
electronic 
engineers 

master 

UNITED 
TECHNICAL 

PUBLICATIONS 
Division of 

Cox Broadcasting Corp. 

Printed in U.S.A. 

1971-=72 

lJ 

Industry-wide catalog 
of electronic components, 
materials, equipment 
and ser:yices ... 
in three distinct volumes 

"'-.. .. 

PRODUCT FINDER 
Green Section 

CATALOGS 
White Section 

MANUFACTURERS AND 
SALES OFFICES DIRECTORY 

Yellow Section 

electronic engineers master 

oume 
active components 
circuit assemblies 
controls and drives 
This volume contains pages 989-2008 

Startinl Pale 
Product Finder ...... ...... .. ............... ..................... 991 
I ndex of M~nufacturers' Catalogs .. ..... .... ......... 1274 

Section Products 

1100 Amplifiers (Audio, Operational, etc.) ...... .... .. .... 1278 
1700 Circuit Assemblies, Circuit Boards & 

Breadboarding Kits ....... .... .... ...... ...... ...... ..... .... . 1296 
2200 Controls, Control Components & Systems...... .... 1304 
2300 Crystals & Mechanical Tuning Devices; 

Oscillators .... ..... .. ....... .. ..... .......... ... ... .. .... ......... 1353 
2400 Panel Components (lncl. Lighting & Readouts) .. 1435 
2700 Fi Iters ...... .... ......... ... .................... ........ ... ... ...... 1506 
3130 Integrated Circuits & Hybrid Microcircuits ........ 1535 
3450 Microwave, Laser & Radar 

(Components! Accessories) .... ... ... ...... ..... . ........ .. 1552 
3500 Motors, Rotating Components & Accessories.... 1572 
3700 Photoelectric Equipment & Components............ 1636 
3800 Optical Equipment & Accessories .... .................. 1641 
4500 Relays ... .... ...... .. .. ... ... ... . .. .... . .. . .. ... .. ... ....... .. .... .. 1645 
4800 Semiconductors & Devices; Rectifiers 

(Non-Tube Types).... .. ....... .......... .... ........... ... ....... 1794 
4900 Servomechanisms & Components ... ......... .......... 1865 
5100 Switches, Fuses, Protective Devices .... .... .. .. ... .. . 1817 
5300 Thermal Devices, Thermistors, Thermocouples, 

Thermostats, etc. ................ ..... ....... .. ... ........... .. 1963 
5500 Transducers & Associated Equipment.. ..... ... ...... 1985 
5700 Tubes, Tube Parts, Shields, Inserts, etc .... ......... 1995 
5900 Vibrators, Choppers, etc ......................... .... ... ..... 2006 

Price: $20.00 



.How to use 

to find manufacturers of a specific product 
GREEN SECTION 

PRODUCT INDEX • DIRECTORY 

Each of the three volumes of 'eem contains a Product Index and 
Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION 
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Catalog pages in eem are divided into three volumes based on very 
broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 
Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales ollices 
YELLOW SECTION 
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to find trade name sources 
VOLUME I, PAGE 957 

TRADE NAIll DIRECTORY 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade nam~, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



55 
PRODUCT SECTIONS 

IN3 
VOLUMES 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS! CIRCUIT 
ASSEMBLIES! CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS! HARDWARE 

Vol. 1 

Vol. 2 

Vol. 3 

eem - Electronic Engineers Master saves 
you engineering, specifying and purchasing 
time. Manufacturers' catalogs are grouped 
under easy-to-remember headings. 

The 55 Product Sections categorize related 
electronics components, equipment, mater­
ials, instruments and systems, and fabri­
cation services, enabling you to quickly 
compare and evaluate simil!lr items. 

To find a specific manu"fact..rer's catalog 
pages refer to the Index of Manufactur­
ers which precedes each Catalog Section 
(white pages). 

@ UNITED TECHNICAL PUBLICATIONS, INC. 

eem!1971 

These are the 
55 eel Product Sections 
grouped in 3 volumes 
Volume Product Page 

"Number Section Number Products 

Amplifiers, Audio, Operational, etc. 
Antennas & Accessories 
Audio Equipment & Accessories 
Cabinets, Chassis, Containers, Racks, Boxes, etc. 
Capacitors (All Types) 
Chemicals (Acids, Adhesives, Coatings, Lubricants, etc.) 
Circuit Assemblies, Circuit Boards & Breadboarding Kits 
Coils (inductors, Chokes), Assemblies, Forms 
Communications Equipment (Facsimile, Telephone, Television) 
Computing, Data Handling Equipment & Accessories 
Connectors, Electrical (Receptacles, Sockets, Terminal Boards) 
Controls, Control Components & Systems " 
Crystals & Mechanical Tuning Devices; Oscillators 
Delay Lines (All Types) 
Panel Components (including Lighting & Readouts) 
Fabricated Mechanical Parts (Bearings, Cores, Magnets, etc.) 
Environmental Test Equipment 
fans, Blowers & Cooling Equipment 
Filters 
Hardware, Non·Current Carrying (Fasteners, Washers, etc.) 
Instruments, Measuring & Test 
Instruments, Graphic Recording 
Insulators, Insulating Materials & Parts 
Integrated Circuits & Hybrid Microcircuits 
Manufacturing, Subcontracting, Custom Fabrication 
Materials, Raw (Metals, Plastics, ~Iass, Rubber, tloth, etc.) 
Medical Electronic Equipment 
Microwave, Laser & Radar (Systems & Subsystems) 
Microwave, Laser & Radar (Components! Accessories) 
Motors, Rotating Components & Accessories 
Nuclear & Radiation Equipment 
Photoelectric Equipment & Components 
Optical Equipment & Accessories 
Power Supplies, Converters, Inverters, Batteries, etc. 
Production Machinery & Automation Equipment 
Engineering Aids (Books, Drafting Equipment, Whiteprinters) 
Recording Equipment (Non-Audio Types) 
Relays 
Research, Development, Engineering Services 
Resistors, Fixed 
Resistors, Variable (Potentiometers & Rheostats) 
Semiconductors & Devices, Rectifiers (Non·Tube Types) 
Servomechanisms & Components 
Studio Equipment 
Switches, Circuit Breakers, Fuses, Protective Devices 

1 Telemetering Equipment 
" Thermal Devices, Thermistors, Thermocouples, Thermostats, etc. 
";1 Tools (Hand & Power); Soldering Supplies 

Transducers & Associated Equipment 
Transformers 
Tubes, Tube Parts, Shields, Inserts, etc. 
Ultrasonic, Sonic, Subsonic Equipment 
Vacuum Equipment & Accessories 
Vibrators, Choppers, etc. 
Wire, Cable. Harnesses & Accessories 
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INTRDDUCTIDN 
This 1971-72 edition of eem /Elec,tronic Engineers Master is the fourteenth and 
largest volume published to date. You will' find more catalog data included than 
ever before, systematically presented for the first time in three separate volumes. 

Volume 1 - Test Instruments,Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I 
Controls and Drives ' 

Volume 3, - Passive Components I Materials! Hardware 

The 55 eem Product Sections have been individually assigned to their ap­
propriate volume. A listing of the product sections within each volume appears 
on each cover. A complete listing of the 55 product sections appears on the 
first page of each volume (pages 1, 301, 989, 2009 and inside the back cover). 

United Technical Publications' 
, Time-Saving Product Information System 

We have drawn upon the experience of hundreds of engineers and purchasing 
agents to develop a time-saving product/information system. It includes these 
major elements: 

eem / Electronic Engineers Master 
, , 

This bound catalog file for the complete product data of many huundreds of 
manufacturers is divided into three volumes with a total of 55 product sections. 
It includes the Catalog Section (white section); an industry-wide Product Directory 
(green section); a verified Directory of Manufacturers (yellow section) which can 
put the products and sales offices of more than 6,000 manufacturers at the user's 
fingertips; and a Trade Name Directory which starts on page 957 in the white 
pages of Volume 1. ' 

Electronic Products Magazine 
T~e electronic industry's only major magazine devoted 100% to products, 
product applicatiori and product selection, EPM keeps engineers and purchasing, 
agents up to date on all phases of products; 

Prices 
Prices are furnished for information only­
they are not offered as quotations. Partici­
pating manufacturers reserve the right to 
change specifications, revise prices or dis­
continue items without notice; While every 

Circulation Policy 
eem I Electronic Engineers Master is dis­
tributed annually at no charge to qualified 
engineers and purchasing' agents, affiliated 
with North American manufacturers" research 
laboratories and government agenCies. To 
qualify' for a subscription you must be ac· 
tively engaged in application, selection, spec· 
ification, design or procur,ement of electronic 
components, materials, equipment and related 
fabrication services. 

precaution h'as been taken to assure accuracy 
in content, th\! publisher cannot be respon­
sible for manufacturers' claims and repre­
sentations; nor can any guarantee be made, 
against the possibility of error or omission. 

Official subscription form may be obtained by 
submitting the following on your company's 
letterhead: (ll' name and title, (2) job function 

,and duties, (3) main products manufactured 
or developed by your company,' division or 
laboratory. Please include building number 
or mail station with address; Letters must be 
signed personally. Group qualification is not 
acceptable. The cost of eem to nonqual'ified 
personnel is $20.00 per copy. 

No portion of this book may be reproduced without express permission of the publishers. 

Library of Congress Catalog Card Number 58-9813. 

©Copyright United Technical Publications, Inc. 1971 • Printed in U.S.A. 
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PRODUCT INDEX AND DIRECTORY 
This Product Index and Directory contains listings for all products in eem. Since 
eem consists of three volumes, if a product is shown in this volume, a complete list 
of its manufacturers appears below the product heading. If the product appears in 
one of the other two volumes, a cross reference indicates the appropriate volume. 

For products which are included in this volume, manufacturers are listed alpha­
betically in two groups under each product heading. The first group (shown in bold 
face) includes those manufacturers whose catalog pages appear in the white pages 
of eem. Page numbers' are included if information 'on the specific product shown in 
the heading is included in the manufacturers' pages. The second 'group includes 
those manufacturers who make this product but whose catalog pages do not appear 
in the white section. 

Abrasive Belts, Cords, 
Wheels, etc.-See Vol 1 

, Abrasive Compounds, Grains, 
Powders, etc.-See Vol 1 

Absorbers, Microwave 
Carborundum Co., Niagara Falls, N.Y. 
Waveline, Inc., W. Caldwell, N.J. 
Airtec, Inc., Roselle; N.J. 
Astrolab Inc., Linden, N J 
Basic Ceramies Inc., Hawthorne, N.J. 
Blocksom & Co., MiChigan City, Ind. 
Coax Devices Inc., Chelsea, Mass. 
Core-Tronies, Inc., Orange, N.J. 
Custom Comps., Fairfield, N.J. 
Custom Components, Inc., Caldwell, N.J. 
Custom Materials, Inc., Chelmsford, Mass. 
Electronautics, Littleton, Mass. 
Emerson & Cuming, Inc., Canton, Mass. 
Filmohm Div., Long Island City, N.Y. 
Goodyear Aerospace Corp., Akron, Ohio 
Herley Inds., Inc., Syosset, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
MagnetiC Core Corp., Newburgh, N.Y. 
Maury Microwave Corr> _~camonga, 

Calif. " 
McMillan Radiation Labs: Inc., IpswiCh, 

Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Rantec Div., Calabasas, Calif. 
Reeve Elctrns., Inc., Chicago, III. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. .. 
TDK Elctrns. Corp., Long Island City, N.Y: 
Topper Mfg. Co., Inc., Great Neck, N.Y. 

Absorbers, Nuclear Radiation 
-See Vol 1 

Absorbers, Shock-See 
Mounts, Shock & Vibration­
Vol 3 

eeml1971 (Vol. 2) 

Accelerators & Accessories, 
Particle-See Vol 1 

Accelerometers 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Dytronlcs Co., Columbus, Ohio 
Metrix Instr. Co., Houston, Tex ..... P 518 
Schaevltz Engrg., Pennsauken, N.J. 

P 1990 
Teledyne Geotech, Dallas, Tex. 
AGAC-Derritron, Inc., Alexandria, Va. 
AMBAC Inds., Garden City, N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Bell & Howell Co., Monrovia, Calif. 
Bendix Aerospace-Elctms., Teterboro, N.J. 
Bendix Corp., Davenport, Iowa 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Bourns, Inc., Riverside, Calif. 
Columbia Resch. Labs., Woodlyn, Pa. 
Conrac Corp., New York, N.Y. 
Control Data Corp., Minneapolis, Minn. 
Delco Electrns. Div., Milwaukee, Wisc. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Emerson & Cuming, Inc., Canton, Mass. 
Endevco, Pasadena, Calif. 
Engdahl Enterprises, Costa Mesa, Cal. 
Ferranti Ltd., Hollinwood, Lanes.; England 
General Radio Co.; Concord, Mass. 
Genisco Tech. Corp., Instr. Div., Compton, 

Cal. 
Gulton Inds., Costa Mesa, Cal. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Humphrey, Inc., San Diego, Calif. 
IMPACT-O-GRAPH Div., Bedford, Ohio 
Kaman Nuclear, Colorado Springs, Colo. 
Kistler Instr. Co., Redmond, Wash .. 
Kollsman Insir. Corp., Syosset, N.Y. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Litton Sys., Inc., Woodland Hills, Calif. 
Marathon Instrs. Dlv., Pico Rivera, Calif. 

Massa Div., Hingham, Mass. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Micro Design Assocs., Burbank, Cal. 
Pickering & Co., Plainview, N.Y. 
Poly-Scientific, Blacksburg, Va. 
Raymond Engrg., Inc.,. Middletown; Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Robinson-Halpern Co., W.Conshohocken, 

Pa. 
Roltec, Inc., Minneapolis, Minn. 
Sanders Assocs., Inc., Manchester, N.H. 
Shure Bros., Inc., Evanston, III. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Sparton Southwest, Inc., Albuquerque, 

N.M. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Lo.uis, Mo. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Sundstrand Data Control, Redmond, 

Wash. . 
Systron-Donner Inertial Division, Concord, 

Cal. • 
Tyco Instr. Div., Waltham, Mass. 
UnhollZ-Dickie Corp., Hamden, Conn. 
Vibrac Corp., Chelmsford, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Acoustic MaterialS'-See 
Materials, Acoustic-Vol 3 

Acoustic Noise Generators­
See Generators, Acoustic, 
High Intensity Noise-Vol 1 

Acoustic Test Chambers­
See Chambers, Acoustical 
Test, High Intensity Noise­
Vol 1 

Acrylic SprayS-See Insulating 
Compounds, Acrylic-Vol 3 

For addresses see YELLOW SECTION 

electronic engineers master 
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Actuators, Servo, Linear 
Automation Dev., Culver City, cal. 

P.1310 
Bafco, tnc., Warminster, Pa. ..' 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

p 1313 
Control Technology Co., lol.C., N.Y; 

P 1869 
EEMCO Dlv., Los Angeles, Cal. 
Globe Dlv. of TRW Inc., Dayton, Ohio 

p'1607 
Ind'i. Control Co., Farmingdale, N.Y. 
Ledex, Inc., Dayton, Ohio 
Magnedyne Inc., Carlsbad, Calif. 
Precision Mec.hanlsms, Westbury, N.Y. 
Rotating Comps., Bay Shore, N.Y. 
Advance Gear & Mach" Los Angeles, Cal. 
AMBAC Inds., Garden City, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
Analog General Corp., Oceanside, N.Y. 
Anocut Engrg. Co., Elk Grove Village, III. 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Barry Controls, Watertown, MasS: 
Bendix, S. Montrose, Pa. 
Carbonara, Victor E. Inc., Port 

Washington, N.Y. 
Clifton Div., Clifton Hgts., Pa. 
Conductron CorP.,' St. Charles, Mo. 
Consolidated Controls Corp., EI Segurldo, 

Calif. . . 
DynamiC Precision Controls, Hagerstown, 

Ind. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Glentek, Inc., Santa Monica, Calif. 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. ' 
Hughes Aircraft Co, Culve,r City, Cal. 
Hydro-AireDiv., Burbank, Calif. 
Instru-Lec Corp., Mt. i,ternon~ N.Y. " 
Jordan Controls, Milwaukee, Wisc. 
Lear Siegler, Inc., .Santa Monica; Calif. 
Lisk, G.w. Co., Clifton Springs, N.Y. 
LTV Electrosystems, Dallas, Tex. 
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Actuators, Servo, Linear (cont'd) 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Mechanical Technology, Inc., Latham, N.Y. 
Metal Bellows Corp., Sharon, Mass. 
MPC Prods. Corp., Chicago, III. 

. Nat'l. Water Lift Co., Kalamazoo, Mich. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Rae Motor Corp., McHenry, III. 
Raymond Engrg., Inc., Middletown, Conn. 
Servo Dev. Corp., Hicksville, N.Y. 
Servotronics, Inc., Buffalo, N.Y. 
. Singer-General Precision, Inc., Little Falls, . 

N.J. . 
Skinner Polynoid Div., New Britain, Conn. 

, Smith, Robert Elec. Co., Hartford, Conn. 
Task Corp., Ailahei.ni, Oalif. 
Taylor lristr •. Process Control Div., 

Rocl:tester, N. Y. 
TeledYnEi. Gurley, Troy, ·N.Y. 
T;el~yne'Kinetics,Solana Beach, Cal. 
USM Corp., Wakefield, Mass... . 
Wamer·Elec. Brake & Clutch.Co., Belon, 

Wisc. '. . 
Western Gear Corp., Pasadena, Cal. 
Weston HydraiJiics, Div., Van Nllys, Calif. 
Weston'Transicoil, Worcester, Pa. 
Wolfson, P.J. Co., New Rochelle, N.Y. 
Wright Comps., Inc., Clifton Springs, N.Y. 
Yaskawa Elec.America, Inc., Oak Brook, 

III. . 

Actuators, Servo, Rotary 
Allard Instr. Corp., Westbury. NY 
American Precision Inds .• Inc •• E. 

Aurora. N.Y. 
Automation Dev •• Culver City. Cal. 
Bafco, Inc •• Warminster, Pa. 
Bowmar Instr. Corp •• Ft. Wayne. Ind. 

. " P t313 
Control.Technology Co •• LI.C •• N.Y.' 

. P 1869 
EEMCO Dlv •• Los Angeles. Cal. 
Ind·l. Control Co~ Farmingdale. N.Y. 

Ledex. Inc •• Dayton. Ohio 
p 1873 

Magnedyne Inc •• carlsbad. Calif. 
Preclslon'Mechanlsms, Westbury. N.Y. 

p 1876 
Rotating Comps., Bay Shore. N.Y. 
Sawyer Inds.. Arcadia. Cal. 
AbramS Jnstr •• Lansing, Mich. 
Advance Gear & Mach., Los Angeles. Cal. 
Aeroflex Labs:, Plainview, N.Y. 
American Elctms., Inc., Fulierton. Cal. 
Analog General Corp., Oceanside. N.Y. 
Barber-Colman Co., Electro-Mechanical. 

Prods, Div., Rockford, 111. 
Barber-Colman .Co., Industrial Instrs. Div., 

Rockford, III. 
Bendix Aerospace·Elctrns ... Teterboro, .N.J. 
Bendix, S. Montrose, Pac 
Carbonara, Victor E. Inc .• Port 

Washington, N.Y. 
Careo Elctms., Menlo Park, Calif. 
Clary Corp., San Gabriel, Calif. 
Clifton Div., Clifton Hgts., Pa. 
Conductron Corp .• SI. Charles, Mo. 
Consolidated Controls Corp~, EI Segundo, 

Calif. . '. 
Dynamic Precision Controls, Hagerstown, 

Ind. . .. 
Edison, T.A., .I.nstr. Div., FI. Lauderdale, 

Fla. 
Gap Instr. Corp., Hauppauge, N.Y .. 
General S\l8nning, Watertown, Mass. 

. Glentek, Inc., Santa Monica, Calif. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Hydro-Aire Div., Burbank, Calif. 
IMC Magnetics Corp., Maywood, Cal. 
Instru-I-ec Corp., MI. Vernon, N.Y. 
Jordan Controls, Milwaukee, Wisc. 
Uiar Siegler, Inc., Santa Monica, Calif. 
Lisk, G.W: Co., Clifton Springs, NY 
Lundy Elctrns. & Sys., Inc:, Glen Head, 

N.Y. 
Lunkenheimer Co., CinCinnati, Ohio 
Meltronics Inc., Wantagh, N.Y. 
MPC Prods. CorP.; Chicago, 111. 
Nat'l. Water Lift Co., Kalamazoo, Mich. 
Northern Precision Labs., Inc., Fairfield, 
N.J.' . 

Pittman Corp., Sellersville .. P~; 

Preferred Electronics, Inc., Westfield, 
Mass. 

Servo Dev. Corp., Hicksville, N.Y. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Smith, i;lobert Elec. Co., Hartford, Conn. 
Task Corp., Anaheim, Calif. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Teledyne Gurley, Troy, N.Y. 
USM Corp., Wakefield, Mass. 
Varo, Inc., Santa Barbara, Cal. 
Warner Elec. Brake & Clutch Co., Beloit, 

Wisc. 
Western Gear Corp.,' Pasadena, Cal. 
Weston Instruments, Inc., Newark, N.J. 
Weston-Transicoil, Worcester, Pa. 
Wolfson, P.J. Co., New Rochelle, N.Y. 

Adapters-See Connectors; 
Plugs;.Sockets; etc.-Vol 3 

Adapters, F-M, Recordlng­
See Vol 1 

Adapters, Panoramic-See 
Receivers. PanoramiC-Vol 1 

Adapters, Waveguide 
Hewlett-Packard, Palo Allo, Cal. . 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Wavellne, Inc., W. caldwell, N.J. 
Aircom, Inc., Union, N.H. 
Airtec. Inc., Roselle, N.J. 
Americon Corp., Waltham, Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 
Granne State Machine Co., Inc., 

Manchester, N.H. 
Guide Inds., Inc., Sun Valley, Calif. 

·,Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraf! Co, Fullerton, Cal. 
Kevlin Mfg. Co., Woburn,Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Reeve Elctrns., Inc., Chicago, III. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 

Adhesives (All Types)­
See Vol 3 

Aging Racks-See. Racks, 
Aging-Vol 1 

Air Cleaners & Filters 
(Shielded & Unshlelded)­
See Vol 3 

Air Conditioners {For 
Equipment)-See Vol 3 

Air Filtering & Ventilating 
Panels {Shielded & 
Unshielded)-See Air 
Cleaners & Filters-Vol 3 

Alarms & Alarm Systems 
A. O. Data Sys., Inc.; Rochester. N.Y. 
American Elctm. Labs •• Inc., Lansdale, 

Pa. . 
Autronlcs Corp •• Pasadena, calif. 
Beckman Instrs •• Cedar Grove, N.J. 
Beede Electrlcallnstr. Co., Inc., 

Penacook, N.H. 
Bird Elctrn., Cleveland, Ohio .......... p 421 
California Elctrn. Mfg. Co •• Alamo. Calif. 
Delco Elctrns. Dlv., Kokomo, Ind. 
GC Elctrns., Rockford,jlll. 
Harrel, Inc., E. ~orwalk. Conn ..... p 1973 
Metrlx Instr. Co .• Houston. Tex. 
. Mullitech Automation Prods.. Monterey 

I'k.,.CaI. . 
Norman Inds .• Chicago. III. 
North Hills Elctms., Inc •• Glen Cove, 

N.Y ................................................ ; .. 'p 1339 
Pacific Technology. Renton. Wash. 

p 830 
. PPM, Inc:,' Bedford; Ohio 

Quindar Elctrns., fric., Springfield, N .... 
. ROI, Glen Ellyn, III. 
Tapeswltch Corp. Amer •• Farmingdale, 

N.Y. 
Triac Elctrn. Sys •• N.Y •• N.Y. 
Wheelock Signals, Long Branch, N.J. 
Acromag, Inc., Wixom, Mich. 

PRODUCT INDEX & DIRECTORY (Vol_ 2) 

Action Systems Co., Meriden, Conn. 
Aerolite ElectroniCS Corp., Union City, N.J. 
Aerospace Resch. Inc., Boston, Mass. 
Alert Prods. Div., Costa MeSa, Calif. 
Allied Elctms. Corp., Chicago, III. 
Alnor Instr. Co., Chicago, III. 
AMBAC Inds., Garden cny, N.Y . 
American Elec. Cable Co., Holyoke, Mass. 
AMF Electical Prods., Alexandria, Va. 
Applied Control Co., Fairfield, N.J. 
Applied Systems Corp., Detroit, Mich 
Assembly Elctrns. Ltd., Niagara Falls, 

Can. 
Atlas Sound Div., Parsippany, N.J. 
AUL Instrs., Inc., Flushng, N.Y. 
Autocall Co., The, Shelby, Ohio 
Autocon Inds., Inc., SI. Paul, Minn. 
Avco Corp., CinCinnati, Ohio 
Bacharach Instr. Co., MI. View, Calif. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., AdVanced TeCh., 

Fullerton, Cal. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Bionic Instrs., Inc., Bala Cynwyd, Pli. 
Bogen Div., Paramus, N.J. 
Bourns Security.Sys., Smithtown, N.Y. 
Bristol Div, Waterbury, Conn 
Brooks Instr. Div., Hatfield, Pa. 
Burlingame Sci., Burlingame, Cal. 
CGS Units, Inc., Rochester, N.Y. 
Chatham Controls Corp., Chatham, N.J. 
Cognitronics Corp., Mt. Kisco, N.Y. 
Columbia Resch. Labs., Woodlyn, Pa. 
Components .Specialties, Inc., Freeport, 

N.Y. 
Control Prods. Corp., Chicago; III. 
Contrplotron Corp., Farmingdale, N.Y. 
De-Tec-Tronic Corp., Chicago, III. 
Delta Products, Inc., Grand Junction, Colo. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Du Kane Corp., SI. Charles,. III. 
Eastcraft Corp., Melbourne, Fla. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Edwards Co. Inc., Norwalk, Conn. 
Electro-Alarm Safety Devices, Fresno, 

Calif. 
Electro Devices, Inc., SI. Louis, Mo. 
Electronic Control Corp., Detroit, Mich. 
Elctm. Control Sys., Fairmont, W. Va. 
Elctrn. Modules Corp., Timonium, Md. 
Engineering Assocs., Dayton, Ohio 
Erdco Engrg. Corp., Addison, III. 
Executone, Inc., Long Island City, N.Y. 
Fedtro, Inc., Rockville Centre, N.Y. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co., Foxboro, Mass. 
Frost Electronics Corp., Bellingham, Mass. 
Fuel Watchman Sis. & Svc., Inc., Bronx, 

N,Y. . 
Gas Analysis. Sys., Inc., Basking Ridge, 

N.J. 
Gillette Eictrn. Prods. Co., Beverly, N.J. 
Gold Line Connector, Inc., Norwalk, Conn. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Guardian California, Culver city, Cal. 
Hamilton Inds., Winter Haven, Fla. 
Hartman Sys. Div. A-T -0, Inc., Huntington 

Sta., N.Y. 
HB Engrg. Corp., Silver Spring, Md. 
Heath Co., Benton Harbor, Mich. 
Henschel Corp., Amesbury, Mass. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Houston Scientific Inds., Inc., Houston, Tex 
Hygrodynamics, Inc., Silver Spring, Md. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Integrated Controls, San Diego, Cal. 
ITT Mackay Marine, Clark, N.J. 
Joliet Control Corp., JOliet, III.· 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Kidde, Walter & Co., Belleville, N.J. 
. Lear Siegler, Inc., Santa Monica, Calif. 
Linear Corp., Inglewood, Calif. 
Luft Instrs., Inc., Lincoln, Mass. 
Mack Elec: Devices, Wyncote, Pa. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
Maytronics, Inc., Colorado Springs, Colo. 

Mennen-Greatbatch Elctrns., Inc., 
Clarence, N.Y. 

Miller ASSOciates, Mercersburg, Pa. 
Mobil Elctrns., Inc., Anderson, Ind. 
Mosler Electronic Systems Div., Danbury, 

Conn. 
Motorola, Scottsdale, Ariz. 
National Time & Signal, Oak·Pk., Mich. 
lI!eill Engrg. Co., Akron, Ohio 
On-Guard Corp. America, Carlstadt, N.J. 
Paraplegics Mfg., Bensenville, III. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, CaIH. 
Pinkerton Electro-Security Co., Webster, 

Mass . 
Power Conversion Prods. Inc., Crystal 

Lake, III. 
. Puregas Equip. Corp., Copiague, N.Y. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Reach Elctrns., Inc., Lexington, Neb. 
Robinson-Halpern Co., W. Conshohocken, 

Pa. 
Robot Inds., Inc., Dearbom, Mich. 
Rosemount, Minneapolis, Minn. 
Rust Corp., Everett, Mass. 
Santa Barbara ReSch. Ctr., Goleta, Calif. 
Scam Instr. Corp., Skokie, III. 
Secede Elctrns., Dallas, Texas 
Shigoto Inds., Ltd., New York, N.Y. 
Signatron, Inc., Lexington, Mass. 
Southern AvioniCS Co., Beaumont, Tex. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo: 
Standard Elec. Time Corp., Springfield, 

Mass. 
Stevenson Engrg. & Mfg., Portland, Ore. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Stromberg Carlson Corp., Rochester, N.Y. 
Sunshine Sci. Instrs., Inc:, Philadelphia, Pa. 
Superior Continental Corp., Hickory, N.C . 
Surface Conduction,lnc., New York, N.Y. 
Symbolic Displays, Inc., Orange, Calif. 
Telectro Sys. Corp., Corona, N.Y. 
Tempo Instr., Plainview, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transystems Elctrn. Co., Fort Lee, N.J. 
Universal Transistor Prods., Copiague, 

N.Y. 
Vytell Corp., Arlington Hgts., III. 
Waveforms, No. Hollywood, Cal. 
Westinghouse Elec., Pittsburgli, Pa. 
Wharton Unitools, Moosup, Conn. 
Winpower Mfg Co., Newton, Iowa 
Worner Elctrn. Devices, Rankin, III. 
Zeigler Controls, Inc., Gardena, Cal. 

Alligator Clips-See Clips, 
Alligator-Vol 3 

Alloys, Brazlng-See Vol 3 

Alloys, Metal - Ceramic­
See Vol 3 

Alloys, Metal-To-Glass 
Seallng-See Seals, 
Glass-To-Metal-VoI3 

Alphanumeric Readout Tubes 
-See Tubes, Readout 

Alphanumeric Readouts-See 
Readouts As Modified 

Alternators-See Generators, 
A-C-VoI1 

Altitude ChalJ'lbers-See ' 
Chambers, Altitude-Vol 1 

. Alumina (Inct High Purlty)­
See Insulation Materials, 
Ceramic-Vol 3 
I 

Alumlnizers, Vacuum-See 
Deposition Equip.; 
Evaporation Equip.-VoI1 

Ammeters-See Meters, 
Ampere-Vol 1 

Amplifiers, A·F (Excluding 
HI-FI) '" 

ADC Prods., Minneapolis. Minn. 
Allen Elctms. Dlv •• Macungie. Pa. 
Aniee Engrg. Co., Torrance. Calif. 

p1278 
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Autronlcs Corp., Pasadene, calif. Heath Co .• Benton Harbor. Mich. 
Beckman Instrs., Cedar Grove, N.J. HGA Elctms .• Mt. Vernon, N.Y. 
Bulova Watch Co., Servo Prods. Holt Instr. Labs., Oconto, Wisc. 

Elctrns. Dlv., Woodside, N.Y. 'Hope Elctrns., Clifton, N.J. 
C-COR Elctrns., Sl'ate College, Pa. Hughes Aircraft Co, Fullerton, Cal. 
CML-Macarr, Inc., Edison, N.J. p 661-663 Incor Instr., Plainview, N.Y. 
Control Technology Co., LI.C., N.Y. Instrument Labs. Corp., Chicago, III. 
Crown Inl'l., Elkhart, Ind: ................ P 951 Instruments, Inc., San Diego. Calif. 
DOC, Hicksville, N.Y. ISC/Telephonics Div, Huntington, N.Y. 
Dranetz Engrg. Labs., Plainfield, N.J. ITI Electronics, Inc., Clifton, N.J. 
E/ctrn. Assocs., W. Long Branch, N.J. La Pointe Inds., Inc., Rockville, Conn. 

p 2381 Lear Siegler, Inc., Santa Monica, Calif. 
Elgar Corp., San Diego, Cal. Levell Electronics Ltd., High Bamet, 
General Elec. Co., Schenectady, N. y, Herts .. England 
Hewlett-Packard, Palo Alto, Cal. Loral Elctm. Sys., Bronx, N.Y. 
Ind'i. Test Equip., Port Washington, N.Y. Major Elctms. Corp., BrOOklyn, N.Y. 
Intronlcs, Inc., Newton, Mass. Marathon Instrs. Div., Pica Rivera, Calif. 
Ithaca, Inc., Ithaca, N.Y. MB Elclrns/Textron Co., New Haven, 
Krohn-Hite, Cambridge, Mass. Conn. 
Matrix Corp., Beech Grove, Ind. . Mennen-Greatbatch Elctms., Inc., 
Melcor Elctrns. Corp., Farmingdale, N.Y. Clarence, N.Y. 
Millen, James Mfg., Malden, Mass. Merchant, Robert C. Co., Carmel Valley, 
Mullitech Communications, Monterey Calif. 

Pk., Cal ............................................. p 324 Midg-Line Instr. Co .. Miami, Fla. 
North Hills Elctms., Inc., Glen Cove, I Midwest Audio Corp., Chicago, III. 

N.Y. , Mini-Circuits Lab., Brooklyn, N.Y. 
Opamp Labs., Los Angeles, Cal. P 1292 I Morey Corp, Downers Grove, III. 
Quan-Tech, Whlppeny, N.J ............. p 548, Motorola Semiconductor Prods., Phoenix, 
Quindar Elctrns., Inc., Springfield, N.J. I Ariz. 
RF Communications, Rochester, N.Y. 'Multi Media Engrg., Inc., Rockville, Md. 

P 553 Nelson-Hershfield Elctrns., Phoenix, Ariz. 
RO Assocs., Menlo Pk., Cal. 
Solid State Elctmll., Sepulveda, Cal. 
Sonex, Inc., Bethayres, Pa. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne PhilbriCk, Dedham, Mass. 
Achrodyne Corp., Yorktown, Va. 
Acoustrcnics, Inc., Huntington, N.Y. 
Action Systems Co., Meriden, Conn. 
Adec, Inc., Newark, N.J. 
AGAC-Derritron, Inc., Alexandria, Va. 
Alcor, Inc., Ithaca, N.Y. 
AIIec, Anaheim, Calif. . 
AMF Electical Prods., Alexandria, Va. 
Amplifier Corp. America, Westbury, N.Y: 
Amplifier Research Corp., Fairview Village, 

Pa. 
Analog Devices, Inc., Norwood, Mass. 
Applied Control Co., Fairfield, N.J. 
Applied Electro MechaniCS, Alexandria, 

Va. 
Arbor Sys., Inc., Ann Arbor, Mich. 
Arvin Sys., Inc., Dayton, Ohio 
Audio Instr. Co., Union City, N.J. 
Auricord, Long Island City, N.Y. 
B & K Instrs., Inc., Claveland, Ohio 
B & W Elctrn. Resch. Labs., Dallas, Tex. 
Barker & Williamson, Bristol, Pa. 
Bay Labs., Inc., Cleveland, Ohio 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Bell P / A Prods. Corp., Columbus, Ohio 
Bergen Labs., Inc., Paterson, N.J. 
Biocom, Inc., Culver City, Cal. 
Bogen Div., Paramus, N.J. 
Bose Corp., Natick, Mass. 
Bozak, R.T. Mfg .. Co., Darien, Conn. 
Brower Laboratories, Inc., Waltham, Mass. 
Browning Labs., Laconia, N.H. 
California Instrs. Co., San Diego, Cal. 
Clark, David Co., Worcester, Mass. 
Clifton Div., Clifton Hgts., Pa. 
Clinton Instr.· Co., Clinton, Conn. 
Coast Elctrns., Manhattan' Beach, Cal. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Continental Elctrns., Brooklyn, N.Y. 
Control Prods. Corp., Chicago, III. 
Davis JW. & Co., Dallas, Texas 
Defense Elctrns., Inc., Rockville, Md. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dorsett Elctms., Tulsa, Okla. 
Du Kane Corp., SI. Charles, III. 
Eckel Inds., Inc., Cambridge, Mass. 
Edison Elctrns. Div., Manchester, N.H. 
Edo Westem Corp., SaitLake City, Utah 
Eico Electronic Instrument Co., Inc., 

Brooklyn, N.Y. 
Electron Enterprises, Inc., Berwyn, III. 
Elctrns., Ltd., Marion, Iowa 
Executone, Inc., Long Island City, N.Y. 
Fairlane ElectroniCS, Inc., Long Valley, N.J. 
Fargo Co., San FranCiSCO, Calif. 
Femco Div., Irwin, Pa. 
Gai-Tronics Corp., Reading, Pa 
General Instr. of Can., Waterloo, Onl., 

Can. 
General Radio Co., Concord, Mass. 

Neptune Elctrns. Co., New York, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
NH Research, Inc., Santa Ana, Cal~. 
Optical Elctrns., Tucson, Ariz. 
Optimation, Inc., Sun Valley, Calif. 
Pacific Electro DynamiCS, Bellevue, Wash 
Paraplegics Mfg., Bensenville, III. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctms. Inds., Ltd., Toronto 17, 

Can. 
Precision Electronics, Inc., Franklin Park, 

III. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Private Tele-Comms., Inc., Chicago, III. 
Pulse Techniques, Inc., W. Englewood, 

N.J. 
R-Columbia Prods., Inc., Highland Park, III. 
Randam Elctrns., Inc., Cincinnali, Ohio 
RCA Corp., Camden, N.J. 
Reflectone, Inc., Stamford, Conn. 
Remler Co., San FranCiSCO, Calif. 
RFL Inds., Comms. Div., Boonton, N.J. 
RHA-Audio Communications, W. New 

York, N.J. 
Rohde & Schwarz SiS., Passaic, N.J. 
SBD Systems, Inc., Amityville, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Shure Bros., Inc., Evanston, III. 
Signelics Corp., Sunnyvale, Calif. 
Singer Co., Somerville, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Solar Elctrns. Co., Hollywood, Calif. 
Sparks Communications, Inc., Brownsville, 

Tex. 
Spectra Sonics, Ogden, Utah 
Stancil-Hoffman Corp., Hollywood, Calif. 
Standard Elctrns. Corp., Freehold, N.J. 
Standard Winding Co., Newsburgh, N.Y. 
Stark Elctm. Instrs., Ltd., Ajax, Onl., 

Canada 
Stromberg Carlson Corp., Rochester, N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tabet Mfg. Co., Norfolk, Va. 
Tel-Instr. Elctrns. Corp., Carlstadt, N.J. 
Telex Comm. Div., Minneapolis, Minn. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Touchmaster Labs., Hollywood, Calif. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Trutone Elctrns., Inc., Van Nuys, calif. 
Ultra Audio Prods., Beverly Hills, Calif. 
Unholtz-Dickie Corp., Hamden, Conn. 
Universal ReSch. Labs.,. Elk Grove Village, 

III 
University Sound, Anaheim, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Visual Educom, Michigan City, Ind. 
Webster Elec. Co., Inc., Racine, Wisc: 
Wilder Engrg. Prods., Chicago, III. 
Wilkinson Elctrns., Woodlyn, Pa. 

Amplifiers, Antenna­
See Vol 1 

Amplifiers, Biophysical 
Clarke - Hess, New York, N,Y. 
Gould, Inc., Cleveland, Ohio 
Intronlc8, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Precision Monollthlcs, Santa Clara, Cal. 
Teledyne Philbrick, Dedham, Mass, 
AMF Electical Prods., Alexandria, Va. 
Bio-Medical Elctrns .. Inc., Rockville, Md. 
Biocom, Inc., Culver City, Cal. 
Bioelectric Instrs., Farmingdale, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. . 
General Microwave Corp., Farmingdale, 

N.Y. 
Massey Dickinson Co., Inc., Saxonville, 

Mass. 
Statham Instrs., Inc., Oxnard, Cal. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Transidyne-General Corp., Ann Arbor, 

Mich. 

Amplifiers, O-C 
Amplifiers, Current 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Control Technology Co., LI.C., N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal. 

p 432 
Hewlett-Packard, Palo Alto, Cal. 
Intronlcs, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Analog Devices, Inc., Norwood, Mass. 
Analogic, Wakefield, Mass. 
Bio-Medical Elctrns., Inc., Rockville, Md. 
Coast Elctrns., Manhattan Beach, Cal. 
Fairchild Semiconductor, Mountain View, 

Calif. 
GPS Instr. Co., Framingham, Mass. 
Halmar Elctrns., Inc., Columbus, Ohio 
Isotech Inc., Westford, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kistler Instr. Co., Redmond, Wash. 
Ling Elctrns., Anaheim, Calif. 

Amplifiers, Charge Moore Inds., Van Nuys, Cal. 
Dynamics Instr. Co., Monterey Pk., Cal. Motorola Semiconductor Prods., Phoenix, 

p 432 Ariz. 
Dytronlcs Co., Columbus, Ohio Newport Labs., Inc., Santa Ana, Cal. 
Hybrid Sys. Corp., Burlington, Mass. Optical Elctrns., Tucson, Ariz. 
Intronles, Inc., Newton, Mass. Optimation, Inc., Sun Valley, Calif. 
Ithaca, Inc., Ithaca, N.Y ......... p 1286,1287 . Perry Amplifier, Brookline, Mass. 
Metrlx Instr. Co., Houston, Tex ..... p 518 Philco-Ford Corp., Washington, D.C. 
Neff Instr. Corp., Duarte, Calif. Roblcon Corp., Pittsburgh, Pa 
Teledyne Philbrick, Dedham, Mass. Systems Instrs. Resch., Inc., Atlanta, Ga. 
AGAC-Derritron, Inc., Alexandria, Va. I Zeltex, Inc., Concord, Calif. 
Analog Devices, Inc., Norwood, Mass. 
Bell & Howell Co., Pasadena, Calif. 
BIlIl & Howell Co., Monrovia, Calif. 
Columbia Resch. Labs., Woodlyn, Pa. 
Computer Dynamics, Torrington, Conn. 
EDC (Electro Dev.), Lynnwood, Wash. 
Endevco, Pasadena, Calif. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Gulton Inds., Costa Mesa, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Intech, Santa Clara, Cal: 
Johnston Labs., Inc., Cockeysville, Md. 
K West, Westminster, Calif. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kistler Instr. Co., Redmond, Wash. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
PCB Piezotronics, Inc., Depew, N.Y. 
Perry Amplifier, Brookline, Mass. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
SSR Instrs. Co., Santa Monica, Cal. 
Statham Instrs., Inc., Oxnard, Cal. 
Sundstrand Data Control, Redmond, 

Wash. 
Unholtz-Dickie Corp., Hamden, Conn. 

Amplifiers, Compressor 
American Aatrlonlc8, Hollywood, Cal 
Dranetz Engrg. Labs., Plainfield, N.J. 
Ithaco, Inc., Ithaes, N.Y ..... _ ... _ ..... p 1286 
Meleor Elctms. Corp., Farmingdale, N,Y. 
Opemp Labs., Los Angeles, Cal. 
Qulildar Elctrns., Inc., Springfield, N.J, 

. Acoustronics, Inc., Huntington, N.Y. 
, Altec, Anaheim, Calif. 
BF Elctrns., Solana Beach, Calif. 
CBS Laboratories, Stamford, Conn. 

. Comdel, Inc., Beverly, Mass. 
Dynascan Corp., Chicago, III. 

I Elctrn. Sys. Engrg., CUShing, Okla. 
!I Executone, Inc., Long Island City, N.Y. 
GPS Instr. Co., Framingham, Mass. 

i Intech, Santa Clara, Cal. 
, Lear Siegler, Inc., Santa Monica, Calif. 
i Marathon Instrs. Div., Pico Rivera, Calif. 
Nelson-Harshfield Elctrns., Phoenix, Ariz. 

I Optical Elctms:, Tucson~' Ariz. 
i Philips Elctrns. Inds., Ltd., Toronto 17, 
, Can. 
I Precision Electronics, Inc., Franklin Park, 
!. III. 
I Private Tele-Comms., Inc., Chicago, III. 
I Singer - Tele-Signal, Woodbury, N.Y. 
Spectra SOnics, Ogden, Utah 

, Stancil-Hoffman Corp., Hollywood, Calif. 
Ultra Audio Prods., Beverly i-!ills, Calif. 

·Unholtz-Dickie Corp., Hamden, Conn. 
United Resch. Lab., Corp., New York, N.Y. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Webster Elec. Co. ,'Inc., Racine, Wisc. 

Amplifiers, D-C 
ADC Prods., MinneapoliS, Minn. 

· Alrpax Elctrns., Inc., Cambridge, Md. 
American Elctrn. Labs., Inc., Lansdale, 

I Pa. 
,Arvee Engrg. Co., Torrance, Calif. 

p 1278 
· Autronlcs Corp., Pasadena, Calif. 
· Bowmar Instr. Corp., Ft. Wayne, Ind. 
i Bulova Watch Co., Servo Prods. 
, Elctrns. Dlv., Woodside, N.y ..... P 1867 
i California Elctm. Mfg. Co., Alamo, Calif. 

p 1315 
I Chronelics, Inc., Mt. Vernon, N.Y. 

I Control Technology Co.; LI.C., N.Y. 
P 1868 

I
· Crown Inl'l., Elkhart, Ind ................. p 951 
· DOC, Hicksville, N.Y. . 
! DynamiCS Instr. Co., Monlerey Pk., Cal 

I 
p 432 

Ectron Corp., San Diego, Cal ....... p 1283 
,General Elec. Co., Schenectady, ~.Y. 
! General Magnetics, Bloomfield, N.J. 
'I Gould, Inc., Cleveland, Ohio 
Hewlett-Packard, Palo Allo, Cal. 

i Honeywell, Denver, Coio. 
i Hyt'rld Sys. Corp., Burlington, Mass. 
Ilnd'l. Control Co., Farmingdale, N.Y. 
,Intronics, Inc., Newton, Mass ..... p 1288 
! Ithaco, Inc., Ithaca, N. Y ............. : ... p 1287 
,Julie Research Lab., New York, N.Y. 
: Kepco, Inc., Flushing, N.Y •. 
, Krohn-Hlle, Cambridge, Mass. 
Magnedyne Inc., Carlsbad, Calif. 
Melcor Elctms. Corp., Farmingdale, N.Y. 
Millen, James Mfg., Malden, Mass. 
Neff Instr. Corp., Duarte, Calif. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Opamp Labs., Los Angeles, Cal. p 1292 
PreCision Monollthlcs, Santa Clara, Cal. 
Preston SCientifiC, Anaheim, Cal. 
Quan-Tech, Whippany, N.J ............. p 548 
Qulndar Elctrns., Inc., Springfield, N.J. 
RO Assocs., Menlo Pk., Cal. 
Scientific Columbus, Columbus, Ohio 
Solid State Elctms., Sepulveda, Cal. 
Sonex, Inc., Belhayres, Pa. 
Tektronix, Inc., Beaverton, Ore: 
Teledyne Philbrick, Dedham, Mass. 
Tempo/UTI Div., Chatsworth, Cal. 
Trio'Labs, Inc., Plainview, N.Y. 
Achrodyne Corp., Yorktown, Va. 
Acromag, Inc., Wixom, Mich. 
Advance Instr. Corp., Belmar, N. J. 
Analog Devices, Inc., NorwOOd, Mass. 
Analogic, Wakefield, Mass. 
Applied Dynamics Computer Sys., Ann· 

Arbor, Mich. 
B & W Elctrn. Resch. Labs., Dallas, Tex. 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
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Amplifiers, D-C (cont'd) 
Bay Labs., Inc., Cleveland, Ohio 
. Beckman Instrs., Helipot Div., Fullerton, 
Cal.· . 

Bell & Howell Co., Pasadena." Calif. 
Bell & Howell Co., Monrovia, Calif. 
Bergen Labs., Inc., paterson, .J'I.J. 
Bio·Medical Elctrns., Inc., Rockville, Md. 
Bogen Div .. Paramus, N.J. 
Bowmar/Ali, Inc., Acton, Mass. 
Bourns, Inc., Riverside, Calif. 
Burr·Brown Resch. Corp., Tucson, Ariz. 
Celtic Inds., Inc., Van Nuys, Cal. 
CGS/Lawrence, Southampton, Pa. 
Clifton Div., Clifton Hgts., Pa. 
Coast Elctrns., Manhattan Beach, Cal. 
Cohu Elctrns., Inc., San Diego, Calif. 
Collins Radio Co., Dallas, Tex. 
Computer Dynamics, Torrington, Conn. 
Consolidated Resistance Sis .. , Yonkers, 

N.Y. 
Control Logic, Natick, -Mass. 
Control Sys. ResCh., Inc., Pittsburgh, Pa. 
Dana Labs., Inc., Irvine, Calif. 
Datum, Inc., Anaheim, Calif. 

. De·Tec·Tronic Corp., Chicago, III. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Dixson, Inc., Grand Junction, Colo. 
Dorsett Elctms., Tulsa, Okla. 
EDC (Electro Dev.l, Lynnwood, Wash. 
Elctrn. Modules Corp., Timonium, Md. 
Elctrn. Resources Div., Los Angeles, .Cal. 
Elctrns., Ltd., Marion, Iowa' 
Esterline Angus Div., Indianapolis, Ind. 
Fairchild Controls, Mountain View, Calif. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Fairlane Electronics, Inc., Long Valiey, N.J. 
Foxboro Co.,' Foxboro, Mass.' . 
Frost Electronics Corp., Bellingham, Mass. 
General Computers, Inc., Los Angeles, 

Calif. .' 
General Devices, Inc., Princeton, N.J. 
General Oceanology, Inc., Cambridge, 

Mass ... 
Glentek, Inc., Santa Monica, Calif. 
GOerz Optical Co., Inc., Pittsburgh, Pa. 
GPS Instr. Co., Framingham, Mass. 
Guildline·lnstrs., Inc., Larchmont, N.Y. 
Hallmark Standards, In.c., MI. Vernon, N.Y. 
Heath Co., Benton Harbor, Mich. . 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Incor·lnstr., Plainview, N.Y. . 
Inland Moior Corp. of Va., Radford, Va. 
hitech, Santa Clara, Cal. 
Integrated Controls, San Diego, Cal. 
International Light, Newburyport, Mass. 
Isotech Inc., Westford, M;iSs. 
K West, Westminster, Calif. 
Keithley Instrs., Inc., Cleveland, Ohio'. 
Kollsman Instr. Corp., Syosset, N.Y.. 
Lancer Elctrns. Corp., Norristown, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa, 
Levell Electronics Ltd., High Barnet, . 

Herts .. England 
Ling Elctrns., Anaheim, Calif. 
Locus, Inc, Siate College, Pa. 
Loral Elctrn: Sys., Bronx,. NY. .. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Marathon Instrs. Div., Pico Rivera, Calif. 
MB Elctrns/Textron Co., New Haven, 

Conn .. 
McFadden Elctrns. Co .. South Gate, Calif. 
Medistor Instr: Co., seattle, Wash, 
Mennen·Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Midg·Line Instr. Co .. Miami, Fla. 
Mil Elctrns. Inc., l;iudson, N.H. 
Monitor Sys., Inc., FI. Washington, Pa. 
Moore Inds., Van Nuys, Cal. 
Motorola semiconductor Prods., Phoenix, 

Ariz. 
Neptune Elctrns. Co .. New York, N.Y. 
Newport Labs., Inc., Santa Ana, Cal:' 
Nuclear Resch. Corp., Southampton, Pac 
Optical Elctrns., Tucson, Ariz. 
Optimation, Inc., Sun Valley, Calif;,' 
Perry Amplifier, Brookline, Mass. 
PhilcQ·Ford Corp., Washington, D.C .. 
Philips Elctrn. Instrs., Mt Vernon, N.Y. 
Photron Instr. Co., Cleveland, Ohio 
Power Controt·Corp.; Pittsburgh, Pa. 
Randtronics, Inc., Palo Alto, Cal. 
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Rawco Instrs., Inc., FI. Wprth, Tex. . 
REDCOR Corp .. Woodland Hills, Cal. 
RFL Inds., Corrims: Div., Boonton, N.J. 
RIL Elctrns., Inc., Southampton, Pa: 
Robicon Corp., Pittsburgh, Pa 
Rochester Instr .. Sys., Ro.chesier, NY . 
Rosemount Engrg .. Co., Mirineapolis, Minn. 
Rust Corp., Everett, Mass. . 
San'ei,lnstrument Co., Ltd., Shiiijuku·ku, 

Tokyo 160, Japan:: .' 
Singer Co., Somerville,N.J. 
Spectra SanieS, Ogden, Utah 
Statham InstrS., Inc., O'xnard, Cal. 
Teledyne Taber, No. Tonawanda, N.Y. 
Ten Bosch." M., Inc., Pleasantville, N.Y. 
Transidyne·General Corp., Ann Arbor, 

Mich: 
Trepac Corp. America, Englewood, N.J. 
Tylan Corp.,TorranCe, C.slif.· 
Unholtz·Dickie Corp., Hamdeq, Conn .. 
Viewlex, Holbrook, N.Y. '. 
Westamp, Inc., Santa Monica, Cal. 
Westinghouse Elec. Int'L, New York, N.Y. 
Weston Instrs., Inc., Archbald, pa .. 
Zeltex, Inc., Concord, Calif. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Decade 
Arvee Engrg. Co., Torrance, Calif. 

". '. . .' P 1278 
Chronetlcs, Inc., Mt .. Vernon, N.Y. 
Clarke· Hess, New York, N .. Y ....... P 426 
Hewlett·Packard, Palo Alto, Cal. 
Hybrid Sys: Corp., Burlington," Mass. 
Ind'i. Control Co., 'Farmlngdale, N.Y. 
Ithaco, Inc., Ithaca, N.Y. 
Neff Instr: Corp., Duarte," Calif ... :'. p1291' 
Quan·Tech·, Whippany; N.J ........ l .... p·548 
AMF Electical Prods.; Alexandria: Va. 
Applied ·Contiol Co., Fairfield, N.J ... 
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.Ind'i. Control Co., Farmingdale, N.Y. Tylan Corp., Torrance, Calit . 
'Intronlcs, Inc.,' Newton, Mass. .... P 1288 Unholtz·Dickie Corp" Hamden, Conn. 
Ithaco, Inc., Ithaca, N.Y ................. p 1286 Zellex, Inc;, Concord, Calif. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Natel Engrg.Co., Canoga Pk., Cal. Amplifiers, Distributed 

· Neff Instr. Corp., Duarte, Callf ..... p 1291 American Elctrn. Labs., Inc., Lansdale, 
North Hills Elc.trns.,lnc., Glen Cove, Pa. 

N.Y. Applied Research Inc., Port 
Opamp Labs., Los Angeles, Cal .. p 1292 Washington, N.Y. 

· Preston Scientific, Anaheim, Cal. p 1293 C-COR Elctms., State College, Pa. 
RO Assocs., Menlo Pk.,. Cal. p'1281 
Solid ·State Elctrns., Sepulyeda, Cal. Cober Elctrns., Inc., Stamford,' Conn. 
Tektronix, Inc., Beaverton, Ore. . Instrs. For Ind., Inc., Farmingdale, N.Y. 
Teledyne Philbrick, Dedham, Mass. . RF Communications, Rochester, N.Y. 

p 1294 Altec, Anaheim, .Calif. 
· United Detector Tech., Santll. Monica, Amplifier Research Corp., Fairview Village, 

Cal .... ; ................................... , ...... ; ... p 1639 Pa. . 
Achrodyne Corp" Yorktown, Va. Bud Radio, Inc" Willoughby, Ohio 
Acromag, Inc., Wixom, Mich, General Instr. Corp., Hicksville., N.)': 
Analog Devices, Inc" Norwood, Mass, . ' Honeywell, Apparatus ConJ~ls, Mpls .. 
Analogic, Wakefield, Mass, • . Minn. . . . 
B & W Elctrn. Resch, Labs., Dallas, Tex. Hope Elctrns., Clifton, N.J. .. 
Bay Labs" Inc., Cleveland, Ohio Resalab Inc" Advanced Development 
Bell & Howell Co., Pasadena, Calif. Lab., Los Angeles, Cal. 
Bell & Howell Co., Monrovia, Calif.: Systems Resch. Labs" Oayton, Ohio 

Bio·Medicat' Eiclrns" 'Inc" Rockville, Md, Amplifiers, DlstrJbutlon 
Burr·Brown Resch. Corp., Tucson, Ariz, . 
Cellic Inds" Inc,: Van Nuys, Cal. . American Elct~.LabL, Inc., Lansdale, 
CohuElctrns" Inc., San Diego, Calif. Pa...., .. ' . 
Computer. Dynamics, Torrington, Conn. Applied Research Inc~ Port 
Computer Test Corp., Cherry Hill, N,J, Washington; N.Y. 
ConsOlidated Resistance S·ls., 'Yonkers: Atomichron, Inc., New Hyde Park, .N.Y. 

N.Y.. . . . P 469 
Control LogiC, Natick; Mass. Austron, Inc., A,ustln, .Tex. . . . 
Dana Labs" Inc." Irvine, Calif. Bowmar Instr. Corp., Ft. Wayne, Ind. 
Datum, Inc".Anaheim. Calif. . C-COR.Elctrns., State College, Pa. 
Doric Sci. Corp., San Diego, Calif.: ," '.. P 1281 
Dorsett Elctrns"Tulsa, Okla.. ., Dynamics Instr. Co., Monterey Pk~ Cal. 
EDC (Electro Dev.l, Lynnwood, Wash, Fluke, John Mfg. Co., Inc., Seattle, 
Elctrn. ,Modules Corp., Timonium, Md, Wash ........................ : .............. - ...... - p 478 
Elctrns.,'Ud" Marion, Iowa' Frequency Elctrns.,.New Hyde Pk., N.Y. 
Fairchild Controls, Mountain View, Calif. ,. .' P 469,1391' 
Fairchild Seniiconducto'r:Mountain View, Ithaco, Inc., Ithacs, N.Y ........ : ........ p 1287 
· NlpponElectrl~/NEC America, N.Y., 
· Calif. , . ..... N.Y. '. 
Fairlane Electronics, Inc., Lang Valley, N,J," . 

:B & K Instrs., Inc., Clevelarid, Ohio 
Harshaw Chem. Co., Cleveland, Ohio 
Incor Instr.; Plainview, N.Y. . 
Keithley Instrs., Inc ... Gleveland, Ohio 
Medistor Instr. Co., Seattle, WaSh. 
:Neptune Elctrns. Co., New York, N.Y. 
NH Research, Inc., Santa Ana;'Calif 
Optical Elctrns., Tucson; Aiiz" 

Glentek, Inc" Santa Monica, Calif. . . Norman Inds., Chicago, III. 
: GPSlnstr. Co:; Fra.mirigham, Mass. Ciulndar Elctrns., Inc.; Springfield, N.J. 

RHG Elctms. Lab., Farmingdale, N.Y. 
Princeton Applied Resch. Corp:', 'Princeton, 

N.J. .. . . . 

Amplifiers, Deflection 
'Beta Instr.; NeWton Upper'Falls, Mass. 

" . p337 
Bowmar lI,str: Corp:; Ft. Wayne, Ind. 
'CELCO, Mahwah, N.J. , 
.Infodex, Inc., Waterbury: Conn. 
,Intronles, Inc., NeWton, Mass •. 
'Melcor Elctms. Corp., Farmin!idale~ N.Y. 

p1290 
Millen, James Mfg., Malden; Mas$. . 
Syntronic Instrs., Inc., Addison, III. 
Tektronix, Inc., Beaverton, Ore., 
Bud Radio, Inc., Willoughby, Ohio 
Cleveland Elctrns., Inc., Cleveland, Ohio 
Ferranti Ltd,; HOllinwood, Lancs., England 
General Atronics, Military Elctrns".-Phila.,· 
.Pa: 

Information Displays, Inc"MI. KISco, N.Y:· 
Litton Inds" San Carlos: Calif: 
'Optimation, Inc., Sun Valley, Calif, 
. Transducer Systems, Inc .. ':Willow Grove; 
Pa,' , 

Amplifiers, Delay Lin~ 
See Vol 3 

Amplifiers,Diff~rential 
Airpax Elctrns., Inc.; Cambridge, Md. 
Anadex Instrs., Inc., Van Nilys, Calif. 

,p400 
Bulova'Watch CO.,"SerYo Prods.' 

Elctrns; DIv.; WoodSide, N;Y ... ;. 'p 1867 
California Elctm;' Mfg: Co., Alamo, Calif. ' 

, . '. ; p.1315 
Computer Prods., Ft. Lauderdale, Fla. 
Control Technology Co., LI.C., N.Y. 
Data·Control Systems, Danbury; Conn. 
DDC, Hicksville, N.Y. .. 
Dynamics Instr. Co;, Monterey Pk., Cal. 

p43;! 
Ectron Corp., San 'Diego, Cal; .... ;. p.1283 
General Elec. Co., Schenectady;:N.Y. 
General Magnetics, Bloomfield; N.J. 
Gould,' Inc., Cleveland, Ohio 
Hewlett·Packard, Palo Allo" Cal. 
Honeywell, Denver, Colo. 
Hybrid·Sys. Corp., Burlington, Mass; 

· Gullon Inds,,, Costa MeSa, Cal.' Vectron Labs'., Inc., Norwalli, Conn. 
Harshaw Chem. Co., Cleveland, Ohio Wavetek, San Diego, Cal. .' 
Hughes' Ai,craftCe, Culver City, Cal. ., Aerolite IOlect'ronics Corp., Union City, N,J. 
Incor 'Instr., Plainview, N,Y, Alcor, Inc., Ithaca, N.Y, 
Intech, Santa Clara, Cal. Allec, Anaheim, Calif. 
Integrated Controls, Sari Diego, Cal: . Ameco, Inc" Phoenix, Ariz: 
Iso·Switch CJ)rp., Costa Mesa, CaL AMF Electical Prods., 'Alexandria, Va, 
Isotecf1'lnc:, Westford, Mass, . Ava Elctrns" Upper Darby, Pa. 
Jordan Controls, Milwaukee,Wisc, Avantek, Inc., Santa Clara, Cal. 
.K West, Westminster, Calif, Burr~Brown Resch. Corp., Tucson, Ariz. 
Keithley Instrs., Inc., Cleveland; Ohio Cohu Elctrns., Inc"San Diego, Calif. 
Lancer Elctrns, Corp" Norristown, Pa, Comdel, Inc., Beverly, Mass. . 
Lansdale Microelectronics Div" Metuchen, CommUl\ication Elctrns" Rockville, Md. 
N.J,· , Components Corp., Denville; N.J, 

Loral Elctrn, Sys" Bronx, N.Y. Concord Elctrns., Los Angeles, Cal. 
Maytronics, Inc"Colorado 'Springs, Colo, Consolidated Resistance SiS., Yonkers, 
MB Elctrns/Textron Co., New Haven, N,Y, .. 
Conn,' . Cooke Engrg. Co" Alexandria, Va. 

McKee·Pedersen Instrs:, Danville, Cali!, Defense Elctms.; lric" Rockville. Md. 
Medistor Instr, Co" Seattle, Wash. Dynair Elctrns. Inc.; San Diego, Calif. 
Megadyne Inds., Inc,; Rochester. N.Y,' Entron, Inc" Silver Spring, Md. 
Mennen·Greatbatch Elctrns" Inc:, Essex Int'!., Inc" Decatur, III. 

Clarence, NY . Rnney Co" Bedford, Ohio ' 
.Minnetech Labs., Inc .• ·Minneapolis: Minn. Gavin Instrs., Somerville, N.J . 
Moore Inds" Van Nuys, Cal. GBC Closed CircuH TV CorP,; New York, 
Motorola Semiconductor Prods., Phoenix,' N.Y, . 

Ariz, General Instr. Corp., Hicksville, N.Y. 
Mullard, Inc" Farmingdale; N.Y, Hope Elctrns., Clifton; N,J, 
National Semiconductor, Santa'Clara, Jerrold Elctrns, Corp., Philadelphia, Pa: 

Calif. Jerrold/Watkins Div., Toronto, 395, Onl., 
Newport Labs" Inc" Santa Ana, Cal. Can. 
Optical Elctrns" Tucson, Ariz. .Koch Inds., Anaheim, Cal. 
Optimation, Inc., Sun Valley, Calif, Lear Siegler, Inc., Santa Monica, Calif. ' 
Princeton Applied Resch, Corp" Princeton, Lindsay Antenna & Specialty Prods., 

N.J, Lindsay, Onl., Canada 
Qualidyne Corp" Santa Clara, Cal. Matrix Sys:·Corp., Chatsworth', Cal. 
Ramsay Engrg, Co" Anaheim, Calif. Mulli. Media Engrg., Inc., Rockville, Md. 
Raytheon ·Co .... MI.Niew, Calif.. Nelson·Hershfi9ld Elctrns., Phoenix, Ariz. 
HEDCOR Corp., Woodland Hills, Cal. Nuclear Resch. Corp., SoiJthampton, Pa. 
Rochester Instr. Sys" Rochester, N.Y. Philco·Ford Corp., Washingtim,D:C. 
Rosemount Engrg. Co.; Minneapolis, Minn. Precision Electronics,'lnc;, Franklin Park, 
SBD Systems, Inc" Amityville, N,Y, III. 
Scientific-Atlanta, Inc., Atlanta, Ga, RIL Elctms., Inc" Southampton, Pa. 
Signetics Corp., Sunnyvale, Calif. 'Spectra Sonics, Ogden, Utah 
Statham Instrs., Inc" Oxnard, Cal,., Timing Sys, , hic., Marblehead, Mass. 
Taylor Instr,· Process Control Div., Tracor, Inc., Austin, Tex. . 

Rochester, N.Y. " :. Varian Assoc" Beverly, Mass 
Ten Bosch, M., Inc" Pleasantville, N,Y, Virginia Elctrns. Co., Inc., Falls Church, 
Transidyne-General Corp~, Ann Arbor, Va, 

Mich. '.' 'Visual Elctrns. Corp., New York, N.Y. 

For addresses see YELLOW' SECTION eem/1971 (Vol. 2) 
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Wald Sound, Sun Valley, Calif. 
Winegard Co., Burlington, Iowa 

Amplifiers, Fluidic 
Chemical Micro Milling Co, Camden, N.J. 
Coming 'Glass Works, Fluidic Products 

Dept., Coming, N.Y. 
deHart Mfg. Co., Norristown, Pa. 
Lear Siegler, Inc., Santa Monica, Calif. 

Amplifiers, I-F 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Applied Research Inc., Port 

Washington, N.y ............ : •• ; •••••.••••. p 1554 
C-COR Elctrns~, State College, Pa. 

p 1281 
DOC, Hicksville, N.Y. 
E & M Labs., Westlake Village, Cal. 
Electro/Data, Inc., Garland, Tex. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
General Elec. Co., Schenectady, N.Y. 
Honeywell, Denver, Colo, 
Kay Elemetrlcs, Pine Brook, N.J... p 507 
Lorch Elctms. Corp., Englewood, N.J. 
RHG Elctrns. Lab., Farmingdale, N.Y. 

p 1562 
Sierra Sys., Mountain View, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Vega Precision Labs., Vienna, Va. 
Aerospace Resch. Inc.', Boston, Mass. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
AMF Electieal Prods., Alexandria, Va. 
Anzac Elctrns., Waltham, Mass. 
Arvin Sys., Inc., Dayton, Ohio 
AUL Instrs., Inc., Flushng, N.Y. 
Avantek, Inc., Santa Clara, Cal. 
Avco Corp., Cincinnati, Ohio 
BF Elctrns., Solana Beach, Calif. 
B.H. Inds., Los Angeles, Cal. 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass. 
Communication· Elctrns., Rockville, Md. 
Composite Microcircuits, Waltham, Mass. 
Defense Elctrns., Inc., Rockville, Md. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elcom Sys., Deer Pk., N.Y. 
Electrae, Inc., Anaheim, Calif. 
Fairchild Semiconductor, Mountain View, 

Calif. 
General Instr. of Can., Waterloo, Onl., 

Can. 
General Radio Co., Concord, Mass. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer, Inc., Slate College, Pa. 
Int'l. Microwave, .Cos Cob, Conn. 
Keithley Instrs., Inc., Cleveland, Ohio 
Koch Inds., Anaheim, Cal. 
La Pointe Inds., Inc., Rockville, Conn. 
Loral Elctrn. Sys., Bronx, N.Y. 
Major Elctms. Corp., Brooklyn, N.Y .. 
Merrimac Resch. & Dev., Inc .. West 

Caldwell, N.J. 
Micro-Tel Corp., Baltimore, Md. 
Mieromega, Los Angeles, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
MITEQ, Inc., Hauppauge, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Neptune Elctrns. Co., New YQrk, N.Y. 
Oklahoma Aerotronics, Hartshorne, Okla. 
Olektron Corp., Dudley, Mass. 
Omni-Spectra, Inc., Scottsdale, Ariz. 
Optimation, Inc., Sun Valley, Calif. 
Perry Amplifier, Brookline, Mass. 
Philco-Ford Corp., Washington, D.C. 
Randam Eletrns., Inc., CinCinnati, Ohio 
Rodale Elctrns., Inc., Garden City, N.Y., 
Rodelco, Deer Park, N.Y. 
Signetics Corp., Sunnyvale, Cain. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Sperry Marine Sys., Charlottesville, Va. 
Standard Winding Co., Newsburgh, N.Y. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

ila. . 
""and' Elctrns., Inc., Old Bethpage, N.Y. 
'" 'stern Microwave Labs., Los Gatos, Cal. 

Amplifiers, Integrating 
Bulova Watch Co., Servo Prods, 

EIClrns. Dlv., Woodside, N.Y. 
Control Technology Co., Li.C., N.Y. 
DOC, Hicksville, N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal., 
E1cor Prods. Welex Elctrns., Sliver 

Spring, Md,. . '. 
E1C1m. Assocs., W. Long Branch, N.J. 
General Elee. eo.:, Schenectady, N.Y. 
Gould, Inc., Cleveland, Ohio 
Hewlett·Packard, Palo Alto, Cal. 
Hybrlcl Sys. Corp., Burlington, MIISS. 
Intro"lc8, Inc., Newton, Mass. 
Ithaca, Ine., Ithaca, N.Y .................. P 1286 
Melcor EIClrns. Corp., Farmingdale, N.Y. 
Precision Monollthlcs, Santa Clara, Cal. 
RO Assocs., Menlo Pk., Cal. 
Solid State EIClrns., Sepulveda, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Acromag, Inc., Wixom, Mich. 
Analog Devices, Inc., Norwood, Mass. 
Bia-Medical Elctrns., Inc., Rockville, Md. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Computer Dynamics, Torrington, Conn. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Fairchild Semiconductor, Mountain View, 

Calif. . ' 
Fairlane Electronics, Inc., Long Valley, N.J. 
General Atronics, Military Elctrns., Phila., 

Pa. 
Glentek, Inc., Santa Monica, Calif. 
GPS Instr. Co., Framingham, Mass. 
Harshaw Chem. Co., Cleveland, Ohio 
Hughes Aircraft Co, Culver City, Cal. 
HyComp Inc., Maynard, Mass. 
Intech, Santa Clara, Cal. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kistler Instr. Co., Redmond, Wash. 
Loral Elctrn. Sys., Bronx, N.Y. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Moore Inds., Van Nuys, Cal. 
Optical Elctrns., Tucson, Ariz. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Randam Elctrns., Inc., CinCinnati, Ohio 
Sensor Corp., Greenwich, Conn. 
Sundstrand Data Control, Redmond, 

Wash. 
Taylor Instr. Process Control Div., 

Rochester, N.Y: 
Unholtz·Dickie Corp., Hamden, Conn. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Isolation 
Applied Research Ine., Port 

Washington, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctms. Dlv" WoodSide, N.Y. 
C-COR EIClrns., State College, Pa. 
Control Technology Co., LI.C., N,Y. 

P 1868 
DOC, Hicksville, N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal. 
Fluke, J,ohn Mfg., Co., Inc., Seattle, 

Wash. 
!-Iewlett·Packard, Palo Alto, Cal. 
Ind'l, Test Equip., Port Washington, N.Y. 
Intronlcs, Inc., Newton, Mass. 
Ithaca, Inc., Ithaca, N.Y. 
Kepco, Inc., flushing, N.Y. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Neff Instr. Corp., Duarte, Calif ..... P 1291 
Sierra Sys" Mountain View, Cal. 
Solid State EIClrns., Sepulveda, Cal. 
Sonex, Inc., Bethayres, Pa. 
Teledyne Philbrick, Dedham, Mass. 
Acromag, Inc., Wixom, Mich. 
Altee, Anaheim, Calif. 
AMF Electical Prods., Alexandria, Va. 
Applied Control Co., Fairlield, N.J. 
Applied Electro MechaniCS, Alexandria, 

Va. -
Burr-Brown Resch. Corp., Tucson, Ariz. 
Clifton Div., Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
Computer DynamiCs, Torrington, Conn. 
bana Labs., Inc., Irvine, Calif. 
Defense Elctrns., Inc., Rockville, Md. 
Elctrn. Modules Corp., Timonium, Md. 
Fairchild Semiconductor, Mountain View, 

Calff. 
Fairlane Electronics, Inc., long Valley, N.J. 
Generallnstr. Corp., Hicksville, N.Y. 
Glentek, Inc., Santa Monica, Calif. 
GPS Instr. Co., Framingham, Mass. 

Amplifiers, Logarithmic 
Hope Elctrns., Clifton, N.J. 
Incor Instr., Plainview, N.Y. 
Intech, Santa Clara, Cal. 
Integrated Controls, San Diego, Cal. 
Iso-Switch Corp., Costa Mesa, Cal. 
Isotech Inc., Westford, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Litton Inds .. San Carl\ls, Calif. 
MagnetiCS, Inc., Butler, Pa. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Moore Inds., Van Nuys, Cal. 
Narco /1Ivionics, Ft. Washington, Pa. 
NIlPtune Elctrns. Co., New York, N.Y. 
Newport Labs., Inc., Santa Aria, Cal. 
Optical Elctrns., Tucson, Ariz. 
Optlmation, Inc., Sun Valley, Calif. 
Perry Amplifier, Brookline, Mass. 
Private Tele-Comms., Inc., Chicago, III. 
Randam Elctrns., Inc., CinCinnati, Ohio 
Rawco Instrs., Inc., Ft. Worth, Tex. 
Rochester Instr. Sys., Rochester·, N.Y. 
Rosemount Engrg. Co., MinneapoliS, Minn. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Tylan Corp., Torrance, Caljf. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Keying-See Vol 1 

Amplifiers, Klystron-
See Vol 1 

Amplifiers, Limiting 
Applied Research Inc., Port 

Washington, N.Y. 
Control Technology Co" L.I,C., N,Y. 
Ithaca, Inc., Ithaca, N.Y ................. p 1287 
Melcor EIClrns. Corp., Farmingdale, N.Y. 
RHG Elclrns. Lab., Farmingdale, N.Y. 
Sprague Elee. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Unlverssl Ad·Yu EIClrns., Inc., Passaic, 

N.J. 
Aertech Inds., Sunnyvale, Calif. 
Alcor, Inc., Ithaca, N.Y. 
Altec, Anaheim, Calif. 
Amplifier Corp. America, Westbury, N.Y. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Comdel,'lnc., Beverly, Mass. 
Elctrn. Sys. Engrg., Cushing, Okla. 
Fairchild Semiconductor,.Mountain View, 

Calif. 
GPS Instr. Co., Framingham, Mass. 
Int'l. Microwave, Cos Cob, Conn. 
Kahn Resch. Labs., Inc., Freeport, N.Y. 
Loral Elctrn. Sys" Bron~, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Qptical Elctrns., Tucson, Ariz. 
Precision ElectroniCS, Inc., Franklin Park, 

III. 
RFL Inds., Comms. Div., Boonton, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah 
Stancil-Hoffman Corp., Hollywood, Calif. 
Wilkinson Elctrns., Woodlyn, Pa. 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Line 
Arvee Engrg. Co., Torrance, Calif. 
Autronlcs Corp., Pasadena, Calif. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
Control Technology Co., LI.C., N.Y. 
Crown Inl'l., Elkhart, Ind. 
Dala-Control Systems, Danbury, Conn. 
DDC, Hicksville, N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal. 

p 432 
Honeywell, Denver, Colo. 
Ithaca, Inc., Ithaca, N.Y ................. p 1287 
Melear E1ctrns. Corp., Farmingdale, N.Y. 
Neff Inslr. Corp., Duarte, Calif ..... p 1291 
Qulndl\r EIClms., Inc., Springfield, N.J. 
Re-el CirCUits, Inc., Totowa Bora, N.J. 

p 326,327 
Sonex, Inc., Bethayres, Pa. 
Teledyne Philbrick, Dedham, Mass. 
Alcor, Inc., Ithaca, N.Y. 

Altec, Anaheim, Calif. 
Ampex Corp., Redwood CitY, Calif. 
Analog Devices, Inc., Norwood, Mass. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Arbor Sys., Inc., Ann Arbor, Mich. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Clark, David Co., Worcester, Mass. 
Collins Radio Co., Dallas, Tex. 
Consolidated Resistance SiS., Yonkers, 

NY. 
Elctrn. Sys. Engrg., Cushing, Okla. 
Essex Int'l., Inc., Decatur, III. 
GBC Closed Circuit TV Corp., New York, 

N.Y. 
General Elec., Lynchburg, Va. 
Iso-Switch Corp., Costa Mesa, Cal. 
Jerrold Elctms. Corp" Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Ont., 

Can. 
Ling Elctrns., Anaheim, Calif. 
Merchant, Robert C. Co., Carmel Valley, 

Calif. 
Perry Amplifier, Brookline, Mass. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Precision ElectroniCS, Inc., Franklin Park, 

III. 
Private Tele-Comms., Inc., Chicago, III. 
RFL Inds., Comms. Div., Boonton, N.J. 
Robicon Corp., Pittsburgh, Pa 
Singer - Tele-Signal: Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah 
Stancil-Hoffman Corp., Hollywood, Calif. 
Stromberg Carlson Corp., Rochester, N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Trepac Corp. America, Englewood, N.J. 
Ultra Audio Prods., Beverly Hills, Calif. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Webster Elec. Co., Inc., Racine, Wisc. 

Amplifiers, Lock·ln 
Almond Instrs. Co., Covina, Cal .... p 329 
Austron, Inc., Austin, Tex.' 
Clarke· Hess, New York, N.Y. 
Control Technology Co., LI.C., N.Y. 
Dranetz Engrg. Labs., Plainfield, N.J. 
Ithaca, Inc., Ithaca, N.Y ................. P 1286 
Natel Engrg. Co., Canoga Pk., Cal. 
Solid State Elctrns., Sepulveda, Cal. 
Brower Laboratories, Inc., Waltham, Mass. 
Defense Elctrns., Inc., Rockville, Md. 
Electronics Missiles & Comms., White 

Haven, Pa. 
International Light, Newburyport, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Pacific Photometric 11strs., Berkeley, Cal. 
Princeton Applied Rr"ch. Corp., Princeton, 

N.J. 
SSR Instrs. Co., Santa Monica, Cal. 
Thomson-CSF Inc., New York, N.Y. 

Amplifiers, Logarithmic 
American Astrlonlcs, Hollywood, Cal 

p 335 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Applied Research Inc., Port 

Washington, N.Y ........................... p 1554 
Control Technology Co., L.I.C., N.Y. 
Daico Inds., Inc., Compton, Cal. 
DOC, Hicksville, N.Y ....................... p 1282 
E & M Labs., Westlake Village, Cal. 
EIClrn. Assocs., W. Long Branch, N.J. 
General Elec. Co., ScheneClady, N.Y. 
GOUld, Inc., Cleveland, Ohio 
Hewlett·Packard, Palo Alto, Cal. 
Intronlcs, Inc., Newton, Mass. 
Ithaca, Inc., Ithaca, N.Y. ................ P 1286 
Kay Elemetrlcs, Pine Brook, N.J. 
Melcor Elctms. Corp., Farmingdale, N.Y. 
Meloy laboratories, Springfield, Va. 
Precision Monollthlcs, Santa Clara, Cal. 
Quan-Tech, Whippany, N.J ............. p 548 
RHG Elctrns. Lab., Farmingdale, N.Y. 

P 1562 
Sierra Sys., Mountain View, Cal. 
Solid State Elctrns., Sepulveda, Cal. 
Tektronix, Ine., Beaverton, Ore. 
Teledyne Philbrick, Dedham; Mass. 

p 1294 
Vega Precision Labs., Vienna, Va. 
Aerospace Resch. Inc., Boston, Mass. 
Aertech Inds., Sunnyvale, Calif. 
Analog Devices, Inc., Norwood, Mass. 
Audio Instr. Co., Union City, N.J. 
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Amplifiers, Logarithmic (cont'd) 
Avantek, Inc., Santa Clara, Cal. 
B & W Elctm. Resch. Labs., Dall;lS, Tex. 
BF Elctins., Solana Beach, Cam. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Communication Elctrns., Rockville, Md. 
Defense Elctrns., Inc., Rockville, Md. 
Fairchild Semiconductor, Mountain Vie¥', 

Calif. 
GPS Instr. Co., Framingham, Mass. 
Intech, Santa Clara, Cal. 
ISC/Telephonics Div, Huntington, N.Y. 
K West, Westminster, Calif. 
Keithley Instrs., Inc., Cleveland, Ohio. 
Lancer Elctrns. Corp., Norristown, Pa. 
Locus, Inc, State College, Pa.· 
Loral Elctrn. Sys., Bronx, N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
MITEQ, Inc., Hauppauge, N.Y. 
Optical Elctrns., Tucson, Ariz. 
Pacific Meas., Inc., Palo Alto, Calif. 
Perry Amplifier, Brookline, Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sedco Sys., Inc., Farmingdale, N.Y. 
SSR Instrs. Co., Santa Monica, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Thermo Sys., Inc., SI. Paul; Minn. 
Varian Assocs., Palo Alto, Cal. 
Varian, B!'verly, Mass. , 
Wandel & Goltermann, E. Hanover, N.J. 
Wiltron Co., Palo Alto, Calif. 

Amplifiers, Magnetic. 
ACDC Eletrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Alrpax Elclrns., Inc., Cambridge, Md, 
Alrpax Elctrns., F'- Lauderdale, FIB. 

p 1308 
Arnold MagnetiCS, Culver Cily, Cal. 
Bulova Watch Co., Servo ProdS. 

Elctrns. Dlv., WoodSide, N.Y. 
Coasl Coli Co., Los Angeles, Calli. 
Freed Transformer Co., Bklyn., N.Y; 
General·Elec. Co., Schenectady, N.Y. 
General Magnetics, Bloomfield, N.J~ 

p 1318 
Harrel, Inc~ E. Norwalk, Conn. 
Ind'i. Conlrol Co., Farmingdale, N.Y. 
Kepco, Inc., flushing, N.Y. 
K.G.S. Elclrns., Pasadena, cal. 
Multltech Power Sys., Costa Mesa, cal. 
Torwlco Elclrns., Inc., Lakewood, N.J. 
Transmagnetlcs Inc., Farmingdale, N.Y. 
Zaring Inds., Inc., Carmel, Ind. 
Acme Elec. Corp., Cuba, N.Y. 
Acromag, Inc., Wixom, Mich. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Automatic Signal Div., E. Norwalk, Conn. 
Barwood Elctms., Inc., Glendale, Cal. 
Basler Elec. Co., Highland, III. 
Bullock Magnetics Corp., Pomona, Calif. 
Central Transformer Co., Chicago, III. 
coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Newport Beach, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
EDC (Electro Dev.l, Lynnwood, Wash. 
Electro-Pacific, Inc., Goleta, Calif. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J .. 
Esterline Angus Div., Indianapolis; Ind. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Generallnstr. Corp., ChiCOpee, Mass." 
Granite State Machine Co., Inc., 

Manchester, N.H. 
Gulton Inds., Hawthorne, Calif. 
Hammond Mfg. Co., Ltd., Guelph, Ont, 

Can. . 
HGA Elctms., Mt. Vernon, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. " 
Leeds & Northrup Corp., No. Wales, Pa. 
Loral Elctrtl. Sys., Bronx, N.Y. 0 

Mag-Con Engrg. Co., SI. Paul, Minn. 
Magnetico, Inc., E. Northport, N.Y. 
Magnetics, Sandy Lake, Pa. 
Polyphase Instr. Co., Bridgeport, Pa. 
Preferred Electronics, Inc~, Westfield, 

Mass. 
Queensboro Transformer & Mach., 

College Pt., N.Y. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Robicon 'Corp., Pittsburgh, Pa 
SBD Systems, Inc., Amityville, N.Y. 

Sigma Instrs., Inc., Braintree, Mass. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
SKG Assocs., Inc ... Boston, Mass. 
Telectro Sys. Corp." Corona, N.Y. 
Torelco Inc., Irvington, N.J. 
Transrex Div., Torrance, Cal. 
Tresco an Aydin Co., Phila., Pa. 
Varian AssoCS., PaloAI/o; Cal. 
Ward Leonard, Mt. Vernon, N.Y .. 

Amplifiers, Maser-See 
Masers-Vol 1 

Amplifiers, Master Antenna­
See Amplifiers, Distribl.ltion 

Amplifiers, Microphone-See 
Amplifiers A-F (Excluding 
Hi-Fi) 

Amplifiers, Microwave­
See Vol 1 

Amplifle~s, Mixing 
Applied Research Inc., Port 

Washington, N.Y. 
Dala-Conlrol Syatems, Danbury, Conn. 
Honeywelt Denver, Colo. 
Meleor Elctrns. Corp., Farmingdale, N.Y. 
Nippon Electrlc/NEC AmeriCa, N.Y., 

N.Y. 
Solid Stale Elctrns., Sepulveda, caL 

Sonex, Inc., Bethayres, PilL 
Aertech Inds., Sunnyvale, Calif. 
Altec, Anaheim,CalH. 

p 954 

Amplifier Corp. America, Westbury, N.Y .. 
Anzac Elctrns., Waijham, Mass. 
Bell & Howell Co., Pasadena, Calif. 
Bozak, R.T. Mfg. Co., Darien, Conn. 
Defense Elctms., Inc., Rockville, Md. 
DiItmore-Freimuth Corp .• Milwaukee, Wisc. 
Dorsett Elctrns., Tulsa, Okla. 
Elctrn. Resources Dlv., Los Angeles, Cal. 
Eon Instr., Inc., Van Nuys; Cal., ' 
Fairchild Semiconductor, Mountain View, 

Calif. 
General Devices, Inc., Princeton, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Harshaw Chem. Co., Cleveland, Ohio 
HGA Elctrns., Mt. Vemon"N.Y. 
ijek Corp., Lexington, Mass. . 
Microcom Corp., Horsham, Pa. 
Microwave Assocs., Inc., Burlington, Mass. 
Neptune Elctrns. Co., New York, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
NUS Corp., Paramus, N.J. 
Optical ,Elctrns., Tucson, Ariz. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctrns. Inds., Ltd .• Toronto 17, 

Can. 
Precision ElectroniCS. Inc., Franklin Park, 

III. 
Pulse Techniques, Inc., W. Englewood, 

N.J. 0 

Ramsay Engrg. Co., Anaheim, Calif. 
Sage Labs. Inc., Natick, Mass. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectra Sonics, Ogden, Utah 
SyStems Resch. Labs., Dayton, Ohio 
Ultra Audio Prods., Beverly Hills, Calif. 
Varian Assocs., Palo Alto; Cal. 

Amplifiers, Narrow~Band 
American Elclrn, Labs., Inc~ Lansdale, 

Pa. 
Applied Research Inc., Port 

WaShington, N.Y. 
Bulova Watch Co., Servo Prods, 
, Elctms. Dlv~ Woodside, N.V ..... P ,1867 
C-COR Elctrns., Stale College, Pa. 

o p,1280 
CML·Macarr, Inc., Edison, N.J. 
Dynamics InBlr. Co~ Montarey Pic., Cal, 
E & M Labs., Westlake Village, Cal. 
Hewlett-Packard, Palo Alto, cal. 
Honeywell, Danver, Colo. 
Ind'L Teat Equlp~ Port Washington, N.Y, 
Ithaco, Inc., Ithaca, N.Y. 
Lorch ,Elctms. Corp., Englewood, N,J. 
Neff lnatr; Corp., Duarte, Callf._. P 1291 
Preston Scientific, Anaheim, caL P 1293 
RF Communications, Rochester, N:Y. 

p553 
RHG Elctrns. Lab., F'armtngdale, N. y_ 
Rockland 5Y8. Corp., Blauvelt, N.Y: 

PRODUCT INDEX & DIRECTORY (Vot 2) 
51_a SYB., Mountain V,,"w, Cal. 
Teledyne Philbrick, Dedham, MasS: 
Advanced KinetiCs,Costa Mesa. Calff. 
Aerospace Resch. Inc:, Boston, Mass. 
Aertech IOOs .. Sunnyvale, Calif .. 
AMBAC Inds .• Garden City, N.Y. 
Anzac Elctrns., Waltham, Mass. 
B & K Instrs .• Inc., Cleveland, Ohio 
Bell & Ho\,<ell Co .. Pasadena, Calif. 
Bose Corp., Natick, Mass. 
Brower'Laboratories, Inc., Waltham', Mass. 
Burr-Brown Resch. C9rp., Tucson, Ariz. 
Dana Labs., ,In(l" Irvine, Calif. 
Dittmore-Frelmuth Corp., Milwaukee, Wisc. 
Fairchild Semiconductor; Mountain View, 

Cain. 
General Devices, Inc., Princeton, N.J. , 
Generallnstr. Corp., Hicksville, N.Y. 
Hope Elctrns., Clifton, N.J. 
HRB-Slnger, Inc., State College, !'a. 
Hughes Aircraft Co, Cullier City, Cal. 
Incor Instr., Plainview, N.Y. 
Int'l. Microwave, Cos Cob, Conn. 
International Scanatron Sys., Wyandanch, 

N.Y. ' 
Jerrold ElctrnS. Corp., Philadelphia, Pa. 
Keithley Instrs., Inc:; Cleveland, Ohio 
Lora! EICtrn. Sys., Bronx, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Optical Elctrns., Tucson, Ariz. 
Perry Amplifier, Brookline, Mass. 
Phllco-Ford Corp., Washington, D.C. 
Princeton Applied l;Iesch. Corp., Princeton, 

N.J. " 
RCA Gov!. & Comm. SYs., Moorestqwn, 

N.J. 
Rohde & SChwarz SiS., Passaic,N.J. 
Sage Labs. Inc., Natic.k, Mass. 
Scientific Communications, Garland, Tex. 
Singer - Tele-Signal, Woodbury, N.Y. 
Special Microwave Devices Opar., 

Waltham, Mass. 
Varian Assocs., Palo Alto, Cal. 
Zeltex, Inc., Concord. Calif., ' ' 
Zeta Labs., Inc., Mountain View, Calif. 

Amplifiers, Null-:-See Vol 1 

Amplifiers, Operational 
A1rpax Elctrns., Inc~ cambridge, Md. 
Bulova Walch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y •• _. p 1865 
California EI9Im. Mfg. Co., Alamo, calif. 
Cober Elctrris., Inc" Slamford, Conn. 
Computer Labs, Greensboro, N.C. 

, p 1279 
Doc, HlckBvllle, N.Y ........ _ ............. p 1282 
DIgHaJ Equip. Corp~ Maynard, Mass. 
Dynamics Instr. Co., Monterey Pk" cal. 
Elclrn. Assocs., W. Long Branch, N.J. 

p 2381 
General Elec. Co., Schenectady, N.Y. 
Gould, Inc., Cleveland, Ohio 
Hybrid Sys, Corp., Burllnglon, Mass. 

p352 
IntronlcB, Inc., Newton, Mass. ;... p,1298 
Ithaco, Inc., Ithaca, N.Y. 
Julie Research Lab., New York, N. y, 

, p502 
Kepco, Inc., Flushing, N.y ............... p 749 
Ledex, Inc., Dayton, Ohio 
Meleor Elctms. Corp., Farmingdale, N.Y. 

p 1290 
Multltech Mleroelctrns., Monlerey Pit., 
cal 

North Hills Elctrns., Inc" Glen Cove, 
, N.V. 
Opamp Labs., Los Angeles, CaL p 1292 
Precision Monolllhlcs, Santa Clara, cal. 

p1545 
Qulndar Elctrns., Inc., Springfleld"N.J. 
RO Assocs., Menlo Pit., Cal. 
SolId State Elctms~ Sepulveda, Cal. 0 ," 

Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 

p 1294 
Tempo/UTI Dlv., Chatsworth, caL 
Achrodyne Corp., Yorktown, Va. 
Advanced Kinetics, ,Costa Mesa, Calif. 
Allegri-Tech, Inc., Nutley, N.J. 
Amperex Elctm., Cranston, R.I. 
Analog Devices, Inc., NorwOOd, Mass. 
Analogic, Wakefield, Mass. 
Applied Dynamics Computer Sys., Ann 

Arbor, Mich. 
B & W,Elctl1l. Resch. Labs., Dallas, Tex. 
Bell & Howell Co., Pasadena, Calif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 

Com outer Components,lnt'l, Palm Beach 
Ga, dens, Fla. 

Computer Dynamics, Torrington, Conn. 
Control Logic, Natick, Mass. 
Control Sys. Resc~., Inc., Pittsburgh, Pa. 
Dittmore-Freimuth Corp.; Milwaukee, Wisc. 
Electronic Design Labs., Inc., Phila., Pa 
Fairchild Controls, Mountain View, Calif. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Fairlane Electronics, Inc., Long Valley, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Computers, Inc., Los Angeles. 

Calif. 
General Instr. Corp., Hicksville, N.Y. 
Glentek, Inc., Santa Monica, Cillif. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
GPS Instr. Co., Framingham,-Mass. 
Harris Semiconductor"Melboume, Fla. 
Heath Co., Benton Harbor, Mich. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Incor Instr., Plainview, N.Y: 
Intech, Santa Clara, Cal. 
Integrated Controls; San Diego, Cal. 
International Light, NeWburyport, Mass. 
Isotech Inc., Westford, Mass. 
ITT Semiconductors, W. Palm Beach, Fla. 
Keithley Instrs., Inc., Cleveland; Ohio 
Kinetic Tech., Inc.; Santa Clara, Cal. 
Lancer Elctrns. Corp., ,Norristown, Pa. 
Leeds & Northrup Corp., No. Wales. Pa. 
Ling Elctms., Anaheim, Calif. 
Link Div., Binghamton, N.Y: 
Loral Elctrn .. Sys., Bronx, N.Y. 
McFadden Elctrns. Co., South Gate, Calif. 
McKee-Pedersen,lnstrs., Danville; Calif. 
Megadyne Inds., Inc., Rochester, N.Y. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Micro Networks, Worcester, Mass. 
Motorola Semiconductor Prods.,' Phoenix, 

Ariz. ' 
Mullard, Inc., Farmingdale, N.Y. 
National Semiconductor, Santa Clara, 

Calif. 
Optical Elctrns., Tucson, Ariz. 
Optimation, Inc., Sun Valley, Calif. 
Princeton Applied Resch. Corp., Princeton, 

N.J., 
Qualidyne Corp., Santa Clara, Cal. 
Raytheon Co., MI. View, Calif. 
REDCOR Corp., Woodland Hills, Cal. 
Signetics Corp., Sunnyvale, Calff. 
Silicon Gen'l., Inc., Westminster, ,Cal. 
Singer-General PreciSion, Inc., Little Falls, 

N.J. 
Sundstrand Data Control, Redmond, 

Wash. 
Ten Bosch, M., Inc., Pleasantville, N.Y.o 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 
Zeltex, Inc., Concord, Calif. 

Amplifiers, Parametric­
See Vol 1 

Amplifiers, Peak·Umiting 
Hybrid Sys. 'Corp.; BUrilngton, Mass. 

P 352 
Ithaco,lnc., Ithaca, N.Y. 
RHG Elclrns. La~ Farmingdale, N.Y. 
Teledyne Philbrick, Dedham, Mass, 
Universal Ad-Vu Elctms., Inc., Passaic. 

N.J, 0' 

Amplifier Corp. America, Westbury, N.Y. 
Burr-Brown Resch. Corp., Tucson. Ariz. ' 
CBS Laboratories, Stamford, Conn. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Elctm. Sys. Engrg.; Cushing, Okla. 
Fairchild Semiconductor, Mountain View, 

Calif. ' 
Intech, Santa Ciani, Cal. 
Integrated Controls, San Diego, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Singer - Tele-Signal, Woodbury, N.Y. 
Ultra Audio Prods., Beverly Hills, Calif. 
Wilkinson Elctms., WOO~lyn, pa. 

Amplifiers, Phase-Lock-See 
Amplifiers, Lock·ln 
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Amplifi.ers, Photocell 

Arvee Engrg. Co., Torrance, Calif. 
Centralab Semiconductor, 'EI Monte, 

Cal. 
DDC, Hicksville, N.Y. 
Elctrn: Assocs., W. long Branch, N.J. 
Fork Standards, W. Chicago, III. 
Hybrid Sys. Corp., 'Burlington, Mass. 
Intronlcs, Inc., Newton, Mass. 
Ithaco, Inc., Ithaca, N.Y. 
Opamp labs., los Angeles, Cal. 
Precision Monolithics, Santa Clara, Cal. 
Sensor Tech., Van Nuys, Cal ....••. p 1638 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Teledyne Philbrick, Dedham, Mass. 
United Detector Tech., Santa Monica, 

Cal. 

Acromag, Inc., Wixom, Mich. 
Advanced Kinetics. Costa Mesa. Calif. 
Aerolite Electronics Corp .. Union City. N.J, 
Analog Devices. Inc .• Norwood, Mass. 
Belleville Elctrns. Co., Belleville, Mich. 
Bio·Medical Elctrns., Inc .• Rockville, Md. 
Brower Laboratories, Inc., Waltham, Mass. 
Burr-Brown Resch. Corp .• Tucson, Ariz. 
Contralcraft Corp., West Chicago, III. 
De-Tec-Tranic Corp., Chicago. III. 
Dolan-Jenner Inds .• Inc., Melrose. Mass. 
Electronic Control Corp., Detroit, Mich. 
Elctrns., Ltd., Marion, Iowa 
Frost Electronics Corp., Bellingham; Mass. 
Guildline Instrs., Inc., Larchmoct, N.Y. 
Hallmark Standards, Inc., MI. Vernon, NY 
HEI, Inc., Chaska, Minn. 
Hird Brown America, Livingston, N.J. 
Intech, Santa Clara, Cal. 
International Light, Newburyport, Mass. 
Keithley Instrs., Inc., Cleveland, Ohio 
Marathon Instrs. Div., Pico Rivera, Calif. 
Massey Dickinson Co., Inc., Saxonville, 

Mass. 
MEKontrol Inc., Northboro, Mass. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Optoelectronics, Inc., Petaluma, Cal. 
Pacific Photometric Instrs., Berkeley, Cal. 
Perry Amplifier, Brookline, Mass. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Power Instrs., Skokie, III. 
Sensor Corp., Greenwich, Conn. 
Tri-Tronics Co., Oak Brook, III. 
Worner Elctrn. Devices, Rankin, III. 

Amplifiers, Power (Excluding 
Hi-Fi) 

American Elctrn. Labs., Inc., Lansdale, 
Pa, 

Applied Microwave lab., Andover, 
Mass. 

Applied Research Inc., Port 
Washington, N.Y ........................... p 1554 

Arvee Engrg. Co., Torrance, Calif. 
Behlman Div., San Diego, Cal 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N.Y. 
C-COR Elctrns., State College, Pa. 

p 1281 
Clarke - Hess, New York, N.Y. 
CML-Macarr, Inc., Edison, N.J. 

p 661-663,666 
Cober Elctrns., Inc., Stamford, Conn. . 

p 601 
Connor-Winfield Corp., Winfield, III. 
Control Technology Co., L.I.C., N.Y. 
Crown Int'l., Elkhart, Ind. 
DDC, Hicksville, N.Y. 
Elctrn. Assocs., W. Long Branch, N.J. 
Elgar Corp., San Diego, Cal. 
Elln Div., San' Diego, Cal. 
Frequency Control, Inc., Austin, Tex. 
Hewlett-Packard, Palo Alto, Cal. 
Ind'i. Control Co., Farmingdale, N;Y; 
Ind'i. Test" Equip.; Port Washington, N.Y. 
Infodex, Inc., Waterbury, Conn. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 

P 1285 
Ithaco, Inc., Ithaca, N.Y. 
Kepco, Inc., Flushing, N. Y ......... p 747-749 
Krohn-Hlte, Cambridge, Mass. 
Lorch Elctrns. Corp., Englewood, N.J. 
Melcor Elclrns. Corp., Farmingdale, N.Y. 
Microdol Inc., City of Industry, Cal. 
Microwave Cavity Labs., La Grange, III. 

p611 

MIII"n, James Mfg., Malden, Mass. 
Mulillech Communlcalions, Monterey 

Pk., Cal. ............................................ p 324 
Multllech Power Sys., Cosla Mesa, Cal. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Opamp Labs., Los Angeles, Cal. p 1292 
Quindar Elclrns., Inc., Springiield, N.J. 
RF Communications, Rochester, N.Y. 

P 553 
RHG Elclrns. lab., Farmingdale, N.Y. 
SRC Div., Newport Bch., Cal. 
Teledyne Philbrick, Dedham, Mass. 
Vector Engrg., Springfield, N.J ..... P 943 
Achrodyne Corp., Yorktown, Va. 
Acoustronics, Inc., Huntington, N.Y. 
Action Systems Co., Meriden, Conn. 
Aerospace Resch. Inc., Boston, Mass. 
Alcor, Inc., Ithaca, N.Y. 
Allis, Louis Co., Milwaukee, Wisc. 
Allis Louis Co., Greendale, Wisc. 
Altec, Anaheim, Calif. 
American Geloso Elctms., Inc., New York, 
NY 

Amplifier Corp. America, Westbury, N.Y. 
Anzac Elctrns., Waltham, Mass. 
Applied Control Co., Fairfield, N.J. 
Applied Electro MechaniCS, Alexandria, 

Va. 
Audio Instr. Co., Union City, N.J. 
Avantek, Inc., Santa Clara, Cal. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Bell & Howell Co., Pasadena, Calif. 
Bell PIA Prods. Corp., Columbus, Ohio 
Bertan Assocs., Inc., Plainview, N.Y. 
Bogen Div., Paramus, N.J. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Bowmar/AIi, Inc., Acton, Mass. 
Bose Corp., Natick, Mass. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
California Instrs. Co., San Diego, Cal. 
CCA Elctrns. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Constant Voltage Co., Chicago, III. 
Continental Elctrns. Mfg., Dallas, Tex. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Delta Elctrn. Control, Costa Mesa, Cal. 
Dorsett Elctrns., Tulsa, Okla. 
Ou Kane Corp., SI. Charles, III. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Edo Western, Corp., Salt Lake City, Utah 
Eico Electronic Instrument Co., Inc., 

Brooklyn, .N.Y. 
Elctrn. Navigation Inds., Inc., Rochester, 

N.Y. 
Elctrn. Resources Div., los Angeles, Cal. 
Energy Systems, Palo Alto, Cal. 
Femco Div., Irwin, Pa. 
General Radio Co., Concord, Mass. 
Glentek, Inc., Santa Monica, Calif. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
Gotham Audio Corp., New York, N.Y. 
Halmar Elctrns., Inc., Columbus, Ohio 
Heath Co., Benton Harbor, Mich. 
Hermes ;:Ictrns., Dartmouth N.S., Can. 
Holt Instr. Labs., Oconto, Wisc. 
Honeywell, Apparatus Controls, Mpls .. 

Minn. 
Hope Elctrns., Clifton, N.J. 
Hyletronics Corp., Littleton, Mass. 
Indofex, Inc., Waterbury, Conn. ' 
Inland Motor Corp. 01 Va., Radford, Va. 
Instruments, Inc., San Diego, Calif. 
Keltron Corp., Waltham, Mass. 
Kistler Instr. Co., Redmond, Wash. 
LanSing, James B. Sound, Los Angeles, 

Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Ling Elclrns., Anaheim, Calif. 
Litton Inds., San Carlos, Calif. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
McFadden Elctrns. Co., South Gate, Calil. 
McKee-Pedersen Instrs., Danville, Calif. 
Merchant, Robert C. Co., Carmel Valley, 

Calif. . 
Micro-Tel Corp .• Baltimore, Md. 
Mini-Circuits Lab., Brooklyn, N.Y. 
MPC Prods. Corp., Chicago,' III. 
Neptune Elctrns. Co., New York, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 

. NH Research, Inc., Santa Ana, Calif. 
Olektron Corp., Dudley, Mass. 
Optical Elctrns., Tucson, Ariz. . 
Optimation, Inc., Sun Valley, Calif. 

Paraplegics Mfg., Bensenville, III. 
Perry Amplifier, Brookline, Mass. 
Phil co-Ford Corp., Washington, D.C. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Power Control Corp., Pittsburgh, Pa. 
Precision Electronics, Inc., Franklin Park, 

III. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Private Tele-Comms., Inc., Chicago, III. 
Randam Elctrns., Inc., Cincinnati, Ohio 
Randtronics, Inc., Palo Alto, Cal. 
RCA Corp., Camden, N.J. 
RCA Govl. & Comm. Sys., Mooreslown, 

N.J. 
Resalab Inc., Advanced Development 

lab., Los Angeles, Cal. 
RF Communications, Inc., Rochester, N.Y. 
RFL Inds., Comms. Div., Boonton, N.J. 
Robicon Corp., Pittsburgh, Pa 
Rohde & Schwarz SiS., Passaic, N.J. 
SBD Systems, Inc., Amityville, N.Y. 
Scientific Communica~ons, Garland, Tex. 
Singer Co., Somerville, N.J. 
Spectra Sonics, Ogden, Utah 
Technical Mal'l., Mamaroneck, N.Y. 
Tel-Instr. Elctrns. Corp., Carlstadt, N.J. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Transrex Div., Torrance, Cal. 
Unholtz-Dickie Corp., Hamden, Conn. 
University Sound, Anaheim, Cal. 
Varian Assocs., Palo Alto, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Visual Elctrns. Corp., New York, N.Y. 
Wand Elctrns., Inc., Old Bethpage, N.Y. 
Ward Leonard, MI. Vernon, N.Y. 
Webster Elec. Co., Inc., Racine, Wisc. 
Zonic Tech. Labs., CinCinnati, Ohio 

Amplifiers, Public 
Address 

Crown Inl'l., Elkhart, Ind. 
Elctrn. Assocs., W. Long Branch, N.J. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Multltech Communications, Monterey 

Pk., Cal. 
Action Systems Co., Meriden, Conn. 
Alcor, Inc., Ithaca, N.Y. 
Allied Elctrns. Corp., Chicago, III. 
Altec, Anaheim, Calif. 
American Geloso Elctrns., Inc., New York, 

N.Y. 
Amplifier Corp. America, Westbury, N.Y. 
Applied Electro Mechanics, Alexandria, 

Va. 
Audio Equip. Co., Inc., PI. Washington, 

N.Y. 
Audio Instr. Co., Union City, N.J. 
Bell PIA Prods. Corp., Columbus, Ohio 
Bogen Div., Paramus, N.J. 
Bozak, R.T. Mfg. Co., Darien, Conn. 
Browning Labs., Laconia, N.H. 
Chamberlain Mfg. Corp., Elmhurst, III. 
Clinton Instr. Co., Clinton, Conn. 
Components Specialties, Inc., Freeport, 

N.Y. 
Ou Kane Corp., SI. Charles, III. 
Eico Electronic Instrument Co., Inc., 

Brooklyn, N.Y. 
,Elctrn. Sys. Engrg., Cushing, Okla. 
Encom Prods. Co., Inc., Oxford, Pa. 
Executone, Inc., Long Island City, N.Y. 
Fanon Elctrns., Hillside, N.J. 
Femco Div., Irwin, Pa. 
Gai-Tronics Corp., Reading, Pa 
ISC/Telephonics Div, Huntington, N.Y. 
lear Siegler, Inc., Santa Monica, Calif. 
Matsushita Comm. Ind'l. Co., LId., 

Yokohama, Japan . 
Midwest Audio Corp., Chicago, III. 
Multi Media Engrg., Inc., Rockville, Md. 
Nelson-Hershfield Elctrns., Phoenix, Ariz. 
Neptune Elctrns. Co., New York, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
Optimation, Inc., Sun Valley, Calif. 
Paraplegics Mfg., Bensenville, III. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Precision ElectroniCS, Inc., Franklin Park, 

III. 
Private Tele-Comms., Inc., Chicago, III. 
RCA Corp., Camden, N.J. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
SBD Systems, Inc., Amityville, N.Y. 

eem/1971 (Vol. 2) For addresses see YELLOW SECTION 

Amplifiers, Pulse 
Schindlers, Los Angeles, Cal. 
Shure Bros." Inc., Evanston, III. 
Spectra Sonics, Ogden, Utah 
Trutone Elctrns., Inc., Van Nuys, Calif. 
Ultra Audio Prods., Beverly Hills, Calif. 
Universal Resch. Labs., Elk Grove Village, 

III 
University Sound, Anaheim, Cal. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Webster Elec. Co., Inc., RaCine, Wisc. 

Amplifiers; Pulse 
American Astrlonics, Hollywood, Cal 

p335 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Applied Microwave lab., Andover, 

Mass. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 
Arvin Magnetics, Eden Prairie, Minn. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C-COR Elclrns., Slate College, Pa, 

p 1280 
Chronetics, Inc., Mt. Vernon, N.Y. 
CML-Macarr, Inc., Edison, N.J. 
General Elec. Co., Schenectady, N.Y. 
Hewlett-Packard, Palo Alto, Cal. 
Infodex, Inc., Waterbury, Conn. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 
Inlronlcs, Inc., Newton, Mass. 
Melcor Elclrns. eorp., FarmIngdale, N.Y. 
Microwave Cavity Labs., La Grange, III. 

p 611 
RHG Elclrns. lab., Farmingdale, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
SRC Div., Newport Bch., Cal ... p 560,561 
Teledyne Philbrick, Dedham, Mass. 
Vega Precision Labs., Vienna, Va. 
Advanced KinetiCS, Costa Mesa, Calif. 
Aertech Inds., Sunnyvale, Calif. 
Allis, Louis Co., Milwaukee, Wisc. 
AMBAC Inds., Garden City, .N.Y. 
AMF Electical Prods., Alexandria, Va. 
Amplifier Research Corp., Fairview Village, 

Pa. 
Analog Devices, Inc., Norwood, Mass. 
Applied Electro MechaniCS, Alexandria, 

Va. 
Avantek, Inc., Santa Clara, Cal. 
Avco Corp .• Cincinnati, Ohio 
Bell & Howell Co., Pasadena, Calif. 
Bertan Assocs., Inc., Plainview, N.Y. 
Biocom, Inc., Culver City, Cal. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cohu Elctrns., Inc., San Diego, Calif. 
Computer Test Corp., Cherry Hill, N.J. 
ConSOlidated Resistance SiS., Yonkers, 

N.Y. 
Con~nental Elctrns. Mfg., Dallas, Tex. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Dittmore-Freimoth Corp., Milwaukee, Wisc. 
Elctrn. Resources Div., Los Angeles, Cal. 
Energy Systems, Palo Alto, Cal. 
General Instr. Corp., Hicksville, N.Y. 
General Radio Co., Concord, Mass. 
Harshaw Chem. Co., Cleveland, Ohio 
Heidelex Corp., Chelmsford, Mass. 
Hope Elctms., Clifton, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Indofex, Inc., Waterbury, Conn. 
Integrated Controls, San Diego, Cal. 
Int'l. Microwave, Cos Cob, Conn. 
Isomet Corp., Oakland, N.J. 
Johnston Labs., Inc., Cockeysville, Md. 
Keithley Instrs., Inc., Cleveland, Ohio 
lasermetrics, Inc., Rochelle Park, N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lecroy Resch. Sys. Corp .. West Nyack, 

N.Y. ' 
Litton Inds., San Carlos, Calif. 
Locus, Inc, State College, Pa. 
Loral Elctrn. Sys., Bronx, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Milletron, Inc., Pittsburgh, Pa. 
Motorola Semiconductor Prods., Phoenix, 

. Ariz. 
Nanosecond Systems, Inc., Fairfield, 

Conn. 
Neptune Elctrns. Co., New York, N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Optical Elctrns., Tucson, Ariz. 

997 



Amplifiers, Pulse (cant'd) 
Optimation, Inc., Sun Valley, Calif. 
Perry Amplifier, Brookline, Mass. 
Philco-Ford Corp., Washington, D.C. 
Randam Elctms., Inc., Cincinnati, Ohio 
Resalab Inc., Advanced Development 

Lab., Los Angeles, Cal. 
RIL Elctrns., Inc., Southampton, Pa. 
Rodale Elctrns., Inc., Garden CiIy, N.Y. 
SensOr Corp., Greenwich, Conn. 
Signetics Corp., Sunnyvale, Calif. 
SSR Instrs. Co., Santa Monica, Cal. 
Systems Resch. Labs., Dayton, Ohio 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Velonex, Santa Clara, Calif. 
Wand Elctrns., Inc., Old Bethpage, N.Y. 

Amplifiers, Pulse-Limiting 
American Astrionlcs, Hollywood, Cal 
American Elctrn. Labs., Inc., Lansdale, 

pa. 
Bowmar Instr. Corp., Ft. Wayne, Ind;· 
Cober Elctrns., Inc., Stamford, Conn. 
RHG·Elctms. Lab., Fl!rmingdale, N.Y. 
Aertech Inds" Sunnyvale, Galif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Clifton Div., Clifton Hgts., Pa. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Hughes Aircraft Co,'Culver City, Cal. 
Loral Elctrn. Sys., Bronx, N.Y: 
Microwave Assocs., Inc., Burlington, Mass. 
Neptune Elctrns. Co" New York, N.Y. 
Optical Elctrns., Tucson, Ariz. 
Philco-Ford Corp., Washington, D.C. 
Randam Elctrns., Inc., Cincinnati, Ohio 

Amplifiers, Radar-See 
Amplifiers, Microwave-Vol 1 

Amplifiers, Recording-See 
Amplifiers, A~F (Excluding 
Hi-Fi) 

Amplifiers Resolver-See 
Amplifiers, Servo 

Amplifiers,. R-F 
American Elctm, Labs., Inc., Lansdale, 

Pa. . 
Applied Microwave Lab., Andover, 

Mass. 
Applied Research Inc., Port 

Washington, N.y ........................... p1554 
Arvee Engrg. Co., Torrance, Calif. 

. p 1278 
Astroaystems, Lake Success, N.Y. 
Autronlcs Corp., Pasadena, Calif. 
C-COR Elctrns., State College, Pa. 

. p 1280 
Dalco Inds., Inc., Compton, Cal. ' 
DOC, Hicksville, N.Y. 
E & M Labs., Westlake Village, Cal. 

p 1557 
Electro/Data, Inc., Garland, Tex. p 1558 
Frequency Engrg. Labs.; Farmingdale, 

N.J. 
General Elec. Co., Schenectady, N.Y. 
Hewlett-Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Instrs. For Ind., Inc., Farmingdale, N:Y. 

p 1285 
Johnson E. F. Co., Waseca, Minn. 
Kay Elemetrics, Pine Brook, N.J... p 507 
Krohn-Hlte, Cambridge, Mass. 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
Matrix Corp., Beech Grove, Ind. 
Microdot Inc., City of Industry, Cal. 
Microwave Cavity Labs., La Grange, III. 

p 611 
Millen, James Mfg., Malden, Mass. 
Multltech Power Sys., Costa Mesa, Cal. 
RF Communications, Rochaster, N.Y. 

p 553 
RHG Elctrns. Lab., Farmingdale, N.Y. 

. P 1562 
Sierra Sys., Mountain View, Cal, 
Solid State Elclrns., Sepulveda, Cal. 
Teledyne Philbrick, Dedham, Mass. 

pl294 
Watkins Johnson Co., Palo Alto, Cal. 

p 1295 
} Adams-Russell Co., Waltham, Mass. 
Advanced Kinetics, Costa Mesa, Calif. 
Aerocom, Miami, Fla. 
Aerolite Electronics Corp., Union City, N.J. 
Aeronautical Comm. Equip. Inc., Miami, 

Fla. 

Aerospace Resch. Inc., Boston, Mass. 
AerteCh Inds., Sunnyvale, Calif. 
AMBAC Inds.,"Garden City, N.Y. 
AMF Electical Prods., Alexandria, Va. 
Amplifier Research Corp., Fairview Village, 

Pa. 
Anzac Elctrns., Waltham, Mass. 
Arenberg Ultrasonic Lab., Inc., Jamaica 

Plain, Mass. . 
Arvin Sys., Inc., Dayton, Ohio 
AUL Instrs., Inc., Flushng, N.Y. 
Ava Elctrns:, Upper Darby, Pa: 
Avantek, Inc., Santa Clara,' Cal. 
Avco Corp., Cincinnati, Ohio 
Barker & Williamson, Bristol, Pa. 
Benco Television Assoc., Rexdale, Onl., 

Can. 
Bertan Assocs., Inc., Plainview, N.Y. 
BF Elctms., Solana Beach, Calif .. 
B.H. Inds., Los Angeles, Cal. . 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
CCA Elctms. Corp., Gloucester, N.J. 
Collins Radio Co., Dallas, Tex. 
Comdel, Inc., Beverly, Mass.' 
Conductron Corp., SI. 'Charles, Mo. 
Continental Elctrns. Mfg., Dallas, Tex. 
Defense Elctrns., Inc., Rockville, Md. 
Dittmore-Freimuth Corp.,' Milwaukee, Wise. 
Dorsett Elctrns.,'TuISa, Okla. 
Eimac, San Carlos,Calif. 
Elcom Sys., Deer Pk., NeY. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Elctrn. Navigation Inds., Inc., Rochester, 

N.Y. 
Elctrn. Resources Div., Los Angeles, Cal. 
Electronics Missiles & Comms., White 

Haven, Pa. 
EMF Systems, Inc., State College, Pa. 
Energy Systems, Palo Alto, Cal. 
Entron, Inc., Silver Spring, Md. 
Essex Int'!., Inc., Decatur, III. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Farinon Electric, San Carlos, Calif. 
Finney Co., Bedford, Ohio 
Gavin Instrs., Somerville, N.J. 
General Instr: of Can., Waterloo, Onl., 

Can. 
General Instr. Corp., Hicksville; N.Y. 
Halstrom Tech. Prods., Inc., San Diego; 

Calif. 
Hammarlund Mfg. Co., Red Bank, N.J. 
Heath Co., Benton Harbor, Mich. 
Hope Elctms., Clifton, N.J. 
HRB-Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronics Corp., Littleton, Mass. 
Int'!. Microwave, Cos Cob, Conli. 
Itek Corp., Lexington, Mass. 
ITT Mackay Marine, Clark, N.J. 
Jerrold Elctms. Corp., Philadelphia, pil. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
Keithley Instrs., Inc., Cleveland, ·Ohio 
Koch Inds.,Anaheim, Cal. 
La Pointe Inds., Inc., Rockville, Conn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Linear Sys., Inc., Watsonville, Calif. 
Litton Inds., San Carlos, Calif. 
Locus, Inc, State College, Pa. 
Loral Elctrn. Sys., Bronx, N.Y. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microdot Inc., S. Pasadena, Calif. 
Micromega, Los Angeles, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua, N.H. 
MITEQ, Inc., Hauppauge, N.Y. 
Morey Corp, Downers Grove, III. 
Narda Microwave Corp., Plainview, N.Y. 
Neptune Elctrns. Co., New York, N.Y. 
Oklahoma Aerotronics, Hartshorne, Okla. 
Olektron Corp., Dudley, Mass. 
Optimation, Inc., Sun Valley, Calif. 
Perry Amplifier, Broo~line, Mass. 
Philco-Ford Corp., Washington, D.C. 
Pickard & Burns Inc., Lindenhurst, N.Y. 
Radiation Devices Co., Baltimore, Md. 
Radio Resch. Co., Rockaway, N.J. 
Randam Elctms., Inc., Cincinnati, Ohio 
Rantec Div., Calabasas, Calif. 
RF Communications, Inc., Rochester, N.Y. 
RHA-Audio Communications, W. New 

York, N.J. 
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Robicon Corp.; Pittsburgh, Pa 
Rodelco, Deer Park, N.Y. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Rust Corp., Everett, Mass. 
Sage Labs. Inc., Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Scientific Communications, Garland, Tex. 
Servo Corp. America, Hicksville, N.Y. 
Signetics Corp., Sunnyvale, Calif; 

. Sinclair Radio Labs., Maple, Onl., Can. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spencer,Kennedy Labs., Inc., Winchester, 

Mass. 
Sperry Marine Sys., CharlotteSVille, Va. 
Standard Elctms. Corp., Freehold, N.J. 
Standard Winding Co" Newsburgh, N.Y. 

·Systems Resch. Labs., Dayton, Ohio 
Technical Mat'!., Mamaroneck, N.Y. 
Teledyne Micronetics, San Diego, Calff. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Wand Elctrns., Inc., Old Bethpage, N.Y. 

.Westinghouse Elec., Elmira, N.Y. 
Wilkinson Elctrns., Woodlyn, Pa. 
Wiltron Co., Palo Alto, Calif. 
Winegard Co., Burlington, Iowa 
Zeta Labs., Inc., Mountain View, Calif. 

Amplifiers, Sample & Hold 
A. D. Data Sys., Inc., Rochester, N.Y. 
American Astrlonics, Hollywood, .Cal 
Astrosystems, Lake Success, N.Y. 
Austron, Inc., Austin, Tex •.. 
california Elctrn. Mfg. Co., Alamo, calif. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Clarke - Hess, New York, N,Y. 
Computer Prods., Ft. Lauderdale, Fla. 
DOC, Hicksville, N.Y ....... _ ... _ ......... p 1282 
E-H Resch. Labs., Inc., Oakland, Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
Hybrid Sys. Corp., Burlington, Mass •. 

. p 352 
Inter-Computer Elctrns., Lansdale, Pa. 

. p 355 
Intronics, Inc., Newton, Mass. .... p 1288 
Melcor Elctrns; Corp., Farmingdale, N.Y. 
Precision Monollthlcs, Santa Clara, Cal. 
Preston ScientifiC, Anaheim, Cal. p 373 
Raytheon Computer, Santa Ana, Cal. 

p 374,375 
. RO Assocs., ·Menlo Pk" Cal. 
Teledyne Philbrick, Dedham, Mass. 

p 1294 
Tempo/UTI Dlv., Chatsworth, Cal. 
Adage, Inc., Boston, Mass. 
Analog Devices, Inc., NorwOOd, Mass: 
Analogic, Wakefield, Mass. . 
Bio-Medical Elctrns., Inc., Rockville, Md. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Computer Conversions Corp., East 

Northport, N.Y. 
Data Technology Corp., Palo Alto, Cal. 
Dynamic Sys. Elctrns. Corp., Tempe, Ariz. 
Fairchild Semiconductor, Mountain View, 

Calif. 
General Microwave ·Corp., Farmingdale, 

N.Y. 
Geo Space, Houston, Tex. 
GPS Instr. Co., Framingham, Mass. 
Gralex Inds., Inc., Farmingdale, N.Y. 
Gulton Inds., Albuquerque, N.M. 
Integrated Controls, San Diego, Cal. 
ISC/Telephonics Div, Huntington, N.Y. 
Microwave/Sys., Inc" E. Syracuse, N.Y. 
Moore Inds., Van Nuys, Cal. 
Newport Labs., Inc., Santa Ana, Cal. 
Optical Elctrns., Tucson, Ariz. 
REDCOR Corp., Woodland Hills, Cal. 
Systems Instrs. Resch., Inc., Atlanta, Ga. 
Xerox Data Sys., EI Segundo, Cal 
Zeltex, Inc., Concord, Calif. 

Crown Int'I., Elkhart, Ind. 
DOC, Hicksville, N.y ........................ p 1282 
Elctrn. Assocs., W. Long Branch, N.J. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 

. P 1872 
International Rectifier, EI Seguncfo, Cal. 
Kepco, In.c., flushing, N.Y. 
Magnedyne Inc., Carlsbad, Calif. 
Melcor E1ctrns. Corp., Farmingdale, N.Y. 
Opamp Labs., Los Angeles, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Trio Labs, Inc., Plainview, N.Y, 
Achrodyne Corp., Yorktown, Va. 
Advance Instr. Corp., Belmar, N. J. 
Allegri-Tech, Inc., Nutley, N.J. 
AMBAC Inds., Garden CiIy, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
Analog Devices, Inc., NorwOOd, Mass. 
Applied Control Co., Fairfield, N.J. 
Automatic Control Elctrns. Co., San 

AntoniO, Tex. 
Avco Corp., Cincinnati, Ohio 
Bell & Howell .Co., Pasadena, Calif. 
Bell & Howell Co., Monrovia, Calif. 
Bendix, S. Montrose, Pa. 
Bergen Labs., Inc., Paterson, N.J. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
B.H. Inds., Los Angeles, Cal. 
Bose Corp., Natick, Mass. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
California: Instrs. Co., San Diego, Cal. 
Celtic Inds., Inc., Van Nuys, Cal. 
CGS/Lawrence, Southampton, Pa. 
Clifton Div., Clifton Hgts., Pa. 
Coast Elctrns., Manhattan Beach, Cal. 
Collins Radio Co., Dallas, Tex. 
ComGeneral Corp., Dayton, Ohio 
Computer Dynamics, Torrington, Conn. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Controlotron Corp., Farmingdale, N.Y. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
EDC (Electro Dev.), Lynnwood, Wash. 
Edison, T.A., Inslr. Div., Ft. Lauderdale, 

Fla. 
Electro-Craft Corp, Hopkins, Minn 
Esterline Angus Div., Indianapolis, Ind. 
Fairchild Semiconductor, Mountain View, 

Calff. 
Farrand Controls, Inc., Valhalla, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Gap Instr. Corp., Hauppauge, N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. 
Glar-Ban Corp., Buffalo, N.Y. 
Glentek, Inc., Santa Monica, Cam. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
Guide Inds., Inc., Sun Valley, Calif. 
Henschel .Corp., Amesbury, Mass. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Innovatek Enterprise, Millerton, N.Y. 
Instru-Lec Corp., Mt. Vernon, N.Y. 
Intech, Sarita Clara, Cal. 
Integrated Controls, San Diego, Cal. 
Jordan Controls, Milwaukee, Wisc; 
Kelk, George Ltd., Don Mills, Onl., Canada 
Keltron Corp., Waltham, Mass. 
Kistler Instr. Co., Redmond, Wash. 
Kollsman Instr. Corp., Syosset, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Loral Elctrn. Sys., Bronx, N.Y. 
LundyElctrns. & Sys., Inc., Glen Head, 

N.Y. . 
Magnetico, Inc., E. Northport, N.Y. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
McFadden Elctrns. Co., South Gate, Calif. 
McKee-Pedersen Instrs., Danville, Calif. 
Medistor Instr. Co., Seattle, Wash. 
Midland Standard Inc., Elgin, III. 

Amplifiers, Servo MPC Prods. Corp., Chicago, III. 
Airpax Elctr'ns., Inc., Cambridge, Md. Muirhead, Inc., Mountainside, N.J. 
Alrpax Elctrns., Ft. Lauderdale, Fla. Optical Elctms., Tucson, Ariz. 
Behlman Dlv., San Diego, Cal Orbit Inslr. Corp., Syosset, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, lrid. Power Control Corp., Pittsburgh, Pa. 
Bulova Watch Co., Servo Prods. Prototype Transformer Corp., E. Orange, 

Elctrns. Div., WoodSide, N.Y. N.J. 
P 1865-1867 Ramsay Engrg. Co., Anaheim, Calif. 

california Elctrn. Mfg. Co., Alamo, Calif. Randtronics, Inc., Palo Alto, Cal. 
Computer Instrs., Hempstead, N.Y. Rawco Instrs., Inc.,.FI. Worth, Tex. 
Control Technology Co" LI.C., N.Y. Robertson Instr., Azusa, Cal. 

p 1868 . Robicon Corp., Pittsburgh, Pa 
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Sanders Assocs., Inc., Manchester, N.H. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Servo Dev. Corp., Hicksville, N.Y. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Sperry Marine Sys., Charlottesville, Va. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Unholtz-Dickie Corp., Hamden, Conn. 
Westamp, Inc., Santa Monica, Cal. 
Weston-Transicoil, Worcester, Pa. 
Westronics, Inc., FI. Worth, Tex. 
Zonic Tech. Labs., Cincinnati, Ohio 

Amplifiers, Single-Sideband~ 
See Vol 1 

Amplifiers, Standing Wave­
See Vol 1 

Amplifiers, Strain Gauge 

Alrpax Etctrns., Inc., Cambridge, Md. 
Bulova Watch Co., Servo Prods. 
~ctrns. Dlv., Woodside, N.Y. 

CalHornla Elctrn. Mfg. Co., Alamo, Calif. 
Control Technology Co., L.I.C., N.Y. 

P 1868 
Data·Control Systems, Danbury, Conn. 
DOC, Hicksville, N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal. 
Ectron Corp., San Diego, Cal. 
Elctrn. Assocs., W. Long Branch, N.J. 
GOUld, Inc., Cleveland, Ohio 
Hewlett-Packard, Palo Alto,. Cal. 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'l_ Control Co., Farmingdale, N.Y. 
Intronlcs, Inc •• Newton, Mass. 
Ithaca, Inc., Ithaca, N.Y. 
Kepco, Inc., Rushing, N.Y. 
Matrix Corp., Beech Grove, Ind. 
Natel Engrg. Co., Canoga Pk., Cal. 
Neff Instr. Corp., Duarte, Calif. 
PPM, Inc., Bedford, Ohio 

(j 

Precision Monolithics, Santa Clara, Cal. 
Solid State Elctrns., Sepulveda, Cal. _ 
SRC Dlv., Newport Bch., Cal. _.p 560,!Ml 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 
Acromag. Inc., Wixom. Mich. 
Analog Devices. Inc .• Norwood, Mass. 
Applied Control Co .• Fairfield. N.J. 
B & K Instrs., Inc .• Cleveland. Ohio 
Bay Labs .• Inc .• Cleveland. Ohio 
Bell & Howell Co .• Pasadena. Calif. 
Bell & Howell Co .• Monrovia. Calif. 
Belleville Elctrns. Co .• Belleville. Mich. 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
Celtic Inds .• Inc .• Van Nuys. Cal. 
CGS/Lawrence. Southampton. Pa. 
Computer Dynamics. Torrington, Conn. 
Datum. Inc., Anaheim. Calif. 
Doric Sci. Corp .• San Diego, Calif. 
EDC (Electro Dev.). Lynnwood. Wash. 
Elctrns .• Ltd .• Marion, Iowa 
Endevco. Pasadena, Calif. 

,; 

Fairchild Semiconductor. Mountain View, 
Calif. 

Fairlane Electronics. Inc .• Long Valley. N:J. 
Genisco Tech. Corp .• Instr. Div .• Compton, 

Cal. 
Glar-Ban Corp .• Buffalo. N.Y. 
Hallmark Standards. Inc .• MI. Vernon. N.Y. 
Houston Scientific Inds .• Inc .• Houston, Tex 
Incor Instr., Plainview, NY 
Innovatek Enterprise, N\illerton, N.Y. 
Intech. Santa Clara. Cal. 
Integrated Controls. San Diego. Cal. 
K West. Westminster. Calif. 
Keithley Instrs .• Inc .• Cleveland, Ohio 
Kelk. George Ltd .• Don Mills. Onl.. Canada 
Lebow Assocs .• Inc .• Troy, Mich. 
Marathon Instrs. Div .• Pica Rivera, Calif. 
MB Elctms/Textron Co .• New Haven. 

Conn. 
Megadyne Inds., Inc .• Rochester. N.Y. 
Mennen-Greatbatch Elctrns .• Inc .• 

Clarence. N.Y. , 
Minnetech Labs .• Inc .• Minneapolis. Minn. 
Moore Inds .• Van Nuys, Cal. 
Newport Labs., Inc .• Santa Ana. Cal. 
Photron Instr. Co .• Cleveland. Ohio 
Polyphase Inslr. Co .• Bridgeport. Pa. 
Rawco Instrs., Inc .• Ft. Worth, Tex. 
Rosemount Engrg. Co .• Minneapolis; Minn. 

San-ei Instrument Co .• Ltd .• Shinjuku-ku. 
Tokyo 160. Japan 

Sensolec. Inc., ,Columbus. Ohio 
Standard Controls, Seattle. Wash. 
Statham Inslrs., Inc., Oxnard. Cal. 
Systems Inslrs. Resch., Inc., Atlanta. Ga. 
Taylor Instr. Process Control Div., 

Rochesler. N.Y. 
Transducers. Inc., Santa Fe Springs. Calif. 
Tylan Corp .• Torrance, Calif. 
Vishay Instrs., Malvern, Pa. 
West Coast Resch. Corp .• Los Angeles. 

Calif. 

Amplifiers, Sweep 
Beta Instr., Newton Upper Falls, Mass. 

p 337 
C-COR Elctrns., Slate College, Pa. 
Ind'i. Control Co., Farmingdale, N.Y. 
Instrs. For Ind., Inc., Farmingdale, N.Y. 

p 1285 
Kay Elemetrlcs, Pine Brook, N.J. 
Millen, James Mfg., Malden, Mass. 
RF Communications, Rochester, N.Y. 

p 553 
Sierra Sys., Mountain View, Cal_ 
Syntronlc Instrs., Inc., Addison, III. 
Teledyne Philbrick, Dedham, Mass. 
ATV Research, Dakota City. Neb. 
Avco Corp .• Cincinnati, Ohio 
Hughes Aircraft Co .• Torrance. Cal. 
Indofex, Inc .• Waterbury, Conn. 
Neptune Elctrns. Co .• New York, N.Y. 
Randam Elctrns .• Inc., Cincinnati. Ohio 

Amplifiers, Synchro 
Aslrosyslems, Lake Success, N.Y. 
Behlman Dlv., San Diego, Cal 
Bowmar Inslr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.y ..... P 1865 
Control Technology Co" L.I.C., N.Y. 

P 1868 
DOC, Hicksville, N.Y ....................... p 1282 
Ind'i. Conlrol Co., Farmingdale, N.Y. 

P 1872 
MagnetiC Technology, Canoga Pk., Cal. 

p 387 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Transmagnelics Inc., Farmingdale, N.Y. 

P 1875 
Vernitron, Torrance, Cal ......... _ ....... p 387 
Vernitron Corp., Deer Pk., N.Y ..... P 387 
Clifton Div .• Clifton Hgts., Pa. 
Dynalex, Inc., Burbank, Cal. 
Farrand Controls, Inc .• Valhalla. N.Y. 
Glenlek, Inc., Santa Monica. Calif. 
Integrated Controls, San Diego, Cal. 
Lear Siegler, Inc., Santa Monica. Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Scientific-Atlanta. Inc., Atlanta, Ga. 
Servo Dev. Corp .• Hicksville. N.Y. 
Singer-General Precision. Inc .• Little Falls, 

N.J. 
Sperry Marine Sys., Charlottesville. Va. 
Ten Bosch, M., Inc .• Pleasantville, N.Y. 
Weston-Transicoil, Worcester, Pa. 

Amplifiers, Telemetering-
See Vol 1 

Amplifiers, Thermocouple 
Airpax Elctrns., Inc., Cambridge, Md. 
California Elctrn. Mfg. Co., Alamo, Calif. 
DOC, HickSville, N.Y. , 
Dynamics Instr. Co., Monterey Pk., Cal. 
Ectron Corp., San Diego, Cal. 
Gould, Inc., Cleveland, Ohio 
Hewlett·Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Intronlcs, Inc., Newton, Mass. 
Matrix Corp., Beech Grove, Ind. 
Neff Instr. Corp., Duarte, Calif. 
PPM, Inc., Bedford, Ohio 
Precision Monolithics, Sanla Clara, Cal. 
RO Assocs., Menlo Pk., Cal. 
Solid State Elctrns., Sepulveda, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Acromag, Inc .• Wixom, Mich. 
Analog Devices, Inc., Norwood. Mass. 
Analogic, Wakefield, Mass. 
B & W Elctm. Resch. Labs .• Dallas, Tex. 
Bailey Instrs .• Inc .• Saddle Brook. N.J. 
Bio-Medical Elctrns .• Inc., Rockville. Md. 
Brower Laboratories, Inc .• Waltham. Mass. 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
Coast Elctrns .• Manhattan Beach. Cal. 

Amplifiers, Vibration Pickup 
Computer Dynamics. Torrington. Conn. 
Consolidated Ohmic Devices. Carle PI.. 

N.Y. 
Dana Labs., Inc .• Irvine. Calif. 
Datum. Inc., Anaheim. Calif. 
Doric Sci. Corp., San Diego. Calif. 
EDC (Electro Dev.). Lynnwood, Wash. 
Elctrns .• Ltd .• Marion. Iowa 
Fairchild Semiconductor, Mountain View. 

Calif, 
Fairlane Electronics, Inc .• Long Valley, N.J. 
Fischer & Porter Co .• Warminster, Pa. 
General Microwave Corp., Farmingdale. 

N.Y. 
Glentek. Inc .• Santa Monica, Calif. 
Incor Instr .• Plainview. N.Y. 
Integrated Controls. san Diego. Cal. 
K West. Westminster, Calif. 
Keithley Instrs., Il1c .• Cleveland. Ohio 
Mennen-Greatbatch Elctrns .• Inc .• 

Clarence. N.Y. 
Moore Inds., Van Nuys, Cal. 
Motorola Instr. & ContrOl. Phoenix. Ariz. 
Newport Labs .• Inc .• Santa Ana. Cal. 
Omega Engrg .• Inc .• Stamford, Conn. 
Rawco Instrs .• Inc .• Ft. Worth. Tex. 
Rosemount Engrg. Co .• Minneapolis, Minn. 
Sunshine Sci. Instrs .• Inc., Philadelphia. Pa. 
Systems Instrs. Resch., Inc .• Atlanta. Ga. 
Taylor Instr. Process Control. Div .• 

Rochester, N.Y. 
Tylan Corp .• Torrance. Calif. 
Zeltex. Inc., Concord, Calif. 

Amplifiers, Thyratron 
Caber Elclrns., Inc., Stamford, Conn. 

p 601 
General Elec. Co., Schenectady, N.Y. 
Bertan Assocs., Inc .• Plainview, N.Y. 
Coil Co. of Amer., Northvale, N.J. 
De-Tec-Tronic Corp., Chicago, III. 
Varian Assocs., Palo Alto. Cal. 
Westinghouse Elec .• Elmira, N.Y. 

Amplifiers, Transducer 
Almond Inslrs. Co., Covina, Cal •••• p 329 
Arvee Engrg. Co., Torrance, Calif. 

p 1278 
Aslrosystems, Lake Success, N.Y. 
California Elclrn. Mfg. Co., Alamo, Calif. 

p 1315 
CML·Macarr, Inc;, Edison, N.J. 
Control Technology Co., L.I.C., N.Y. 
Crown Inl'l., Elkhart, Ind. 
Dala-Conlrol Syslems, Danbury, Conn. 
DOC, Hicksville, N.Y ....................... p 1282 
Dynamics Inslr. Co., Monterey Pk., Cal. 

p 432 
Dylronics Co., Columbus, Ohio 
Eclron Corp., San Diego, Cal ....... p 1283 
Gould, Inc., Cleveland .. Ohio 
Hewlett·Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass. 
Intronics, Inc., Newton, Mass ..... p 1288 
Ithaca, Inc., Ithaca, N.Y ......... p 1286,1287 
Malrix Corp., Beech Grove, Ind. 
Natel Engrg. Co., Canoga Pk., Cal. 

p 366,367 
Neff Instr. Corp., Duarte, Calif ..... p 1291 
PPM, ,Inc., Bedford, Ohio ................ p 535 
Precision Monolithics; Santa Clara, Cal. 
Schaevitz Engrg., Pennsauken, N.J. 

p 1991 
Solid Stale Elctrns.; Sepulveda, Cal. 
SRC Div., Newport Bch., Cal ....... p 1993 
Tecnetlcs, Inc., Boulder, Colo. 
Teklronlx, Inc., 'Beaverton, Ore. 
Teledyne Philbrick, Dedham, Mass. 

p 1294 
United Detector Tech., Sanla Monica" 

Cal ............................... _ .......... _ ........ p 1639 
Active Control Instrumentation. E. 

Northport. NY 
Advanced Kinetics. Costa Mesa, Calif. 
AMF Eleclical Prods., Alexandria, Va. 
Analog DeVices', ,Inc .• Norwood. Mass. 
Automalic Control Elctrns. Co., San 

Antonio. Tex. 
Bailey Instrs., Inc .• Saddle Brook, N.J. 
Bell & Howell Co .• Pasadena. Calif. 
Belleville Elctrns. Co., Belleville, Mich. 
Bia-Medical Elctrns., Inc., RockVille, Md. 
Burr-Brown Resch. Corp., Tucson. Ariz. 
Celtic Inds., Inc .• Van Nuys, Cal. 
CGS/Datametrics, Watertown. Mass. 
CGS/Lawrence. Southampton, Pa. 
Coil Co. of Amer .• Northvale, N.J. 

Columbia Resch. Labs., Woodlyn, Pa. 
Datum. Inc., Anaheim. Calif. 
Davidson Elctrn. Dev. Co .• Erie,Pa. 
Delta Elctrn. Control. Costa Mesa, Cal. 
Dixson, Inc., Grand Junction, Colo. 
Doric Sci. Corp., San Diego, Calif. 
Dyna MagnetiC Devices. Inc., Hicksville. 

N.Y., 
Electronic Design Labs., Inc., Phila., Pa. 
Electronic Modules. Inc., Pasadena. Cal. 
Elctrn. Navigation Inds., Inc .• Rochester, 

N.Y. 
Elctrns., Ltd., Marion. Iowa 
Endevco. Pasadena. Calif. 
Fairchild Semiconductor, Mounlain View. 

Calif. 
General Radio Co .• Concord. Mass. 
Genisco Tech. Corp., Instr. Div., Compton, 

Cal. 
Geo Space, Houston, Tex. 
GPS Instr. Co., Framingham. Mass. 
Incor Inslr .• Plainvillw. N.Y. 
Integrated Controls. San Diego. Cal. 
K West, Westminster. Calif. 
Keithley Instrs., Inc., Cleveland, Ohio 
Kelk, George Ltd., Don Mills, Ont, Canada 
Kenney Engrg. Corp .• Monrovia, Cal. 
Kistler Instr. Co., Redmond, Wash. 
Lansdale Microelectronics Div., Metuchen. 

N.J. 
Magnetics, Sandy Lake. Pa: 
MB Elctrns/Textron Co .• New Haven, 

Conn. 
Micro-Strain, Inc., Spring City, Pa. 
Midland Standard I,nc., Elgin, III. 
Minnetech Labs .• Inc .• Minneapolis, Minn. 
Moore Inds., Van Nuys, Cal. 
Newport Labs .• Inc .• Santa Ana., Cal. 
NUS Corp., Paramus. N.J. 
Omega Engrg .• Inc .• Stamford. Conn. 
PCB Piezotronics. Inc., Depew,N.Y. 
PECO. Milpitas, Cal. 
Perry Amplifier, Brookline,' Mass. 
Power Instrs .• Skokie. III. 
Singer-General PreciSion. Inc .• Little Falls, 

N.J. 
Statham Instrs .• Inc .• Oxnard, Cal. 
Stow Labs., Inc .• Hudson. Mass. 
Systems Instrs. Resch .• Inc .• Atlanta. ,Ga. 
Telmar. Inc., Columbus. Ohio,' 
Transducer Systems, Inc., Willow Grove, 

Pa .. 
Transducers, Inc., Santa Fe Springs, Calif., 
Tyco Instr. Div., Waltham, Mass. 
Tylan Corp .• Torrance, Calif. 
Unholtz-Dickie Corp., Hamden. Conn. 
Validyne Engrg. Corp .• Northridge. Cal., 
Wood, C.N. Mfg. Co .• Newtown. Pa. 
Zeltex, Inc., Concord. Calif. 

Amplifiers, Traveling-Wave 
Tube-See Vol 1 

Amplifiers, Tunnel Diode 
General Elec. Co., ScheneCtady, N.Y. ' 
General Eleetc. Semiconductor, ' 

Syracuse .. N.Y. 
RCA Elclrns. Camps., Harrison, N.J. 
Aertech Inds., Sunnyvale, Calif. . 
Hughes Aircraft Co, Malibu. ,Cal. 
Int'!. Microwave, Cos Cob, Conn. 
Itek Corp .. Lexington. Mass. 
Loral Elctrn. Sys., Bronx, N.Y:,', . 
Microwave Assocs., Inc., Burlinglon. M,ass. 
MITEO, Inc .• Hauppauge. N.Y. 
Philco-Ford Corp., Washington. D.C. 
Teledyne Micronetics. San Diego. Calif. 
Varian Assocs., Palo .l\lto.,Cal. . ' 

Amplifiers, Ultrasonic­
See Vol 1 

Amplifiers, Vibration 
Pickup . ' 

, Beckman Inslrs., Cedar Grove, N.J. 
Data-Control Systems, Danbury, Conn. 
Dytronics Co., Columbus, Ohio 
Honeywell, Denver, Colo. 
Infronics, Inc., Newton, Mass. 
Ithaca, Inc., Ithaca, N.Y. 
Metrix Instr_ Co., Houston, Tex. •• _ p' 518 
Natel Engrg. Co., Canoga Pk., Cal. 
Neff Instr. Corp., Duarte, Calif. 
Teledyne Philbrick, Dedham, Mass. , 
AGAC-Derritron. Inc., Alexandria, Va. 
AMF Electical Prods., Alexandria. Va. 
B & K Instrs., Inc.; Cleveland. Ohio 
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.Amplifiers, Vibration Pickup 
Bell & Howell Co .• Pasadena. Calif. 
Bell & Howell Cd .• Monrovia; Calif. 
Columbia Resch. Labs,. Woodlyn. Pa. 
Dyna Magnetic Devices. Inc .• Hicksville. 

N.Y. 
EDC (Eleciro Dev.) •. Lynnwood. Wash .. 
Endsvco. Pasadena. Calif. 
Fairchild Semiconductor. Mountain View. 

Calif. 
General Radio Co .• Concord. Mass. 
Geo Space; Houston. Tex. 
Gultonlnds .• Hawthome. Calif. 
Incor Instr .• Plainview. N.Y. 
Indikon Co .• Watertown. Mass. 
K West. Westminster. Calif. 
MB Elctms/Textron Co .• New Haven. 

Conn. 
PCB Piezotronics. Inc .• Depew. N.Y: 
Statham Instrs .• Inc .• Oxnard. Cal. 
Sundstrand Data Control. Redmond. 

Wash: 
Transducer Systems. Inc .• Willow Grove. 

Pa. . . 

UnhollZ-Dickie Corp .• Hamden. Conn. 

Amplifiers, Video 
Ame~can Astrlonlcs, Hollywood, Cal 

. p 335 
American Elctrn. Labs., Inc., Lansdale, 

Pa •••• ~ ............................................... p 1552· 
Arvee Engrg. Co., Torrance, Calif. 

p 1278 
. Beta Instr ~ Newton Upper Falls, Mass. 

p 337 
C-COR Elctrns., State College, Pa. 

. p 1280,1281 
CELCO, Mahwah, N.J, 
ODC, Hicksville, N.y ....................... p 1282 
Hewlett-Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Infodexi Inc., Waterbury, Conn. 
Instra. For Ind., Inc., Farmingdale, N.Y. 
Intronlcs, Inc., Newton, Mass .. 
Ithaca, Inc., Ithaca,.N.Y .................. p 1287 
Kay Elemetrics, Pine Brook, N.J ••• p 507 
Krohn-Hlte, Cambridge, Mass. 
Lorch Elctrns. Corp., Englewood, N.J. ' 
Matrix Corp., Beech Grove, Ind. 
Melcor Elctrns. Corp.; Farmingdale, N.Y. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
Sierra Sys., Mountain View, Cal. 
UnHed Detector Tech., Santa Monica, 

Cal. 
Vega Precision Labs., Vienna, Va. 
Advanced Kinetics. Costa Mesa. Calif. 
Aerospace Resch. Inc .• Boston. Mass. 
Aertech Inds .• Su·nnyvale. Calif. 
American Elctrn. C.ontrols Co .• Barrington. 

N.J. . 
AMF Electical Prods .• Alexandria. Va. 
Ampex Corp., Redwood City. Calif. 
Analog Devices. Inc .• Norwood. Mass. 
Applied Electro' Mechanics. Alexandria. 

Va. 
A TV Research. Dakota City. Neb. 
Avantek; lric.:. Santa Clara; Cal. 
Bell & Howell Co .• Pasadena.' Calif .. 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
CBS Laboratories. 'Stamford. Conn. 
Cohu Elctrns .• Inc .• San Diego. Calif. 
Collins Radio Co .• Dallas. Tex. 
ComponehtS Corp .• Denville. N.J. 
CompoSite Microcircuits. Waltham. Mass. 
Concord Elctrns .• Los Angele·s. Cal. 
Condubtron Corp .• St. Charles. Mo. 
Consolidated Resistance Sis .• Yonkers. 

N.Y. 
Defense Elctms .• Inc .• Rockville. Md. 
Denson Elctrns. Corp .• Rockville. Conn. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
Dynair Elctrns. Inc .• San Diego •. Calif. , 
Dynalex. Inc .• Burbank. Cal. 
Elctm. Navigation Inds .• Inc .• Rochester. 

N.Y. 
Energy Systems. Palo Alto. Cal. 
Fairchild Semiconductor. Mountain View. 

Calif. 
GBC Closed CirCUIT TV Corp .• New York. 

N.Y. 
General Elec .• Lynchburg. Va. 
General ·Instr. Corp .• Hicksville. NY. 
GPS Instr. Co .• Framingham. Mass. 
Hiett Elctrns. Corp., Wheeling, III. 
Hope EICtrns:, Crlfton, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Indofex, Inc., Wate"bury, Conn. 

Intech; Santa Clara, Cal.· 
International Scanatron Sys., Wyandanch, 

NY. 
Isomet Corp., Oakland, N.J. 
ITI Electronics, Inc., Clifton, N.J. 
Lasermetrics, Inc., Rochelle Park, N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Litton Inds., San Carlos, Calif. 
Locus. Inc, State College, Pa. 
Lora( Elctm. Sys .• Bronx, N.Y. 
Matrix Sys' Corp., Chatsworth, Cal. 
Milletron, Inc., Pittsburgh, Pa. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Multi Media Engrg., Inc., Rockville, Md. , 
Nelson-Hershfield Elctrns., Phoenix, Ariz. 
Neptune Elctrns. Co., New York, N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Optical Elctrns., Tucson, Ariz. 
Optimation, Inc., Sun Valley, Calif. 
Perry Amplifier, Brookline, Mass. 
Philco-Ford Corp., Washington, D:C. 
Radio Resch. Co., Rockaway, N.J.' 
RCA Corp., Camden, N.J. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
RIL Elctrns .• Inc .• Southampton, 'Pa: 
Rohde'& Schwarz Sis., Passaic. N.J . 
Scientific Communications, Garland, Tex. 
Signetics Corp.: Sunnyvale, Calif. 
Silicon Gen·I., Inc., Westminster, Cal. 
Systems Resch. Labs., Dayton, Ohio 
Teletronics, Inc., Orange. Calif. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoc., Beverly; Mass 
Visual Educom, Michigan City, Ind. 
Visual Elctms. Corp., New York, N.Y. 
Wand Elctrns., Inc., Old Bethpage, N.Y. 

Amplifiers, Voltage Reference 
Bowmar Instr. Corp., Ft. Wayn!!, Ind. 
Connor-Winfield Corp., Winfield, III. 
Elctrn. Assocs., W. Long Branch, N.J. 
Hewlett-Packard, Palo AHa, Cal. 
Honeywell, Denver, Colo. 
Intronles, Inc., Newton, Mass. 
Kepco, Inc., Flushing, N.Y. , 
Multltech Power. Sys., Costa Mesa, Cal. 
Neff Instr. Corp., Duarte, Calif. 
North Hills EIc1rns., Inc., Glen Cove, 

N.Y. 
Precision Monollthics, Santa Clara, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Trio Labs, Inc., Plainview, N.Y. 
Analog Devices, Inc., Norwood. Mass. 
Beckman Instrs.; Helipot Div .• Fullerton, 

Cal. 
Bergen Labs., Inc .• Paterson. N.J. 
Burr-Brown Resch. Corp .• Tucson, Ariz. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Doric Sci. Corp., San Diego. Calif. 
Fairchild Semiconductor, Mountain View. 

Calif. 
Fischer & Porter Co .• Warminster. Pa. 
Glentek, Inc., Santa Monica, Calif. 
Holt Instr. Labs .• Oconto. Wisc. 
Incor Instr .• Plainview. N.Y. 
Integrated Controls, San Diego, Cal. 
Keithley Instrs .• Inc., Cleveland, Ohio 
Lancer Elctrns. Corp., Norristown. Pa. 
Lansdale Microelectronics Div., Metuchen. 
.N.J. 

Magnetics, Inc., Butler. Pa. 
NH Research. Inc., Santa Ana, Calif. 
Optimation, Inc .• Sun 'Valley, Calif. 
Ward Leonard, Mt. Vernon. NY. 
Zeltex, Inc., Concord. Calif. 

Amplifiers, Wideband 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 

p 1278 
I Bulova Watch Co., Servo Prods. . 

EIc1rns. Dlv., Woollside, N.Y. 
C-COR Elctrns., State College, Pa. 

p 1280,1281 
CELCO, Mahwah, N.J. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Clarke --Hess, New York, N.Y. 
CML-Macarr, Inc., Edison, N.J ....... P 666 
Computer Labs, Greensboro, N.C. 

p 1279 
Crown Int'l., Elkhart, Ind. 
Data-Control Systems, Danbury, Conn. 
DOC, Hicksville, N.y .......... ..: .......... p 1282 
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OynarhicB Instr. Co., Monterey Pk., Cal. 
p 432 

Electro/Data, Inc., Garland, Tex.·p 1558 
Hewlett·Packard, Palo Alto,Cal. 
HoneyWell, Denver, Colo. ' 
Hybrid Sys.· Corp., Burlington, Mass. 

, . p 1284 
Ind'i. Test Equip., Port Washington, N.Y. 
Infodex, Inc., Waterbury, Conn; 
Instrs. For Ind., Inc., Farmingdale, N.Y. 

p 1295 
IntronicB, Inc., Newton, Mass. .... p 1289 
Ithaca, Inc., Ithaca, N.Y. 
Kay Elemetrlcs, Pine Brook, N.J... p 507 
Krohn·Hite, Cambridge, Mass. 
Lorch EICtrns. Corp., Englewood, . N.J. 

p609 
Matrix Corp., Beech Grove, Ind. 
Melcor EIc1rns. Corp., Farmingdale, N.Y • 

p 1290 
Microwave Cavity Labs., La Grange, III. 

, p 611 
Neff Instr. Corp, Duarte, Calif ..... p 1291 
Opamp Labs., Los Angeles, Cal. p 1292 
Preston SCientifiC, Anaheim, Cal. p 1293 
Quan·Tech, Whippany, N.J ......... _ .. P 548 
RF Communications, Rochester, N.Y. 

. P 553 
RHG Elctrns. Lab., Farmingdale, N.Y. 

p 1562 
Rockland Sy •• Corp., Blauvelt, N.Y. 
Sierra Sys., Mountain View, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne PhilbriCk, Dedham, Mass. 
Universal Ad·Yu Elctrns., Inc., Passaic, 

N.J ............ ~ ............ _ ....................... p 2752 
Vector Engrg., Springfield, N.J. 
Watkins Johnson Co., Palo AHa, Cal. 

. p 1295 
Adams-Russell Co., Waltham:' Mass. 
Advanced Kinetics. Costa Mesa. CaIH. 
Aerospace Resch. Inc., Boston, Mass. 
Aertech Inds,. Sunnyvale. Calif .. 
AMF Electical Prods., Alexandria, Va. 
Amplifier Research Corp., Fairview Village. 

Pa. . . , 

Analog Devices, Inc., Norwood, Mass. 
Anzac Elctms .• Waltham, Mass. 
Arenbarg Ultrasonic Lab.; Inc .• Jamaica 

Plain. Mass. 
Arvin Sys., Inc .• Dayton. Ohio 
Avantek, Inc., Santa Clara, Cal. 
Avco Corp., Cincinnati, Ohio. 
'Baganoff Assocs .• Inc., St. Louis, Mo: 
Bay Labs .• Inc., Cleveland, Ohio' 
Bell & Howell Co., Pasadena, ,Calif. 
Benco Television Assoc., Rexdale, Ont., 

Can. 
Blonder-Tongue Labs., Inc .• Old Bridge, 

N.J. 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
Cohu Elctms., Inc., San Diego, Calif. 
Collins Radio Co .• Dallas. Tex. 
Conductron Corp., SI. Charles, Mo. 
Continental Elctrris. Mfg .• Dallas, Tex. 
Dana Labs., Inc .• Irvine. Calif. 
Doric Sci. Corp .• San Diego. Calif. 
Dorsett' Elctrns .• Tulsa. ·Okla. 
Elctrn. Navigation Inds .• Inc .• Rochester. 

N.Y. . 
Energy Systems. Palo Alto. Cal. 
Entron, Inc., Silver Spring, Md. ' 
Fairchild Semiconductor, Mountain View, 

Caiif. 
Fairlane ElectroniCS. Inc .• Long Val.ley. N.J. 
Farinon ElectriC. San Carlos. Calif. 
FKS Comms., Inc., New Hyde Park, N.Y. 
Gavin Instrs .• Somerville, N.J. 
General Devices, Inc., princeton, N.J. 
General Instr. Corp., Hicksville, N.Y. 
General Radio Co .•. ConCord, Mass. 
GPS Instr. CP., Framingham. Mass. 
GTE Sylvania Inc .• Seneca Falls. NY. 
Hermes Elctrns., Dartmouth N.S .• Can. 
'Hope Elctrns .• Clifton, N.J. 
HRB-Singer, Inc., State College; Pa. 
Hughes Aircraft Co, Culver City. Cal. 
Incor Instr .• Plainview. N.Y. 
'Indofex. Inc., Waterbury. Conn. 
Instruments. Inc., San Diego, Calif. 
Intech. Santa Clara; Cal. 
Integrated Controls, San Diego, C.a1. 
Interlind Elctms" Doraville, Ga. 
Int'\. Microwave. Cos Cob, Conn. 
Itek Corp., Lexington. Mass. 
Jerrold Elctms. Corp., PhilBdelphia, Pa. 

Jerrold/Watkins Dlv., Toronto. 395. Onl., 
Can. 

Kaiser CATV. Phoenix, Ariz 
Keithley Instrs., Inc., Cleveland. Oh.io 
Lasermetrics, Inc., 'Rochelle Park, N.J. 
Link Div., Binghamton. N.Y. 
Locus. Inc, State College, Pa. 
LorBI Elctrn. Sys., Bronx. N.Y. 
Massa Div., Hingham, Mass: 
Matrix Sys. Corp., Chatsworth, Cal. 
Microwaye Assocs:, Inc., Burlington. Mass. 
MITEQ. Inc., Hauppauge. N.Y. 
Motorola Semiconductor Prods .• Phoenix, 

Ariz. 
Neptune Elctms. Co .• New York, N.Y. 
Newport Labs .• Inc., Santa Ana. Cal. 
Olektron Corp., Dudley. Mass. 
Optical Elctms., Tucson. Ariz. 
Optimation. Inc .• Sun Valley. CaIH. 

. Perry Amplifieri·Brookline, ~ass. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctm. Instrs .• MI. Vernon, N.Y. 
Philips Elctms. Inds .• Ltd .• Toronto 17, 

Can. 
Pickard & Burns Inc .• Lindenhurst, N.Y. 
Princeton Applied Resch. Corp .• Princeton. 

N.J. . 
Qualidyne Corp., Santa Clara, Cal. 
Radiation Devices Co., Baltimore, Md." 
Radio Resch. Co., Rockaway, N.J. 
Rantec DiV., Calabasas. Calif. 
Raytheon Co., Mt. View. Calii. 
RCA Corp., Camden, N.J. 
RCA Govt. & Comm. Sys .• Moorestown. 

N.J. • 
REDCOR Corp., Woodland Hills, Cal. 
Resalab Inc .• Advanced Development 

Lab., Los Angeles, Cal. 
RF Communications. Inc .• Rochester. N.Y. 
Rohde &'Schwarz Sis .• Passaic, N.J. 
Signetics Corp., Sunnyvale, Calif. . 
Spectra Sonlcs. Ogpen. Utah 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
SSR Instrs. Co., Santa Monica. Cal. 
VIKOA, Hoboken. N.J. 
Wand Elctrns .• Inc .• Old Bethpage, N.Y. 
Zeltex, Inc., Concord. Calif. 

Analog Computers-See 
Computers, Analog~Vol1 

Analog-TO-Digital Converters 
-See Converters, 
Analog-To-Digital-VoI1 

Analyz~rs, A-F-See Vol 1 

Analyzers; Antenna PaHern­
See Vol 1 

Analyzers, Behavioral, 
Experlmental-See Vol 1 

Analyzers, Capacltor-See 
Testers, Capacitor-Vol 1 

Analyzers, Clrcuit-See 
Testers, Signal Tracing-
Vol 1 . 

Analyzers, Coincidence­
See Vol 1 

Analyzers, Color-See 
Colorimeters 

Analyzers, Crystal-See Vol 1 

Analyzers, Dlfferentlal-
See Vol 1 

Analyzers, Dlspersion-See 
Analyzers, Spectrum...:.Vol1 

Analyzers; Dlstortlon-See 
Analyzers, A-F-Vol 1 

Analyzers, Frequency-See 
~nalyzers, Specfrum-Vol1 

Analyzers, Frequency 
Stabllity-See Meters, 
Frequency Deviation-Vol 1 

Analyzers, Gas-See Vol 1 

Analyzers, Gear Train,..... 
See Vol 1 
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Analyzers, Harmonic-
See Vol 1 . 

Analyzers, Interference­
See VOl 1 

Analyzers, Intermodulation­
See Vol 1 

Analyzers, Magnetic:-
See Vol 1 . 

Analyzers, Magnetic Tape 
Dropout-See Vol 1 

Analyzers, Mlcrowave-
See Vol 1 .. 

Analyzers, Noise-See Vol 1 

Analyzers, Particle-Size­
See Vol 1 

Analyzers, Phase Be Voltage­
See Vol 1 

Analyzers, Polargraphlc­
See Vol 1 

Analyzers, Probability Density 
-See Vol 1 

Analyzers, Probability 
Distribution-See Analyzers, 
Probability Density-Vol 1 

Analyzers, Pulse Height-
See Vol 1 

Analyzers, Radar-See Vol 1 

Analyzers, Radiation, Nuclear 
-See Vol 1 

Analyzers, Servo 
Bafco, Inc., Warminster, Pa ........... p 412 
Control Technology Co., L.I.C., N.Y. 
Ind'i. Control Co., Farmingdale, N.Y, 
North Atlantic Inds., Plainview, N.Y. 

p 530 
Auto Control Labs., Los Angeles, Calif. 
Feedback, Inc., Berkeley Hghts., N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Ling Elctms., Anaheim, Calil. 
Loral Elctrn. Sys., Bronx, N.Y. 
Orbit Instr. Corp., Syosset, N.Y. 
Servo Corp. America, Hicksville, N.Y. 
Singer-General PreciSion, Inc., Little Falls, 

N.J. 
Theta Instr. Corp., Fairfield, N.J. 
Weston !nstrs. Div., Hatboro, Pa 

Analyzers, SCR-See Vol 1 

Analyzers, Single-Sldeband-
See Analyzers, Spectrum­
Vol 1 

Analyzers, Sonic Be SubsoniC 
-See Vol 1 

Analyzers, Spectrum 
('nc'uding Oscilloscopes 
With Plug-Ins)-See Vol 1 

Analyzers, Surface-See 
Indicators, Surface 
Roughness-Vol 1 

Analyzers, Telemetric Data-
See Vol 1 

Analyzers, Transfer Function 
~eeVol1 . 

Analyzers, Translstor-See 
Testers, Transistor-Vol 1 

Analyzers, Ultrasonic­
See Vol 1 

Analyzers, Vlbratlon­
See Vol 1 

Analyzers, Vldeo-See Vol 1 

Analyzers, Waveform-See 
'Analyzers, Harmonic-Vol 1 

Anechoic Chambers-
See Vol 1 

Angle-Of-Attack Indicators­
See Indicators, 
Angle-Of-Attack-VoI1 

Annunciators 
Allard Instr. Corp., Westbury, NY p 1435 
American Zettler, Costa Mesa, Calif. 
Dialight Corp., Brooklyn, N.Y. 
Digitron Corp., Norristown, Pa. 
Electrospace Corp., Westbury 
Ind'i Elctm. Engrs., Van Nuys, Cal. 
LVC Ind's., Inc., Corona, N.Y. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. . 
Tokyo Elec. Co., 'ltd., Chiyoda·ku, 

Tokyo, Japan 
Action Systems Co., Meriden, Conn .. 
Alcor, Inc., Ithaca, N.Y. 
AMF Electical Prods., Alexandria, Va. 
Artisan Elctms. Corp., Parsippany, N.J. 
Autocall Co., The, Shelby, Ohio 
Autocon Inds., Inc., SI. Paul, Minn. 
Bourns Security Sys., Smithtown, N.Y. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Cognitronics Corp., MI. Kisco, N.Y. 
Devco Engrg., W. Caldwell, N.J. 
Electro Devices, Inc., SI. Louis, Mo. 
Elctrn. Modules Corp., TImonium, Md. 
Henschel Corp., Amesbury, Mass. 
Info-Lite Corp., FI. Lee, N.J. 
Kirkland H. R. Co., Morristown, N.J. 
Korry Mfg. Co., Seattle, Wash. 
Marathon Instrs. Dlv., Plco Rivera, Calif. 
Master Specialties, Costa Mesa, Cal. 
Moore Inds., Van Nuys, Cal. 
Mosler Electronic Systems Div., Danbury, 

Conn. 
Narco Avionics, FI. Washington, Pa. 
National Time & Signal, Oak Pk., Mich. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. 
Nelson·Hershfield Elctrns., Phoenix, Ariz. 
On-Guard Corp. America, Carlstadt, N.J. 
Penn Keystone Corp., Ansonia, Conn. 
Rochester Instr. Sys., Rochester, N.Y. 
Scam·lnstr. Corp., Skokie, III. 
Spectrum Dynamics, Inc .. FI. Lauderdale, 

Fla. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Sundstrand Data Control, Redmond, 

Wash. 
Switchcraft, Inc., Chicago, III. 
SymbOlic Displays, Inc., Orange, Calif. 
TEC, Inc., Eden Prai~e, Minn. 
Truco, Inc., Simsbury, Conn. 
Worner Elctrn. Devices. Rankin, III. 

Anodes, Electroplating­
See Vol 3 

Antenna Colis-See Coils, 
Antenna Loading-Vol 3 

Antenna Couplers-See 
Couplers Antenna-Vol 1 

Antenna Dummy Loads-See 
Dummy Loads-Vol 3 

Antenna Feed Systems 
American Elctrn. Labs.; Inc., Lanadale, 

Pa. 
AmerICan Nucleonics Corp., Woodland 

Hills, Cal 
Applied Research Inc., Port 

Washington, N.Y. 
Frequency Engrg. !-abs., Farmingdale, 

N.J. 
Transco Prods., Inc., Venice, Cal. 
AIL, Div. Culler-Hammer, Inc., Deer Park, 

N.Y. 
Ainslie Corp., S. Braintree, Mass. 
Amecom Div., College Park, Md. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Andrew Corp., Orland Pk., III. 
Chu Assocs., Inc., Littleton,Mass. 
Coax Devices Inc., Chelsea, Mass. 
Conductron Corp., SI. Charles, Mo. 
Delta Elctrns., Alexandria, Va. 
Elctrn. Comm., Inc., SI. Petersburg, Fla. 
Elctm. Resources Div., Los Angeles, Cal. 
Finney Co., Bedford, Ohio 
Gabriel Elctrns. Corp., Saco, Me. 
Goodyear Aerospace Corp .• Akron, Ohio 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elc!rn. Sys. Gp., 

WaHham, Mass. 
Herley Inds., Inc., Syosset, N.Y. 

Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Kevlin Mfg. Co., Woburn, Mass. 
Loral Elctrn. Sys., Bronx, N.Y. 
LTV Electrosystems, Dallas, Tex. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Maxson Elctrns. Div., Great River, N.Y. 
MCS Corp., Monrovia, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Filter Co., Inc .. East Syracuse, 

N.Y. 
Nurad, Inc., Baltimore, Md. 
Omega Labs., Inc., Rowley, Mass. 
Phelps Dodge Comm., North Haven, 

Conn .. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys .. Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
RcA Govl. & Comm. Sys., Moorestown, 

N.J. 
RF Systems. Inc., Cohasset, Mass. 
Scala Radio Corp., San Leandro, Cal. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sedco Sys., Inc., Farmingdale, N.Y. 
Sierra Elec., Gardena, Calif. 
Southern Avionics Co., Beaumont, Tex. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Surface Conduction, Inc., New York, N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
TACO Div., Sherburne, N.Y. 
Teledyne Micronetics, San Diego, Calif. 
TRG Prods., E. Boston, Mass. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 
Zeta Labs .. , Inc., Mountain View, Calif. 

Antenna Filters-See Filters, 
Antenna 

Antenna Housings-Also See 
Radomes-See Vol 1 

Antenna Lightning Arresters 
-See Arresters, Lightning 

Antenna Pattern Analyzers­
See Analyzers, Antenna 
Pattern-Vol 1 

Antenna Pattern Recorders­
See Recorders, Antenna 
Pattern-Vol 1 

Antenna Position Indicators­
See Indicators, Antenna 
Position-Vol 1 . 

Antenna Reflectors-
See Vol 1 . 

Ant_nna Rotators (Industrial 
Be M!"tary)-See Vol 1 

Antenna Switching Matrices­
See Vol 1 

Anttmna Towers Be Supports 
-See Vol 1 . 

Antennas, Airborne-
. See Vol 1 

Antennas,Broadcasting 
(Commerclal}-See Vol 1 

Antennas, Conlcal-See Vol 1 

Antennas, Direction Finding­
See Vol 1 

Antennas, Ferrlte-See Vol 1 

Antennas, Ground Plane­
SeeVpl1 

Antennas, Helical-See Vol 1 

Antennas, Log-Periodic­
See Vol 1 

Antennas, Loop,.-See Vol 1 
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Arresters, Lightning 
Antennas, Microwave­

See Vol 1 

Antennas, Mobile-See Vol 1 

Antennas, Parabolic-
See Vol 1 

Antennas, Phased Array­
See Vol 1 

Antennas, Radar-See Vol 1 

Antennas, Rhombic-
See Vol 1 

Antennas, Rotary Beam­
See Vol 1 

Antennas, Scatter 
Propagatlon-See Vol 1 

Antennas, Splral:-See Vol'1 

Antennas, Telemetry, 
Tracking-See Vol 1 

Antennas, Telescopic­
See Vol 1 

Antennas, Troposcatter­
See Vol 1 

Antennas, Tunable Dipole­
See Vol 1 

Anti-Static Compounds Be 
Coatings-See Coatings, 
Anti-Static-Vol 3 

Arc Lamp Power Supplies­
See Power Supplies, Arc 
Lamp-Vol 1 

'Armatures-See Motor & 
Generator Armatures, Rotors, 
Statprs 

Arms, Phono, Trascrlptlon­
See Phonograph Arms, 
Transcription-Vol 1 

Arresters, Electrical 
Surge-Also See 
Suppressors, Arc; 
Protectors, Surge 

ATR Elctrns., Inc., St. Paul, Minn. 
Betamite Electronic Devices, Culver· 

City, Calif. 
Dale· Elctms., Inc., Yankton, S.~. p 1906 

-J;lectrons Co., Fairfield, N.J ......... p 1451 
Electrospace Corp., Westbury 
Joslyn· Elctm. Sys., Goleta, Cal ... p 1933 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Slgnallte, Neptune, N.J ................. P 1952 
Triac Elctrn. Sys., N.Y., N.Y. 
Wanlass Dlv., Fort Washington, Pa. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bellaire Elctms. Inc., Farmingdale. N.J. 
Cardion Communications, Woodbury, N.Y. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
EG&G, Inc., Electro-Optics Div., Salem, 

Mass. 
Green Rectifier Corp., Fair Lawn, N.J. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Rowe L. L. Co., Bllston, Mass. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Siemens Corp., Power Equip. Div., Iselin, 

N.J. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Staffall, Inc., Providence, R.1. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Arresters, lightning 
Consolidated Wire & Asso.c. Corps., 

Chicago, Ill. 
Dale Elctrns., Inc., Yankton, S.D. p 1906 
Electrons Co., Fairfield, N.J ......... p 1451 
General E1ec. Co., Schenectady, N.Y. 
JFD Elctms.lSub. Rlke.r-Maxson, Bklyn., 

N.Y. 
Joslyn Elctm. Sys., Goleta, Cal ... p 1933 
Signallte, Neptune, N.J. 
Ava Elctrns., Upper Darby, Pa. 
Basic Ceramics Inc., Hawthome. N.J. 
Bellaire Elctrns. Inc .• Farmingdale, N.J. 

1001 



Arresters, Lightning (cont'd) , PRODUCT INDEX & DIRECTORY (Vol. 2) 

Birnbach Co" Inc., Freeport, N.Y. 
Cardion Communications, Woodbury, N.Y. 
Finney Co .. Bedford, Ohio 
Gold Line Connector, Inc., Norwalk, .Conn. 
Hi-Lo Mfg. Corp., Chicago, III. 
Lance Inds., Sylmar, Calif .. 
Maspro Co., Inc., Nagoya-Shigai, Japan 
Rowe L L Co., Boston, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Staffall, Inc., Providence, H.I. . 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Tricraft Prods., Chicago, III. 
Westinghouse Elec. Inl'l.,' New York, N.Y. 

Asbestos-See Insulation 
Materials. Asbestos-Vol.3 

Asphalt Insulation-See 
Insulating Compounds. ' 
Asphalt & Pitch-Vol 3 

Attenuators, Audio-See Vol 1. 

Attenuators, Coaxial 
American Elctrn. Labs_. Inc_. Larisdale, 

Pa_ 
Amphenol RF Dlv_. Danburry. Conn; 
Applied Research Inc_. Port 

Washington, N_ y ______ .. __ .. ______ ;, __ .... _ P 1554 
Arra Inc_, Bayshore. N_Y ___ .. _ .. _______ 'p1553 
Bird Elctrn_, Cleveland. Ohlo ___ ....... p 420 
Daico lrids .• Inc" Compton. Cal-' 
Dow-Key, Santa Barbara. Cal_ 
E-H Resch_ Labs_, Inc,. Oakland. CIII. 
Electro Impulse. Inc" Red Bank. N.J •. 
Hewlett-Packard. Palo Alto; Cal. . 
Kay Elemetrics. Pirie Brook. N.J. 

.' p 508.509 
R L C Elctrns •• Inc •• Mt: Kisco. N.Y. 

P 1563 
Sealectro Corp •• Mamaroneck. N,Y, 
Shallco. Inc., Smithfield. N.C. 
Singer Instrumentation Los Angeles 

Oper., Los Angeles. Cal ............... p 562 
Singer Instrumentation Palo Alto Oper., 

Palo Alto. Cal .................................. P 562 
Texscan Corp .• Indlal1apoll", Ind. p 578 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth. Cal.: 
Waveline, Inc •• W. Caldwell, N.J. p 1567 
Welnschel Engrg. Co.; Gaithersburg. 

Md ............................. : ..................... p 1571 
Welwyn Inl'l .• Inc" Westlake. Ohio 
Aerolite Electronics Corp., Union City, N.J. 
Airtec, Inc., Roselle, N.J. 
Altec, Anaheim, Cali" 
Americon Corp., Waltham, Mass .. 
Astrolab Inc., Linden,N J 
Ava Elctrns., Upper Darby, Pa. 
Aviel Electronics Inc, Burbank, Calif. 
Barth Elctrns., Inc.,·Cleveland, Ohio 
Bell PIA Prods. Corp., Columbus, Ohio. 
Benco, Television Assoc., Rexdale, Ont., 

Can. ' 
Blonder·Tongue Labs., Inc.,. Old. Bridge, 

N.J. 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Core·Tronics, Inc., Orange, N.J. 
Dittmore·Freimuth Corp .. Milwaukee, Wisc. 
Dynographic Elctrns. Corp:, Hicksville, 

N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Elcom Sys., Deer Pk., N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Engelmann Microwave,. Montville, N.J. 
Entron, Inc., Silver Spring, Md. 
Essex Int'l., Inc., Decatur, III. 
'Fairchild Electro-Metrics, Amsterdam, N.Y. 
Fairlane Electronics, Inc .. Long Valley, N.J. 
Fifth Dimension, Princeton, N.J. 
Filmohm Div., Long Island City, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hope Elctrns .. Clifton, N.J. 
Hyletronics Corp., Littleton, Mass. 
Industrial Microwave, Scotch Plains,. N.J., 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Ont., 

Can. 
Kevlin Mfg. Co., Wobum, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
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MCS Corp., Monrovia, Callt 
Meca Elctrns.; Inc.;Denville; NJ. 
Merrimac Resch. & Dev.; Inc., West 

Caldwell, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave ·Assocs,;·lnc., Burlington, ·Mass. 
Microwave Development Labs., Inc., ' 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. . 
Microwave' Labs. America, Brooklyn, NY 
Mini-Circuits Lab., Brooklyn; N.Y. . 
Narda Microwave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore" Md.' , 
Omega Labs., Inc., Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Pyrofilm Corp., Whippany, N.J" 
Rohde & Schwarz Sis., Passaic, N.J. 
Seven Assocs., .Sunnyvale, Calif, . 
Siemens CorP., Comln. Eq: Div., Iselin, 
N~ . 

Special Microwave Devices Oper:, " 
Waltham, Mass. 

Struthers·Elctrns. Corp" Mamaroneck, 
N.Y. " ' 

Telonic Inds., Inc., Laguna Beach', Calif. 
Victor Microwave, Inc., Wakefield, Mass. 
VIKOA, Hoboken, N.J .. 
Wald Sound, Sun Valley, Calif. 
Wandel & Goltermann, E. Hanover;N.J .. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Attenuators, Decade....:... 
See VoI1" 

Attenuators, Fixed....;.See Vol 1 

Attenuators, I-F-See Vol 1 

Attenuators, Impedance 
Matching,-See Vol 1 

, .,,, . '. , 

Attenuators, Logarithmic-:-
See Vol 1 . 

Attenuators, Microwave 
American Elctrn. Labs., Inc., Lansdale; 
Pa.· . 

Applied Research Inc •• Port 
Waslilngton.N.Y ......................... ~, p 1554 

Arra Inc., Bayshore, N,Y. : .... :: ...... ; p 1553 
Daico Inds .• Inc .• Compton, C~I. , '. 
E & M Labs •• Westlake Village, Cal.' 
Electro Impulse; Inc •• Red Bank, N.J. 
Hewlett-Packard, Palo Alto. Cal. 
Kay Elemetrics. Pine Brook. N.J. 

• . P 508,509 
R L C Elctrns .• Inc.; MI. Kisco, N.Y. 

Herley Inds., Inc., Ilyosset, N.Y, 
Hughes Aircraft Co, Culver City, .. Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronics Corp., Littleton, Mass. 
Industrial Microwave, Scotch Plains, N.J, 
Kevlin Mfg. Co., Woburn, Mass. 
Kings Elctms·., Tuckahoe, N.Y. 
lieco,inc., Undenh~rst, N.Y. 

· Litton Inds., San Carlos, Calif. 
Maury Microwave Corp., Cucimionga, 

Calif. -
MCS Corp., Monrovi,a:, Calii. . 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J .. 

.. 

Microlab/FXR, livingston, N.J. , 
· Mlcrome~ls, City of Industry; Calif. 
Microwave AsSocs., Inc., Burlington, Mass.· 
Microwave DevelQpment Labs., Inc., 

Needham Hgts., ·Mass. 
Microwave Diy, Nashua, N.H. .. 

· Microwave Riter Co., Inc., East Syracuse, 
N.Y. .. . 

Microw/lve labS.' America, Brooklyn" N.Y .. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Labs., Inc., Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
Pabst Engilieering Equipment Co., Inc., 

Elizabeth,N.J .. 
Philco-Ford Corp., Washington, D.C .. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Pyrofilm Corp., Whippany, N.J. ' 
Radiation Sys., Inc., McLean, Va .. 
Rantec Div., Calabasas, Calif. 
Raytheon Co., Waltham; Mass. 
Reeve Elctrris., Inc., Chicago, III. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sage Labs. Inc., Natick, Mass. 

· Sanders Assocs., Nashua, N.H. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Sinclair Radio Labs., Maple, Ont., Can. 
Somerset Radiation Lab., Arlington"Va. 
Struthers Elctrns. Corp., Mamaroneck, 
N.Y.' . .' 

Systron-Donner Microwave Div., Van 
NjJYs, Cal. 

Telonic Inds., Inc., Laguna Beach, Calif. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
TRG Prods., E. Boston, Mass. 
Varian AssoCs., Palo' Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Vectronics Microwave Corp., Middlesex, 

N.J. ' 
Victor Microwave, Inc" Wakefield, Mass: ' 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y." 

Badges, Radiation Indicating 
. -See Services. Film Badge 

-Vol 3, 

Baffles, Acoustic Material-'­
See Materials. Acoustic • 
Sound Absorbing-Vol 3 

Baffles, Spea~er-See 
Enclosures. Speaker~Vol1 

Bails, Stands & Supports (For 
Equipment, Instruments, 
etc.)-See Vol 3 

Balancing EqUipment, 
Dynamic-See Vol 1 

Ball 8. Socket Joint~ee 
Joints, Ball & Socket-Vol 3 

Ballast Tubes,-See Tubes, 
Balliist 

Baluns-See Transformers, 
Matching-Vol 3 

Banding Tools, C-Core­
See Vol 3 , . 

Bars, Shortlng-See Vol 3 

Barretters-See Resistors. 
Barretter-Vol 3 

Bases,' Antenna-See Mounts. 
Antenna-Vol 1 

Baths, Controlled 
Temperature (Air & Liquid) 
~eeV611 . 

Baths, Ultrasonic-See' . 
Cleaners. Ultrasonic-Vol 1 

Batteries, Bi-Polar........see Vol 1 

Batteries, Carbon Zinc-
See Vol 1 

Batteries, Chemicaily, Heated 
-See Vol 1 

Batteries, Dry, Flashlight, 
Transistor, etc.-See Vol 1 

Batteries, Lead-Acid-
See Vol 1 

Batteries, Lead-Dioxld,e-
Attenuators, Programmable- See Vol 1 

P 1563 
Sea)ectro Corp., Mamaroneck, N.Y. . Batteries, Lithif.'m-See Vol 1 
S "I . 'I Attenuators, R-F-See Vol 1 

See Vol 1 

Inger nstrumentation Los Ange .!ls Batteries, Magnesium-Air,-
Oper., Los Angeles, Cal •• ---~ ... : ...... p 562 Att t T t S V I 1 S V I 1 . 

Singer Instrumentation Palo Alto Oper., enua ors,. urre ---: ee. 0 ee 0' 

Palo Alto, Cal .................................. p 562 Attenuators, Variable-, 
Texscan Corp •• Indianapolis. Ind. p 578 . Se' e Vol 1 
Transco Prods., Inc .• Venice. Cal. 
Wavel!ne. Inc •• W.Caldweli. N.J. p 1567 ,Attitude Indicators-See . 
Welnschel Engrg, Co •• Gaithersburg; Indicators, Attitude--Vo.l.1 

Md ......... : ............................ ; ........... : p 1571 
Aircom,-Inc., ,Union, N.H. Audible Warning Devices-
Airtec, Inc., Roselle, N.J.. S 'AI & AI " 
Americon Corp., Waltham, Mass. ee arms arm 
Anare(l Microwave, Inc., Syracuse, N.Y. Systems-Also See Bells, 
Astrolab Inc., Linden, N J' Buzzers, Gongs. Sirens and 
AUL Instrs., Inc., Flushng, N.Y. Aural Warning Device 
Aviel .Electronics Inc, Burbank, Calif; 
Barth Elctrns., Inc., Cleveland, Ohio Audio Equipment~See 
Bell PIA Prods. Corp., Columbus, Ohio Amplifiers; Microphones; 
Cardwell Condenser,lindenhurst, N.Y. Speakers; etc.-Vol 1 
'CES Elctrns:, Brooklyn,N.Y .. 
Coax Devices Inc., Chelsea, Mass. Audiometer~See Vol 1 
Core-Tronics, Inc., Orang'e, N.J, Autocolll'mators-S' ee 
Custom Comps., Fairfield, N.J. 
Eli:om Sys:, Deer Pk., N.Y. Collimators 
Electronautics, littleton, Mass. . 
Elctrn, SpeCialty, Thomaston, Conn. Autotransformers.:..-See 
EMC techriology Inc, Philadelphia; Pa. Transformers, 
Engelmann Microwave, Montville, N.J.. . Autotransformer-Vol 3 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
Fifth Dimension, Princeton, N.J. . Averagers, Signal-See Vol 1 
Filmohm Div;, Long,lslandCity, N.Y. Azimuth Indicators-See 
GAF Corp., New York, N.Y. 
General Microwave Corp., Farmingdale, Indicators, Azimuth-Vol 1 

N.Y. • 
General Radio Co., Concord, Mass. Backlighted Panel Displays,-
Guide Inds'., lric·.; Sun Valley, .Calif. See display Panels 

For addresses see YELLOW SECTION 

Batteries, Manganese Alkaline 
-See Vol 1 

Batteries, Mercury.,.-See Vol 1 

Batteries, Nickel-Alkaline-
See Vol 1 . 

Batteries, Nickel-Cadmiunl-
See Vol 1 . 

Batteries, Nickel-Zinc-
See Vol 1 . ... 

Batteries, Nuclear-Se,: Vc;:l11 

Batteries, Photoflash-, 
SeeVol.1 

Batteries, Sliver-Cadmium.,.... 
SeeVoI,1 

Batteries, Sliver-Zinc­
See Vol 1 

Batteries, Solar-See Cells, 
Photovoltaic 

Batteries, .Standard Cell-
See Vol 1 ' 

. Batteries, Storage-:..See Vol 1 

Batteries, .. Therma!,--;See Vol 1 
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Batteries, Transistor-See 
Batteries, Dry, Flashlight, 
Transistor, etc.-Vol 1 

Batteries, Water Actlvated­
See Vol 1 

Batteries, Zinc-Air-See Vol 1 

Battery Chargers-See 
Chargers, Battery-Vol 1 

Battery Cllps-See Clips, 
Battery-Vol 3 

Battery Elimlnators-See 
Eliminators, Battery-Vol 1 

Battery Holders-See 
Retainers, Battery-Vol 3 

Battery Plugs-See 
Connectors, Battery-Vol 3 

Battery Retainers-See 
Retainers, Battery-Vol 3 

Battery Testers-See Testers, 
Battery Bearings-:-Volf 

Bearings-See Vol 3 

Bearings & Assemblies, Jewel 
-See Vol 3 

Bearings, Miniature-See Vol 3 

Bearings, Self-Lubricating­
See Vol 3 

Bellows-See Vol 3 

Bells, Buzzers, Gongs, Sirens 
& Aural Warning Devices 

Electrospace Corp., Westbury , 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Wheelock Signals, Long Branch, N.J. 
Arlsto·Craft Distinctive Miniatures. New 

York. N.Y. 
Associated Mfg. Co .• Chicago. III. 
Alias Sound Div .• Parsippany. N.J. 
Auth Elec. Co .• Inc .• Deer Park. NY 
Autocall Co .• The. Shelby. Ohio 
Cable Elec. Prods .• Inc .• Providence. R.1. 
Eagle Elec. Mfg. Co .• L. I. C .• N.Y. 
Edwards Co. Inc .• Norwalk. Conn. 
Endicott Coil Co .• Binghamton. N.Y. 
General Elec .• Providence. R.1. 
Hartman Sys. Div. A·T·O. Inc .• Huntington 

Sta .• N.Y. 
Henschel Corp .• Amesbury. Mass. 
Industrial Inventions. Inc .• Monmouth Jct .• 

N.J. 
Kidde. Walter & Co .• Belleville. N.J. 
Leviton Mfg. Co., Inc .• Brooklyn. N.Y. 
Line Elec. Div .• Parsippany. N.J. 
Mallory Timers. Indpls .• Ind. 
Mobil Elctrns .• Inc .• Anderson. Ind. 
National Time & Signal. Oak Pk .• Mich. 
On·Guard Corp. America. Carlstadt. N.J. 
Pacific Electro Dynamics. Bellevue. Wash 
Rodale Mfg. Co .• Inc .• Emmaus. Pa. 
Shigoto Inds .• Ltd .• New York. N.Y. 
Stacoswitch. Inc .• Costa Mesa. Cal. 
Transformer Mfrs .• Inc .• Chicago. III. 

Belts, Dial Drive-See Cords & 
Cable, Dial Drive 

Belts, Drive (All Types) 
GC Elctms., Rockford, III. 
Albany Inn Corp .• Albany. NY 
. Altron Elctrns. Co .• Woodlyn. Pa. 
American Biltrite Rubber Co .• Inc .• Boston. 

Mass. 
Corkpak Co .• Inc .• New Rochelle. N.Y .. 
Echo Science Corp .• Pasadena. Cal. 
Electronic Engrs .• Inc .• Chicago. III. 
Goodrich. B.F. Ind·1. Prods. Co .• Akron. 

Ohio 
Minor Rubber Co .• Inc .• Bloomfield. N.J. 
Narda Microwave Corp .• Plainview. N.Y. 
PIC Design Corp .• Ridgefield .. Conn .. 
Raybestos,Manhattan. Inc .• Bridgeport, 

Conn. 
Uniroyal. Inc .• New York. N.Y. 

Benches, Optical 
Barry Controls, Watertown. Mass. 
BFC·Bernard Franklin Co .• Phlla., Pa. 
Conductron Corp .• SI. Charles. Mo. 
'DeAIi Co., Des Plaines, III. 
Ealing Corp., Cambridge. Mass. 
Edmund Scientific Co .• Barrington. N.J. 
FJW Inds .• Inc .• MI. Prospect. III. 
Gaertner Scientific Corp .• Chicago, III. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Heitz, Karl. Inc .• New York, N.Y. 
Mann. David W. Co., Burlington, Mass. 
Oriel Optics Corp., Stamford, Conn: 
Schoeffel Instr. Corp., Westwood. N.J. 
Zoomar. Inc., Glen Cove; N.Y. 

Benches, Consoles, Stools, 
Tables (Lab & Shop)-Also 
See Cabinets & 
Accessories, Metal-
See Vol 3 

Bends & TWists, Microwave 
Amphenol RF Div., Danburry, Conn. 
Arra Inc., Bayshore, N.Y. 
Wavellne, Inc., W. Caldwell, N.J. 
Ainslie Corp., S. Braintree. Mass. 
Aircom, Inc., Union, N.H. 
Airtec. Inc., Roselle. N.J. 
Astrolab Inc .• Linden. N J 
Co·Operative Inds., Inc .• Chester, N.J. 
Coax Devices Inc., Chelsea. Mass. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
Guide Inds., Inc .• Sun Valley, Calif. 
Herley Inds .• Inc., Syosset. N.Y. 
Lieco. Inc .• Lindenhurst, N.Y. 
Maury Microwave Corp .• Cucamonga. 

Calif. 
MCS Corp .• Monrovia. Calif. 
MicrolabfFXR, livingston, N.J. 
Microwave Assocs., Inc .• Burlington, Mass. 
Microwave Development Labs .• Inc., 

Needham Hgts .• Mass. 
Narda Microwave Corp., Plainview. N.Y. 
Omega Labs .• Inc .• Rowley, Mass. 
Premier Microwave. Port Chester, N.Y. 
Rank Precision Inds .• W. Nyack. N.Y. 
Reeve Elctrns., Inc.; Chicago, III. 
RF Systems, Inc .• Cohasset. Mass. 
Schutter Microwave. Lindenhurst, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron·Donner Microwave Div .• Van, 

Nuys, Cal. 
TACO Div., Sherburne. N.Y. 
TRG Prods .• E. Boston, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 
Wheeler Lab. of Hazeltine Corp .• 

Greenlawn, N.Y. 

Beryllium Fabricating 
Facilities-See Vol 3 

Bezels, Shielded & 
Unshielded 

Dixson Inc., Grand' Junction; Colo. 
Electronic Hardware, Jamaica, N.Y. 
Millen, James Mfg., Malden, Maas. 

p 1489 
NOBEX Dlv., Burlingame, Cal. 

p 1470,1471 
Plnlltes, Fairfield, N.J. . 
Simpson Elec. Co., Chicago, III; 
A & M Instrument, Inc., Great Neck, N.Y. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Amatom Elctm. Hardware. New Rochelle, 

N.Y. . 
Applied Design Co., Inc .• Tonawanda, N.Y. 
Dura Plastics N.Y., Inc., Westport, Conn .. 
Franklin Fibre·Lamitex, Wilmington. Del. 
Granita State Machine Co .• Inc., 

Manchester, N.H . 
Hughes-Treitler Mfg. Corp., Garden City, 

N.Y. 
Insulating Shapes. Inc .• Bronx. N:Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City. N.Y. 
Metex Corp., Edison. N.J. 
National Elctms., Geneva. III. 
South Shore Metal Prods .• Inc., 

Farmingdale, N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
Technical Wire Prods., Inc .• Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara. Cal. 

Bi-Metals, Thermostatic­
See Vol 3 

Binary Scalers-See Scalers, 
Binary-Vol 1 

Binding Posts-See Posts, 
Binding-Vol 3 

Blocks, Termlnal-See Vol 3 

Blood-Pressure Recorders-.:­
See Recorders, Blood 
Pressure-Vol 1 

Blower Cabinets-See 
Blowers & Fans, & 
Accessories-Vol 3 

Blowers & Fans & 
Accessorles-See Vol 3 

Blueprint Machines-See Vol 3 

Boards, Graphic, Ylsual 
Control-See Vol 1 

Boards, Plotting-See Vol 1 

Boards, Plug-In-See Vol 3 

Boards, Printed Circult-See 
Printed Circuit Boards 

Boards, Printed Wiring, 
Universal 

A. D. Data Sys., Inc., Rochester, N.Y. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Amphenol Cadre Div., Endicott, N.Y. 
Clnch·Graphlk, City of Industry, Cal. 

p 1297 
Digltron Corp.; Norristown, Pa. 
Douglas Electronics, Inc., San Leandro, 

Cal ................................................... p 1300 
Elctrn. Molding Corp., Woonsocket, R.I. 

p 2626 
(NES) Nationwide Elctrn: Sy •• , Itasca, 

III. 
Tempo/UTI Div., Chataworth, Cal. , 
Vector Elctrn. Co., Inc., Sylmar, Cal, 
Vega Precision Labs., Vienna, Va. 
Vero Electronics, Inc., Hauppauge, N.Y. 

p 2329 
Argent Inds., Inc .• Dayton. Ohio 
Beckman Instrs., Porterville. Cal. 
Crystal Network Prods. Corp .• Erie. Pa. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electrol Co., Inc., York, Pa. 
Elctrn. Enterprises. Pasadena. Calif. 
Elctm.,.Modules Corp., Timonium, Md. 
Gulton Inds:. Albuquerque, N.M. 
HMW Enterprises, Inc .• Steelton. Pa. 
Hughes Aircraft Co, Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Lehighton Elctrns., Inc., Lehighton. Pa. 
Lockheed Aircraft Svc,e.: Special Devices 

Div •• OntariO. Calif. ' 
Loral Elctrn. Sys., Bronx, N.Y. 
Maxson Elctrns. Div .• Great River, N.Y. 
Methode Elctms., Inc .• Chicago. III. 
Mid-West Metal Prods.~ Kansas City. 

Kans. 
Morey Corp. Downers Grove, III. 
Oklahoma Aerotronics, Hartshorne. Okla. 
Radiation Sys .• Inc .• McLean. Va. 
Robinson·Nugent, New Albany, Ind. 
Rogers Corp .• Rogers, Conn. 
Solid Controls. Inc., Minneapolis. Minn. 
Stanford Applied Engrg., Santa Clara. Cal. 
3M Co., Sl. Paul', Minn. 
VHro laboratOries, Silver. Spring, Md. 
Wyle Labs .• ErSegundo, Calif. 

Boards, Programmlng-
See Vol 1 

Boards, Terminal-See Vol 3 

Boats & Crucibles-See Vol 3 

Bobbins, Winding, Coil & 
Transformer-Also See Coli 
Forms-See Vol 3 

Bolometers; Infrared-
See Vol 1 

Bolometers, Microwave­
See Vol 1 
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Brakes, Magnetic 
Bolts-See Fasteners-Vol 3 

Bonding Jumpers-See 
Jumpers, Bonding-Vol 3 

Books-See Technical Books 
-Vol 3 

Booms, Stands, Holders & 
Accessories, Microphone­
See Vol 1 

Boots, Switch Handle 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1878 
APM Hexseal Corp .. Englewood. N.J. 
Multi·Flex Seals. Inc .• Bronx. N.Y. 
Technical Wire Prods .• Inc., Cranford, NJ 
Technical Wire Prods .• Inc., Santa 

Barbara. Cal. 

Boxes, Circuit Board-See 
Boxes, Component 
(Subassembly Handling)­
Vol 3 

Boxes, 
Component/Subassembly 
Handling (Production)­
See Vol 3 

Boxes, Decade-See Decade 
Boxes-Vol 1 

Boxes, Dry-See Vol 1 

Boxes, Echo-See Vol 1 

Boxes, Glove-See Vol 1 

Boxes, Junction & Wall Plate 
-See Vol 3 . 

Boxes, Metal & Plastic-See 
Cabinets; Cans; Cases; 
Containers-.-Vol 3 

Boxes, Plug-In~ee Plug-In 
Module Enclosures-Vol 3 

Boxes, Power Outlet...,....see 
Boxes, Junction & Wall Plate 
-Vol 3 

Boxes, Shipping (Reusable)­
See Transit Cases-Vol 3 

Boxes, Tote-See Boxes, 
Components I Subassembly 
Handling-Vol 3 

Brackets, Antenna-See . 
Mounts, Antenna-Vol 1 

Braid, Cable & Wire Shielding 
-See Vol 3 

Brakes, MagnetiC 
American Precision Inds., Inc., E. 

Aurora, N.y ..................................... p 1585 
Bowmar Instr. Corp., FL Wayne, Ind. 
Delevan Div., Coli Prods.; E. Aurora, 

N.Y ................................................... P 1585 
DynamiC Instr. Corp., Plainview, N.Y. 

p 1586 
FAE Instr. Corp., Huntington St8., N.Y. 

p 1587 
General Elec. Co., Schenectady, N.Y. 
General·Electro Mechanical, Buffalo, 

N.Y ................................................... P 1594 
General Time Corp., Torrington, Conn. 
Altair Resch. & Mfg. Co" Ontario, Calif. 
American Elctrns .• Inc., Fullerton, Cal. 
American Rectifier' Corp., College Point, 

N.Y. 
Barger Corp., Sunnyvale. Cal. 
Bendix. Elmira. N.Y. 
Bowml!-rfTIC, Inc., Newbury Park, Calif. 
Coil Co. of Amer., Northvale. N.J: 
Conductron Corp .• SI. Charles, Mo. 
Cutler·Hammer, Milwaukee, Wisc. 
Dial Prods. Co .• Bayonne, N.J. 
Electroid Co., Union. N.J. 
Fawick Airflex Div .• Cleveland, Ohio 
Forrnsprag Co .• Warren. Mich. 
Lear Siegler. Inc .• Santa Monica. calif. 
Lem Instrumeni Corp., Farmingdale. N.Y. 
Magnetec Corp .• Van Nuys. Cam. 
Magtrol. Inc" Buffalo, N.Y. 

1003 



Brakes, Magnetic (cont'd) PRODUCT INDE·X & DIRECTORY (Vol. 2) 

Meltronics Inc., Wantagh, N.Y, 
Midwest Automatic, Inc., Des Moines,'lowa 
MPC Prods. Corp., Chicago, III. 
Northem Precision Labs., Inc., Fairfield, 

N.J. 
Orbit Instr. Corp., Syosset, N.Y. 
Perfect Gear & Inslr. Corp., Northridge, 

Calif. 
Permanent Magnet Co., Inc., Indianapolis, 

Ind. . . 
PIC Design Corp., Ridgefield .. Conn., 
Robot Inds., Inc., Dearborn, Mich. 
SECS, Inc., Long Island City, N.Y. 
Simplatrol Prods. Corp., Worcester, Mass. 
Square D Co., Park Ridge, III. 
Sterling Instr., New Hyde Pk., NY 
Stop Components, Inc., Freeport, N.Y. 
Valcor Engrg. Corp., Kenilworth, N.J. 
Vibrac Corp., Chelmsford, Mass. 
Warner Elec. Brake & Clutch Co., Beloit; 

Wisc. " 
Westinghouse Elec. Inl'l:, New York, N.Y. 

Brakes, Mechanical 
Anierlcan Precision Inds., Inc., E. 

Aurora, N. V ..................................... P 1585 
Bowmar Instr. CorP., Ft. Wayne, Ind. 
Delevan Dlv., CollI/rods., E.' Aurora, 

N.V ................................................... p,1585 
FAE Instr. Corp., Huntington Sta., N.V. 

p 1587 
Electroid Co., Union, N.J. 
Lem Instrument Corp., Farmingdale, N.Y. 
Meltronics Inc., Wantagh, N.Y. 
Midwest Automatic, Inc:, Des Moines, Iowa 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., NEiw Hyde Pk., N.Y. 

Brazing Flux-See Flux, 
Brazing & Soidering-:-Vol 3 

Breadboard Kits-See Kits, 
Breadboarding 

Breakdown Testers-See 
Testers, Insulation 
Breakdown-:-Vol1 

Breakers, Circuit-See Circuit 
Breakers 

Bridges, Admittance­
See Vol 1 

Bridges, Antenna-Se.e, 
Bridges, R-~-VoI1 

Bridges, Audio-SeeVol1 

Bridges, Bolometer­
See Vol 1 

Bridges, Calorimeter­
See Vol 1 

Bridges, Capacitance­
See Vol 1 

Bridges, Deviation-See Yol1 

Bridges, Impedance-
See Vol 1 

Bridges, Inductance­
See Vol 1 

Bridges, Kelvin-See Vol 1 

Bridges, Limit-See Bridges 
(Specific Types)-VoI1 

Bridges, Magnetic 
Susceptibility-See Vol 1 

Bridges, Megohm-See 
Bridges, Resistance-Vol 1 

Bridges, Power, R-F-' 
See Vol 1 

Bridges, Programmable-See 
Bridges (Specific Types)­
Vol 1 

Bridges, Q:""'See Vol 1 

Bridges, Ratio-See Testers, 
Ratio Yoltage-AlsoSee 
Meters, Ratio-Vol 1 
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Bridges, Resistance-
See Vol 1 

Bridges, R-F-SeeVoI1 

Bridges, Scherlng-See Vol 1 

Bridges, Self-Balancing..:... 
$eeVol1 

Bridges, Silicon Cell 
EICtrn;· Devices, Vonkers, N.V ..... P 1802 
General Electc. Semiconductor; 
Syracuse" N. V. 

International Rectifier, EI Segundo, Cal. 
Precision MonOlithic&, Sarita Clara, cal. 
RCA Elctms. Comps.,'Hal'l'ison, N.J. 
Semtech Corp., Newbury Pk., Cal. . 

p 1818,1820 
Unitrode, Watertown, Mass. "'_'" p 1854 
UnHrode Corp., Watertown, Mass. 

p 1854 
Westingtiouse Elec., Voungwood, Pa. ' 

p 1859 
Bradley SemicOnductor Corp:, New 

Haven, Conn. 
Computer Dkide, Fair Lawn, N.J. 
Edal Inds., Inc.: E. Haven, Conn. ' 
Mullard, Inc., Farmingdale, N.Y. 
Varo, Inc., Semiconductor Div., Garland, 

Tex. . . 

Bridges, Strain Gauge­
See Vol 1 

Bridges, Synchro & Resolver 
-See Vol 1 

Bridges, Temperature­
See Vol 1 

Bridges, Therm.lstor­
See Vol 1 

Bridges, Wenner-See Vol 1 

Bridges, Wheatstone-
See Vol 1 

Brushes & Brush Assemblies 

Burnishers, Contact....,. 
See Vol 3 

Bus Bars & Systems- . 
See Vol 3 

Bushings, Glass, Plastic, 
Metal, etc.-See Vol 3 

Bushings, Hermetically 
. Sealed-See Vol 3 

Buzzers-See Bells, Buzzers, 
Gongs, Sirens & Aural . 
Warning Devices 

Cabinet Coolers, Blowers & 
Fans-See Blowers & Fans 
..-;.VCiI3 

Cabinet Pressurization . 
Systems-See Pressurization 
Systems, Equipment Cabinet 
-VoI3.". .' 

Cabinets & Accessories, 
Metal-See Vol 3 

Cabinets, Metal Shielded­
See Vol 3 

Cabinets, Plastlc-See Vol :3 . 
Cabinets,' Sliding Drawer--:- .' 

See Vol 3 

Cabinets, Speaker-See 
Enclosures, Speaker-Vol 1 

Cabinets, Wood (Excluding 
Klts)-See Vol 3 

Cable, Audlo-See Vol 3 

Cable, Battery Booster""':' 
See Vol 3 

Cable, Coaxial-See Vol 3 

Cable, Control-See Cable, 
Muiticonductor-Vol 3 

Alrllyte Elctrria:' Co., Bayonne, N.J. 
p 1580 Cable, Dial-See Cords & 

Chicago Switch, Chleago, III. Cable, Dial Drive 
Engelhard Minerals & Chern., Murray . Cable, Fault Locators-See HIII,N.J. ' 
Fabrieast, Inc., So. EI Monte, Cel.p 1593' Locators, Cable & Line Fault 
General Elec. Co., Schenectady, N.V. -Vol 1 
Graphite Metallizing Corp., Vonkers, 

N.V. _ .................... ; ..... : ...... __ •.. _ ...... p 1596 Cable, Flat, Collated (Flat or 
Jonard Inds. Corp;, Bronx, N.V: Round Conductors)-,-
Keystone carbon Co., St. Marys, Pa. See Vol 3 ' 

Cable, Telephone-See Vpl 3 

Cable~ TransmisSion Line­
SeeVol3 

Cable, Trlaxlal-See Vol.3 

Cable Assemblies & 
Harnesses-See Vol :3 

Cable Clamps & Clips-See 
Clamps & Clips, Cable-V?13 

Cable-End Sealing Klts--:.5ee 
Kits, Cable-End sealing-
Vol 3 

Cable Pressurization 
Equipment-SeeVol1 

Cable Retractors-See Vol 3 

Cable Testers-See Testers, 
Cable-Vol 1 

Cages, Circuit .Board-See 
Racks, Circuit-Vol.3 

Calculators, Electrical & 
·Electronlc-Also See. 
,Computers, Desk Top­
See Vol 1 

Calibration Servlces-See 
Services, Calibration & 
In.strument Repair-Vol 3 

Calibrators, Accelerometer­
See Vol 1 

Calibrators, Attenuatlon-
See Vol 1 . 

Calibrators, Crystal-See Vol 1 

Calibrators, Current-
See Vol 1 

Calibrators, Frequency-
See Vol 1 '. 

Calibrators, LVDT-See Vol 1 

Calibrators, Magnetic Field­
See Vol 1 

Calibrators, Meter-See 
Testers, Meter-Vol 1 

Calibrators, Microphone­
See Vol 1 

Airco Speer Carbon:Graphite, Carbon ' 
Prods, Depl., SI. Marys. Pa. Cable, Flat; Etched-SeeVol 3 Calibrators, Noise-See Vol 1 

Avionics, Inc., South Bend, Ind. 
Carbone Corp:, Boonton; N.J. 
Collectron Corp., New York, N.Y. . 
~elton, S.A. & Son Co., Manchester" N.H. 
General Devices, Inc., Princeton, N.J. , 
Helwig Carbon Prods:, Inc., Milwaukee, 

Wisc. 
Jenkins', MoW. Sons, Inc., Cedar Grove, 

N.J, . 
Meridian Laboratory, Inc., Madison, Wisc. 
Micro Contacts Inc:, Hicksville, N.Y. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Ney, J.M, Co .• Blqomfield, Conn. 
Northern Precision Labs" Inc., Fairfield, 

N.J. .' , . 
Nuclear Prods. Co., EI Monte, Calif. . 
Ohio Carbon Co .• Cleveland, Ohio 
Ostby & Barton Co., P~ovidence, R.1. 
Pure Carbon Co., Inc., Sl. Marys, Pa. 
St. Marys Carbon Co., SI: Marys, Pa: 
Stackpole Carbon Co., Carbon Div., SI. 

Marys, Pa .. 
Superior Carbon Prods., Inc., Cleveland, 

Ohio 
Union Carbide, Carbon Prods. Dlv., New 

York, N.Y. ' .,,' . 
Wendon Co.,.lnc., Stamford, Conn, 

Buffer Memories, .' , 
Computer-Also See 
Memory Systems---: 
See Vol 1 .' 

Bulbs-Se!,! Lamps . 

Bumpers-See Vol 3 

Cable, Flexible-See Cable, 
Flat-Vol 3 . 

Cable, Heater-See Vol 3 

cable, High Voltage­
See Vol 3 

Cable, Irradiated-See Vol 3 . 

Cable, Low-Capacitance­
See Vol 3 

Calibrators, Oscilloscope­
See Vol 1 

Calibrators, Radar Range­
See Vol 1 

Calibrators, Sweep-See 
Generators, Sweep-Vol 1 

Calibrators, Synchro­
See Vol 1 

Cable, Micropl"!on&:-5ee VO,I 3 Calibrators, Telemetering­
See Telemetering TesterS---: 

Cable, Multlconductor­
See Vol 3 

Cable, Power-See Vol 3 

Cable, Retractlle-See Cords, 
Retractile-Vol 3 

Cable, Rlbbon....:.see Cable, 
Flat..,...Vol3 

Cable, Rotator, Antenna-
See Vol 3 . 

Cable, Shlelded-See Vol 3 

Cable, Solid Dielectric-
See Vol 3 . 

Cable, TFE Insulated­
See Vol 3 

Cable, TV Camera-See Vol 3 

Vol 1 ' . 

Calibrators, Time-Base­
See Vol 1 

Calibrators; Voltage­
See Vol 1 

Calibrators, VSWR-See Vol 1 

Calling Sytems-See 
Intercommunication Systems 
-Vol 1 

. . \ 

Calorimeters, Heat Transfer­
See Vol 1 

Ca"orl~eters, Laser-
... See Vol 1 

Calorimeters, Microwave­
See Vol 1 

For address&s see YELLOW SECTION eem/1971 (Vol. 2) 
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Calorimeters, Optical 
EG & G, Inc., Salem, Mass. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Precision Sci. Co., Chicago, III. 

Cameras, Data Recording 
Abtronies, Inc., Livermore, Calif. 
AGFA·Gevaert, Inc., Teterboro, N.J. 
CAl Div. Bourns Inc., Barrington, III. 
Chadwick·Helmuth Co., Inc., Monrovia, 

Calif. 
Cole Instr., Costa Mesa, Cal. 
Conductron Corp., SI. Charles, Mo. 
Electro Photo Systems, Anaheim, Cal. 
Entron Inc., Morganville, N.J. 
Ercona Corp., Bellmore, N.Y. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Heitz, Karl, Inc., ~ew York, N.Y. 
Integrated Controls, San Diego, Cal. 
KDI Adtral, Inc., Broomall, Pa. 
Lehigh Valley Elctm., Inc., Fogelsville, Pa. 
Maurer, J.A., Inc., Woodside, N.Y. 
Meteorology Research, Inc., Altadena, 

Calif. 
Photo-Sonics, Inc., Burbank, Calif. 
Photomechanisms Div., Inc., Huntington 

Sta., N.Y. 
Red Lake Labs, Inc., Santa Clara, Calif. 
Teledyne Camera Sys., Arcadia, Cal. 
3M Co., SI. Paul, Minn. 
Traid Corp., Glendale, Cal. 
Westinghouse Elec. Corp., Pittsburgh, ,Pa. 

Cameras, Image Converter 
Abtronies, Inc., Livermore, Calif .. 
Advanced Kineties, Costa Mesa, Calif. 
Goodyear Aerospace Corp., Akron, Ohio 
Multi Media Engrg., Inc., Rockville, Md. 
Photo·Sonies, Inc., Burbank, Calif. 
RCA Gov!. & Comm. Sys., Moorestown, 

N.J. 
TRW Instrs., EI Segundo, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Cameras, Image Dissection 
Goodyear Aerospl\ce Corp., Akron, Ohio 

Cameras, Infrared 
Dynarad, Inc., Norwood, Mass. •••• p 439 
Barnes Engrg. Co., Stamford, Conn. 
GBC Closed Circuit TV Corp .. New York, 

N.Y. 
Heitz, Karl, Inc., New York, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Traid Corp., Glendale, Cal. 
TRW Instrs., EI Segundo, Cal. 

Cameras, Microcircuit 
Processing 

Brown Mfg. Co., Evanston, III. 
Burke & James, Inc., Chicago, III. 
Film Microelectronics, Inc., Burlington, 

Mass . . 
HLC Mfg. Co., Inc., Willow Grove, Pa. 
Olympus Corp. America, New Hyde Park, 

N.Y. 
Zeiss, Carl, Inc., New York, N.Y. 

Cameras, Oscilloscope 
Hewlett-Packard, Palo Alto, Cal. 
Tektronix, Inc., Beaverton, Ore. 
Abrams Instr., Lansing, Mich. 
CAl Dlv. Bourns Inc., Barrington, III. 
Dumont Oscilloscope Labs., Inc., W. 

Caldwell, N.J. 
Ealing Corp., Cambridge, Mass. 
Entron Inc., Morganville, N.J. 
Gordon Alan Entprs., N. Hollywood; Cal. 
Heitz, Karl, Inc., New York, N.Y. 
Integrated Controls, San Diego, Cal. 
Lehigh Valley Elctrn., 'Inc., Fogelsville, Pa. 
Maurer, J.A., Inc., Woodside, N.Y. 
Mice Instr. Co., Cambridge, -Mass. 
Photo·Sonies, Inc., BurbaAk, Calif. 
Photo Tech. Prods., Garden City, N.Y. 
Red Lake Labs, Inc., Santa Clara, Calif. 
Shotec Inc., Clearlake Oaks, Cal. 
Stoelting Co., Chicago, III. 
Teledyne Camera Sys., Arcadia, Cal. 
Traid Corp., Glendale, Cal. 
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Cameras, Rotating Mirror & 
Drum 

Fairchild Space & Defense Sys., Syosset, 
N.Y. 

Gordon Alan Entprs., N. Hollywood, Cal. 
Photo-Sonics, Inc., Burbank, Calif. 
Rank Precision Inds., W. Nyack, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., Sl. 

Louis, Mo. 

Cameras, TV (Black And 
White) &. Accessorle~ 
See Vol 1 . 

Cameras, TV (Color) & 
Accessories-5ee Vol 1 

Cameras, TV, Infrared­
See Vol 1 

Cameras, X-Ray-See Vol 1 

Cams-5ee Vol 3 

CapaCitors, Fixed, 
Motor-Startlng-5ee Vol 3. 

CapaCitors, Fixed, Mylar-
See Vol 3 ' 

Capacitors, Fixed, Mylar, 
Metallized-5ee Vol 3 

CapaCitors, Fixed, Nlobium­
See Vol 3 

CapaCitors, Fixed, 011-
See Vol 3 

CapaCitors, Fixed, Paper­
See Vol 3 

Capacitors, Fixed, Paper, 
Metallized-5ee Vol 3 

CapaCitors, Fixed, Photoflash 
-5eeVol3 

Cans & Flat Packs, Integrated Capacitors, Fixed, 
Circult-5ee Packages, Polycarbonate-5ee Vol 3 
Integrated Circuit Capacitors, Fixed, 

Cans, . Capacitor-5ee Vol 3 

Cans, Crystal-See Vol 3 

Cans, Relay-5ae Vol 3 

Cans, Semlconductor­
See Vol 3 

Cans, Transformer-See Vol 3 

Capacitance Comparator~ 
See Bridges, Capacitance­
Vol 1 

Capacitor Leakage Indicators 
-5ee Testers, Capacitor-
Vol 1 . 

capaCitors, Air Cooled­
See Vol 3 

Capacitors, Chip (For 
Microcircuits)-5ee Vol 3 

Capacitors, Fixed, Alr­
See Vol 3 

Capacitors, Fixed, Bathtub­
See Vol 3 

Capacitors, Fixed, Ceramic- . 
See Vol 3 

Capacitors, Fixed, Ceramic 
Disc-See Vol 3 

Capacitors, Fixed, Decade­
See Vol 3 

Polycarbonate, Metallized~ 
See Vol 3 

Capacitors, Fixed, 
Polystyrene-5ee Vol 3 

Capacitors, Fixed, Porcelain, 
Enamel-See Vol 3 

Capacitors, Fixed, Power 
Factor Correctlon-
See Vol 3 

Capacitors, Fixed, 
Pulse-Forming Network"':"" 
See Vol 3 

Capacitors, Fixed, Silvered 
Mica-See Vol 3 

Capacitors, Fixed, Tantalum-
See Vol 3 . 

Capacitors, Fixed, TFE­
See Vol 3 

Capacitors, Fixed, TFE, 
Metallized-5ee Vol 3 

Capacitors; Fixed, 
Temperature Compensating 
-5eeVol3 

Capacitors, Fixed, Vacuum­
See Vol 3 

Capacitors, Overvoltage 
Protected-See Vol 3 

Capacitors, Variable, Air-
CapaCitors, Fixed, Electrolytic See Vol 3 

(All Types)-5ee Vol 3 
CapaCitors, Variable, .Ceramic 

Capacitors, Fixed, Feedthru- -5ee Vol 3 . 
See Vol 3 

CapaCitors, Fixed, F:llm­
See Vol 3 .. 

Capacitors, Fixed, Gas Filled 
-5eeVol3 

CapaCitors, Fixed, Glas~ 
See Vol 3 

CapaCitors, Fixed, High 
Capacitance-Low Voltage-' 
See Vol 3 

Capacitors, Fixed, High 
. Temperature-See Vol 3 

Capacltors,Flxed, High 
Voltage-5ee Vol 3 

Capacitors, Variable, Fllm-
See Vol 3 . 

Capacitors, Variable, Ga~ 
See Vol 3 . 

Capacitors, Variable, Glas~ 
See Vol 3 . 

Capacitors, Variable, High 
Temperature-5ee Vol 3 

Capacitors, Variable, HV (Lab 
Type)-Also See Decade 
Boxes,Capacltance...:.... 
See Vol 3 . 

capacitors, Variable, Motor 
Driven-5ee Vol 3 

CapaCitors, Fixed, Laboratory CapaCitors, Variable, Mica-' 
Standard-5ee Vol 3 See Vol 3 

Capacitors, Fixed, Mlca­
See Vol 3 

CapaCitors, Fixed, Motor Run 
-5ee Vol 3 

Capacitors, Variable, 
Neutrallzlng-5ee Vol 3 

Capacitors, Variable, Oil-:-
See Vol 3 . ' 

For addresses see YELLOW SECTION 

CapaCitors, Variable, Padder 
-5ee Vol 3 

CapaCitors, Variable, Plston­
See CapaCitors, Variable, 
Trimmer (All Type~)-Vol 3 

CapaCitors, Variable, Quartz­
See Vol 3 

CapaCitors, Variable, Silicone 
-5eeVol3 

Capacitors, Variable, TFE­
See Vol 3 

CapaCitors, Variable, 
Temperature Compensating 
-5ee Vol 3 

CapaCitors, Variable, Trimmer 
(All Types)-See Vol 3 

CapaCitors, Variable, Vacuum 
-See Vol 3 

CapaCitors, Water Cooled­
See Vol 3 

Caps, Connector-5ee Vol 3 

Caps, Forms & Tapes, Heat 
Shrinkable-Also See 
Tubing, Heat Shrinkable­
See Vol 3 

Caps, Grid & Plate-See Clips 
& Caps, Grid & Plate-Vol 3 

Caps, Lens, Indicator Light 
ADC Prods., Minneapolis, Minn. 
Circon Corp., Goleta, Csl. 
Dlatight Corp., Brooklyn, N.Y. 
Drake Mfg., Harwood Hgts., III. 
Electro-Mech. Camps., S. EI Monte, Cal. 
General Elee. Co., Schenectady, N.Y. 

p 1462 
General illumination, Ine., St. Paul, Minn 

p 1457-1459 
Genisco Technology Corp., Eldema 

Dlv., Compton, Cal ............... p 1454,1455 
GTE Sylvania Inc., Hilillboro, N.H.p 1465 
Ind'l. Devices, Edgewater, N.J. 
Leecraft Mfg. Co., Inc., Long Island 
. City, N.Y ......................................... P 1482 
LVC Ind's., Inc., Corona, N.Y ....... P 1441 
Sloan Co., Sun Valley, Cal. 
Trimm, Ine., Libertyvllie, III. 
Aeronautical Elec. Co., Inc., Chicago, III. 
APM Hexseal Corp., Englewood, N.J. 
Arcolectric Switch Co., N. Hollywood, 

Calif. 
Clare·Panda, Co., Post Falls, Idaho 
Compu·Lite Corp., Irvine, Cal 
Eby Sis. Co., Jamaica, N.Y. 
Electro Assemblies, Inc., Chicago, III. 
Glar·Ban Corp., Buffalo, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Kopp Glass, Inc., Pittsburgh, Pa. 
Marco-Oak, Anaheim, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Penn Keystone Corp., Ansonia, Conn. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Precision Paper Tube Co., Wheeling,. III. 
Resinite Corp. Div., Wheeling, III 
Staver Co" Inc., Bay Shore, N.Y. 
Tekform Prods. Co., .Anaheim, Cal. 
Warren Comps. Corp., Warren, Pa. 

Caps, Wire-Splicing-5ee 
Splicers, Wire (Butt & Cap 
Types)-Vol 3 

Carbides-5ee Vol 3 

Carbon-5ee Vol 3 

Card Holders, Circuit Board­
See Racks, Circuit Board­
Vol 3 

Card Readers-5ee Punched 
Card Equipment-Vol 1 
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Cards, Linear Function (With . 
Discrete Components) 

Beta Instr., Newton Upper Falls, Mass. 
p337 

Bulova Watch Co., Servo Prods. 
Elctrns. Dlv., Woodside, N.Y. 

CELCO, Mahwah, N.J ....................... P 339 
Centralab, Elctrns., Milwaukee, Wlsc. 
DOC, Hicksville, N.Y. 
Digital Equip. Corp., Maynard, Mass. ' 
Dlgltron Corp., NOrristown, Pa. 
Eigenco; Ine., Santa Monica, Cili. 

p 460,481 
Hybrid Sys. Corp~ Burlington, Mass. 

. p 352 
Intronles, Inc., Newton, Mass ..... p t288 
Metric Sys., Ft. Walton Beach, Fla.p 358 
North Hilla Elctms., Inc., Glen Cove, 

N.Y ................................................... p t339 
Preclalon Monollthlcs, Santa Clara, Cal. 
Raytheon Computer, Santa Ana, Cal. 

p 375 
RO Assocs., Menlo Pk., Cal. 
Saalectro Corp., Mamaroneck, N.Y. 
Teledyne Philbrick, Dedham, Mass. 
Tempo/UTI Dlv., Chatsworth, Cal. 
A C Electronics Co .• Santa Monica. Cal. 
AMBAC Inds .• Garden City. N.Y. 
Analog Devices. Inc .• Norwood. Mass. 
Analogic. Wakefield. Mass. 
Atlantic Instrs. Corp .• Watertown. Mass. 
Automatic Control Elctms. Co .• San 

Antonio. Tex. 
BECO Solid State Systems. Salem. Va. 
Clifton Div .• Clifton Hgts .• Pa. 
Data Technology 'Corp .• Palo Alto. Cal. 
De-Tec· Tronic Corp .• Chicago. III. 
Digital Prods .• San Pedro. Calif. 
Doran Mfg. Co .• Cincinnati. Ohio 
Flexible Circuits. Inc.; Warrington. Pa. 
General Comps .• Inc .• SI. Petersburg. Fla. 
Gulton Inds .• Albuquerque. N.M. 
Interlind Elctrns .• Doraville. Ga .. 
In Semiconductors. W. Palm Beach. Fla. 
Kentrox Inds .• Inc .• Portland. Ore. 
Komak. Inc .• Phila .• Pa. 
Lear Siegler. Inc .• Santa Monica. Calif: 
Monitor Sys .. Inc .• FI. Washington. Pa. 
Philway Prods .. Ashland. Ohio 
Ragen Precision Inds .• Inc .• N. Arlington. 

N.J. 
Struthers·Dunn. Inc .• Pitman. N.J. 
Superior Elec .• Bristol. Conn. 
Transducer Controls Corp .• Covina. Calif. 
Universal Resch. Labs .• Elk Grove Village; 

III 
Xerox Data Sys .• EI Segundo. Cal 
Y.T. & T. Corp .• Roslyn Hgts .• N.Y. 

Cards, Linear Function (With 
IC'S) 

Beta Instr., Newton Upper Falls, Mass. 
p 337 

Centralab, Elctms., Milwaukee, Wise. 
Computer Prods., Ft. Lauderdale, Fla. 

p 341 
DOC, Hicksville, N.Y. . , 
Digital Equip. Corp., Maynard, Mass. 
Dlgltron Corp., Norristown, Pa. 
Hybrid Sys. Corp., Burllngtc:in, Mass. 
Intronles, Inc., Newton, Mass. 
Metric Sys., Ft. Walton Beach, Fla.p 359 
(NES) Nationwide Elctrn. Sys., Itasca, . 

III. 
North Hills Elctms., Inc., Glen Cove" 

N.Y. 
Precision Monollthlcs, Santa Clara, Cal. 

, , p 1548 

Raytheon Computer, Santa Ana, Cal. 
p 375 

Teledyne Phllbrlck, Dedham; Mass. 
Tempo/UTI Dlv., Chatsworth, Cal. 
A C Electronics Co .• Santa Monica. Cal. 
AMBAC Inds .• Garden City. N.Y. 
Analog Devices. Inc .• Norwood. Mass. 
Analogic. Wakefield. Mass. 
Atlantic Instrs. Corp .• Watertown. Mass. 
Automatic Control Elctrns. Co .• San 

Antonio. Tex. 
BECO Solid State Systems. Salem. Va. 
CHfton Div .• Clifton Hgts .• Pa. 
Data Technology Corp .• Palo Alto. Cal: 
Digital Prods,. San Pedro. Calif. 
General Comps .• Inc .• SI. Petersburg. Fla. 
Goodyear Aerospace Corp .• Akron. Ohio 
Gulton Inds:. Albuquerque. N.M.' . 
Interlind Elctms .• Doraville. Ga. 
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In Semiconductors., W. Palm Beach. Fla. 
Monitor Sys .• lnc .• Ft. Washington. Pa. 
Morey Corp. Downers Grove. III. 
Philway·Prods .• Ashland. Ohio 
Ragen Precision Inds .• Inc .• N. Arlington. 

N.J. ' 
Stanford Applied Engrg .• Santa Clara. ,Cal. 
Struthers·Dunn. Inc .• Pitman. N.J,. 
Struthers-Dunn. Inc .• Bettendorf. Iowa 
Transducer Controls Corp., Covina; Calif. 
Universal Resch. Labs .• Elk Grove Village. 

III 
Wyle Labs .• EI Segundo. Calif. 
Y.T. & T. Corp .• Roslyn Hgts .• N.V: 

Cards, Logic (WIth Discrete 
Components)-See Vol l' 

Cards, Logic (With IC'S)-
See Vol 1 

Carriages, Probe 
Hewlett-Packard, Palo Alto, CaL . 
Omega Labs .• Inc .• Rowley. Mass. 
PRO Elctrns .• Inc .• Westbury. N.Y. 

Carrier Current Systems-See 
Comm, Systems, Carrier . 
Current-Vol 1 

Carrlers-See Holders & 
Carriers 

Cartridges, Microphone­
See Vol 1 

Cartridges, Phono, Ceramic­
See Vol 1 

Cartridges, Phono, Crystal-
See Vol 1 ." , 

Cartridges, Phono; MagnetiC 
-5eeVol1 ' 

Carts, Instrument & 
Equipment-'-SeeVol3 

Cases, Delay Llne--See Vol 3 
Cases, Equipment, 

Instrument, Meter 
(Portable)-See Vol 3 

Cases, Equipment, 
Instrument, Meter' 
(Statlonary)-See Vol 3 

Cases, Relay~ee Cans, 
Relay-Vol 3 

Cases, Semiconductor-See 
Cans, Semiconductor-Vol 3 

Cases, Shielded-5ee 
Containers, Shieidect-:-Vol 3 

Cases, Translt-5ee Transit 
Cases-Vol 3 

CastlngS-See Metal' Parts, 
Cast-Vol 3 

Cathode-Ray Readout Tubes 
-5ee Tubes~ Readout 

Catv Systems' & Eqailpment-
See Vol 1 '. 

Cavities, Microwave' 
Applied Microwave Lab., AndOVel-, 

Mass. ',." 
Electro-Mechanics Co., Austin, Tex. 

, ,..,. p452 

Frequency Engrg. Labs., Farmingdale, ' 
N.J ..... ; ...... , ...... ; ...................... _ ... _ ... P 605 

General Elec. Co., Schenectady, N.Y. 
Microwave Cavity labS., La ,Grange; III. 

p'610 
Polarad Elctm. Instrs., Lake Succesa, , 

N.Y. ,. 

RCA Elctrns. Comps., HarriSon, N.J. 
AIL. Div. ,Cutler-Hammer., Inc .• Deer Park •. 

N.Y. 
Aircom. Inc .• Union. N;H. 
A.R.F. Products. Inc .• Boolder. Colo. 
A.R.F. Products.- Inc .• Raton. N.M. 
Astrolab Inc .• Linden. N J 
AUL Instrs .• lnc .• Ftushng. N.Y. 
coax Devices Inc .• Chelsea. Mass. 

Collins Radio Co .• Dallas. Tex. 
Dittmore·Freimulh Corp .• Milwaukee. W1sc. 
GAF Corp .• New York. N.Y. 
Herley Inds .• Inc., Syosset. N.Y. 
Industrial Microwave. Scotch Plains. N.J. 
Maury Microwave Corp .• Cucamonga, 

Calif. 
MCS Corp •• Monrovia. Cam. 
Microdot Inc .• S. Pasadena. Calif. 
Microlab/FXR. Livingston. N.J. 
Micromega. Los Angeles. Cal. 
Microwave 'Assocs .• Inc .• Burlington, Mass. 
Microwave Development Labs .• Inc .• 

Needham Hgts .• Mass. 
Microwave Div. Nashua. N.H . 
Microwave' FI~er Co .• Inc .• East Syracuse. 

N.Y. 
N-H Microwave. Inc .• !'led Bank. N.J. 
Omega Labs .• Inc .• Rc:iwley. Mass. 
Pabst engineering Equipment Co .• Inc .• 

Elizabeth. N.J. 
PRO Elctrns .• Inc .• Westbury. N.Y. 
Premier Microwave. Port 'Chester. N.Y. 
RCA Gov!. & Comm. Sys .• Moorestown. 
N.J.' 

Reeve Elctms .• Inc .• Chicago. ill. 
RFD, Inc .• Tampa. Fla. 
Sage Labs. Inc .• Natick. Mass. 
Scientific-Atlanta. InC .• Atlanta. Ga. 
Struthers Elctms. Corp ... Mamaroneck. 

N.Y. 
Syncor Prods. Co .• Inc .• Malden. Masa. 
Thomson-CS'F Electron TUbes. N.Y .• N.Y. 
Trak Microwave. Tampa. Fla. 
Varian Assocs., Palo A~o. Cal. 
Zeta Labs .• Inc .• Mountain View. Calil. 

Cells, Electrolytic (Tlmlngl­
See Timers, Electrolytic Cell 

Cells, Fuel-See Fuel Cells~ 
Vol 1 

Ceils, Kerr 
Dell Optics Co .• Inc .• N. Bergen. N.J. 
Thermal Amer. Fused Quartz. Montville. 

N.J. 

Cells, Load 
Schaevllz Engrg., Pennsauken, N.J. 

p 1989 
BLH Elctrns:. Inc .• Waltham. Mass. ' 
Dillon. W.C. & Co .• Van Nuys 340. Calif. 
Gentran ,Inc .• Sunnyvale. Cal 
Houston Scientific Inds .• Inc .• Houston. Tex 
Interface. Inc .• Scottsdale. Ariz. 
Kelk.George Ltd .• Don Mills. Ont.. Canada 
Kenney Engrg. Corp .• Monrovia. Cal. 
Kistler Instr. Co .• Redmond. Wash. " 
Lebow Ass,ocs .• Inc .• Troy. Mich. 
Micro-Strain. Inc .• ' Spring City. Pa. 
Revere Bctrn. Div .• Wallingford. Conn. 
SenSotec. Inc .• Columbus. Ohio 
Strainsert Co .• BrYn Mawr: Pa.· , 
Thwing-Albert Instr. Co .• Philadelphia; Pa. 
Transducer Controls Corp .• Covina. Calif. 
Transducers. Inc .• Santa Fe Springs. Calif. 
Tyco Instr. Div .• WalthSm; Mass. 
West Coast Resch. Corp .• Los Angeles. 

Calif. ' 
Wood. C.N. Mig: Co .• New1own. Pa. 

Cells, Photoconductive 
Allen-Bradley Co., Milwaukee, WIse., 

, p 1535 
C1a1rex Elctms., ML Vemon, N.Y. p 1637 
General Elec. Co., Schenectady, N.Y. 
Hewlett-Packard, Palo Alto,' Cal. 
Nat'L Semiconductors, Plattsburgh, N.Y: 

. p 1814 
Rayth~ Co., Quincy, Masa ..... _ p 2005 
Tokyo Elee. Co., Ltd., Chlyoda-ku, 

Tokyo, Japan ' 
United Detector Tech., Santa Monica, 

Cal ..... _ .. _; ... _ .............. : .. _ .... : .......... Ii 1639 
Vactec, Marytand Hgts., Mo .. _ .. ~. p 1840 
Amperex Elctrn .• Slatersville. R.I. 
Baldwin Elctrns .• ,Uttle Rock. Ark. " 
Farmer Eisc. Prods. Co .• Inc .• Natick. 

Mass. 
Ferranti Ltd:. Hollinwood. Lancs .•. England 
Hamamatsu TV Co .• Ltd .• Hamamatsu 

City. Shizuoka Pre!.. Japan 
Infrared Inds .• Inc .• Santa Barbara. Cal.' 
Infrared Inds .• Waltham. Mass. 
Int·l. Register. Chicago. III. 
LGM Elctrns .• Inc .• Houston: Tex. 

For addresses see YELLOW SECTION 

Monsanto-Elctm. Spec. Prods .• ' Cupertino. 
Cal. " 

Moririca Elctms .• Ltd .• Tozuka-ku. 
Yokohama. Japan 

Mullard. Inc .• Farmingdale. N.Y. 
Optoelectronics. Inc .• Petaluma. Cal. 
Pioneer Elec: & ResCh. Corp .• Forest 

Park. III. 
Quantrol Elctms .• Inc .• EI Paso. Tex. 
Santa Barbara ResCh. Ctr .• Goleta. Calif. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Wamer Elec. Brake & Clutch Co .• Beloit. ' 

W1sc. . 

Cells; Photoemisslve-Also 
See Tubes, Photomultiplier 

Abtronlcs. Inc .• Livermore. Calif. 
Calvert Elctrns .• Inc .• New York. N.Y. 
Cetron Elctrn. Corp .• Geneva. III. 
EMR Div .• Princeton. N.J. 
Hamamatsu TV Co .• Ltd .• Hamamatsu 

City. Shizuoka Pref.. Japan 
Hughes Aircraft Co. Culver City. Cal. 
Mullard.lnc .• Farmingdale. N.Y. . ' 
Photomation. Inc .• Mountain View. Calil. 
Rank Precision Inds .• W. Nyack. N.Y. 
Thomson-CSF Electron Tubes. N.Y .• N.Y. 

Cells, Photovoltaic 
ADen-Bradley Co., Milwaukee, Wise. 

p 1535 
Centrl\'ab semiconductor, EI Monte, 

Cal ..... _ ........................ _ ...... _._ ...... p 1798 
C1.lrex E1ctms., Mt. Vemon, N.Y. p 1637 
International Rectlner, EI Segundo, Cal_ 
Julkl Research Lab., N_ York, N.Y. 
Nat'l. Semiconductors, Plattsburgh, N.Y. 

p 1814 
sensor Tech., Van Nuys, C., ....... p 1638 
United Detector Tech., Santa Monica, 

Cal ................... _ .............................. p 1639 
Vactec, Maryland Hgts., Mo .... , .... p 1640 
Allis. LouiS Co .• Milwaukee. WiSe. 
Baldwin Elctrns .• Uttle Rock. Ark. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
HEI. Inc .• Chaska. Minn. . 
Heliotek. Sylmar. Calif. 
Hughes Aircraft Co. Culver City. Cal. 
Infrared Inds .• Inc .• Santa Barbara. Cal. 
Monsanto-Elctrn. Spec. Prods .• Cupertino. 

Cal. 
Moririca Elctrns .• Ltd .• Tozuka-ku. 

Yokohama. Japan 
OptoelectroniCS. Inc .• Petaluma. Cal. 
Photovolt Corp .• New York. N.Y. 
Plessey Elctms. Corp .• Farmingdale. N.Y. 
Santa Barbara Resch. Ctr .• Goleta. Calif. 
Weston Instruments. Inc .• Newark. N.J. 

Celis, Solar-See Cells, 
Photovoltaic 

Ceinents-5ee Adhesives­
Vol 3 

Centrifuges-Also See 
Simulators, Motion­
See Vol 1 

CeramiC Resonators 
Amparex Elctrri. Corp., Hauppauge, N.Y. 
Frequency Control, Inc., Austin, Tex. 
Radio Materials Co., Chicago, III. 
Tokyo Else. Co., Ltd., Chlyoda-ku, 

Tokyo, Japan 
Basic Ceramics Ine., Hawthorne, N.J. 
Crystal Optics Resch .• Inc .• Ann Arbor. 

Mich. 
E.B.L. Co. East Hartford. Conn. 

Ceramlc~ee Insulation' 
Parts, Ceramic-Vol 3 : 

Chambers, 4coustical Test, 
High-Intensity Noise­
See Vol 1 

Chainbers, Altitude-See Vol 1 

Chambers, Anecholc-See 
Anechoic Chamb~rs-Vol 1 

Chambers, Exploslon-. 
See Vol 1 

Chambers, Humldity~ 
See Vol 1 
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PRODUCT INDEX & DIRECTORY (Vol. 2) Circuits, Hybrid, Thick Film 
Chambers, lonizatio~ 

See Vol 1 

Chambers, Magnetic 
Environment-See Vol 1 

Chambers, Pressure­
See Vol 1 

Chambers, Radiation­
See Vol 1 

Chambers; Salt Spray­
See Vol 1 

Chambers; Sand & Dust­
See Vol 1 

Chainbers, Space Simulation 
-See Solar Simulators­
Vol 1 

Chambers,SLinshin~ 
See Vol 1 

Chambers, Temperature­
See Vol 1 

Chambers, Vacuum-
See Vol 1 

Chambers, Vibration­
See Vol 1 

Chargers, Battery-See Vol 1 

Chargers, Magnet-See 
Magnetizers-Vol 1 

Chassis, Circuit Board 
Mounting-See Vol 3 

Chassis Marking Kits-See 
Kits, Marking (Dial, 
Instrument, Equipment, etc.) 

Chassis, Metal-See Vol 3 

Chassis Slides-'-$ee Slides, 
Cabinet, Chassis & Drawer--': 
Vol 3 

Checkers-5ee Analyzers; 
Testers-Vol 1 

Chemically Milled PartS-:-:-See 
Metal Parts, Chemically Milled 
-Vol 3 

Chemicals, Anti-Static-SElEl 
Coatings, Anti-Static-:-Vol 3. 

Chemicals, Degreasing-See 
Cleaners & Solvents-Vol 3 

Chemicals, Dehumidifying­
See Vol 3 

Chemicals, Electroplating-
SEleVol3 ' 

Chemicals, Epoxy Stripping-
See Vol 3 ' , 

Chemicals, Etching-See Vol 3 

Chemicals; Fungicidal-See 
. Coatings, Fungicidal-Vol 3 

Chemicals, Luminescent­
See Vol 3 

Chemicals, Metal Stripping­
See Vol 3 

Chemicals, Photosensitive­
SeeVolS 

Chemicals, Semiconductor 
(Production)-5ee Vol 3 

Chemicals, Wire Stripping­
See Vol 3 

Chestsets-5ee Handsets, 
Chestsets & Operator Sets­
Vol 1 

Chips, Capacitor-See 
Capacitors, Chip-Vol 3 

eem/1971 (Vol_ 2) 

Chips; IC-See Circuits, 
Integrated, Silicon Monolithic, 
Unpackaged Chips 

Chips, Transistor-See 
Transistors, Ghip Unpackaged 

Chromatographs-5ee 
Analyzers, Gas-Vol 1 

Chronographs-See 
Recorders, Timing-Vol 1 

Chronometers-See Vol 1 
Chokes, A-F-See Coils, A-F-

Vol 3 ' Circuit Analyzers-See 
Testers, Signal Tracing­
Vol 1 Chokes, Air Core,DC­

See Vol 3 

Chokes, Filter-'-See VoI,3 

Chokes, R-F-See Vol 3 

Chokes, Swinging-See Vol 3 

Chokes, Waveguide 
CEA, Monrovia, Cal. 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y. 
Waveline, Inc., W. Caldwell, N.J. 
Airtec. Inc., Roselle. N.J. 
American Radar Camps .. Inc .. Denville. 

N.J. 
Cardwell Condenser, Lindenhurst, N.Y.' 
C.B.C. Inds., Inc., FI. Washington, Pa. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y, 
Industrial Microwave, Scotch Plains, N.J. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development labs., Inc., 

Needham Hgts., Mass. 
Omega labs., Inc., Rowley, Mass. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. 
Pem Mach. Tool Co., Inc., Cranford, N.J. 
Piconics Inc., Tyngsboro, Mass. 
Premier Microwave, Port Chester, N.Y. 
Reeve Elctrns., Inc., Chicago, III. 
RF Systems, Inc., Cohasset, Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave· Div., Van 

Nuys, Cal. 
Victor Microwave, Inc., Wakefield, Mass. 

Choppers 
Alrpax Elctrns., Inc., Cambridge, Md. 
American Time Products, Woodside, 

N.Y ................................................... P 1642 
Bulova Watch Elctrns. Div. Amer. Time 

Prods., Woodside, N.Y ............... P 1642 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.Y. 
Elctrn. Applications, S. EI Monte, Cal. 
General Elec. Co., Schenectady, N.Y. 
General Magnetics, Bloomfield, N.J. 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Ind'l. Control Co., Farmingdale, N.Y. 
Internalional Rectifier" EI Segundo, Cal. 
Ithaco, Inc., Ithaca, N.Y ....... : ......... p ,1286 
James Elctrns., Inc., Chicago, III., 
Oak Mfg., Crystal Lake, III. 
Philamon, Inc., Westbury, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 

p 2006 
Stevens-Arnold, Inc., So. Boston; Mass: 

p 2007 
Transmagnetics Inc., Farmingdale, N.Y. 
Advanced Kinetics, Costa Mesa, Calif. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Bristol Div, Waterbury, Conn 
Brower Laboratories, Inc., Waltham, Mass. 
Buckbee·Mears Co., Sl. Paul,Minn. 
Climatronics Corp., Hauppauge, N.Y. 
Collins Electronics, Inc., Stevensville, Md. 
Crystalonics Div., Cambridge', Mass. 
Data Dynamics Div., Englewood, N.J. 
Guildline Instrs., Inc., larchmont, N.Y. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Hobbs Mfg. Co., Worcester, Mass. 
Monsanto·Elctrn. Spec. Prods.,'Cupertino, 

Cal. 
Power Control Corp., Pittsburgh, Pa. 
Rawco Instrs., Inc., FI. Worth, Tex. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Universal Relay Corp., New York, N.Y. 

Choppers, Photo-5ee 
Choppers 

Circuit Board Boxes-See 
Boxes, Component 
(Subassembly Handling)­
Vol 3 

Circuit Board Holders, Jig 
Type-See Holders, Circuit 
Board-Vol 3 

Circuit Board Racks-See 
Racks, Circuit Board~Vol 3 

Circuit Boards, Stamped 
(Without Components) 

A. D. Data Sys., Inc., Rochester; N. Y; 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Augat Inc.~ Attleboro, Mass......... p 1536 
Cinch'Graphik, City of Industry, Cal. 

p 1297 
Data·Control Systems, Danbury, Conn. 
Digital Equip. Corp., Maynard, Mass. 
Douglas Electronics, Inc., San Leandro, 

Cal ............................................. : ..... p 1301 
Dynamics Instr. Co., Monterey Pk., Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ELFAB Crop., Dallas, Tex .............. p 2627 
Pomona Elctrns. Co., Inc., Pomona. Cal. 
Power/Mate, Hackensack, N.J. 
Vector Elc!rn. Co., Inc., Sylmar, Cal. 

p 2722 
Vero Electronics, Inc., Hauppauge, N.Y. 

p 2329 
Accurate Elctrns. Corp., Elyria, Ohio 
Advanced Circuitry Div., Springfield, Mo. 
Ansley Div. ACI Inc., Perkasie, Pa. 
Argent Inds., Inc., Dayton, Ohio 
Cambridge Thermionic, Cambridge, Mass 
Central Plastics Dists., Chicago, III. 
ConSOlidated Resistance SiS., Yonkers, 

N.Y. 
Data Technology Corp., Palo Alto, Cal. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Electrol Co., Inc., York, Pa. 
Epoxy Cast E!ctrn. G!~se Co., Yonkers, 

N.Y. ' 
Flexible Circuits, ·Inc., Warrington, 'Pa. 
General Circuits, Inc., Rqcheste(, N.Y. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham; Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton. Mass. 
Kentrox Inds., Inc., Portland, Ore. 
Keystone EICtrns. Corp., New York, N.Y. 
Micro Contacts Inc., Hicksville, N.Y. 
Mid-West Metal Prods.,'Kansas City, 

Kans. 
Midland Standard'inc., Elgin, III. 
NVF Co., Yorklyn, Del. , 
Power Control Corp., Pittsburgh, Pa. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Rogers Corp., Rogers, Conn . 
Shigoto Inils., ltd., New York, N:Y. 
SKG Assocs., Inc., Boston, Mass. 
Sparton Southwest, Inc., Albuquerque; 

N.M. " 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. ., , 

Synthane Taylor Corp.; Valley Forge, Pa. 
Techinques, Inc., Englewciod, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass, 
Westinghouse Elec.ln!'I., New York, N:Y. 

Circuit Breakers 
Airpax Elctrns., Inc., Cambridge, Md. 

p 1877 
Electrospace Corp., Westbury ...... p 323 
Engelhard Minerals & Chem., Murray 

Hill, N.J. 
Flight Sys., Inc., Mechanicsburg, Pa. 

p 1910 
General Elec. Co., Schenectady, N.Y. 
Heinemann Elec. Co., Trenton, N.J. 

p 1919 

For addresses see YELLOW SECTION 

Kessle .... Ellls Prods., Atlantic Highlands, 
N.J. . 

Mauratron, Inc., Dallas, Tex. 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Schrack Elec. SiS., New York, N.Y. 
Triac Elctrn. Sys., N.Y., N.Y. 
Wagner Elec. Corp., LiVingston, N.J. 
Allis·Chalmers, Milwaukee, Wisc. 
Arrow·Hart, Inc., Hartford, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Cutler·Hammer, Milwaukee, Wisc. 
E·T·A Prods. Co. America, Chicago, III. 
Electrey, S.A., Monterrey, Mexico 
Fasco Inds., Inc., Rochester, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Littelfuse, Inc., Des Plaines, III. 
Mechani~al Prods., Jackson, Mich. 
Mel·Rain Corp., IndianapoliS, Ind. 
Pyle·Na~onal Co., Chgo., III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Square 0 Co., Park Ridge, III. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc .. Attleboro, Mass. 
Underwriters Safety Device Co., Chicago, 

III. 
Waber Elctrns., Inc., Philadelphia, Pa. 
Wadsworth Etec. Mfg. Co., Inc., Covington, 

Ky. 
Westinghouse Etec. Inl'l., New York, N.Y. 
Wood Elec. Corp., Danvers, Mass. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Circuit Linearity Comparators 
-See Comparators, Circuit 
Linearity-Vol 1 

Circuit Testers-See Testers, 
Signal Tracing-Vol 1 

Circuits, Flexible 
Cinch-Graphlk, City of Industry, Cal. 
ITT Cannon ElectriC, Santa Ana, Cal. 
American Elec. Cable Co., Holyoke, Mass. 
Ansley Div. ACI Inc., PerkaSie, Pa. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., los Angeles, Cal. 
Beman Mfg., Inc., New Cumberland, Pa. 
Buckbee·Mears Co., Sl. Paul, Minn. 
Bureau Engraving, Inc., Minneapolis, Minn. 
Chemical Micro Milling Co, Camden, N.J. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Etchit, Inc., S. Hopkins, Minn. 
Flexible Circuits, Inc., Warrington, Pa. 
General Circuils, Inc., Rochester, N.Y. 
Gore, W.L. & Assocs., Inc., Newark, Del. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
lockheed Elctrns. Co., Los Angeles, Calif. 
Philway Prods., Ashland, Ohio 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Flexprint, Manchester, 

N.H. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Sparton Southwest, Inc., Albuquerque, 

N.M. 
Synthane Taylor Corp., Valley Forge, Pa. 
Zippertubing Co., los Angeles, Calif. 

Circuits, Hybrid, Thick Film 
American Elctrn. Labs., Inc., Lansdale, 

Pa ............ ; ........................................ p 1552 
Astro-Space Labs., Huntsville, Ala 
AVX Aerovox Corp., New Bedford, 

Mass .......................................... : .... p 2330 
Cal-R, Inc., Cal. Resistor Div., Santa 

Monica, Cal ................................... p 1537 
Cal-R, Inc., Capacitor Div., Santa 

Monica, Cal ... _ .............................. p 1537 
Cal-R, Inc., Thermonetlcs Div.; Santa 

Monica, Cal ................................... p 1537 
Centralab, Elctrns., Milwaukee, Wisc. 
Centralab Semiconductor, EI Monte, 

Cal ................................................... p 1798 
Columbia Components, Hempstead, ' 

N.Y. 
Computer Prods., Ft. Lauderdale, Fla. 

p 341 
CTS Corp, Elkhart, Ind................... p 1538 
Dale Elctrns., Inc., Columbus, Neb. 

p 1539 
DDC, Hicksville, N.Y ....................... p 1282 
Electro/Data, Inc., Garland, Tex. p 1558 
Elctrn. Assocs., W. Long Branch, N.J. 

p 2381 
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Circuits, Hybrid, Thick Film (cant'd) 
Engeltiard Minerals & Chem., Murray 

Hili, N.J. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
HI-G, Windsor Locks, Conn. 

p 1322,1323,172B 
Hughes Aircraft Co., Hybrid 

Microelectronic Circlllts, Newport 
Bch., Cal. . 

Ind'i Elctrn. Engrs., Van Nuys, Cal •. 
International Rectifier, EI Segundo, Cal. 
Lambda Elctrns., Melville, N.Y. 
Ledex, Inc., Dayton, Ohio ............ p 1542 
Mepco, Inc., Morristown, N.J ....... p 2864 
Multltech Microelctrns., Monterey Pk., 

Cal .............. ~ .................................... p 1543 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Opamp Labs., Los Angeles, Cal. 
Precision Monollthics, Santa Clara, Cal. 

p 1545 
Raytheon Co., Quincy, Mass. 
Sage Elctrns., Rochester, N.Y. 
Sierra Sys., Mountain View, Cal. 
Silicon TranSistor Corp., Garderi CHv, 

N.Y. 
Southern Elctrns., Burbank, CaL P 1548 
Sprague Elec. Co., No. Adams, Mass. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 
Tecnetics, Inc., Boulder, Colo. P BB2,BB3 
Teledyne Philbrick, Dedham, Mass. 
AMBAC Inds .• Garden City. N.Y. 
American Comps .• Inc .• Conshohocken. 

Pa. 
Analog Devices. Inc .• NorWOOd. Mass. 
saldwin Elctrns .• Little Rock. Ark. 
Beckman Instrs .• Helipot Div .• Fullerton. 

Cal. 
Beltone Electronics Corp .• Chicago. III. 
Burr·Brown Resch. Corp .• Tucson. Ariz. 
Circuit Technology. Farmingdale. N.Y. 
ComGeneral Corp .• Dayton. Ohio 
Components. Inc .• Biddeford. Me. 
Composite MicrOCircuits. Waltham. Mass. 
Computer COl)1ponents Inl'l. Palm Beach . 

Gardens. Fla. 
Control Data. Minneapolis. Minn. 
Device Seals. Inc .• Sun Valley. Calif. 
Dlttmore·Freimuth Corp .• Milwaukee. Wlsc. 
Electra/Midland Corp .• Mineral Wells. Tex. 
Electra/Midland Corp .• San Diego. Cal. 
Electro·Science Labs .• Philadelphia. Pa. 
Fabri· Tek. Pompano Beach. Fla. 
Fairchild Semiconductor. Mountain View. 

Calif. 
Fansteel Inc .• N Chicago. III. 
General Instr. Corp .• Hicksville. N.Y. 
Goodyear Aerospace Corp .• Akron. Ohio 
HEI. Inc .• Chaska. Minn. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Intersil. Inc .• Cupertino. Calif. 
Isolech Inc .• Westford. Mass. 
Kevlin Mfg. Co .• Woburn. Mass: 
Kidco. Inc .• Medford. N.J. 
Lockheed Elctrns. Co .• Watchung. N.J. 
Mark Micro·Elctrns .. Mfg .• Bayonne .. NJ 
Micropac Inds .• Inc .• Garland. Tex. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
National Semiconductor. Santa Clara. 

Calif. 
Nucleonic Prods .• Canoga Pk. Cal. 
Owens·lliinois. Consumer & Tech. Prods .• 
, Toledo. Ohio 
Philco-Ford Corp .• Washington. D.C. 
Philway Prods.; Ashland. Ohio 
Rogers Corp .• Rogers. Conn. 
Solitron Devices. Tappan. N.Y. 
Space Age MicrOCircuits. Long Valley. N.J. 
Spectrum Control. Inc .• Fairview. "Pa. 
Teledyne Semiconductor, Hawthorne. Cal. 
Texas Instruments; Dallas. Tex; 
Thor Elctrns. Corp., Elizabeth. N.J. 
Unitron Inds. Corp .• Taipei. Taiwan, 

Republic of China 
Welwyn Elec .• Ltd .• Bedlington, 

Northumberland. England 
Zeltex, Inc .• Concord. Calif. 

Circuits, Hybrid, Thin-Film 
Allen-Bradley Co., Milwaukee, Wisc.p 

1535 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Arra Inc., Bayshore; N.Y. 

AVX AerovGX Cqrp., New Bedford, 
Maa .................... , ..................... ~ ... P 2330 

General Elec. Co~ Schenectady, N.Y. 
Ganeral Electc. Semleonductor, 

Syracuse ... N.Y. 
HeWiett-Packatd, Palo AHa, Cal. 
Hughes Aircraft Co., Hybrid 

Microelectronic Circuits, Newport 
Bch~ Cal 

IRC. Burlington Dlv. of TRW INC., 
. Burllngton, Iowa .......................... P 2886 

Mepco, Inc., MOrristown, M.J. 
Multltech Mlcroelctrns., Monterey Pk.,· 
Cal ...................... ; ... ;. ...... _., ........... P 1543 

Nippon Electrlc/NEC America, N.Y., 
N.Y. . 

Precision Monolithic&, Santa Clara, Cal. 

RaytheOn Co., Quincy, Mass. 
Seacor, Inc~ Norwood, .N.J. 

P 1548 

Sensor Tech~ Van Nuya, Cal., ...... P 1638 
Sprague Elec. C~ No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Unlsern,Phlladelphla, Pa. .... p 1551,1847 
American Comps .• Inc .• Conshohocken, 

Pa. , 
Amperex Elctrn .• slatersville, R.1. 
Analog Devices. Inc .• Norwood. Mass. 
Avantek; Inc .• Santa Clara. Cal. 
Baldwin Elctrns .• Little Rock. Ark. 
Collins Radio Co .• Cedar Rapids. Iowa 
Collins Radio Co .• Newport ,Beach. cain. 
Conductron Corp., SI. Charles. MO. 
Control Data. Minneapolis. Minn. 
Device Seals. Inc .• Sun Valley. Cain. 
Dickson Elctms. Corp .• Scottsdale. Ariz 
Ditlmore-FreimuthCorp .• Milwaukee, Wisc. 
Fairchild Semiconductor. MountainView, 

Calif. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
Film Microelectronics. Inc .• Burlington. 

Mass 
Generallnstr. CorP .• Hicksville. N.Y. 
Halex. Inc .• Torrance. Cal. 
Hughes Aircraft Co. Cuiver City, Cal. 
Hughes Aircraft Co. Fullerton, Cal. 
HyComp Inc .• Maynard. Mass. 
Intersil. Inc .• Cupertino. Calif. 
Kidco. Inc .• Medford. N.J. 
Megadyne Inds .• Inc .• Rochester. N.Y. 
Micro Networks, Worcester. Mass. 
Micropac Inds .• Inc .• Garland. Tex. 
Microwave Assocs .• lnc .• Burlington. Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Mullard. Inc .• Farmingdale. N.Y. 
Nucleonic Prods .• Canoga Pk: Cal. 
Phlico-Ford Corp .• Washington. D.C. 
Phllway Prods .• Ashland. Ohio 
Plessey Elctrns; Corp ... Farmingdale. N.Y. 
RCA Solid Siate Div .• Somerville. N.J. 
Rogers Corp .• Rogers. Conn. ' 
Sloan Technology Corp .• Santa' Barbara. 

Calif. 
Struthers Elctrns. Corp .• Mamaroneck. 

N.Y. 
Teledyne Semiconductor. Hawthorne. Cal. 
Texas Instruments. Dallas. Tex. 
Thor Elmrns. Corp .• Elizabeth. N.J. 
Unitron Inds. Corp., Taipei. Taiwan. 

Republic of China . 
Welwyn Elec .• Ltd .• Bedlington. 

Northumberland. England 

Circuits, Integrated, Metal 
Oxide Semiconductor (Mos) 

General Ele.c. Co., Schenectady. N.Y. 
Genei-aJ E1ectc. Semiconductor, 

Syracuse .. N.Y. 
Hughes Aircraft Co., Mos DiY., Newport 

Beach, Cal ................. _ .... _ .... p 1540, 1541 
Nippon Electric/NEe America, N.Y~ 

N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Unleern, Philadelphia, Pa. .. _ ........ p 1550 
Advanced Merriory Systems. Inc .• 

Sunnyvale. Cal 
American Miero-Sys .• Inc .• Santa Clara. 

Cal. 
Amperex Elctrn .• Cranston. R.t 
Collins. Radio Co .• Newport BeaCh. Cain. 
Electronie ArrayS. Inc .• Mountain View; 

Cal. 
Fairchild SemicOnductor. MountBin View. 

Calif. 
Ferranti Ltd .• Hollinwood. Lancs .•. England 
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Garrett Micro-Circuits Corp .• San Diego. 
Cal 

General Instr. Corp .• Hicksville. N.Y. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircralt Co. Fullerton. Cal. 
Integrated Circuit Engrg .• Phoenix. Ariz. 
lritel Corp:. Mountain View. Cal. 
Intersll, Inc .• Cupertino, Calif. 
Utton Sys .• Inc .• Woodland Hills. Calif. 
loral Elctrn. Sys .. Bronx. N.Y. 
Mostek Corp .• Carrollton .. Tex . 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Muillird. Inc .• Farmingdale. N.Y. 
Nation'al Semiconductor, Santa Clara. 

Cain. ' 
NORTEC Elctrns. Corp .• Santa Clara. Cal. 
Nucleonic Prods .• Canoga Pk: Cal. 
Plesliey Elmrns. Corp .• Farmingdale. N.Y. 
Ragen Precision Inds .• lnc:. N. Arlington, 

N.J. 
RCA Gov!. & Comm. Sys., Moorestown. 

N.J. 
RCA Solid State Div .• Somerville. f'oI.J. 
Sampson Elctms. Prods; Div .• Chicago. III. 
Signetics Corp .• Sunnyvale. Calif. 
Siliconix. Inc,. Santa Clara, Cal. 
Solitron Devices. Tappan. N.Y. 
State Labs. Inc .• New York. N.Y. 
Texas Instruments. Dallas. Tex. 
Thomson-CSF Inc .• New York. N.Y. 
Thor Elctrns. Corp., Elizabeth. N.J. 
Un~ron Inds. Corp .• Taipei. Taiwan. 

Republic of China 

Circuits, Integrated, Digital 
American Elctm. Labs., In~ Lansdale, 

Pa. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
Hughes Aircraft Co., Mos DiY., Newport 

Beach, Cal •. ' 
Ind'i Elcti'n. Engrs., Van Nuys, CaL 
Ledex, Inc., Dayton, Ohio 
Nippon Electrlc/NEC America, N.Y., 

N.Y ................... ; ............................... p 1487 
Spragua Elec. Co;, No. Adams, Mass. 
Unlsem, Philadelphia, Pa ............. p 1550 
Aeg-Telefunken Corp .• Englewood Cliffs. 

N.J. 
Amperex Elctrn .• Cranston. R.I. 
Amperex Elctm .• Slatersville. R.1. 
Avco Corp., Cincinnati. Ohio 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
Computer Components Inl'l, Palm Beach 

Gardens. Fla. 
Control Data. Minneapolis. Minn. 
Dianies. Inc .• Westbury'. N.Y. 
Eiectronic DE!slgn Labs .• Inc .• Phila .• Pa. 
Fairchild Semicoilductor. Mountain View. 

Calif. 
Ferranti Elec .• Inc .• Plaihview. N.Y.. . 
Ferranti Ltd .• Hollinwood. Lancs .• England 
Garrett Micro-Circuits Corp .• San Diego. 

Cal 
Generallnstr. corp .• Hicksville. N.Y. 
Harris Semiconductor. Melboume. Fla. 
Hughes Aircraft Co, Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Iniegrated Circuit Engrg., Phoenix. Ariz. 
Intersil, Inc .• Cupertino. Cain. 
In Semiconductors. W. Palm Beach. Fla. 
Lockheed Elctrris. Co .• Watchung. N.J; 
Loral Elctm. Sys .• Bronx. N.Y. 
Maxson Elctrns. Div •• Great River. N.Y. 
Microwave AssOcs .• Inc .• Burlington. Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Mullard. Inc .• Farmingdale. N.Y. 
National Semiconductor. Santa Clara. 

Cain. . 
Plessey Elctrns: .Corp .• Farmingdale. NY. 
Qualidyne Corp .• Santa Ciara, Cal. 
Raytheon Co .• MI.. View. Calif. 
RCA Gov!. & Comm. Sys .• Moorestown. 

N.j. 
RCA Solid State Div .• Somerville, N.J. 
Sampson Elctrns. Prods. Div .• Chicago. III. 
Siemens Corp .• Comps. Dlv .• Iselin. N.J. 
Signetics Corp .• Sunnyvale. Calif. 
Siliconix. Inc .• Santa Clara. Cal. 
Staffall. Inc .• Providence. R.I. 
State. Labs. Inc .• New York. NY 
Stewart-Warner MicrOCircuits. Div .• 

Sunnyvale. Cal. 
Teledyne Semiconductor: Hawthorne. Cal. 
TexaS Instruments. Dallas. Tex. 

Thomson-CSF Inc .• New York, N.Y. 
Thor Elctms. Corp., Elizabeth. N.J. 
Transltron Elctrn. Corp .• Wakefield, MaSs. 
Unitron Inds. Corp .• Taipei. Taiwan. 

Republic of China 

Circuits, Integrated, Linear 
American Elctm. Labs., Inc., Lansdale, 

PR ..................................................... p 1552 
Centralab Semiconductor, EI Monte, 

Cal. . . 

General E1et. Co., Schenectady, N.Y. 
General Etectc. Semiconductor, 

Syracuse" N.Y. 
Hughes Aircraft Co., Mos DIY~ Newport 

Baach, Cal. ~_ ............... _ .... : .......... p 1541 
Ledex, Inc., Dayton, Ohio 
Nippon ElectriclNEC America; N.Y., 

N.Y. 
Precision Monolithic .. Santa Clara,. Cal. 

p 1545 
Sprague Elec. Co., No. Adams, Mails. 
Teledyne Philbrick, Dedham, Mass. 

.p 1.294 
Aeg-Telefunken Corp .• Englewood Cliffs. 

N.J. .' 
Amperex Elctrn., Cranston. R.1. 
Amperex Elctrn .• Slatersville. R.1. 
Burr-Brown Resch. Corp .• Tucson. Ariz. 
Computer Components Int·l. Palm Beach 

Gardens. Fla. 
Control Data. Minneapolis" Minn. 
Oionics. Inc .• Westbury. N.Y. 
Electronic Design Labs:. Inc .• Phila .• Pa. 
Fairchild Semiconductor. Mountain View. 

Calif. 
Ferranti Elec .• Inc .• Plainview. N.Y. 
Ferranti Ltd., Hollinwood. Lancs .• England 
Harris Semiconductor. Melbourne, Fla. 
Hughes Aircraft Co. Culver City. Cal. 
Integrated Circuit Engrg., Phoenix, Ariz. 
Intersil. Inc .• Cupertino. Calif. 
In Semiconductors. W. Palm Beach. Fla. 
Maxson Elctrns. Div., Great River. N.Y.· 
Microwave Assocs .• Inc .• Burlington. Mass. 
Motorola SemiConductor ·Prods .• Phoenix. 

Ariz. 
National Semiconductor. Santa Clara. 

Calif. 
Plessey Elctrns.Corp., Farmingdale, N.Y. 
Qualidyne Corp .• Santa Clara. Cal. 
Raytheon Co .• Mt. View. Calif. 
RCA Govt. & Comm .. Sys:. Moorestown, 

N.J. 
RCA Solid State Olv .• Somerville. N.J. 
Sampson Elctrns. Prods. Div .• Chicago. III. 
Siemens CorP .• Comps. Div .• Iselin. N.J. 
Signetics Corp .• Sunnyvale. Cain. ' 
Silicon Gen'l.. Inc .• Westminster. Cal. 
Siliconix. Inc .• Santa Clara. Cal. 
Staffall. Inc .• Providence~ R.I: 
Stewart-Warner MicrocirCUits, Div .• 

Sunnyvale. Cal. . 
Texas Instruments, Dallas. Tex. 
Transitron Elctm. Corp .• Wakefield. Mass. 
Un~ron Inds. Gorp .• Taipei. Taiwan. 

Republic of China . 

Circuits, Integrated, Silicon 
Monolithic, Unpackaged 
Chips 

American Elctm. Labs., Inc.,. Lansdale, 
Pa. ,. . 

Ganaral Elec. Co., Schenectady; N. Y: 
General Elactc. Semlo;onductor, 

Syracuse .. N.Y. 
Hewlett-Packard, Palo AHo, Cal. 
Hughes Aircraft Co., Mos Dlv;, 'Newport 

Baach, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Amperex Elctrn .• Slatersville. R.1. 
Computer Components Inl'l. Palm Beach 

Gardens. Fla. ' . 
Control Data. Minneapolis. MlnQ. 
Dionics. Inc .• Westbury. N.Y. 
Fairchild Semiconductor. Mountain View. 

Cain. 
Fansteel Inc .• N Chicago, III. 
Ferranti Ltd .• HOllinwood.laJics .• England 
Harris Semiconductor, Melbourne. Fla. 
Hughes AircraH Co. Culver City. Cal. . 
Hughes Aircralt Co. Fullerton, Cal. 
Integrated Circuit Engrg .• Phoenix. Ariz. 
Intersil. Inc .• Cupertino. Calif. ' 
Lilton Sys .• Inc .• WQodland Hills. Calif. 

1008 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Loral Elctrn. Sys., Bronx, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara .. 

Calif. 
NORTEC Elctrns. Corp., Santa Clara, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Qualidyne Corp., Santa Clara, Cal. 
Raytheon Co., Mt. View, Calif. 
RCA Solid State Div., Somerville, N.J. 
Signetics Corp., Sunnyvale, Calif. 
Silicon Gen'l., Inc., Westminster, Cal. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, Tappan, N.Y. 
Stewart-Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Westinghouse Elec. Int'l., New York, N.Y. 

Circuits, Large Scale 
Integration (LSI) 

General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Hughes Aircraft Co., Mos Div., Newport 

Beach, Cal. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Precision Monollthics, Santa Clara, Cal. 
Unlsem, Philadelphia, Pa ............. p 1551 
Advanced Memory Systems, Inc., 

Sunnyvale, Cal 
American Micro·Sys., Inc., Santa Clara, 

Cal. 
Collins Radio Co., Newport Beach, Calif. 
Control Data, Minneapolis, MillO. 
Electronic Arrays, Inc., Mountain View, 

Cal. 
Fairchild Semiconductor, Mountain View, 

Calif. 
. Ferranti Ltd .. Hollinwood, Lancs., England 

Film Microelectronics, Inc., Burlington, 
Mass 

Garrett Micro·Circuits Corp., San Diego, 
Cal 

General Instr. Corp., Hicksville, N.Y. 
Goodyear Aerospace Corp., Akron, Ohio 
Grafo Colloids Corp., Sharon, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Integrated Circuit Engrg., Phoenix, Ariz. 
Intel Corp., Mountain View, Cal. 
Intersil, Inc., Cupertino, Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Macrodata, Chatsworth, Cal. 
Mostek Corp., Carrollton .. Tex. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, 

Calif. 
NORTEC Elctrns. Corp., Santa Clara, Cal. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Qualidyne Corp., Santa Clara, Cal. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
RCA Solid State Div., Somerville, N.J. 
Signetics Corp., Sunnyvale, Calif. 
Siliconix, Inc., Santa Clara, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TRW Semiconductor Div: TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 

Circuits, Logic Computer­
See Cards, Logic; Circuits, 
Hybrid; Circuits, Integrated; 
Modules, Logic-Vol 1 

Circuits, Medium Scale 
Integration (MSI) 

General Elec. Co., Schenectady, N.Y. 
General Elec1c. Semiconductor, 

Syracuse" N.Y. 

eem/1971 (Vol. 2) 

Hughes Aircraft Co., Mos Dlv., Newport 
Beach, Cal. 

Nippon Electrlc/NEC America, N.Y., 
N.Y. 

Precision Monolithlcs, Santa CI~ra, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
American Micro-Sys., Inc., Santa Clara, 

Cal. . . 

Avantek, Inc., Santa Clara, Cal. 
Control Data, Minneapolis, Minn. 
Dionics, Inc., Westbury, N.Y. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electronic Arrays, Inc., Mountain View, 

Cal. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Elec., Inc., Plainview, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Film Microelectronics, Inc., Burlington, 

Mass 
General Instr. Corp., Hicksville, N.Y. 
Goodyear Aerospace Corp., Akron, Ohio 
Halex, Inc., Torrance, Cal. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Integrated Circuit Engrg., Phoenix, Arii. 
Intersil, Inc., Cupertino, Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Megadyne Inds., Inc., Rochester, N.Y. 
Micro Networks, Worcester, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, 

Calif. . 
NORTEC Elctrns. Corp., Santa Clara, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Qualidyne Corp., Santa Clara, Cal. 
Raytheon Co., Mt. View, Calif. 
RCA Solid State Div.; Somerville, N.J. 
Signetics Corp., Sunnyvale, Calif. 
Solitron Devices, Tappan, N.Y. 
Stewart-Warner Microcircuits, Div., 

Sunnyvale, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 

Circuits, Miniature (Cordwood 
etc.) 

Artronic Instr. Co., Sliver Spring, Md. 
CTS Corp, Elkhart, Ind. 
DOC, Hicksville, N.Y. 
Dynamics Instr. Co., Monterey Pk., Cal. 
Elctrn. Assocs., W.Long Branch, N.J. 
Elc1rn. Molding Corp., Woonsocket, R.I. 
General Elec1c. Semiconductor, 

Syracuse" N.Y. 
General MagnetiCS, Bloomfield, N.J. 
General ReSistance, Mt. Vernon, N.Y. 
Ind'i. Control Co., Farmingdale, N.Y. 
Intronlcs, Inc., Newton, Mass ..... p 1288 
Ithaca, Inc., Ithaca, N.Y. 
Precision Monolithlcs, Santa Clara, Cal. 
Raytheon Co., Quincy, Mass. 
Sensor Tech., Van NUYs, Cal. 
Sierra Sys., Mountain View, Cal. 
Solid State Elctrns.; Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Tecnetics, Inc., Boulder, Colo. 
Teledyne Philbrick, Dedham, Mass. 
Transmagnellcs Inc., Farmingdale, N.Y. 
Advanced Circuitry Div., Springfield, Mo. 
Aliegri·Tech, Inc., Nutley, N.J. 
American Comps., Inc., Conshohocken, 

Pa. 
Analog Devices, Inc., Norwood, Mass. 
Applied Control Co., Fairfield, N.J. 
Atlantic Instrs. Corp., Watertown, Mass. 
Avco Corp., CinCinnati, Ohio 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. 
Bureau Engraving, Inc., Minneapolis, Minn. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Chem Aero, Inc., Wilmington, Cal. 
Chemical Micro Milling Co, Camden, N.J. 
Collins Radio Co., Dallas, Tex. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Computer Dynamics, Torrington, Conn. 
Conductorlab, Inc., Groton, Mass. 
Control LogiC, Natick, Mass. 
Crystalonics Div., Cambridge, Mass. 
Delta·Tronics Corp., Tempe, Ariz. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 

Electrol Co., Inc., York, Pa. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
Fabri·Tek, Pompano Beach, Fla. 
General Circuits, Inc., Rochester, N.Y. 
Generallnstr. Corp., Hicksville, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Iso-Switch Corp., Costa Mesa, Cal. 
Isotech Inc., Westford, Mass. 
lIT Semiconductors, W. Palm Beach, Fla. 
Lansdale Microelectronics Div., Metuchen, 

N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Luminetics Corp., Pompano Beach, Fla. 
Megadyne Inds., Inc., Rochester, N.Y. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Micropac Inds., Inc., Garland, Tex. 
National Semiconductor, Santa Clara, 

Calif. 
Nucleonic Prods., Canoga Pk, Cal. 
Owens-Illinois, C&TP Div., Elctrn. Mat'ls., 

Toledo, Ohio 
Pulse Engrg., Inc., San Diego, Cal. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. .. 
RCA Solid State Div., Somerville, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Sibley Co., Haddam, Conn 
Space Age Microcircuits, Long Valley, N.J. 
Techinques, Inc., Englewood, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Tri-Tronics Lab., Euless, Tex. 
Vectronics Microwave Corp .. Middlesex, 

N.J. 
Viz Mfg. Co., Philadelphia, Pa. 
Walwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Circuits, Multilayer-See 
Printed Circuits, Multilayer 

Circuits, Printed (With 
Components}-See Cards, 
Linear Function 

Circuits, Thick-Film-See 
Circuits, Hybrid, Thick-Film 

Circuits, Thin-Film-See 
Circuits, Hybrid, Thin-Film 

Circuits, Woven Wire-See 
Cloth, Woven Wire 

Circulators, Ferrite 
Bendix, Franklin, Ind ..................... p 1555 
E & M Labs., Westlake Village, Cal. 

p 1557 
General Elec. Co., Schenectady, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
Addington Labs., Inc., Santa Clara, Calif. 
Electromagnetic Sci., Inc., Atlanta, Ga. 
Ferranti Ltd., Hollinwood, Lancs., England 
Guide InOs., Inc.; Sun Valley, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Microlab/FXR, Livingston, N.J. 
Micromega, Los Angeles, Cal. 
Microwave Assocs., Inc., Burlington .. Mass. 
Microwave Magnetics Inc., Danvers, Mass. 
Microwave Prods:, Inc., Chatsworth, Cal. . 
N-H Microwave, Inc., Red Bank, N.J. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
Raytheon Co., Waltham, Mass. 
Sedco Sys., Inc., Farmingdale, N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Teledyne Microwave, Sunnyvale, Cal. 
Trak Microwave, Tampa, Fla. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 
Western Microwave Labs., Los Gatos, Cat 

Clamps & Clips, Cable-Also 
See Wire & Cable Ties­
See Vol 3 

Clamps, Component­
See Vol 3 

For addresses see YELLOW SECTION 

Clutches, Friction 
Clamps, Servo 
VemalineProds.Co •• Wyckoff, N.J. 
Beman Mfg., Inc., New Cumberland, Pa. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Perfect Gear & Instr. Corp., Northridge; 

Calif. 
SECS, Inc., Long Island City, N.Y. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., Naw Hyde Pk., N.Y. 
Theta Instr. Corp., Fairfield, N.J. . 
Timber-Top, Inc., Freeport, N.Y. 

Clean Room Equipment & 
Supplies-Also See Work 
Stations, Clean, Dust-Free­
See Vol 1 

Clean Rooms-See Rooms, 
Clean, Dust-Free-VoI1 

Cleaners & Solvents-
See Vol 3 

Cleaners, Mechanical, 
Magnetic Tape-See Vol 1 .' 

Cleaners, Ultrasonic-
See Vol 1 

Cleaners & Filters, Air-See 
Air Cleaners & Filters-Vol 3 

Cleaning & Filtering 
Equipment, Liquid-
See Vol 1 

Clip Insulators-See 
Insulators, Test & Battery Clip 
-Vol 3 

Clips, Alligator-See 'itol 3 

Clips, Battery-See Vol 3 

Clips, Board, Harness-
See Vol 3 

Clips, Component-See Vol 3 

Clips, Fah'nestock, Spring 
Wire-See Vol 3 

Clips, Test-See Vol 3 

Clips, Transistor & Diode- . 
See Retainers, Transistor & 
Diode 

Clips & Caps, Grid & Plate­
See Vol 3 

Clips & Holders, Fuse-Also 
See Panels, Fuse-See Vol 3 

Clocks (All Types)-See Vol 1 

Closed Circuit Tv Systems­
See Television Systems, 
Closed Circuit-Vol 1 

Cloth & Fabrics-See 
Insulation Materials, Fabric-. 
Vol3 .. 

Cloth, Speaker Grille­
See Vol 1 

Cloth, Woven Wire 
Engelha~d Minerals & Chem., Murray 

Hili, N.J. 
Albany Int'l. Corp., Albany, NY 
Bram Metallurgical-Chem., Phila., Pa. 
Chase MetalService Oiv., ClevEiland, Ohio 
Electrofilm, Inc., N. Hollywood, Calif. 
Etchomanc, Inc., Waltham, Mass. 
Flock Process Corp., S. Norwalk, ·Conn. 
Matthey Bishop Inc., Malvern, Pa .. 
Pall Trinity Micro Corp., Cortland, N.Y: 
W. S. Tyler Inc., Mentor, Ohio 
Unique Wire Weaving Co., Hillside, N.J. 
Wire Cloth Mfrs., Parsippany, N.J. 
Wright, G.F. Steel & Wire Co., Worcester, 

Mass. 

Clutches, Friction 
American Precision IndB., Inc., E. 

Aurora, N.Y ................ _ .. _ .. _ ........... p 1585 
Bowmar Instr. Corp., Fl.Wayne, Inc!. 
Computer Instrs., Hempstead, N.Y •. 
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. Clutches, Friction (cont'd) 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y ............................................ P 1585 
Dynllllllc Instr. Corp., Plainview, N.Y. 

". . .' p1588 
FAE Inslr. Corp., HunllnglOn Sla., N.Y. 

.. pl587 
General-Elaclro Mechanical, Buffalo, 
. N.Y •••••••••• : ••• _ ................................. p 1594 

Norlhfleld Precision Inslr: Corp., Island 
PIi., N.Y ........................................ P 1625 

Precision Mechanisms, Weslbury, N.Y. 
Vemallne Prods. Co., Wyckoff, N.J. 
Auburn Mfg. ·Co., Middletown, .Conn. 
Bend"" Utica, N.Y. 
Bowmar/Ali, Inc., Acton, Mass. 
Cutler-Hammer, Milwaukee, Wisc. 
Dial Prods. Co., Bayonne, N.J .. 
Dynamic Gear, Ft. Lauderdale, Fla. 
Fawick Airflex Div., Cleveland, Ohio 
Formsprag Co., Warren, Mich. 
Insco Corp., Groton, Mass. 
Lem Instrument Corp., Farmingdale, N.Y. 
Magnetec Corp., Van Nuys, ·Calif.' . 
Magtrol, Inc., BuffalQ, N.Y. 
Meltronlcs Inc.; Wantagh, N.Y. ,. 
Midwest Automatic, Inc., Des Moines, Iowa 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
SECS, Inc., Long Island City, N.Y. 
Simplatrol Prods: Corp., Worcester, Mass. 
Sterling Instr., New Hyde Pk., NY . 
Stop Components, Inc., Freeport, N.Y. 
Wamer Elec. Brake.& Clutch Co:, Beloit, 

Wisc. 
Wer Ind'l. Corp., Grand Island,N.Y. 
Zero-Max Co., Minneapolis, Minn. 

Clutches, MagnetiC . 
American Precision Inds., Inc., E. 

Aurora, N.Y ... .., ....... _ .................. p 1585 
Bowmar Inslr. CorP., Fl Wayne, Ind. 
Delevan Dlv., Coli Prods., E. Aurora, 

N.Y .................................................. p 1585 
Dynamic Instr. Corp., Plainview, N.Y. 

. P 1586 
FAE Inslr. Corp., Hunllnglon SIB., N.Y. 

: p 1587 
General-Eleclro Mechanical, Buffalo, 

N.Y ........................ : ......................... p 1594 
General Time Corp., l'orrin!iton, COIm. 
Allis, Louis Co., Milwaukee, Wise. 
Altair Resch. & Mfg. Co., Ontario, Calif. 
Avionics, .Inc., South .Bend, Ind. 
Barger Corp., Sunnyvale, Cal. ' 
Bendix, Elmiril,.N.Y. 
BowmarlTIC, Inc., Newbury Park, Calif. 
Coil Co., of Amer., Northvale, N.J. 
Cdnductron Corp., si. Charles, Mo .. 
Cutler·Hammer, Milwaukee,·Wisc. 
Dial Prods .. Co.,. Bayonne, N.J. 
Electric Machinery Mfg. Co., Minneapolis, 

Minn. . .' 
Electrold Co., Union,NJ. 
Fawlck 'Airflex Div., Cleveland, Ohio 
Ferrallti Ltd., Hollinwood,. Lancs., England 
Formsprag Co., Warren, Mich .. 
Ideal Elec. &. Mfg. Co., Mansfield, Ohio 
Lear Siegler, Inc., Santa Monica, Calif. 
Lem Instrument Corp.,.Farmingdale, N.Y. 
Magnetec Corp., Van Nuys, Calif. 
Maglrol; Ihc., Buffalo, N.Y. 
Meltronics Inc., Wantagh, N.Y. 
Orbit Instr. C.orp" Syosset, N.Y. 
Perfect Gear & lris!r: Corp:, Northridge, 

Calif. 
Permanent Magnet Co., Inc., J~dianapolis. 
Ind...: 

PIC Desigri Corp:, Ridgefield .. Conn. 
SECS, Inc., Long Island City, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Simplairol Prods. Carp., Worcester, Ma.ss .. 
Sterling Ins!r., New Hyde PIi., NY 
Stock Drive Prods., New Hyde Pk., 'N.Y. 
Stop Components, Inc., Freepor,t; N.Y .. 
Valcor Engrg. Corp., Kenilworth,' N.J. 
Vibrac Corp:, Chelmsford, Milss. 
Wamer Elec. Brake & Clutch' Co., BelOit, 
Wi1Ic.· 

Wer Ind'I..C;Qrp.',Grand Island, N.Y. 

Clutches; . Positive 
American Preclalon Inds., Inc., E. . 

Aurora, N. Y .............. , ..... : ................ p 1585 
Bowniar·lnstr. Corp., Fl Wayne, Ind. 
Coinputer Inslrs., Hempstead, N.Y. . 
Delevan Div,;' Coil Prods:, E. Aurora, 

N.y ...................................... ; ............. p 1585 

FAE Instr. Corp., Hunllngton Sta., N.Y. 
. P 1587 

General-Elaclro Mechanical, Buffalo, 
N.Y .............. : .................................... p 1594 

Advance Gear & Mach., Los Angeles, Cal. 
Cutler·Hammer, Milwaukee, Wisc. 
Dial Prods. Co., Bayonne, N.J. 
Fawick Airflex Div., Cleveland, Ohio 
Forrnsprag Co., Warren, Mich. 
Geartronics Corp., N. Billerica, Mass. 
Magnetec Corp., Van Nuys, Calif. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Torrington Co., Torrington, Conn. 
Zero·Max Co., MinneapoliS, Minn .. 

Coatings, Anti-Laser Beam-
See Vol 3 ' 

Coatings, Anti-Static-
See Vol 3 

Coatings, Conductive-:-
See Vol 3 . 

Coatings, 
See Materials-See Vol 3 

Coatings, Films, Transfers, 
etc:, Etchal1t-Resistlng­
See Vol 3 

Coatings, Fluorescent-
See vola . 

Coatings, Funglcldal­
SeeVol3 . 

Coatings, Compounds, 
Lubricants; etc., Heat 
Conductlve-See Vol 3 

Coatings; High-Temperature, 
Ceramic, Plasma Spray­
See Services,' Coating-Vol 3 

Coatings; Infrared-See Vol 3 

Coatings, Insulatlng­
See Vol 3 

Coatings, Mold Releasing­
See Vol 3 

Coatings,Optical-See Vol 3 

Coatings, . Protective-:-
See Vol 3 

Coatings, Radioactiv~ 
See Vol 3 

Coatings, Transducer 
Forming 

Electrotec, Inc., Garland, Tex. 
IsoChem Resins Co., Lincoln, R.1. 
Isomet Corp., Oakland, N.J. 

Coatings, Weatherprooflng-
See Vol 3 

Code & Tab Markers-See 
Wire Markets (All Types)-
Vo13' " 

Coded Discs, Optical-
See Vol 1 

Coders, A-F-See Vol 1 . 

Coders, Beacon-8ee Vol 1 

Coders, R-F-8ee Vol 1 

Coders, Transponder-
See Vol 1 

Coil Assemblies & 
Forms-Also See Bobbins­
See Vol 3 

Coil Standards-See 
Standards, Inductance-Vol 1 

Coil· Testers-See Testers, 
COil:-VoI1 

Coil-Winding Equipment-See 
Machines, Coil-Winding­
Vol 1 
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COilS, A F-8ee Vol 3 

Coils, Antenna Loadlng­
See Vol 3 

Coils, Broadcast-See Vol 3 

COlis, Choke-See Chokes (As 
Modified)-Vol 3 

Coils, Color Purity-See Vol 3 

Coils, Crossover, Audio-
See Vol 3 

COliS, Degauslng-See Vol 3 

Colis, Field-See Vol.3-

Colis, Focuslng-8ee Vol 3 

Coils, Foll-Wound:-See Vol 3 

Coils, High-a, Low-Frequency 
-8eeVol3 

Coils, Hybrid & Repeat- . 
See Vol 3 

Coils, I-F-See Vol 3 

Coils, MetallizedGlass-'-
See Vol 3 . 

Colis, Molded:""See Vol 3 

Colis, Oscillator, Phono Test 
-8eeVol3 

Coils, Relay-8ee Vol 3 

COlis, R-F-'-See Vol 3 

Coils, Saturable ReaCtor-
See Vol 3 

Coils, Shielded-8ee Vol 3 

Coils, Solenoid-See Vol 3 

Coils, Telephone-See Vol 3 

Colis, Telephone Pickup (For 
Recording)-See Pickups, 
Telephone-Vol 1 

Coils, Toroldal-8ee Vol 3 

Coils, Transducer-See Vol 3 

Infrared Inds., Inc., Santa Barbara, Cal. 
Keuffel & Esser Co., Morristown, N.J. 
KoradMat'ls. Sys. Div., Santa Monica, 

Cal. 
Maurer, J.A., Inc., Woddslde, N.Y. 
Nat'l. Instr. Labs., Rockville, Md. 
Opto·Metric Tools, Rockleigh, N.J. 
Photo Tech. Prods., Garden City, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Sohoeffel Instr. Corp., Westwood; N.J. 
Spectra·Physlcs, Inc., Mountain View, 
. Calif. 

Teledyne Gurley. Troy, N.Y. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Zeiss, Carl, Inc., New York, N.Y. 
Zoomar,lnc., Glen Cove, N.Y. 

Colorimeters 
Chrono-Iog Corp., Broomall, Pa. 
Penn .Alrborne Prods., Southampton, 

Pa. . 
Bauseh & Lomb, Rochester, N.Y: 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Canadian Research Institute, Don Mills, 

Ont., Canada 
Coleman Instrs., MaywOod, III. 
E.1. DuPont DeNemours & Co., 

Wilmington, Del. 
Fisher ScI. Co., Pittsburgh, Pa. 
Heitz, Karl, Inc., New York, N.Y. 
Kolimorgen·Color Sys. Div., Attleboro, 

Mass. 
Lektra Labs., Inc., College POint, N.Y. 
Magnuson Engrs., Inc., San Jose, Calif. 
McKee·Pedersen Instrs., Danville, Calif. 
Photovolt Corp., New York, N.Y. 
Schoeffel Instr. Corp., WestWOOd, N.J. 
Zeiss, Carl, inc:, New York, N.Y. 

Color TV Equipment-8ee 
Cameras, TV (Color); 
Monitors, Video; Recorders, 
Video Tape-Vol 1 

Combiners, Diversity, Post 
Detection-8ee Vol 1 

Combustion "idlcators-See 
Fire Detection & Fighting 
Equip. 

Coils, Tra. nsformer~SeeVo.1 3 Comm. Systems, Broadcast­
See Vol 1 

Coils, TV (All Types}-'­
See Vol 3 

Coils, Variable-SeeVol.3 

Coils, Vidicon Alignment-
See Vol 3 . 

Coils, Voice-8ee Vol 3 

Coils, Water-See Water Coils, 
Tube Cooling 

Coincidence Analyzers-See· 
Analyzers, Coincidence~ 
Vol 1 . 

Cold-Cathode Readout-8ee 
Tubes, F-Ieadout 

Cold Traps-8ee Vol 1 

Collars-See Vol 3 

Collimators, Infrared 
Barnes Engrg. Co., Stamford, Conn. 
Infrared Inds., Inc., Santa Barbara, Cal: 
Nat'l. Instr. Labs., Rockville, Md. 

Collimators, Optical 
Barnes Engrg. Co., Stamford, Conn. 
Buckbee-Mears Co., St. Paul, Minn. 
DoAIl Co., Des Plaines, III. 
Ealing Corp., Cambridge; Mass. 
Ehrenreich PhotO-Optical Industries Inc., 

Garden City, N.Y. 
Electro·Optical Div., Northampton, Mass. 
Fairchild Space & Defense'Sys., Syosset, 

N.Y. 
Gaertner Scientific, Corp., Chicago, III. 
Goerz Optical Co., Inc:, Pittsburgh, Pa. 
Heitz, Karl, Inc., New York, NY. 
H H Controls Co., Arlington, Mass. 

Comm. Systems, Carrier 
Current-See Vol 1 

Comm. Systems, Data­
'See Vol 1 

Comm. Systems, F-M­
See Vol 1 

Comm. Systems, Facsimile­
See Vol 1 

Comm. Systems, Frequency 
Shift-See Vol 1 

Comm. Systems, Induction­
See Vol 1 

Comm. Systems, Infrared, 
Ultraviolet 

ElaclrblData, Inc., Garland, Tex. 
Interelaclronics Corp., Congers, N.Y. 
Flame Resch., Inc., Pittsburgh, Pa. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. . 
Hanovia Lamp Div., Newark, N.J: 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Loral Elctrn .. Sys., Bronx, N.Y. 
Raytheon Co., Lexington, Mass. 
Sanders Assocs., Nashua, N.H. 
Santa Barbara Resch. Ctr., Goleta, Calif. 

Comm. Systems, Intercom­
See Intercommunication 
Systems-Vol 1 

Comm. Systems, Laser­
See Vol 1 
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Comm. Systems, Microwave 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
Applied Research Inc., Port 

Washington, N.Y. 
Dat8-Control Systems, Danbury, Conn. 
Electro/Data, Inc., Garland, Tex. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Quindar Elctrns., Inc., Springfield, N.J. 
RHG Elctms. Lab., Farmingdale, N.Y. 

p 612 
Vega Precision Labs., Vienna, Va. p 614 
Watkins Johnson Co., Palo Alto, Cal. 
Waveline, Inc., W. caldwell, N.J. 
Aeg·Telefunken Corp .• Englewood Cliffs. 

N.J. 
Aircom. inc .• Union. N.H. 
AMBAC Inds., Garden City, N.Y. 
Andrew Corp., Orland Pk., III. 
A.R.F. Products, Inc., Boulder, Colo. 
A.R.F. Products, inc., Raton, N.M. 
Camusat Gueguen Telecom. Inl'l., White 

Plains, N.Y. 
Cardion Communications, Woodbury, N.Y. 
Collins Radio Co., Dallas, Tex. 
Conductron Corp., SI. Charles, Mo. 
Eictrn. Comm., Inc., SI. Petersburg, Fla. 
Energy Syslems, Palo Alto, Cal. 
Farinon Electric, San Carlos, Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Dynamics, San Diego, Cal. 
General Elec., Lynchburg, Va. 
General Inslr. Corp., Hicksville, N.Y. 
GTE Lenkurt Inc., San Carlos, Calif. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hughes Aircraft Co, Culver Cily, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Inl'l. Microwave, Cos Cob, Conn. 
Itek Corp., Lexington, Mass. 
ITT Telecommunications, Raleigh, N.C. 
Link Div., Binghamlon, N.Y. 
Lockheed Elctms. Co., Watchung, N.J. 
Loral Elctrn. Sys., Bronx, N.Y. 
Maxson Elctrns. Div., Great River, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Div, Nashua, N.H. 
Microwave/Sys., Inc., E. Syracuse, N.Y. 
Motorola, Scottsdale, Ariz. 
Narda Microwave Corp., Plainview, N.Y. 
OKI Elctrns. America, FI. Lauderdale, Fla. 
Olekiron Corp., Dudley, Mass. 
Philco·Ford Corp., Washington, D.C. 
Pickard & Burns Inc., Lindenhurst, N.Y. 
Prodelin, Inc., Hightstown, N.J: 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
Raytheon Data Systems Co., Norwood, 

Mass. 
RCA Corp., Camden, N.J. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. 
Rodelco, Deer Park, N.Y. 
Sage Labs. Inc., Natick, Mass. , 
Scientific Communications, Garland, Tex. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Stromberg Carlson Corp., Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Surface Conduction, Inc., New York, N.Y. 
TRG Prods., E. Boston, Mass. . 
Westinghouse Elec. Corp.; Pittsburgh, Pa. 
Zeta Labs., Inc., Mounlain View, Calif. 

Comm. Systems, Multiplex­
See Vol 1 

Comm. Systems, Portable 
(Industrial)-See Vol 1 

Comm. Systems, 
Radiotelephone-See Vol 1 

Comm. Systems, Selective 
Paging-See Vol 1 

Comm. Systems, 
Single-Sideband-See Vol 1 

Comm. Systems, 
lelemetering-See Vol 1 

Comm. Systems, Teletype­
See Vol 1 

Comm. Systems, Vehicle 
Mounted-See Vol 1 

Commutators, Rotary 
Airflyte Elctrns. Co., Bayonne, N.J. 

p 1580 
Arra Inc., Bayshore, N.Y. 
Carter Mfg. Corp., Hudson, Mass. 
Computer Instrs., Hempstead, N.Y. 
Fabricast, Inc., So. EI Monte, Cal.p 1593 
Ansley Div. ACI Inc., Perkasie, Pa. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Bowmar / Ali, Inc., Acton, Mass. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Collectron Corp., New York; N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Duncan Elctrns., Inc., Costa Mesa, Cal. 
Rfth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton, N.J. 
Honeywell Information Systems, Goleta, 

Cal. 
Lem Instrument Corp., Farmingdale, N.Y. 
Marathon Instrs. Div., Pico Rivera, Calif. 
Midwest Molding & Mfg. Co., Gurnee, III. 
Ney, J.M. Co., Bloomfield, Conn. 
Nippert Co., Delaware, Ohio 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Sibley Co .. Haddam, Conn 
Subminiature Instrs. Corp., Riverside, Calif. 
Teledyne Kinetics, Solana Beach, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
Toledo Commutator Co., Owosso, Mich. 
Viz Mfg. Co., Philadelphia, Pa. 

Commutators, Switching 
Alrflyte Elctrns. Co., Bayonne, N.J. 

p 1580 
Bendix Environmtl. SCi., Baltimore, Md. 
Carter Mfg. Corp., Hudson, Mass.p 2913 
Computer InstrS., Hempstead, N.Y. 
Dynamic Instr. Corp., Plainview, N.Y. 
Dytro Corp., Hicksville, N.Y. 
Fabrlcast, Inc., So. EI Monte, Cal.p 1593 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Sonex, Inc., Bethayres, Pa: 
Adams·Russell Co., Waltham, Mass. 
AMBAC Inds., Garden City, N.Y. 
Ansley Div. ACI Inc., Perkasie, Pa. 
Aydin Data Systems, FI. Washington, Pa 
Bowmar/TIC, Inc., Newbury Park, Calif. 
CGS/Datametrics, Watertown, Mass. 
Collectron Corp., New York, N.Y. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dorsett Elctrns., Tulsa, Okla. 
Duncan Elctrns., Inc., Costa Mesa; Cal. 
Eon Instr., Inc., Van Nuys, Cal. 
Fifth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton; N.J. 
Gulton Inds., Albuquerque, N.M. 
Honeywell Information Systems, Goleta, 

Cal. 
Lem Instrument Corp., Farmingdale, N.Y. 
Lockheed Aircraft Svc., Onl., Cal. 
Marathon Instrs. Div., Pico Rivera, Calif. 
Markite Corp., New York, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. . 
Ney, J.M. Co., Bloomfield, Conn. 
Northern Precision Labs., Inc., Fairfie!d, 

N.J. 
Opto·Metric Tools, Rockleigh, N.J. 
Poly·Scientific, Blacksburg, Va. 
Sibley Co., Haddam, Conn 
Somerset Radiation Lab., Arlington, Va. 
Subminiature Instrs. Corp., Riverside, Calif. 
Taft Electrosystems, Inc., Metuchen, N. J. 
Tempo Instr., Plainview, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Toledo Commutator Co., Owosso, Mich. 
Viz Mfg. Co., Phiiadelphia,Pa. . 

Comparators, Attenuation-
See Vol 1 

Comparators, Capacitance­
See Bridges, Capacitance­
Vol 1 

Comparators, Circuit Linearity 
-See Vol 1 

Comm. Systems, Telephone- Comparators, Density-See 
See Vol 1 Densitometers-Vol1 

Compensators, Angular Motion 
Comparators, Digital­

See Vol 1 

Comparators, Frequency­
See Vol 1 

Comparators, Impedance­
See Bridges, Impedance­
Vol 1 

Comparators, Inductance­
See Bridges, Inductance­
Vol 1 

Comparators, Optical 
Bendix, Dayton, Ohio 
Conductron Corp., SI. Charles, Mo. 
DoAIl Co., Des Plaines, III. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
Ehrenreich Photo-Optical Industries Inc., 

Garden City, N.Y. 
Electrovert, Inc., MI. Vernon, N.Y. 
Ercona Corp., Bellmore, N.Y. 
Gaertner Scientific Corp., Chicago, III. 
Goodyear Aerospace Corp., Akron, Ohio 
Hughes Aircraft Co, Culver City, Cal. 
Mann, David W. Co., Burlington, Mass. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Olympus Corp. America, New Hyde Park, 

N.Y. 
Optical Gaging Prods .. Rochester, N.Y. 
Optical Inds., Santa Ana, Cal. 
Opto·Metric Tools, Rockleigh, N.J. 
Optomechanisms, Inc., Plainview, N.Y. 
Photo Tech. Prods., Garden City, N.Y. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Rank Precision Inds., W. Nyack, N.Y. 
Schoeffel Instr. Corp., Westwood, N.J. 
Techni·Tool, Inc., Philadelphia, Pa. 
Titan Tool Supply Co .. Inc., Buffalo, N.Y. 
Traid Corp., Glendale, Cal. 
Zeiss, Carl, Inc., New York, N.Y. 

Comparators, Phase­
See Vol 1 

Comparators, Q-See Vol 1 

Comparator.s, Reluctance­
See Vol 1 

Comparators, Resistance­
See Bridges, Resistance­
Vol 1 

Comparators, Surface-See 
Indicators, Surface 
Roughness-Vol 1 

Comparators, Voltage-
See Vol 1 

Compasses, Electronic Gyro 
Ind'i. Control Co., Farmingdale; N.Y •. 
AMBAC Inds., Garden City, N.Y. 
A.O.I.P., 75/Paris 12eme, France 
Aviation Instrument Mfg. Corp., Houston, 

Tex . 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Gyrosystems, Inc., Farmingdale, N.Y. 
Honeywell, Aerospace & Def., 
. Minneapolis, Minn. 

Lear Siegler, Inc., Santa Monica, Calif. 
Sanders Assocs., Inc., Manchester, N.H. 
Singer·General Precision, Inc., little Falls, 

N.J. 
Sperry Marine Sys., Charlottesville, Va. 

Compensators, Angular 
Motion 

American Aerospace Controls, 
.Farmingdale, N.Y. 

Planet Instr., Ft. Wayne, Ind. 
Stock Drive Prods., New Hyde Pk., N.Y. 

Compensators, Lead 
Resistance-See Vol 1 

Component Substitutors-See 
Test EqUipment, 
Component Substituting­
See Vol 1 

Compounds, Antistatic-See 
Coatings, Antistatic-Vol 3 

Compounds, Encapsulating, 
Molding, Potting-Also See 
Plastic Raw Materials­
See Vol 3 

Compounds, Weatherproofing 
-See Coatings, 
Weatherproofing-Vol 3 

Compressors, Data & Speech 
-See Vol 1 

Computer Logic Circuits-See 
Cards, Logic; Circuits, Hybrid; 
Circuits, Integrated; Modules, 
Logic l 

Computer Memory Teste.rs­
See Testers, Computer 
Memory-Vol 1 

Computer Tape Recorders­
See Data Recorders-Vol 1 

Computer Teaching Devices 
-See Teaching Machines­
Vol 1 

Computer Type Indicators­
See Lights; Dials; Readouts 

Computers, Analog-See Vol 1 

Computers, Desk Top (Digital) 
-See Vol 1 

Computers, Digital (General 
Purpose)-See Vol 1 

Computers, Digital (Special 
Purpose)-See Vol 1 

Computers, Hybrid, 
Analog-Digital-See Vol 1 

Computers, Radiac-:-See 
Analyzers, Radiation-Vol 1 

Computing Equipment, 
Peripherai-See Converters; 
Counters; Printers; etc.-Vol 1 

Condensers-See Capacitors 
-Vol 3 

Conductive FabriCS, Films & 
Tapes-See Fabrics, 
Conductive-Vol 3 

Conductive Plastic-See 
Materials, Conductive Plastic 
-Vol 3 

Conduit, Electrical-See Vol 3 

Cones, Speaker-See Speaker 
Cones-Vol 1 

Connector Adapters-
See Vol 3 

Connector Boxes & Strips, 
Power Outlet-See Vol 3 

Connectors & Terminals, 
Push-On, Quick Disconnect· 
.....:..see Vol 3 

Connectors, Anode-See 
Tube Parts 

Connectors, Antenna-See 
Connectors, R-F, Coaxial­
Vol 3 

Connectors, Audio-See Vol 3 

Connectors, Battery-
See Vol 3 

Connectors, Chassis, Rack & 
Panel-See Vol 3 

Connectors, Filtered-
See Vol 3 

Connectors, Flat Cable­
See Vol 3 
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Control Equipment, Classification (cont'd) 
Connectors, Heavy:Duty, 

Power-See Vol 3 

Connectors, Hermetic, 
Pressurized & Waterproof­
See Vol 3 

Connectors, High Voltage­
See Vol 3 

Connectors, Integrated 
Circuit-See Sockets, 
Integrated Circuit, 

,Connectors, Miniature, 
Subminiature & 
Mlcromlniature-See Vol 3 

Connectors, Missile 
(Umbilicals, Interstage, Post 
Boost)-See Vol 3 

Connectors, Plug-In, Program 
Board-See Vol 3 ' 

Connectors, Printed Circuit­
See Vol 3 

Connectors, RF, Coaxial & 
Triaxial-See Vol 3 

Connectors, Stripline­
See Vol 3 

Connectors, Test-See Vol 3 

Connectors, Thermocouple­
See Vol 3 

Consoles, Cabinet-See 
Cabinets & Accessories, 
Metal-Vol 3 

Contact Cleaners-See 
Cleaners & Solvents-Also 
See Burnishers, Contact­
Vol 3 

Contact Strips, Flnger­
See Vol 3 

Contactors-See Relays, 
Power 

Contacts, Electrical­
SeeVol'3 

Containers, Shielded (All 
Types)-See Vol 3 

Containers, Shipping, Metal & 
Fiberglass (Reusable)-Also 
See Transit Cases-
See Vol 3 

Containers, Storage­
See Vol 3 

Containers, Transit"':""See 
Transit Cases....,..Vol 3 

Control Equipment, 
Classification 

A. D. Data, Sy&., Inc., Rochester, N.Y. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Control Technology Co., L.I.C;, N.Y. 
Digital Equip. Corp., Maynard, Mass. 
DIgltron Corp., Norristown, Pa. 
K.C.C. Shokal, Ltd., Naka-ku, Kobe, 

Japan 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
RDI, Glen Ellyn, m. 
Schaevltz Engrg., Penns"uken, N.J. 
Alnor Instr. Co., Chicago, III. 
AMF Electical Prods., Alexandria, Va. 
Applied Control Co., Fairfield, N.J. 
Applied Systems Corp., Detroit, Mieh 
Automatic Switch Co., Florham Park, N.J. 
Barber-Colman Co., Industrial.lnstrs. Div., 

Rockford, III. 
Basler Elec. Co., Highland, III. 
Bendix, Detroit, Mich. 
Caton Inds., Inc., Clark, N.J. 
Century Strand, Inc., Clifton, N.J. 
Conductron Corp., SI. Charles, Mo. 
Control Equip. Corp., New England, 

Lowell, Mass. 
Control Logic, Natick, Mass, 

Control Prods. Corp., Chicag&, III. 
Controlcraft Corp., West Chicago, III: 
Data Technology Corp., Palo Alto, Cal. 
Defense Elctrns., Inc., Rockville, Md. 
Electrol Co:, Inc., York, Pa. 
Elctrn. Control Sys., Fairmont, W. Va. 
Femco Div., Irwin, Pa. 
Ferranti Ltd., Hollinwood, Lancs., England 
Fincor Div., York, Pa. 
Fostoria-Fannon, Inc., Fostoria, Ohio 
Furnas Elec. Co., Batavia, III. 
Hoagland Instr., Red Bank; N.J. 
Hope Elctms.,Clillon·, N.J. 
Houston Magnetics Corp., Houston, Tax 
Ind'l. Gauging & Control, Norwalk, Conn. 
Instr. & Control Sys., Inc., Addison, III. 
Integrated Controls, San Diego, Cal. ' 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Kato Engrg. Co., Mankato, Minn. 
Kingmann:White, Inc., Placentia, Calif. 
Kirk & Blum Mfg. Co., Cinci,nnati, Ohio 
Leeds & Northrup Corp., No. Wales, Pa. 
Lull Instrs., Inc., Lincoln, Mass. 
Maytronics, Inc., COlo'rado Springs, Colo. 
MEKontrollnc.,.Northboro, Mass. ' 
Midland Standard Inc., Elgin, III.. 
Moog, Inc., East Aurora, N.Y. 
Mo(sy Corp, Downers Grove, III. 
Motorola Instr. & Control, Phoenix, Ariz. 
PECO, Milpitas, Cal. 
PMC Designing, Cincinnati" Ohio 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns., Inc" Amityville, N.Y. 
Prototype Transformer Corp., E. Orange, 
N~ , 

Robicon Corp., Pittsburgh, Pa 
Rowe L. L. Co., Boston, Mass. 
Sensor Corp., Greenwich, Conn. 
Solid Controls, Inc., Minneapolis, Minn. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Superior Elec., Bristol, Conn. 
Texas Instruments, Dallas, Tex. 
Varied Ind'l. Prods." Inc., Paterson, N.J. 
Vidar Corp., Mountain View, Cal. 
Waber Elctrns., Inc., Philadelphia, Pa. , 

Control Panels & Systems, 
Computer-See Boards, 
Programming-Vol 1 

Controls" CapaCitance 
Operated 

Ada Corp., Watertown, Mass. 
Aladdin Controls, Nashville, Tenn. 
Automatic Timing & Controls, Inc., King of 

PruSSia, Pa. " , 
Controlotron Corp., Farmingdllle, N.Y. 
Cutler-Hammer" Milwaukee, Wisc. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Dynamic Data Corp.; Columbus, Ohio 
Electro-Sonic Control, Manteca, Calif. 
Foxboro Co., Foxboro, Mass. 
Hird Brown America, I:Jvingston, N,J. 
Mechanical Technology, Inc., Latham, N.Y. 
MEKontrol Inc., 'Northboro, 'Mass. ' 
Photobell Co., Inc., New York, N.Y. 
Robertshaw Controls Co., Anaheim, Cal. 
Sensor Corp., Greenwich, Conn. 
Westinghouse Elec. Inl'l., New York, N.Y. 

Controls; Carbon-See, 
Potentiometers; Rheostat~ 
Vol 3 ' 

Controls, Combustion 
General Elec. Co., Schenectady, N.Y. 
Precision Timer, Westbrook, Conn. 
Triac ,Elctrn. Sys., N.Y., N.Y. 
AMBAC Inds., Garden City, N.Y. 
Automatic Switch Co., Rorham Park, N.J. 
Autotron, Inc., Danville, III. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industriallnstrs. Div., 

Rockford, III. 
Beckman Instrs., Process Instrs:, Fullerton, 

Cal. 
De-Tec-Tronic Corp., Chicago, III. , 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Fischer & Porter Co., Warminster, Pa. 
Fuel Watchman Sis. & Svc.; Inc., Bronx, 

N.Y. ' 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
HirdBrown America, Livingston, N.J. 
Honeywell, FI. Washington, Pa. 
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Honeywell, Residential Dlv., Mpls., Minn .. 
Leeds & Northrup Corp., No. Wales, Pa. 
Millon Roy Co., SI. Petersburg, Fla. 
Photobell Co., Inc., New York, N.Y. 
Precision Elctrns., Inc .. , Amityville, N.Y. 
Selas Corp. America, Dresher, Pa. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Westinghouse Elec. Inl'l., New York, N.Y. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Constant 
Impedance-See Attenuators 
-Vol 1 , 

Controls, Counting Bt Sorting 
-See Vol 1 

Controls, Density 
General Elec. Co., Schenectady, N.Y. 
Automation Products, Inc., Houston, Tex. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Dolan.Jenner Inds., Inc., Melrose, Mass. 
!=Iectron-Nlachine Corp., Umatilla, Fla. 
Elctrns., Ltd., Marion, Iowa 
Foxboro Co., Foxboro, Mass. 
Heitz, Karl, Inc., New York, N.Y. 
Industrial Nucleonics, Columbus, Ohio 
Kay-Ray, Inc., Paiatine, III. ' 
Lull Instrs., Inc., Uncoln, Mass. 
Motorola Instr. & Control, Phoenix, ,Ariz. 
National Sonics, Farmingdale, N.Y. 
Nuclear-Chicago, Des Plaine,S, III. 
Nuclear Resch. Corp.,Southampton, Pa. 
NUS Corp., Paramus, N.J. 
Photomation, Inc., Mountain View, Calif. 
Princo Instrs., Southampton, Pi!. 
RIL Elctrns., Inc:, Southampton, Pa. , 
Robertshaw Controls Co., Anaheim, Cal. 
Sclentronics, Barrington, N.J. 
Taylor Instr. Process Control,Div., 

Rochester, N.Y: 
Womer Elctrn. Devices, Rankin, IH. 

ContrQls, Dimension-
, See Vol ,1 

Controls, Door Opening & 
Closing (Industrial) , 

General Elec. Co., Schenectady, N.Y. 
Meloy laboratories, Springfield, Va. 
Precision Timer, Westbrook, Conn. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. 
Veeder-Root, Hartford, Conn. 
A.R.F. Products, Inc., Raton, N.M. 
Autotron, Inc., Danville, 'III. 
Barry C'ontrols, Watertown, Mass. 
Basler Elec. Co., Highland, III. 
Chamberlain Mfg. Corp., Elmhurst, III. 
Cutler-Hammer, Milwaukee, Wisc., 
Electronic Control Corp., Detroii, Mich. 
Femco Div., Irwin, Pa. 

'Furnas Elec. Co., Batavia, III. 
General Equip. ,& Mfg., Louisville, Ky. 
Hird Brown' America, Livingston, N.J. 
Linear Corp_, Inglewood, Calif. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Micro Switch, Freeport, III. 
Paraplegics Mfll., Bensenville, III. 
Photobell Co., Inc., New York, N.Y .. 
Photomation, Inc., Mountain View, Calif. 
Robot Inds., Inc., Dearbom, Mich. 
Shigoto Inds., Ltd., New York, N.Y. 
Sigma,lnstrs., Inc" Braintree, Mass. 
Skinner Polynoid Div., New Britain"Conn. 
Square D Co., Park Ridge, III. 
Tempo Instr.,Plainview, N.Y. 
Worner Elctrn. Devices, Rankin, III., 
Yaskawa Elee. America, Inci., Oak Brook, 

III. 

Controls, 'Environmental Test . 
Equipment-See Vol f 

Controls, Film Thickness-
See Controls, Material . 
Thicknes~Vol1 

Controls, Flame Failure-
See Vol 1 

Controls, Fluid Conductivity 
Beckman InSlrs., Cedar Grove, N.J. 
General Elec. Co., Schenectady, N.Y. 
Tokyo Elec. Co., Ltd., Chlyoda--ku, 

Tokyo,Japan 
Aladdin Controls, Nashville, Tenn; 

AMBAC Inds., Garden City, N.Y. 
Bailey Meter Co., Wickliffe, Ohio 
Blake Electronics, Inc., Muskego, Wisc. 
Controlotron Corp., Farmingdale, N.Y. 
Eastern Chem. Corp., Reading, Pa., 
Electronic Control Corp., DetrOit, Mich. 
Foxboro Co., Foxboro, Mass. 
Hartman Sys, Div. A-T-O, Inc., Huntington. 

Sta., N.Y. 
Leeds & Northrup Corp., No. Wales, Pa. 
Mag-Con Engrg. Co., SI. Paul, Minn. 
McNab, Inc., New York, N.Y. 
MEKontrol Inc., Northboro, Mass. 
National Sonics, Farmingdale, N.Y. 
NUS Corp., Paramus, N.J. 
Scientronics, Barrington, N.J. 
Trans-Sonics, Inc., Lexington, Mass. 

Controls" Fluid Flow 
Automation Dev., Culver City, Cal. 
Computer Instrs., Hempstead, N.Y. 
Eagle-Slgnal,Dlv., Davenport, Iowa 
Fenwal Elctrns~ Inc., Framingham, 

Mass. 
Square D,Co.,'Mliwaukee,Wlsp.. p 1347 
Triac Elctrn. Sys., N.Y., N.Y. 
Veeder-Root, Hartford, Conn. 
Adel,Div., Burbank, Calif. 
Aeronautical Div, Bryan, Ohio 
AMBAC Inds., Garden City; N.Y. 
Anderson, W.E., Inc., Kansas City; Mo. 
Autocon Inds., Inc., SI. Paul, Minn. 
Automatic Switch Co., Florham Park, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp., Davenport, Iowa 
Brooks Instr. Div., Hatfield, Pa. 
Consolidated Controls Corp., EI Segundo, 

Calif. 
Controlotron Corp., Farmingdale, N.Y. 
Corning Glass Works, Fluidic Products 

Depl., Corning, N.Y. 
Decker Corp., Bala-Cynwyd, Pa. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Digiac Corp., Plainview, N.Y. 
Durant Mfg. Co., Milwaukee, Wisc. 
Dynalco Corp., FI. Lauderdale, Fla. 
Erdco Engrg. Corp., Addison, III. 
Essex Cryogenics Inds., SI. Louis, Mo. 
Fischer & Porter Co., Warminster, Pa. 
Flow Technology, Inc., Tempe, Ariz. 
Fox Valve Dev. Co., Inc.,·Hanover, N.J. 
Foxboro Co., Foxboro, Mass. 
Gems Div., Farmington, Conn. 
General Equip. & Mfg., Louisville, Ky. 
Glar-Ban Corp., Buffalo, N.Y. 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
Harwil Co., Santa Monica, Calif. 
HasHngs-Raydist, Hampton, Va. 
Honeywell, Aerospace & Def., 
, Minneapolis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hydro-Aire Div., Burbank, Calif. 
JohnsonCorp., Three Rivers, Mich. 
Joliet Control Corp., Joliet, III. 
Kidde, Walter & Co., Belleville, N.J. 
Kingmann-White, Inc., Placentia, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Lull Instrs., ,Inc., Lincoln, Mass. 
Lunkenheimer Co., CinCinnati, Ohio 
MEM Controls, Inc., Wickliffe, Ohio 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
Milton Roy Co., SI. Petersburg, Fla. 
Motorola Instr. & Control, Phoenix, Ariz. 
Neill Engrg. Co., Akron, Ohio 
Pennwalt Corp., Phila., Pa. 
Power Engrg. & Equip. Co., Inc., Torrance, 

Cal. ' 
Robertshaw Controls Co., Anaheim, Cal. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Sanders Assocs., ,Inc., Manchester, N.H. 
Seco Elctrns. Corp., Hopkins, Minn. 
Skinner Elee. Valve Div., New Britain, 

Conn'. 
Square D Co., Park Ridge, III. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Trans-Sonics, .Inc., Lexington, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 
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U.O.P. Instrs. Div .• Greenwich. Conn. 
USM Corp .• Wakefield. Mass. 
West Coast Resch. Corp .• Los Angeles. 

Calif. 
Westinghouse Elec. Corp .• Pittsburgh. Pa. ' 
Weston Hydraulics. Div .• Van Nuys. Calif. 
Winterburn Mfg. Co .• Putnam. Conn. 

Controls, Frequency 
Accutronlcs, Inc., Geneva, III. 
Airpax Elctrns., Inc., Cambridge, Md. 
Alrpax Elctrns., Ft. Lauderdale, Fla. 

p 1308 
Anadex Instrs., Inc.; Van Nuys, Calif. 

p 397 
Austron, Inc., Austin, Tex. 
Autronlcs Corp., Pasadena, Calif. I' 1311 
Betamlte Electronic Devices, Culver 

City, Calif. 
Bramco Controls, Piqua, Ohio .... p 1406 
Douglas Randall Dlv., Pawcatuck, Conn. 
Durant Digital Instrs., Milwaukee, Wlsc. 
Fork Standards, W. Chicago, III. .. P 718 
Frequency Control, Inc., Austin, Tex. 
Frequency Elctms., New Hyde Pk., N.Y. 
Gee Space Sys., Tampa, Fla ......... p 350 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Hewlett·Packard, Palo Alto, Cal. 
Hi-G, Windsor Locks, Conn. 
Logitek, Inc., Farmingdale, N.Y ... I' 1752 
Meloy Laboratories, Springfield, Va. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J ..... I' 529 
Quindar Elctrns., Inc., Springfield, N.J. 
Solid State Elctms., Sepulveda, Cal. 
A & M Instrument. Inc .• Great Neck; N.Y. 
Aerospace Resch. Inc., Boston, Mass. 
Allis, Louis Co .• Milwaukee. Wisc. 
American Elctrns., Inc .• Fullerton. Cal. 
AMF Electical Prods .• Alexandria, Va. 
AMF Electrosystems Div., Vandalia, Ohio 
Anritsu Electric Co .• Ltd .• Tokyo; Japan 
Automatic Switch Co., Florham Park. N.J. 
Avtron Mfg., Inc., Cleveland. Ohio 
B.H. Inds., Los Angeles, Cal. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Dynalco Corp .. Ft. Lauderdale. fla. 
Dynamic Precision Controls. Hagerstown. 

Ind. 
Dynapar Corp., Gurnee. 111. 
Elctrn. Resources Div .• Los Angeles, Cal. 
Guardian California, Culver City. Cal. 
HB Engrg. Corp., Silver Spring. Md. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Intercontinental Elctrns .• E. Rochester. 

N.Y. 
Leeds & Northrup Corp:. No. Wales, pa. 
MEM Controls, Inc .• Wickliffe. Ohio 
Metron Instrs .• Inc., Denver. Colo. 
Micro Switch, Freeport. III. . 
Midland Standard Inc .• Elgin, III. 
Neptune Elctrns. Co .• New York. N.Y. 
Parker Instr. Corp .... Stamford, Conn. 
PECO, Milpitas: Cal. 
Power Control Corp .• Pittsburgh, Pa. 
Precision Elctrns., Inc .• Amityville, N.Y. 
Riverbank Labs .• Geneva, III. 
Robicon Corp .• Pittsburgh. Pa 
Systems Elctms., Cleveland. Ohio 
Teledyne Inet. Gardena. Cal. 
Tempo Instr .• Plainview, N.Y. 
Workman Elctrn. Prods., Inc., Sarasota. 

Fla. 
Zehntel. Inc., Berkeley, Calif. 

Controls, Gas 
Automation Dev., Culver City, Cal. 
Engelhard Minerals & Chem., Murray 

Hill,N.J. 
Fenwal Elclrns., Inc., Framingham, 

Mass. 
General Elec. Co., Schenectady, N.Y. 
Adel Div., Burbank, Calif. 
Aeronautical Div, Bryan. Ohio 
AMBAC Inds .• Garden City. N.Y. 
Automatic Switch Co .• Florham Park, N.J. 
Barber·Colman Co., Industrial Instrs. Div., 

Rockford, III. . 
Beckman Instrs .• Process Instrs., Fullerton, 

Cal. 
Bristol Div, Waterbury. Conn 
Decker Corp .• Bala·Cynwyd. Pa. 
Devco Engrg., W. Caldwell. N.J. 
Essex International, Mansfield. Ohio 
Gas Analysis Sys .• Inc .• Basking Ridge, 

N.J. 
HLS. Inc .• Santa Clara, Cal. 
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Honeywell. Apparatus Controls, Mpls.; 
Minn. 

Honeywell, Ft. Washington, Pa. 
Kingmann-White, Inc .• Placentia. Calif. 
Lektra Labs., Inc .• College POint, N.Y. 
Lunkenheimer Co., Cincinnati. Ohio 
Mercoid Corp .• Chicago. III. 
Phoenix Materials Corp., Kittanning, Pa. 
Puritan-Zep. EI.Segundo. Cal. 
RBM Controls. Logansport, Ind. 
Selas Corp. America, Dresher. Pa. 
Texas Instruments. Dallas. Tex. 
United Elec. Controls Co .• Watertown, 

Mass. 
Weston Hydraulics, Div., Van Nuys, Calif. 

Controls, Hardware, Shafts & 
Accessorles-See Shafts; 
Dials;etc. 

Controls, Humidity 
Blue M Engrg. Co., Blue Island, III. 
Harrel, Inc., E. Norwalk, Conn ..... I' 1973 
A. J. Abrams Co .• Westport, Conn. 
AMBAC Inds., Garden, City. N.Y. 
American Instr. Co., Silver Spring, Md. 
Barber-Colman Co., Industriallnstrs. Div .• 

Rockford. III.· , 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. . 
Bell & Howell Co., Pasadena, Calif. 
Bristol Div, Waterbury, Conn 
Cambridge Sys .• EG&G Inc .• Waltham. 

Mass. 
Climatronics Corp., Hauppauge, N.Y. 
Controls Co. of America. Schiller Park, III. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Foxboro Co .• Foxboro, Mass. 
Honeywell. Apparatus Controls, Mpls., 

Minn. 
Honeywell. Residential Div .• Mpls .• Minn. 
Hotpack Corp., Phila .• Pa. 
Hughes Aircraft Co. Culver City, Cal. 
Hygrodynamics, Inc., Silver Spring, Md. 
J.K. Elctrn. Controls, Inc .• Vancouver, 

Wash. , 
Lab-Une Instrs., Inc., Melrose Park, III. 
Lear Siegler,'lnc., Elyria, Ohio . 
Logetronics, Inc., Springfield. Va. 
Luft Instrs .• Inc., Lincoln, Mass. 
Reeve Elctrns., Inc .• Chicago, III. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 

'Warren Camps: Corp .• Warren. Pa. . 

Controls, Ignitron Firing 
·P.recislon TImer, Westbrook, Conn. 
Triac Elctrn. Sys., N.Y., N.Y. 
Barber-Colman Co .• Industrial Instrs. Div., 

Rockford, III. . 
Bergen Labs., Inc., Paterson, N.J. 
Halmar Elctrns., Inc., Columbus, Ohio 
Hughes Aircraft Co, Culver City. Cal. 
Pass & Seymour. Inc .. Syracuse. N.Y. 
Power Control Corp .• Pittsburgh. Pa. 
RBM Controls, Logansport. Ind. 
Research, Inc .• Minneapolis, Minn. 
Robotron Corp .• DetrOit. Mich. 
Texas Instruments, Dallas, Tex. 
Weltronic Co., Sciuthfield, Mich: 

Controls, Illumination 
Control Technology Co., LI.C., N.Y, 
Drake Mfg., Harwood Hgts., III. 
General Elec. Co., Schenectady,N.Y. 
LVC Ind's., Inc., Corona, N.Y. 
Ohmite Mfg. Co., Skokie, III. 
Precision Timer, Westbrook, Conn. 
Staco, Inc., Dayton, Ohio 
Arizona Elctrns .. Inc .• Benson. Ariz. 
Automatic Switch Co., Florham Park, N.J. 
Bourns Security Sys., Smithtown, N.Y. 
Century Strand. Inc .• Clifton, N.J. 
De Soto Elec. Prods .• De Soto, Mo: 
Decor Elctrns. Corp .• Austin. TelC. 
Firing Circuits Div., Norwalk; Conn 
Fumas Elec. Co .• Batavia. III. 
General Elec .• Providence, R.1. 
Goodyear Aerospace Corp .• Akron. Ohio 
Halmar Elctms., Inc .• Columbus, Ohio 
International Light, Newburyport, Mass. 
Lutron Elctrns. Co .• Inc., Coopersburg. Pa. 
Micro Switch, Freeport, III.· 
Midland Standard Inc., Elgin. III. 
Parker Instr. Corp.; Stamford. Conn. 
Photobell Co., Inc., New York, N.Y. 
Schoeffel Instr. Corp., Westwood. N.J. 

Sigma Inslrs .• Inc .• Braintree, Mass. 
Soderberg Mfg. Co .• Inc .• Alhambra, Cal. 
Superior Elec., Bristol, Conn. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments. Dallas. Tex. 
Time-O-Matic, Inc., Danville, III. 
Worner Elctrn. Devices, Rankin. III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Controls, Level, Dry Material 
Control Technology Co., LI.C~ N.Y. 
General Elec. Co., Schenectady, N.Y. 
Ind'i. Control Co., Farmingdale, N.Y. 
Aladdin Controls, Nashville, Tenn. 
Aladdin Elctrns., Nashville, Tenn. 
AMBAClnds., Garden City, N.Y. 
Automatic Die Cutting Mach. Co., New 

York, N.Y. 
Automatic Timing & Controls, Inc .• King of 

Prussia, Pa. 
Automation Devices, Inc., Fairview, Pa. 
Automation Products. Inc., Houston. Tex. 
Autotron. Inc., Danville, III. 
Avionics, Inc., South Bend. Ind. 
Controlotron Corp., Farmingdale. N.Y. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Delavan Mfg Co, West Des Moines. Iowa 
Dietz, Henry G.' Co .• Inc., Long Island City, 

N.Y. 
Elctrns., Ltd., Marion, Iowa 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Frost Electronics Corp., Bellingham, Mass. 
Hird Brown America, Livingston, N:J. 
Industrial Nucleonics, Columbus. Ohio 
Kay-Ray, Inc., Palatine. III. 
Kingmann-White. Inc., Placentia. Calif. 
Mag-Con Engrg. Co .• St. Paul, Minn. 
Mechanical Technology. Inc .• Latham. N.Y. 
MEKontrol Inc., Northboro, Mass. 
Mullard, Inc., Farmingdale, N.Y. 
National Sanies, Farmingdale. N.Y. 
Nuclear-Chicago, Des Plaines, III. 
Nuclear Resch. Corp., Southampton, Pa. 
Pholobell Co., Inc .• New York. N.Y. 
Photomation, Inc., Mountain View. Calif. 
RIL Elctms., Inc., Southampton. Pa. 
Robertshaw Controls Co., Anaheim. Cal. 
Taylor Instr: Process Control Div., 

Rochester, N.Y. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Theta ·Instr. Corp .• F.airfield, N.J. 
Transducer Controls Corp., Covina, Calif. 
Wintriss Controls. New York, N.Y. 
Worner Elctrn. Devices. Rankin. III. 

Controls, Level, Liquid 
Cook Elee. Co., Morton Grove, III. 
General Elee. Co., Schenectllldy, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 
Ind'i. Control Co., Farmingdale, N.Y. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. . 
Meloy Laboratorfes, Springfield, Va •. 
Aladdin Controls •. Nashville, Tenn. 
Aladdin Elctrns .• Nashville, Tenn. 
AMBAC Inds .• Garden City, N.Y. 
Ametekllnstrs. & Controls, Feasterville. 

Pa 
Andonian Assocs .• Inc:, Waltham, Mass. 
Anritsu Electric Co., Ltd .• Tokyo, Japan 
Aremco Prods .• Inc .• Briarcliff Manor, N.Y. 
Autocon Inds., Inc., St:Paul, Minn. 
Automatic· TIming & Controls. Inc .• King of 

Prussia, Pa. 
Automation Products. Inc .• Houston, Tex. 
Autotron. Inc., Danville, III. 
Avionics, Inc., South Bend, Ind. 
Bailey Meter Co., Wickliffe. Ohio 
Barber-Colman Co., Industrial Instrs. Div .• 

Rockford, III. 
Barnes & Reinecke. Inc., Chicago. III. 
Bendix Corp., Davenport, Iowa 
Bristol Div, Waterbury, Conn 
Brooks Instr: Div., Hatfield, Pa. 
Coil Co. of Amer., Northvale. N.J. 
Cole-Parmer Inslr. Co., Chicago. III. 
Conrac Corp., New York, N.Y. 
Consolidated Ohmic Devices, Carle PI .• 

N.Y .. 
Control Prods.· Corp., Chicago. III. 
Controlotron Corp .• Farmingdale, N.Y. 
Corning Glass Works. Fluidic Products 

Dept.. Corning, N.Y. 
Cryotronics, Inc., High Bridge, N.J. 
Curtis Dev. & Mfg.,. Milwaukee. Wisc. 
Cutler-Hammer. Milwaukee. Wisc. 
Decker Corp., Bala-Cynwyd, Pa. 

For addresses see YELLOW SECTION 

Controls, Machine Tool 
Delavan Mfg Co. West Des Moines. Iowa 
Dietz. Henry G. Co., Inc .• Long Island City, 

N.Y. 
Dynasonies Corp., Pipestone, Minn. 
Edison, T.A., Instr. Div .• Ft. Lauderdale. 

Fla. 
Electric Machinery Mfg. Co .• Minneapolis, 

Minn. 
Electronic Control Corp .• DetrOit, Mich. 
Essex Cryogenics Inds .• SI. Louis. Mo. 
Farmer Elec. Prods. Co .• Inc .• Natick. 

Mass. 
Foxboro Co., Foxboro, Mass. 
Frost Electronics Corp .• Bellingham, Mass. 
Furnas Elec. Co., Batavia. III. 
Gagne Assocs .• Inc .• Binghamton. N.Y. 
Gems Div., Farmington. Conn. 
General Equip. & Mfg .• Louisville, Ky. 
Glo-Quartz Elec. Heater Co., Mentor. Ohio 
Hird Brown America. Livingston. N.J. 
Honeywell. Aerospace & Def., 

Minneapolis. Minn. 
Honeywell, Apparatus Controls. Mpls., 

Minn. 
Honeywell, Ft. Washington. Pa. 
Industrial Nucleonics. Columbus. Ohio 
Integrated Dev. & Mfg. Co., Chagrin Falls. 

Ohio 
Jo-Bell Prods., Inc .• Oak Lawn. III. 
Johnson Corp., Three Rivers, Mich. 
Joliet Control Corp., Joliet, III. 
Kay-Ray, Inc., Palatine, III. 
Kingmann-White, Inc., Placentia. Calif. 
Leeds & Northrup Corp .• No. Wales. Pa. 
Luft Instrs., Inc .• Lincoln. Mass. 
Mag-Con Engrg. Co., St. Paul, Minn. 
Malaker Corp., High Bridge, N.J. 
Mechanical Technology, Inc .• Latham. N.Y. 
MEKontrol Inc .• Northboro, Mass. 
Mercoid Corp., Chicago. III. 
Micro Switch, Freeport, III. 
Midland Standard Inc .• Elgin. III., 
Motorola Instr. & Control, Phoenix. Ariz. 
National Sanies, Farmingdale, N.Y. 
Neill Engrg. Co .• Akron. Ohio 
Nuclear-Chicago. Des Plaines, III. 
Nuclear Resch. Corp., Southampton. Pa. 
Oxford InSIr. Corp., AnnapOlis. Md. 
Photobell Co .• Inc .• New York, N.Y. 
Photomation, Inc., Mountain View. Calif. 
Power Control Corp .• Pittsburgh. Pa. 
Power Engrg. & Equip. Co .• Inc .• Torrance, 

Cal. 
Power Instrs .• Skokie, III. 
Puritan-Zep. EI Segundo. Cal. 
RIL Elctms .• Inc .• SQuthampton. Pa. 
Robertshaw Controls Co .• Anaheim. Cal. 
Robinson-Halpern Co., W. Conshohocken. 

Pa. 
Roylyn, Glendale. Cal. 
Square D Co .• Park Ridge. III. 
Taylor Instr. Process Control Div .• 

Rochester. N.Y. 
Tempo Instr., Plainview, N.Y. 
Ten Bosch, M .• Inc .• Pleasantville. N.Y. 
Texas Instruments. Dallas. Tex. 
Texas Instruments, Inc., Attleboro. Mass. 
Thermometries, Inc., Edison, N.J. 
Torr Labs., Los Angeles. Cal. 
Trans-Sanies. Inc., Lexington, Mass. 
Transducer Controls Corp .• Covina, Calif. 
United Elec. Controls Co .• Watertown, . 

Mass. 
U.O.P. Inslrs: Div., Greenwich. Conn. 
Virns Co., Inc., Gardiner. N.Y. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Waters Equipment Div .• Framingham, 

Mass. 
Westinghouse Elec. Int'!., New York, N.Y. 
Worner Elctrn. Devices. Rankin, III. 

Controls, Machine Tool 
Allen-Bradley Co., Milwaukee, Wisc. 
Astrosystems, lake Success, N.Y.p 409 
Automation Dev., Culver City, Cal. 

p 1310 
Bowmar Instr. Corp., Fl Wayne, Ind. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., WoodSide, N.Y. 
Control Technology Co., LI.C., N.Y. 
Cook Elec. Co., Morton Grove, III. 
Datascan, Ine., Clifton, N.J. 
Delco Elctrns. Dlv., Kokomo, Ind. 
Digital Equip. Corp.,Maynard, Mass. 
Dynage, Bloomfield, Conn. 

'Eagle-Signal Dlv., Davenport, Iowa 
General Elec. Co., Schenectady, N.Y. 
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Controls, Machine Tool (cont'd) 
Haydon, A. W. Co., Waterbury, Conn. 
Icon Corp., Cambridge, Mass. •••• p 1333 
International Rectifier, EI Segundo, Cal. 
LVC Ind's., Inc., Corona, N.Y. 
Ohmlte Mfg. Co., Skokie, III. 
Precision Timer, Westbrook, Conn. 
Square 0 Co., Milwaukee, Wise. p 1347 
Summit Engrg. Corp., Bozeman, Mont. 
Tapeswltch Corp. Amer., Farmingdale, 
"N.Y. 
Tektronix, Ine., Beaverton, Ore. 
Aldshir Mfg. Co .• Inc .• Tuckahoe, N" Y. 
Allen·Bradley. Cleveland. Ohio 
Allis·Chalmers. Milwaukee. Wisc. 
Allis, Louis Co". Milwaukee. Wisc. 
Anocut Engrg. Co .• Elk Grove Village, lit 
Anritsu Electric Co .• Ltd .• Tokyo. Japan 
Applied Control Co"' Fairfield. N.J. ' 
Applied Systems Corp.; Detroit, Mich 
Arrow·Hart, Inc.; Hartford; Conn. 
Automatic Switch Co .. Florham Park. N"J" 
Automatic Timing & Controls. Inc.; King of 

Prussia. Pa. 
Automation Devices, Inc., Fairview, Pa. 
Baldwin Elctrns., Little Rock, Ark, 
Bayside Timers, Inc .• Flushing, N.Y. 
Bendix, DetrOit, Mich" 
Boston Digital Corp., Ashland, Mass. 
Caton Inds", Inc., Clark, N.J" 
CGS/Lawrence, Southampton, Pa. 
Clifton Div", Clifton Hgts., Pa., 
Coil Co. of Amer., Northvale, N"J" 
ComGeneral Corp., Dayton, Ohio 
Computer Conversions Corp", East 

Northport, N.Y. 
Concord Control. Boston, Mass. 
Conrac Corp., New York, N.Y. 
Control Logic, Natick, Mass" 
Control Prods" Corp., Chicago, lit 
Control Sys" Resch", Inc .. Pittsburgh, Pa" 
Corning Glass Works, Fluidic Products 

Dept, Corning, N.Y. 
Cutler·Hammer, Milwaukee. Wisc. 
Data Technology Inc., Watertown, Mass. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Decker Corp", Bala·Cynwyd, Pa. 
Design Prods" Corp., Troy, Mich. 
Devco Engrg", W" Caldwell, N"J. 
Digital Prods., San Pedro, Calif. ' 
Durant MIg" Co., Milwaukee, Wisc," 
Dynalco Corp., FI. Lauderdale, Fla. 
Dynamic Data Corp., Columbus, Ohio 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Dynapar Corp., Gurnee, ilL 
Electro·Craft Corp, Hopkins, Minn 
Electro Prods. Labs., Power Supply, 

Chicago, ilL 
Electro Prods" Labs., Transducer Div., 

Chgo., III. ' 
Electronic Control Corp .. DetrOit, Mich. 
Excellon Inds., Torrance, Calit 
Farrand Controls, Inc", Valhalla, NY 
Fincor Div", York, Pa. 
Furnas Elec" Co"' Batavia, III. 
General Equip" & Mfg". Louisville, Ky. 
General Oceanology, Inc., Cambridge, 

Mass. 
Gerber ScL InstL Co., Hartford, Conn. 
Gettys Mfg. Co., Racine. Wisc. 
Guardian California, Culver City, Cat 
Hoagland Instr., Red Bank, N"J. 
Honeywell, Apparatus Controls. Mpls", 

Minn" 
Hughes Aircraft Co"' Ind'L Prods" Div", 
"Oceanside, CaL 
Hughes Aircraft Co"' Ind'L Prods" 

Div.llnd'L Auto, Oceanside, CaL 
Hyde Park Elctrns., Inc", Dayton, Ohio 
IKL, Inc", Newport Beach, Calif. 
Ind'L Solid State Controls, York, Pa" 
Inland Motor Corp. of Va., Radford, Va. 
Keystone Micro Scari., Boston, Mass" 
Lutron Elctrns" Co"' Inc", Coopersburg, Pa. 
McClintock Matrixes, Inc., Woodbury, 

Conn" • 
Measurement Sys", Inc", Norwalk, Conn" 
MEKontrollnc., Northboro, Mass. 
MEM Controls, inc., Wickliffe, Ohio 
Micro Switch, Freeport, ilL 
Midland Standard Inc", Elgin, ilL ' 
Minnetech Labs., Inc., Minneapolis, Minn. 
Mullard, Inc", Farmingdale, N.Y" 
National Acme, Cleveland, Ohio 
National Time & Signal, Oak Pk., Mich. 
Neill Engrg. Co"' Akron, ,Ohio 
Nucleonic' Prods.,. Canoga Pk; CaL 

PECO, Milpitas, Cal. 
Photobell Co., Inc., New York. N.Y" 
Randtronics, Inc., Palo Alto, Cat 
Raymond Controls Corp., Middletown, 

Conn. 
Robicon Corp", Pittsburgh, Pa 
Robotron Corp., DetrOit, Mich" 
Seco Elctrns. Corp., Hopkins, Minn. 
Servo Prods. Co., Altadena, CaL 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solid Controls, Inc., Minneapolis, Minn. 
Spiras Sys., Inc., Waltham, Mass. 
Square 0 Co., Park Ridge, III. 
Struthers·Dunn, Inc., Pitman, N.J. 
Superior Elec., Bristol, Conn" 
Taylor·Winfield Corp., Warren, Ohio 
Teledyne GurleY,Troy, N.Y. 
Teledyne Inet, Gardena, Cal. 
Tempo Instr., Plainview, N.Y. 
Tenor Co., Inc", New Berlin, Wisc. 
Texas Instruments, Dallas, Tex. 
Theta Instr. Corp.', Fairfield, N.J. , 
Transducer Controls Corp., Covina, Calif. 
Trish 'Energetics, Harvard, Mass. 
Weldotron Corp", Piscata~y, N.J" 
Weltronic Co., Southfield, Mich. 
Westamp, Inc., Santa Monica, CaL 
Westinghouse Elec., Buffalo, N. Y. 
Westinghouse Elec. Int'l., New York, NN. 
Winterburn Mfg. Co., Putnam, Conn" 
Wintriss Controls, New ,,York, N'. Y. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. , 
ZeiSS, Carl, Inc., New York, N.Y. 
Zero·Max Co., Minneapolis, Minn. 
Zonic Tech. Labs., Cincinnati, Ohio 

Controls, Materials Thickness 
'-See Vol 1 

Controls, Molsttire-See 
Controls, Humidity , 

Controls, ,Motor Speed 
Alrpax Elctrns" Inc., cambridge; Md. 
Allen·Bradley Co~ Milwaukee, Wise. 
API Instrs." Co., Waltham .. Mass. 
Automation Dev., Culver City, Cal. 

p1310 
Avtel Corp., Covina, Cal. 
Bodine Elec. Co., Chicago, III •• ,_ P 1581 
Bowmar Instr. Corp., ,Ft. Wayne, Ind. 

p 1582 
Bulova Wstch Co., Servo' Prods. 

Elctrns. Diy., Woodside, N.Y. 
CML-Macarr, Ine., Edison, N.J ....... p 665 
Control Technology Co., LI.C., N.Y. . 
General Elec. Co.; Schenectady; N.Y.,' 
Grlgsby-Barton, Inc~ Roiling Meadows, 

III ... _ ............ _ ........... _ ... _ ...... __ ._~ ... p 1711 
Harrel, Ine., E. Norwalk, Conn. 
Howard Inds., RaCine, Wise. 
Icon Corp., Cambridge; Mass ..... p 1333 
Ind'i. Control Co., Farmingdale, N.Y. 

p 1873 
International Rectifier, EI Segundo, Cal. 
Kratos Instrument DiY., Pasadena, Cal 

p 510 
LVC Ind's.,lne., Corona; N.Y. 
Ohmlte Mfg. Co., SkOkie, III. 
Sawyer Inds~ Arcadia, Cal. 
Schaeyltz Engrg.;· Pennsaliken, N.J. 
Servo-Tek Prods. Co., Hawthorne, N.J. 

p 1632 
Square 0 Co., Milwaukee, Wise. p 1347 
Tempo/UTI Dlv., Chatsworth, cal. 

Triac Elctrn. Sys., N.Y., N.Y. 
p1349 

Unltron, Garland, Tex. ........... _ .... _ ... p 935 
Adams Rite Mfg. Co., Glendale, Calif. 
Advance Instr. Corp., ~Imar, N. J. 
Aerolite Electronics Corp., Union City, N.J. 
Allis·Chaimers, Milwaukee, Wisc. 
Allis, Louis Co"' Milwaukee, Wisc" 
Allis Louis Co"' Greendale, Wise. 
American Elctrns., Inc:, Fullerton, CaL 
AMF Electical Prods., Alexandria, Va. 
AMF Electrosystems Div., Vandalia, Ohio 
Anocut Engrg. Co., Elk Grove Village, III. 
Applied Control Co., Fairfield, N"J: 
Autocon Inds., Inc., SI. Paul, Minn. 
B & B Motor & Control, New York, NY 
Barber·Colman Co., Electro-Mechanical 

Prods" Div., Rockford, ilL 
Barnes & Reinecke, Inc., Chicago, ilL 
Basler Elec. Co"' Highland, III. 
Bayside Timers, Inc", Flushing, N.Y. 
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Beckman Instrs., Hellpot Div., Fullerton, 
Cal. " 

eECO Solid State Systems, Salem, Va. 
Bellevilie Elctrns. Co., Belleville, Mich." 
Blake ElectroniCS, Inc", Muskego, Wisc. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Beltg·Warner Controls, Santa Ana, CaL 
Bo~ Corp.; Natick, Mass. 
Cal·power Corjl .. EI Segundo, Calif. 
Carson Mfg. Co., Indianapolis, Ind .. 
Carter Motor Co., Chicago, III. 
Cole·Parmer Instr. Co., Chicago, III. 
Computer Central, Detroit, Mich" ' 
COntrol PrOds. Corp., Chicago, III. 
Control Sys. Resch.,lnc,., Pittsburgh, Pa. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Cutler·Hammer. Milwaukee. Wlsc" 
Davidson Elctrn. Dev. Co., Erie, Pa" 
De Soto Elec. Prods., De Soto,Mo. 
Decor Elctms. Corp., Austin, Tex. 
Delta Elctrn. Control, Costa Mesa; Cal. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynapar Corp., Gulnee, III., 
Electric Machinery Mfg. Co., Minneapolis, 

Minn. " 
Electro·Craft Corp, Hopkins, Mlnn 
Electro·Devices, Inc., Paterson, N.J. 
Electro-PaCific, Inc., Goleta, Cain. 
Electro Prods. Labs., Power Supply, 

Chicago, III. 
Electro Prods. Labs., TransdiJcer Div", 

Chgo", ilL 
Electrol Co., Inc., York, Pa. 
Elctrn. Control Co., Dresher, Pa. 
Electronic Control Corp., DetrOit, Mich. 
Essex Engrg. Co., Inc., Essex, Conn. 
Euclid Elec. & Mig. Div., Madison, Ohio' 
Excello" Inds., Torrance, Cain. 
Fincor Div" York, Pa. 
Firing Circuits Div., Norwalk,Conn ' 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, ilL 
Gems Div., Farmington, Conn. 
Gelleral DeviCes, Inc., PrinCeton, N.J. 
General Equip. & Mfg., Louisville, Ky. 
Generallnstr. of Can., Waterloo, 'Ont., 

Can. ," .. 
Glentek. Inc., Santa Monica, Cain. 
Halmar Elctms., Inc., Columbus, Ohio 
Heath Co., Benton Harbor, Mich. 
Heller, G K, Corp., Las Vegas, Nev. 
Hoitzer·Cabot Corp., No. Attleboro, Mass. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. ' 
Honeywell, Apparatus,Contr,ol,s, Mpls., 

Minn. ' 
Honeywell: FtWashinglon, Pa: 
Hope Elctrns." Clifton, N.J. 
Ideal Elec. & Mfg. Co., Mans~ld, Ohio 
InnovatekEnterprise, Millerton, NY. " 
Instr .. & Control Sys., Inc.; Addison, III. " 
Integrated Controls, San Diego, Cal. ' 
Integrated ,Oev. & Mfg. Co., Chagrin Falls, 

Ohio ' 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Joliet Control Corp., Joliet, III. 
Jones Motrola Corp., Stamford, Conn. 
Lear Siegler, Inc., Santa Moriica, Calif. 
Linemaster Switch Corp., Woodstock, 

Conn. ' 
Loyola Industries, Inc., EI "Segul'\do, Calif. 
Luft Instrs., Inc., Lincoln, Mass. 
Lutron Elctrns. Co., Inc., Coopersburg, Pa. 
MagnetiCs, Inc., Butler, Pa. 
Magnetics, Sandy Lake, Pa. 
MEKontrol Inc., Northboro, Mass. 
Meltronics Inc., Wantagh, N.Y. 
MEM Controls, Inc"; Wickliffe, OHio 
Midland Standard Inc., Elgin, III. 
Minarik Elec. Co., Los Angeles, CaL 
PECO, Milpitas, CaL 
Photobell Co., Inc., New York, N.Y. 
Power Control Corp., Pittsburgh, Pa. 
Power Instrs., Skokie, III. 
Preferred Electronics, Inc., Westfield, 

Mass. 
Pyle-NatiOnal Co., Chgo.; III. 
Ram Meter, Inc., Ferndale, Mlch" 
Randtronics, Inc., Palo Alto, CaL 
Reliance Elec. Co., Cleveland, Ohio 
Research, Inc., Minneapolis, Minn. 
Robicon Corp., Pittsburgh, Pa 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Scientific-AHanta, Inc., Atlanta, Ga. 
Seco, Elctms. Corp., Hopkins, Minn. 

Sensor Corp", Greenwich, Conn. 
Siemens Corp., Comps. Div., Iselin, N"J. 
Singer Co., Somerville, N.J. 
Sperry Marine Sys., Charlottesville, Va. 
Square 0 Co., Park Ridge, III. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C" 
Struthars·bunn, Inc., Bettendorf, Iowa 
Sunshine Sci" Instrs", Inc", Philadelphia, Pa. 
Superior Elec., Bristol, Conn. 
T & T Controls Co"' Media, Pa. 
Task Corp., Anaheim, Calif. 
Teledyne lnet, Gardena, CaL 
Tel~yne Kinetics, Solana Beach, CaL 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, .Tex. 
Texas Instruments; Inc., Attleboro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
Transducer Contro!s Corp., Covina, Calif. 
Triple·A Specialty Co., Chicago, III. 
Vectrol, I,nc., Rockville, Md. 
Voltex Co .. Ine., Farmingdale, N.Y. 
Waber Elctrns., Inc., Philadelphia, Pa. 
Weltronic Co., Southfield, Mich. 
Westamp, Inc .. Santa Monica, CaL 
Westinghouse Elec. Corjl., Pittsburgh, Pa. 
Westinghouse Elec., Buffalo, N. Y. 
Westinghouse Elec. Int'L, New York, N.Y. 
Weston·Transicoil, Worcester, Pa. 
Winterburn Mfg. Co., Putnam, Conn. 
Zehntel, Inc., Berkeley, Cain. 
Zero-Max" Co., Minneapolis, Minn. 

Controls, OSCillator 
Accutronlca, Inc., Geneva, III. 
Austron, Inc., Austin, Tex. 
Biddie, James G., Plymouth Meeting, 

Pa. ' 
BrameG Controls, Piqua, Ohio .... p 1406 
Butovll Watch Co., Freq. Conttol 

Prods., Elctms. DIY.; WoodSide, N.Y. 
p 1363 

Fork Standards, W. Chicago, III ... P 718 
Frequency Control, Inc., Austin, Tex. 
Frequericy Elctrns~ New Hyde Pic., N.Y. 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Hewlett·Packard, Palo Alto, Cal. 
J..B· T Instrs., Inc., New Haven, Conn. 

p 1829 
Meloy LBboratorles, Springfield, Va. 
AMBAC Inds", Garden City,N.Y. 
HE! Engrg. Corl:l., Silver Spring, Md. 
Meson Elctrns. Co.; Inc., Rochester, N.Y. 
National·Standard Co~, Strongsville, Ohio 
Neptune Elctrns" Co"' New York, NY" 
Sage Labs'. Inc., Natick, Mass. 
Sensor Corp., Greenwi,ch, Conn" 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Systems Elctrns., Cleveland, Ohio 

Controls, P-H-:-See Vol 1 

Controls, Photoelectric 
Dlgltron Corp., Norristown,. Pa. 
Dura!!t Digital Instrs., Milwaukee, Wise. 
General Elec. Co., Schenectady, N.Y. 
James Elctrns., Inc., ChiCago, III. 
Meloy Laborstorles, Springfield, Va. 
Syracuse Elctms. Corp., Syracuse, N.Y. 
Vactee, Maryland Hgts., Mo ......... p 1640 
Veeder-Root, Hartford, Conn. 
ACR Elctrns. Div., Carle Place, NX 
Allied Elctrns. Corp., Chicago, lit 
Allis, Louis Co., Milwaukee, Wisc. 
Applied Control Co., Faii1ield, N.J. 
Astronics, Inc., Dallas, Tex. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa" 
Automation Devices, Inc., Fairview, Pa" 
Autotron, Inc., Danville, III. 
Belleville Elctrns. Co., Belleville, Mich. 
Burlingame Sct, Burlingame, CaL 
Canadian Research Institute, Don, Mills, 

Ont., Canada 
Coil! Instr", Costa Mesa, Cal. 
Cole·Parmer Instr. Co., Chicago, lit 
Control LogiC, Natick, Mass. 
Controlcraft Corp., West Chicago, lit 
Copar Corp., Oak Lawn, III. 
De·Tec·Tronic Corp", Chicago, ilL 
Decor Elctrns. Corp", Austin, Tex. 
Design Prods. Corp", Troy, Mich. 
Dolan-Jenner Inds;, Inc., Melrose, Mass. 
Durant Mfg" Co:, Milwaukee, Wisc. 
Dynapar Corp., Gurnee, ill. 
Eagle Elec. Mfg. Co., l. t C"' N"Y. 
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Electro Fiberoptics Corp., W. Boylston, 
. Mass. 

Electro Prods. Labs.,'"Transducer Div., 
Chgo., III. 

Electro-Sonic Control, Manteca', Calif. 
Electroid CP., Union, N.J. 
Electrol Co., Inc., York, Pa. 
Elctrn. Control Co., Dresher, Pa. 
Electronic Control Corp., Detroit, Mich. 
Electronic Mach. Parts, College POint, N.Y. 
Elctrns., Ltd., Marion, Iowa 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. . 
Fiber Photics, Inc., Santa Cruz,. Cal: 
Frost Electronics Corp., Bellingham, Mass. 
Fuel Watchman Sis. & Svc., Inc., Bronx, 

N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
HEI, Inc., Chaska, Minn. 
Hird Brown America, Livingston, N.J. 
Hughey & Phillips, Inc., Burbank, Cal. 
Hyde Park Elctrns., Inc., Dayton, Ohio 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Int'l. Register, Chicago, III. 
JMR Elctrns. Corp., Bronx, N,Y. 
Lehigh Valley Elctm., Inc., Fogelsville, Pa. 
Lektra Labs., Inc., College POint, N.Y .. ' 
Lem Instrument Corp., Farmingdale, N.Y. 
LGMElctrns" Inc., Houston, Tex. 
MEKontrol Inc., Northboro, Mass. 
Midland Standard Inc., Elgin, III. 
Parker Instr. Corp., Stamford, Conn. 
PECO, Milpitas, Cal. 
Photo-CrystalS, SI. Charles, III. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif.· 
Pioneer Elec. & Resch. Corp., Forest 

Park, III. 
Post Elctrn. Prods., Beverly, Mass. 
Power Instrs., Skokie, III. 
Schoeffel Instr. Corp., WestWOOd, N.J. 
Sensor Corp., Greenwich, Conn. 
Sierra Elec., Gardena, Calif. 
Sigma Instrs., Inc., Braintree, Mass. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Tabet Mfg. Co., Norfolk, Va. 
Texas Instruments, Dallas, Tex. 
Tri-Tronies Co., Oak Brook, III.' 
Warner Elec. Brake & Clutch Co., Beloit,. 

Wisc. 
Weldotron Corp., Piscataway, N.J. 
Wintriss Controls, -New York, N.Y. 
Worner Elctrn. Devices, Rankin, III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Controls, Positioning­
See Vol 1 

Controls, Pressure 
Allen-Bradley Co" Milwaukee, Wise, 
API Instrs, Coo, Waltham" Mass. 
Automation Dev" Culver City,Cal, 
Computer.lnstrs" Hempstead, N_Y, 
Control Technology Co,; L,I_C., N,Y. 
Cook Elec, Coo, Morton Grove, III, 
General E1ec, Co., Schenectady, N.Y. 
Schaevitz Engrg" Pennsauken, N.J. 

p 1346 
Square 0 Co" Milwaukee, Wisc, p,1347 
Adel Div., Burbank, Calif. 
Aeronautical Div, Bryan, Ohio 
Alnor Instr. Co., Chicago, III. 
Autocon Inds., Inc., St. Paul, Minn. 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs" Process Instrs., Fullerton, 

Cal. 
Bell & Howell Co., Pasadena, Calif. 
Bellofram Corp., Burlington, Mass. 
Bendix, S. Montrose, Pa. 
Bendix Corp., Davenport, Iowa 
Bristol Div, Waterbury, Conn 
CGS/Lawrence, Southampton, Pa. 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Conrac Corp., New York, N.Y. 
Consolidated Controls Corp., EI Segundo, 

Calif. 
Cutler-Hammer, Milwaukee, Wisc. 
Decker Corp., Bala-Cynwyd, Pa. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Dynamic C;:ontrols Corp., S. Windsor, 

Conn. 

Edison, T.A., Instr. Div., Ft. Lauderdale, 
Fla. 

Elctrn. Control·Sys., Fairmont, W. Va. 
Electronic Design Labs., Inc., Phila., Pa. 
Ellison Draft Gage .Co., Inc:, New Buffalo, 

Mich. 
Fasco Inds., Inc., Rochester, N.Y. 
Fincor Div:, York, Pa. 
Fischer & Porter Co., Warminster, Pa. 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, III. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Gems Div., Farmington, Conn. 
Glar-Ban Corp.,.Buffalo, N.Y. 
Granville-Phillips Co., Boulder, Colo. 
Honeywell, 'Aerospace & Def., 

Minneapolis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Ft. Washington, Pa. 
Honeywell, Residential Div., Mpls., Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Hyde Park Elctrns" Inc., Dayton, Ohio 
Hydro-Aire Div., Burbank, Calif. 
Integrated Dev. & Mfg. Co., Chagrin Falls, 

Ohio 
Joliet Control Corp., JOliet, III. 
Kidde, Walter & Co., Believille,.N.J. 
Kingmann-White, Inc., Placentia, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Luft Instrs., Inc., Lincoln, Mass. 
Lunkenheimer Co., Cincinnati; Ohio 
MB Elctrns/Textron Co., New Haven, 

Conn. . 
Mercoid Corp., Chicago, III. 
MKS Instrs., .Inc., Burlington, Mass. 
Motorola Instr. & Control, Phoenix, Ariz. 
Non-Linear Sys., Inc., Del Mar, Cal. 
Puritan-Zep, EI Segundo, Cal. 
Robertshaw Controls Co., Anaheim, Cal. 
Robinson-Halpern Co., W. 'Conshohocken, 

Pa. 
Rosemount, Minneapolis, Minn. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sensotec, Inc" Columbus, Ohio . 
Sigma·lnstrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Stow Labs., Inc., Hudson, Mass. 
Tay.lor Instr. Process Control 'Div., 

Rochester, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Texas Instruments, Inc., 'Houston, Tex. 
Trans-Sonics, Inc., Lexington, Mass. 
Transcfucer Controls Corp., Covina, Calif. 
Trish EnergetiCS, Harvard, Mass. 
Tyco Instr. Div., Waltham, Mass. 
United Elec. Controls Co .. Watertown, 

Mass. . . 
U.O.P. Instrs. Div., C>reenwich, Conn. 
West Instr. Div., Schiller Pk., III. 
Wintriss Controls, New York, ·N.Y. 
Worner Elctrn. Devices, Rankin, III. 

Controls, Proportioning 
API Instrs. Co., Waliham" Mass, ". p 403 
Automation De';" Culver City, Cal. 

, . . . P 1310 
Blue M Engrg, Co" Blue Island, III. 
Bulova Watch Co., Freq, .Control 

Prods., .Elctrns. Div" 'Woodside, N.Y, 
p 1363 

Control Technology Co., L.I.C., N.Y, 
P t869 

Durant Digital Instrs., Milwaukee, Wi~c .. 
Eagle-Signal Div" Davenport, Iowa 
Grigsby-Barton, Inc" Roiling Meadows, 

III. 
Harrel, Inc" E, Norwalk, Conn .• ,,' p 197~ 
Hickok Elect. Instr., Cleveland,.Ohio 

. p 488 
Ind'i. Control Co" Farmingdale, N_Y,. 

p lB72 
Oven Inds., Mechanicsburg, Pa. P 1394 
RFL Inds" Thermocontrol Div" 

Boonton, N.J. ""."""".", •. """",,.,, P 19B3 
RO Assocs" Menlo Pk., Cal. 
Schaevltz Engrg., Pennsauken, N,J. 

Veeder-Root, Hartford, Conn. 
Acromag, Inc., Wixom, Mich. 
Allis, Louis Co., Milwaukee, Wisc. 
Alncr Instr. Co., Chicago, III. 
Alpha-Monarch Corp., Dallas, Tex. 
AMBAC Inds., Garden City, N.Y. 

p ·1346 

Ametekllnstrs. & Controls, Feasterville, 
Pa. 

Anocut Engrg. Co., Elk Grove Village, III. 
Applied Control Co., Fairfield, N.J. 
Automatic Control Elctrns. Co., San 

AntoniO, Tex. 
Automation Products, Inc., Houston, Tex. 
Avtron Mfg., Inc., Cleveland, Ohio 
Bailey Meter Co" Wickliffe, Ohio 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Bowmar/TIC; Inc.,Newbury Park, Calif. 
Bristol Div, Waterbury, Conn 
CGS/Lawrence, Southampton, Pa. 
Cole-Parmer Instr. Co., Chicago, III, 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Data Technology Inc., Watertown, Mass. 
Decor Elctrns. Corp., Austin, Tex. 
Dynapar Corp., Gurnee, III. 
EDC Data. Camps: Corp .. Massapequa, 

N.Y. 
Electro-Sonic Control, Manteca, Calif. 
Electrol Co., Inc., York, Pa. 
Electron-Machine Corp., Umatilla, Fla. 
Elctrn. Control Co., Dresher, Pa. 
Elctrn. Control Sys., Fairmont, W. Va. 
Elctrn. Modules Corp., Timonium, Md. 
Foxboro Co., Foxboro, Mass. 
General Oceanology, Inc., Cambridge, 

Mass. 
Guardian California, Culver City, Cal. 
Halmar Elctrns., Inc., Columbus, Ohio 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hydro-Aire Div., Burbank, Calif. 
IMPACT-O-GRAPH Div., Bedford, Ohio 
Instrulab, Inc., Dayton, Ohio 
Integrated Controls, San Diego, Cal. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Int'l. Instrs., Orange, Conn. 
Jersey Tech. Conslts., Morristown, N.J. 
Jordan Controls, Milwaukee, Wisc. 
Leeds & Northrup Corp., No. Wales, Pa. 
Loyola Industries, Inc .. EI Segundo, Calif. 
Lutron Elctrns .. Co., Inc., Coopersburg, Pa. 
Magnetics, Inc., Butler, Pa. 
Magneti.cs, Sandy Lake, Pa. 
Malaker Corp., High Bridge, N.J. 
Measurement Sys., Inc., Norwalk, Conn. 
Milton Roy Co., SI. Petersburg, Fla. 
Pennwalt Corp., Phila., Pa. 
Photomation, !nc., Mountain View, Calif. 
Post Elctrn. Prods., Beverly, Mass. 
Power Control Corp., Pittsburgh, Pa. 
Research, Inc., Minneapolis, Minn. 
Robicon Corp., Pittsburgh, Pa 
Rosemount, MinneapoliS, Minn. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sigma Instrs'l Inc., Braintree, Mass. 
T & T Controls Co., Media, Pa. 
Taylor Instr. Process: Control Div., 

Rochester, N.Y. . 
TechnologyiVersatronics, Yellow Springs, 

Ohio . 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Texas Instruments, Dallas, TeX. 
Texas Instruments, Inc., Attletioro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. . 
Transducer Contrpls Corp., Covina, Calif. 
West Instr. Div., Schiller Pk., III. 

Controls, Proximity-Also See 
Controls, Capacitance 
Operated . 

American Aerospace Controls, 
Farmingdale, N.Y. ".""."""."" .• ". P 1307 

Licon Div" Chicago, III. 
Schaevitz Engrg" P,!nnsauken, N,J. 
Solid State Elctrns,,. Sepulveda, Cal. 
Triac Elctrn. Sys" N.Y., N.Y. . 
Ade Corp., Watertown, Mass. 
Ametekllnstrs. & Controls, .Feasterville, 

Pa. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Coil Co. of Amer., Northvale, N.J. 

eem/1971 (Vol. 2) For addresses see YELLOW SECTION 

Controls, Remote 
Cole Instr., Costa Mesa, Cal. 
Controlcraft Corp., West Chicago, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Electro-Sonic Control, Manteca, Calif. 
Electrol Co., Inc., York, Pa. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
General Equip. & Mfg., Louisville, Ky. 
Gulton Inds., Costa Mesa, Cal. 
HEI, Inc., Chaska, Minn. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Hyde Park Elctrns., Inc., Dayton, Ohio 
JMR Elctrns .. Corp., Bronx, N.Y. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
MEKontrol Inc., Northboro, Mass. 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
Mullard, Inc., Farmingdale, N.Y. 
National Acme, Cleveland, Ohio 
PECO, Milpitas, Cal. 
Reed Switch Dev., Greenwich, Conn. 
Robertshaw Controls Co., Anaheim, Cal. 
Sensor Corp., Greenwich, Conn. 
Sperry Marine Sys., Charlottesville, Va. 
Square 0 Co., Park Ridge, III. 
Texas Instruments, Dallas, Tex. 
Tri-Tronics Co., Oak Brook, III. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 

Controls, Remote 
A. D. Data Sys" Inc" Rochester, N,Y. 
ADC Prods., Minneapolis, Minn. 
Alco Elctrn. Prods" Lawrence, Mass. 

p 1646 
Allen-Bradley Co., Milwaukee,Wisc. 
Amphenol RF Div" Danburry, Conn, 
Automation Dev., Culver City, Cal.' 

p 1310 
Bramco Controls, .Piqua, Ohio 
Control Technology Co., LI.C., N.Y. 
Dale Elctrns., Inc., Yankton, S.D. 
General Elec. Co., Schenectady, N.Y. 
Geo SpaceSys" Tampa, Fla. ,;".". p 60B 
Icon Corp". Cambridge, Mass, "" P 1333 
K,C,C. Shokal, Ltd" Naka·ku, Kobe, 

Japan 
Ledex, Inc" Dayton, Ohio 
(NES) Nationwide Elctrn. Sys., Itasca, 

III, 
Oak Mfg., 'Crystal Lake, III_ 
Ohmite Mfg, Co., Skokie, III. 
Servo-Tek Prods, Co., Hawthorne, N.J. 
Square 0 Co" Milwaukee, Wise, p 1347 
Tapeswitch Corp, Amer., Farmingdale, 

N.Y, 
Tech Labs.,. Inc., Palisades Pk., N,J. 

Abtronics, Inc., Livermore, Calif. 
Aemco Div., Mankato, Minn. 
Allis, Louis Co., Milwaukee, Wise. 
AMBAC Inds., Garden City; N.Y. 

P 1957 

AMF Electieal Prods., Alexandria, Va. 
Anocut Engrg. Co., Elk Grove Village, III. 
Anritsu Electric Co., Ltd., Tokyo, Japan' 
A.R.F. Products, Inc., Raton, N.M. 
Arizona Elctrns., Inc., Benson, Ariz. 
Arrow-Hart, Inc., Hartford, Conn. 
Autocon Inds., Inc., st. Paul, Minn. 
Automatic Switch Co., Florham Park, N.J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Barrett Elctrns. Corp., Northbrook, III. 
Beckman Instrs., Process Instrs., Fullerton, 
C~ , 

Bourns Security Sys., Smithtown, N.Y. 
Carson Mfg. Co., Indianapolis, Ind. 
Cole .Instr., Costa Mesa, Cal. 
Cole-Parmer Instr. Co., Chicago, III. 
Dorsett Elctrns., Tulsa,· Okla. 
Du Kane Corp., St. Charles, III. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electrol Co., Inc., York, Pa. 
Elctrn. Modules Corp., Timonium, Md. 
Femco Div., Irwin, Pa. 
Ferranti Ltd., Hollinwood, Lancs., England 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., Batavia, III. 
General Elec., Providence, R.1. 
Glar-Ban Corp., Buffalo, N.Y. 
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Controls, Remote (cont'd) 
Heitz, Karl, Inc., New Yor~, N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. ' 
Honeywell, Ft. Washington, 'Pa. 
Hughes Aircraft Co., Ind'i. Prods. DiY., 

Oceanside, Cal. 
Hughes Aircraft Co., Ind'i. Prods. 

Div.llnd'i. Auto, OceanSide, Cal. 
Innovatek Enterprise, Millerton, N.Y. 
Intercontinental Elctms .. E. Rochester, 

N.Y. 
Iso-Switch Corp., Costa Mesa, Cal. 
Joliet Control Corp., Joliet, III. 
Keltron Corp., Waltham, Mass. 
Leeds & Northrup Corp., No. Wales, Pa. 
Linear Corp .. Inglewood, Calif. 
Luft Instrs., Inc., Uncoln, Mass. 
Measurement Sys., Inc., Norwalk, Conn. 
Meson Elctms. Co., Inc., Rochester, N.Y. 
Micro Switch, Freeport, III. 
Midland Standard Inc., Elgin, III. 
Motorola Instr. & Control, Phoenix, Ariz. 
Pennwalt Corp., Phila., Pa. 
Philmore Mfg. Co., Richmond Hili, N.Y. 
Polyphase Instr. Co., Bridgeport, Pa. 
Precision Elctrns., Inc., Amityville, N.Y. 
Randtronics, Inc., Palo Alto, Cal. 
Rust Corp., Everett, Mass. 
Seco Elctrns. Corp., Hopkins, Minn. 
Secode Elctrns., Dallas, Texas 
Servwell Prods. Co., Cieveland, Ohio 
Southern Avionics Co., Beaumont" Tex. 
Sprengnether, W.F. Instr. Co., Inc., St. 

Louis, Mo. 
Square 0 Co., Park Ridge, III. 
Sunair Elctrn., Inc., Ft. Lauderdale, Fla. 
Superior Elec.; Bristol, Conn .. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
Warner Elec. Brake & Clutch Co:; Beloit, 

Wisc. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Winterburn Mfg. Co., Putnam, Conn. 

Controls, SCR 
Alrpax Elctrns., Inc., Cambridge, Md_ 
Allen-Bradley Co., Milwaukee, Wlsc. 
API Instrs. Co., Wallham" Mass. 
Aulronlcs Corp., Pasadena, Callf_ 
Bodine Elec. Co., Chicago, III .... _ P 1581 
BuloYa Walch Co., Servo Prods_ 

Elclms. DIY_, Woodside, N.Y_ 
Dlgllron Corp., Norrlslown, Pa. 
General Elec. Co., Schenec1ady, N.Y. 
Grigsby-Barton, Inc., Roiling Meadows, 

III ....................................................... p 1711 
International Recllfler, EI Segundo, Cal. 

p 1807 
NWL Transformers, Trenton, N.J. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J. 
RO ASSOCB., Menlo Pk., Cal. 
SchaeYllz Engrg., Pennsauken, N.J. 
Signa lite, Neptune, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
Square 0 Co., Milwaukee, Wlsc. p 1347 
Triac Elclm. Sys., N.Y., N.Y. \ 
Veeder-ROOt, Hartford, Conn. 
Aerolite Electronics Corp., Union City, N.J. 
Allen-Bradley, Cleveland, Ohio 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
Allis Louis Co., Greendale, Wisc. 
Alnor Instr. Co., Chicago, III. 
Alpha-Monarch Corp., Dallas, Tex. 
AMF Electical Prods., Alexandria, Va. 
Anocut Engrg. Co., Elk Grove Village, III. 
Applied Control Co., Fairfield, N.J. 
Autocon Inds., Inc., St. Paul, Minn. 
B & B Motor & Control, New York, NY 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Barnes & Reinecke, Inc., Chicago, III. 
Basler Elec. Co., Highland, III. 
Bergen Labs., Inc., Paterson, N.J. 
Blake ElectroniCS, Inc., Muskego, Wisc. 
Bogue Elec. Mfg. Co., Paterson, /Ij:J. 
Borg-Warner Controls, Santa Ana, Cal. 
Bristol Div, Waterbury, Conn 
Caig Labs., Inc., Westbury, N.Y. 

. Cal-Power Corp., EI Segundo, Calif. 
Carson Mfg. Co., Indianapolis, Ind. 
Celtic Inds., Inc., Van Nuys, Cal. 
Coil Co. of Amer., Northvale, N.J. 
Constant Voltage Co., Chicago, III. 
Control Prods. Corp., Chicago, III. 

Copar Corp., Oak Lawn, III. 
Cutler-Hammer, Milwaukee, Wise. 
Cyberex Inc., Willoughby; Ohio • 
De Soto Elec. Prods., De Soto, Mo. 
De-Tee-Tronic Corp., chicago, III. 
Decor Elctnis. Corp., Austin, Tex. 
Despatch Oven Co., MiMeapolls, Minn. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
EDC Deta Comps. Corp., Massapequa, 

N.Y. 
Electro-Devices, Inc., Paterson .. N.J. 
Electro·Paciflc, Inc., Goleta, Calif. 
Electro·Sonlc Control, Manteca, Calif. 
Electrol Co., Inc., York, Pa. 
Elctm. Control Co., Dresher, Pa 
Electronic Control Corp., Detroit, Mich. 
Elctrn. Control Sys., Fairmont, W. Va. 
Elctrn. Modules Corp., TImonium,Md. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Flncor Div., York, Pa. ' 
Firing Circuits Dlv., Norwalk, Conn 
Fumas Elec. Co.; Ba,avia, III. 
General Equip. & Mfg., Louisville, Ky. 
Glentek, Inc., Santa Monica, Calif. 
Halmar Elctms., Inc., Columbus, Ohio 
Heller, G K, Corp .. Las Vegas, Ney. 
Holtzer·Cabot Corp., No. Attleboro, Mass. 
Honeywell, Apparatus Controls, Mpls., 
, Minn. 
Honeywell, Ft. Washington, Pa. 
Hotpack Corp., Phila., Pa. 
Hughes Aircraft Co., Ind'i. Prods. Div., 

Oceanside, Cal. 
Hughes Aircraft Co., Ind'i. Prods. 

Div.llnd'i. Auto, Oceanside; Cal. 
Instrulab, Inc., Dayton, Ohio 
Integrated Controls, San Diego, Cal. 
Isotech Inc., Westford, Mass. 
Joliet Control Corp., Joliet, 111. 
Jones Motrola Corp., Stamford, Conn. 
Jordan Controls, Milwaukee, Wisc. 
Loyola Industries. Inc., EI Segundo, Cain. 
Lutron Elctms. Co., Inc., Coopersburg, Pa. 
Magnetics, Inc., Butler, Pa 
Magnetics, Sandy Lake, Pa. 
MEM Controls, Inc., Wickliffe, Ohio 
~idland Standard Inc., Elgin, 111. 
Minarik Elec. Co., Los Angeles, Cal. 
Model Rectifier, Edison, N.J. 
Neill Engrg. Co., Akron, Ohio 
Parker Instr. Corp., Stamford, Conn. 
Philco-Ford Corp., Washington, D.C. 
Port·O·Vox Enterprises, Corp., New York, 

N.Y. 
Power Control Corp., Pittsburgh, Pa. 
Prototype Transformer Corp., E. Orange, 

N.J. 
Randtronics, Inc., Palo Alto, Cal. 
Reliance ElflC. Co., Cleveland, Ohio 
Research. Inc., Minneapolis, Minn. 
Robicon Corp., Pittsburgh, Pa 
Robotron Corp ... Detroit, Mich. 
Rosertiount, MinneapoliS,. Minn. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Scientifll>;Atlanta, Inc., Atlanta, Ga. 
Seco Elctrns. Corp., Hopkins, Minn. 
Sensor Corp., Greenwich, Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. . 
Sunshine. Sci. Instrs., Inc., Philadelphia, Pa. 
T & T Controls Co., Media, Pa. ' 
Teledyne Inet, !aardena, Cal. 
Ten Bosch; M., Inc., Pleasantville, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Vectrol, Inc., Rockville, Md. 
Voltex Co., Inc., Farmingdale, N.Y. 
Ward Leonard, Mt. Vernon, N.Y. 
Welco Inds. Inc., Cincinnati, Ohio 
Wer Ind'i. Corp., Grand isllind, N.Y. 
West Instr. Dlv., Schiller Pk., III., 
Weslamp, Inc., Santa Monica, Cal. 
Westinghouse Elec. Inl'l., New York; N.Y. 
Yaskawa Elec. America, Inc., Oak Brook, 

111. 
Zenrad Controls Co., Santa Barbara, Cal. 
Bowmat Inatr. Corp., Ft. WaYne, Ind. 
Icbn earp., Cambridge, Mass. ' 

Controls, Servo System 
American NucleoniC. Corp., Woodland. 

Hilla, cal , 
BuloYa Watch Co., Servo Proda. 

Elc1ms. DIY" Woodside, N.Y., .... p 1865 
california EIctm. Mfg. ,Co., Alamo, Calif. 
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Control TeChnology Co., LI.C" N,Y. 
P 1869 

Dranetz Engrg. Labs., Plainfield, N.J. 
p438 

International Rectifier, Et Segundo, ,cal, 
VetnHron Corp., Deer Pk., N.Y. 
Anocut Engrg. Co., Elk Grove Village, III. 
Auto ContralLabs., Los Angeles, Calif. 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Blake Electronics, Inc., Muskego, Wise. 
Conductron Corp., St. Charles, Mo. 
Electro·Craft Corp, Hopkins, Minn 
Glar·Ban Corp~, Buffalo, N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Innovatek Entarprise, Millerton, N.Y. 
Leer Siegler, Inc., Santa Monica, Cain. 
Theta Instr. Corp., Fairfield, N.J. 
Unholtz-Dlckie Corp., Hamden, Conn. 
Westamp,lnc., Santa Monica, Cal. 
Weston·Trarisicoil, Worcester, Pa. 

Controls, Smoke 8. 
Combustlon-See Controls, 
Combustion 

Controls, Specific' Gravity 
Automation Products, Inc., Houston, Tex. 
BaIley Metar Co., Wickliffe, Ohio 
Bristol Dlv, Waterbury, Conn 
Foxboro Co., Foxboro, Mass. 
Kay-Ray, Inc., Palatine, III. 
luft InSlrs., Inc., Lincoln, Mass. 
NUS Corp., Paramus, N.J. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 

Controls, Stepping Motor 
AutomatIOn' Dey., CulYer City, Car. 

, p 1310 
Bowmar In8tr. Corp~ Ft. Wayne, Ind. 

. p 1582 
Bulova .Watch Co., Servo Prods, 
EI~ms. DiY., Woodside, N.Y ..... p ,1887 

Computer Devices of CallI., Santa Fe 
, Springs, Cal., ' 
Computer Inatrs., Hampstead, N.Y. 
General Elec. Co" Schenectady, N.Y. 
Haydon, A, W. Co., Waterbury, Conn. 

• p 1597 
Icon Corp., Cambridge, Mass. .. _ p 1333 
Ledex, Inc., Dayton, Ohio 
Precision Timer, Westbrook, Conn. 
Sealec1ro Corp., Mamaroneck, N.Y. 
Summit Engrg. Corp., Bozeman, Mont. 
Vemltron Corp" Deer Pic., N.Y. 
Americlin EICtms., Inc., Fullerton, Cal. , 
Anocut Engrg. Co., Elk Grove Village, 111. 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
B & B Motor & Control, New York, NY 
Bogue Elec .. Mfg. Co., Paterson; N.J. 
Boston Digital Corp., Ashland, Mass. 
iIowmar/TlC, Inc., Newbury Park, Cain. 
Clifton Div., Clifton Hgts., Pa. , 
Control Data Corp., Minneapolis, Minn. 
Controlotron Corp., Farmingdale, N.Y. 
DigHal Prods., San Pedro, Calif. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Fumlis ,Elec. Co., Batavia, III. 
Gap Instr. Corp., Hauppauge, N.Y. 
GeneralEquip. & Mfg., Louisville, Ky. 
Gerber Sci. Instr. Co., Hartford, Cenn. 
Glantek, Inc., Santa Monica, Calif. 
Harowe Servo Controls, W. C~ester, Pa. 
Honeywell, Apparatus Controls, Mpls., 

MiM. ' 
IMC Magnetics Corp., Maywood, Cal. 
Keltron Corp., Waltham, Mass. 
Micro Switch, Freeport,lII. 
Motorola Instr. & Control, Phoenix, Ariz. 
Power Control Corp:, Pittsburgh, Pa. 
ServoDev. Corp., Hicksville, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer-General PreciSion, Inc., Little Falls, 

N.J. 
Superior Elec., Bristol, Conn. 
T & T Controls Co., Media, Pa. 
Teledyne Gurley, Troy, N.Y. 
Teledyne Kinetics, Solana Beach, Cal. 
Texas Instruments, Inc., Attleboro, Mass. 
Theta Instr. Corp., Fairlield, N.J. 
USM Corp., Wakefield, Mass. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wlsc. 

Weston·Transicoll, Worcest$r, Pa. 

Controls, Temperature 
ADC Prods., Minneapolis, Mlnn, 
Alrpax EIc1ms., Inc., Cambridge, Md. 
Allen-Bradley Co., Milwaukee; Wise. 
Ander88n Labs, Inc., Bloomfield, Conn, 
API Instrs. Co~ Waltham" Mass, 

p'402,403 
Autronlc8 Corp .. PasadeM, Calif. 
Beede Electrical Inslr. Co., Inc., 

Penacook, N.H. 
BIIie M Engrg. Co., Blue Island, III. 
Buloya Watch Co., Freq. Conlrol 

Prods" EIc1ms. DIY., WoodSide, N,Y. 
p 1363 

Cal-R, Inc., Thermonetlcs DIY., Santa 
Monica, Cal. 

Control Technology Co~ LI.C., N.Y. 
P 1868 

Cox .• Co., Inc .. New York, N.Y ... p 1968 
Dohl']llann Diy., Mountain View, CaL 

p 1889 
Elec1ronlc Reaearch Co., Shawnee 

Mlaslon, Kans. .... "~_" .. " ............ ,.. p 458 
Elmwood Sensors, Inc., Cranslon, R,I. 

pl970 
Engelhard Minerals" Chem" Murray 

HID, N.J •. ' 
General Elec. Co., Schenectady, N.Y. 
Grlgsby-Barton, Inc." Roiling Meadows, 

III. ' 
Harrel, Inc., Eo NorWalk, Conn •• _ p 19n 
Hexacon Elec. Co., Roaelle Park, N.J. 
Hickok Elect. Instr., Cleyelllnd, Ohio 
International Rectifier, EI Segundo, Cal; 
James' EIc1rns., Inc., Chicago, III. ' 
Keystone Carbon Co ... St. Marys, PI. 
Matrix Corp., Beech Groye, Ind. 
Mclean Engrg. Labs., Princeton Jctn:, 

N.J ................................................... p 2788 
North Hills EIc1rns., Inc., Glen Coye; 

N.Y. .' 
Oven Inds., Mechanlcsbufg, PI. p 1394 
Philadelphia Sci. Controls, Croydon, Pa. 
Qulndar EIc1ms., Inc., Springfield, N.J. 
,RFL Inds" Thennocontrol Diy., 

Boonton, N.J ................................. 'P 1983 
RO A8aocs., Menlo Pk., cal. 
Rustrak Inatr. DiY., Manchester, N.H. 

p595 
Simpson Elec. Co., Chicago, '/11, 
Square 0 Co., Milwaukee, Wise. p 1347 
Syracuse ElCtms. Corp., Syracuse, N.Y. 
Tohoku Metallnds., Ltd~ Tokyo, Japan 
Weller, Easton, PI. 
A & M Instrument; Inc., ,Great Neck, N.Y. 
A. J. Abrams Co., WestpOrt; Conn. 
Acromag, Inc., Wixom,'Mich. 
Addison Div., Mountainside, N.J. 
Advanced Kinetics, Costa Mesa, Calif. 
Aladdin Controls,. Nashville, Tenn. 
Alnor Instr .. Co., Chicago~ III. 
Alpha·Monarch Corp., Dallas, Tex.' 
Amerieah Standard, Franklin Pk., III. 
AMF Electical Prods., Alexandria, Va. 
Amstro Corp., Fairfield, N.J. 
Andonian Assocs., Inc., Waltham, Mass. 
Artronix, Inc., SI. Louis, Mo. 
Astro'Dynamics, Inc., Burlington, Mass. 
Atkins Technical, Inc., Gainesville, Fla. 
Automatic Control Elctrns. Co., San 

AntoniO, Tex. 
Bailey Metar Co., Wickliffe, Ohio 
Berber-Colman Co., Electro·Mechanical 

Prods. Div., Rockford, III. 
Barber·Colman Co., Industrial Instrs. Div:, 

Rockford, III. 
Bames Engrg. Co., Stamford, Conn. 
Beckman Inslrs., Process Instrs., Fullerton, 

Cal. • 
BECO Solid State Systems~ Salem, Va. 
Bell & Howell Co.,' Pasadena, Calif. 
Bimet Corp.,' Morris, III. 
Blake ElectroniCS, Inc., Muskego, Wisc. 
Bristol Div, Waterbury, Conn 
Burling Instr. Co., Chatham, N.J. 
Caig Labs., Inc., Westbury, N.Y .. 
Cambridge ThermioniC, Cambridge, Mass 
Chatham Controls Corp., Chatham, N.J. 
Climatronics Corp., Hauppauge, N.Y. 
Cole-Parmer Instr. Co., Chicago, III. 
Columbus Bec. Mig. Co., Columbus, Ohio 
Consolidated Controls'Corp., EI Segundo, 

CaIH. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Deles, Franklin Co., Akron, Ohio 
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Davidson Elctrn. Dev. Co., Erie, Pa. 
Decor Elctrns. Corp., Austin, Tex. 
Delta-Tronic!\ Corp., Tempe, Ariz. 
Devco Engrg., W. Caldwell, N.J. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
EDC Data Comps. Corp., Massapequa, 

N.Y. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Edison, T.A., Instr. Div., FI. Lauderdale, 

Fla 
Elcom Sys., Deer Pk., NY. 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Electro-Pacific, Inc., Goleta, Calif. 
Electrol Co., Inc., York, Pa. 
Elctrn. Control Co., Dresher, Pa. 
Electronic Control Corp., Detroit, Mich. 
Elctrn. Control Sys., Fairmont, W. Va. 

. Electronic Design Labs., Inc., Phila., Pa. 
Elctm. Modules Corp., Timonium, Md. 
Elgin Elctrns .. Waterford, Pa. 
Essex International, Mansfield, Ohio 
Fasco Inds., Inc., Rochester, N.Y. 
Fenwal, Inc., Ashland, Mass. 
Firing Circuits Div., Norwalk, Conn 
Fischer & Porter Co., Warminster, Pa. 
Fisher Sci. Co., Pittsburgh, Pa. . 
Foxboro Co., Foxboro, Mass. 
FRL, Marin Controis Co., Belmont, Cal. 
Fuel Watchman Sis. & Svc., Inc., Bronx, 

N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. 
Glentek, Inc., Santa Monica, Calif. 
Glo-Quartz Elec. Heater Co., Mentor, Ohio 
Guardian California, Culver City, Cal. 
Guildline Instrs., Inc., Larchmont, N.Y. 
H-B Instr. Co., Phila., Pa. 
Hafstrom Tech. Prods., Inc., San Diego, 

Calif. 
Halmar Elctrns., Inc., Columbus, Ohio 
High Temperature Instr., W. 

Conshohocken, Pa. 
Hoagland Instr., Red Bank, N.J. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Honeywell, Residential Div., Mpls., Minn. 
Hope Elctrns., Clifton, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Hygrodynamies, Inc., Silver Spring, Md. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Instrulab, Inc., Dayton, Ohio 
Instr. & Control Sys., Inc., Addison, III. 
Instruments, Inc., San Diego, Calif. 
Integrated Controls, San Diego, Cal. 
Integrated Dev. & Mfg. Co., Chagrin Falls, 

Ohio 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Int'l. Instrs., Orange, Conn. 
Ircon Inc., Niles, III. 
Jersey Tech. Conslts., Morristown, N.J. 
Kidde, Walter & Co., Belleville, N.J. 
Lab-Line Instrs., Inc., Melrose Park, III. 
Leeds & Northrup Corp., No, Wales, Pa. . 
Lewis Engrg. Co., Naugatuck, Conn. 
Loyola Industries, Inc., EI Segundo, Calif. 
Luft Instrs., Inc., Lincoln, Mass. 
Lutron Elctrns. Co., Inc., Coopersburg, Pa. 
Mag-Con Engrg: Co., SI. Paul, Minn. 
Malaker Corp., High Bridge, N.J. 
Materials Development, Los Angeles, Cal. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Mercoid Corp., Chicago, III. . 
Micro-Technical Inds., Laguna Beach,.Cal. 
Midland Standard Inc., Elgin, III. 
Motorola Instr. & Control, Phoenix, Ariz. 
Norwalk Thermostat Co., Norwalk, Ohio 
Nuclear Resch. Corp., Southampton, Pa. 
Nuclear Sys., Garland, Tex. 
OAL Assoes., Inc., Westbury; N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
Oxford Instr. Corp., Annapolis, Md. 
Pacific Electro Dynamics, Bellevue, Wash 
Pennsylvania Elctrns. Technology, 

Pittsburgh, Pa. 
Phoenix Materials Corp., Kittanning, Pa. 
Power Control Corp., Pittsburgh, Pa. 
Precision Elctrns., Inc., Amityville, N.Y. 
Precision Sci. Co., Chicago, III. 

Princeton Applied Resch. Corp., Princeton, 
N.J. 

Princo Instrs., Southampton, Pa. 
Projects Unlimited, Inc., Dayton, Ohio 
Pyrometer Instr. Co., Inc., Northvale, N J' 
Relco Prods., Denver, Colo. 
Research, Inc., Minneapolis, Minn. 
Research Instr. Co., Westbury, N.Y. 
RIL Elctrns., Inc., Southampton, Pa. 
Robertshaw Controls Co., Anaheim, Cal. 
Robicon Corp., Pittsburgh, Pa 
Rosemount, Minneapolis, Minn. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Rosemount Plug-In, Inc., Nashville, Tenn. 
Scientronies, Barrington, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Simmonds Precision Prods., Inc., Bellows 

Falls, VI. 
square 0 Co., Park Ridge, III. 
Sundstrand Data Control, Redmond, 

Wash. . 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Superior Elec., Bristol, Conn. 
Syscon Inl'l., Inc., So. Bend, Ind. 
T & T Controls Co., Media, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TechnologylVersatronics, Yellow Springs, 

Ohio 
Tem-Pres Research Div., State College, 

Pa. 
Tempil Div., So. Plainfield, N.J. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Thermal Sys., Los Angeles, Cal. 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
Thermometries, Inc., Edison, N.J. 
Trans .. Met Engrg., La Habra, Cal. 
Transducer Controls Corp., Covina, Calif. 
Tylan Corp., Torrance, Calif. 
United Elec. Controls Co., Watertown, 

Mass. 
Varian Assocs., Vacuum Div., Palo Alto, 

Cal. 
Victory Engrg. Corp., Springfield, N.J. 
VirTis Co., Inc., Gardin!!r, N.Y. 
Voltex Co., Inc., Farmingdale, N.Y. 
Vulcan Elec. ITT, Danvers, Mass. 
West Instr. Div., Schiller Pk., III. 
Westinghouse Elec. Int'I., New York, N.Y, 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 
Williamson Corp., Concord, Mass. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 
Zenrad Controls Co., Santa Barbara, Cal. 

Controls, Thyratron Grid 
Del Elctms. Corp., Mt. Vernon, N.Y. 
Firing Circuits Div., Norwalk, Conn 
Hope Elctrns., Clifton, N.J. .. 
Instru-Lec.Corp., MI. Vernon, N.Y. 
Post Elctrn. Prods., Beverly, Mass. 
Robotron Corp., Detroit, Mich. 
Taylor-Winfield Corp .. Warren, Ohio 
Walters, W.A., Inc., Chicago, III. 
Weltronic Co., Southfield, Mich. 

Controls, Timing-See Timers 

Controls, Torque-Electronic 
Alrpax Elctms., Inc., Cambridge, Md. 
Bodine Elec. Co., Chicago, III ..... P 1581 
Bulova Watch Co., Servo Prods. 

Elctms. Dlv., Woodside, N.Y ..... p 1867 
General Time Corp., Torrington, Conn. 
Allis, Louis Co ... Milwaukee, Wisc. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
B & B Motor & Control, New York, NY 
Bergen Labs., Inc., Paterson, N.J. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Dynamic Precision Controls, Hagerstown. 

Ind. 
Electro-Devices, Inc., Paterson, N.J. 
Electrol Co., Inc., York, Pa. 
Electronic Control Corp., Detroit, Mich. 
Falcon Div .• Wilmington, Mass. 
Fincor Div., York, Pa. 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Hobbs Mfg. Co., Worcester, Mass. 
Honeywell, Apparatus Controls, Mpls., 

Minn.' . 
Integrated Dev. & Mfg. Co .• Chagrin Falls, 

Ohio 

Converters, Analog to Digital, Monolithic 
Lutron Elctrns. Co .• Inc., Coopersburg, Pa. 
Magtrol, Inc., Buffalo, N.Y. 
McFadden Elctrns. Co., South Gate, Calif. 
McNab, Inc., New York, N.Y. 
Minarik Elec. Co., Los Angeles, Cal. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Parker Instr. Corp., Stamford, Conn. 
Power Control Corp., Pittsburgh, Pa. 
Power Instrs., Skokie, III. 
Randtronics, Inc., Palo Alto, Cal. 
Robicon Corp., PittsbW9h, Pa 
Sigma Instrs., Inc., Braintree, Mass. 
Tyco Instr. Div., Waltham, Mass. 
Welco Inds. Inc., Cincinnati, Ohio 
West Coast Resch. Corp., Los Angeles, 

Calif. 

Controls, Vacuum-See Vol 1 

Controls, Ventilating 
Borg-Warner Controls, Santa Ana, Cal. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Foxboro Co., Foxboro, Mass. 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Residential Div., Mpls., Minn. 
Integrated Dev. & Mfg. Co., Chagrin Falls, 

Ohio 
Lutron Elctrns. Co., Inc., Coopersburg, Pa. 
Paragon Elec. Co., Two Rivers, Wisc. 
Puritan-Zep, EI Segundo, Cal. 
Robicon Corp., Pittsburgh, Pa 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 

Controls, Voltage Regulating 
-See Regulators & 
Stabilizers,Voltage-VoI1 

Controls, Volume & Tone-'­
See Potentiometer~Vol 3 

Controls, Welding-See Vol 1 

Controls, Wire Wound-See 
Potentiometers; Rheostats-
Vol 3 

Convection Cooling 
Packages, Semiconductor­
See Transistor & Diode Heat 
Dissipaters 

Converters, A-C To D-C­
See Vol 1 

Converters, Analog To Digital 
-See Vol 1 . 

Converters, Analog to Digital, 
Monolithic 

PreciSion Monollthlcs, Santa Clara, Cal. 
p 1546,1547 

Analog Devices, Inc., Norwood, Mass. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Harris Semiconductor, Melbourne, Fla. 

Converters, Analog To Pulse 
-SeeVcil1 

Converters, Binary To 
Declmal-See Vol 1 

Converters, Card To Tape­
See Vol 1 

Converters, Counter, Vertical 
To Horizontal Readout­
See Vol 1 

Converters, CRT Display­
See Vol 1 

Converters, D-C To D-C­
See Vol 1 

Converters, D-C To 
Frequency-See Vol 1 

Converters, Digital To Analog 
-See Vol 1 . 

Converters, Digital To Paper 
Tape-See Vol 1 

Converters, Digital To 
Resolver-See Vol 1 

Converters, Digital To 
Synchro-See Vol 1 

Converters, Facsimile­
See Vol 1 

Converters, Frequency, 
Logarithmic-See Vol 1 

Converters, Frequency Shift. 
Keying-See Vol 1 

Converters, Frequency, Test 
-See Vol 1 

Converters, Frequency To 
D-C-See Vol 1 

Converters, Graphic To 
Digital-See Vol 1 

Converters, High-Frequericy­
See Vol 1 

Converters, Low-Frequency­
See Vol 1 

Converters, Microwave 
Frequency-See Vol 1 

Converters, Paper Tape.To 
Magnetic Tape-SeeVol1 

Converters, Paper Tape To 
Paper Tape-See Vol 1 

Converters, Phase-See Vol 1 

Converters, Polar To 
Rectangular Coordinate .... 
See Vol 1 . 

Converters, Power 
Frequency, Electronic­
See Vol 1 

Converters, Power 
Frequency, Rotary­
See Vol 1 

Converters, Power 
Frequency, Vibrator­
See Vol 1 

Converters, Pressure To D-C 
"":"See Transducers,. Pressure 

Converters, Pressure To 
Frequency-See 
Transducers, Pressure 

Converters, Pulse To Analog 
-See Vol 1 

Converters, Pulse 1'0 Dlgital­
See Vol 1 

Converters, Resolver To 
Digltal-See Vol 1 

Converters, Scan-See Vol 1 

Converters, Signal To Color­
See Vol 1 

Converters, Single Sideband 
Re.ceiver-See Vol 1 

Converters, Synchro To 
Digital-See Vol 1 

Converters, Synchro To 
Linear DC-See Vol 1 

Converters, Synchro To 
Sine-Cosine-See Vol 1 

Converters, Tape To Card­
See Vol 1 

Converters, Telemetry­
See Vol 1 

Converters UHF To VHF­
See Vol 1 
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Cooling/Heating Modules; Thermoelectric 
Converters; Vibrator Type­

See Converters, Power . 
Frequ~ncy, Vibrator-Vol 1 

Converters, Voltage To 
. Frequency-See Vol 1 

Coolants, Circuit & 
Component-See Vol 3 

Core Stacks, Memory-See 
Memory Stacks-Vol. 1 

Core Memory Systems-See 
Memory Systems, Core­
Vol 1 

Cores, Ceramlc-See Vol 3 . 

Cores, Magnetic, Ferrite, EL & 
Coolers, Cryogenic-See VOl 1 E-See Vol 3 

Cooilng Equipment-See Air Cores, MagnetiC, Ferrite, 
Conditioners; Blowers & Fans Pot/Cup-See Vol 3 
-Vol 3 ' Cores, Magnetic, Ferrite, Slug 

Cooling/Heating Modules, 
Thermoelectric 

Assoclaled Teallng Labs., Inc., Wayne, 
N.J. . 

Bailey Instrs" Inc .•. Saddle Brook. N,J. 
Borg-Warner Thermoelectrlcs. Des 

Plaines. III. . . 
Cambridge Thermionic. Cambridge, Mass 
Hughes Alrcraft·Co. Culver City,Cal. 
Melcor-Materials Elctrn. Prods .• Trenton. 
N.J,. . 

Nuclear Sys .• Garland. Tei<. 
Siemens Corp., Camps, Div" Iselin.N,j, 
Thermalloy Co .• Dallas, Tex. 
3M Co., SI. Paul, Minn. 

Cooling Packages, 
Semiconductor-See 
Transistor & Diode Heat 
Dissipators . 

Coolln'gSprays-See 
Coolants, Circuit & 
Component-Vol 3 

CO(trdinate MeasLlrlng . . 
Machlnes-See Machines, 
Measuring-Vol 1 . 

Copper Clad Laminates -See 
Laminates, Metal Clad-Vol 3 

Cords & Cable, Dial Drive 
Conaolldaled Wire & ASSOc.Corps., 

Chicago, III. . 
Daburn EIc1rns. & Cable Corp., Bronx, 

N.Y. . 
GC EIc1ms., RQCkford, III. ............ P 2629 
Saxton Prods., Congers, N.Y. 
Bergen Wire Rope Co,. Lodi. N,J. 
Bevin-Wilcox. Une Co ... Moodus. Conn. 
!"irnbach .Co.; lric,. Freeport, N, y, . 
EV/Gamei Inc" FreePort. N,Y, 
Gudebrod Bros, Silk Co" Inc" New York, 

N.Y. . 
Hackensack Cable Corp .• Hackensack. 

N.J. 
Philmore Mfg. Co .• Richmond Hill • .N,Y. 
Plastic Wire & Cable Corp .• Jewett City, 

Conn. . 
Shigoto Inds,. Ltd" New York. NY, 

Cords & Tapes, Laclng­
See Vol 3 

Cords, Line & Set, Extension 
-'see Vol 3 

Cords, Line (Lamp)-:-See 
Cable, Muiticonductor-Vol 3 

Cords, Line, Resistance-:­
See vola.·· . 

Cords, Patch....,See Vol 3 

Cords, Power-See Cable, 
Power-Vol. a 

Cords, Retractile-See Vol 3 

Cords,Speaker Extenslon­
See Cable, Audio-Vol3. 

Cords, Twin Lead-See Cable, 
Multiconductor~Vol 3 

Core Arrays, Memory-See 
Memory Arrays-Vol 1 

Core Planesi Memory-See 
Memory Planes-Vol 1 

-See Vol 3 

Cores, Magnetic, Ferrite, 
Torold-See Vol 3 

Cores, MagnetiC, Ferrite, 
Yoke Section-See Vol 3 

Cores, Magnetic, Metal Alloy 
(Other Than Silicon & 
Nickel-Iron)-See Vol 3 

Cores, MagnetiC, Nickel-Ir.on, 
EL,EE, F & Ring 
Lamlnatlons-See Vol 3 

Cores, Magnetic, NiCkel-Iron, 
Toroid-See Vol 3 

Cores, Magnetic, Powdered 
Iron, Pot/Cup-See Vol 3 

Cores, Magnetic, Powdered 
Iron, Slug-See Vol 3 

Cores, Magnetic;. Powdered 
Iron, Torold ....... See.VoI3 

Cores, Magnetic, Powdered 
Permalloy, Toroid-
See Vol 3 

Co~s, Magnetic, Silicon, "C~' 
-See Vol 3 

Cores, Magnetic, Silicon EI, 
EE & F, Laminations­
See Vol 3 

Cores, Magnetic, Silicon, 
Toroid-See Vol 3 

Corners, Waveguide-See 
Bends & Twists, Microwave­
Vol 1 

Corona Testers-See Testers, 
Corona-Vol 1 

C.oulometers-See Timers, 
Electrolytic Cell 

Counters, Bi-Directional 
A. D. Dala Sys., In~ Rochesler, N.Y. 
Anadex Inslrs., Inc., Van Nuys, Calif. 

P 391 
Atec, Inc., Houslon, Tex ................. p 410 
Aulomallon Dev., Culver City, Cal. 
Beckman Inslrumenls, Shiller Pk~ III. 

P 413 
Bowmar Inslr. Corp'., Ft. Wayne, Ind •. 

. p 1312 
Chrono-Iog Corp., Broomall, Pa. 
Data Graphics, San Anlonlo, Tex. p 346 
Dlgilal EqUip. Corp., Maynard, Mass. 
Dlgilroo Corp., Norristown, Pa. . 
Duranl Digilal Inslra., Milwaukee, Wise. 

, . p 1316 
Eidorado Elec1rodala;'Concord, Cal. 
Eleclronic Research Co., Shawnee 

Mission, Kans ................................. p 458 
Fork Standards, W. Chicago, iii. 
Geo Space Sys., Tampa, Fla. 
Gibbs Mfg. & Resch., Janes.vllle, Wise. 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New Shrewsbury, N.J • 

. p 1332 
Hewletl-Packard, Palo Allo, Cal. 
HI-G, Windsor locks, Conn. 
Hughes Aircraft Co., Mos Dlv~ Newport 

Beach, Cal. 
Icon Corp., 'Cambrldge, Mass. 
Ind'i Elclrn. Engrs., Van Nuys, Cal. 
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Kessler-Ellis Prods., Atlantic Highlands, 
, N.J ................................ _ .... ~ ........... P 1336 
Landis & Gyr, Ine., Elmsford, N. Y.p 1337 
Monitor Labs, Inc~ San Diego, Cal. 
Monsanto Company, Elec1ronlc 

Instruments, W. Caldwell, N.J ..... p 529 
(NES) Nationwide EIc1rn. Sys., Itasca, . 

IlL 
Parabam, Inc.,. Compton, Cal. 
Planet Instr., Ft. Wayne, Ind ••••••• p 1340 
Presln Co., Inc., Shelton, Conn ••• p 1345 
Renco Corp.; Goleta, CaL 
Summit Engrg. Corp., Bozeman, Mont. 
Veeder-Root, Hartford, Conn. ...... p 1352 
Abrams Instr., lanSing, Mich. 
Allis, Louis Co., Milwaukee, Wise. 
AMBAC Inds" Garden City. N.Y. 
Anocul Engrg, Co., Elk Grove Village, III, 
Baldwin Elctrns., uttle Rock, Ark. 
Burroughs Corp" Plainfield, N.J, . 
Canadian Research Institute, Don Mills, 

Onl., Canada 
CGS Units, Inc" Rochester, N,Y. 
Commander Labs., Inc" Escondido, Calif. 
Computer Conversions Corp" East . 

Northport, NY, 
Controlcraft Corp., West Chicago, III, 
Data Dynamics Div .• Englewood~ N.J. 
Data Technology Corp., Palo Alto, Cal. 
Data Technology Inc., Watertown, Mass, 
Davidson Elctrn. Dev, Co" Erie, Pa, 
Durant Mfg. Co" Milwaukee, Wisc. 
Dynamics Resch, Corp" Wilmington, 

Mass. 
Dynapar Corp., Gurnee, III. 
Elctm. Resources-Counter Prod, Group, 

LA., Cal. ' . 
Elctrns., Ltd,. Marion, Iowa 
Encoder DiviSion, Chatsworth, Cal, 
ENM Co,. Chicago, III, 
Fairchild Semiconductor. Mountain View. 

Calif, 
Fischer & Porter Co,; Warminster. Pa, 
Haydon Swnch & Instr., Waterbury, Conn. 
IKL, Inc .• Newport Beach, Calif. 
Instrumentation "Tech. Corp .• Northridge, 

Calif, 
Integrated Circun Elctms" Inc .• Waltham. 

Mass, 
JMR Elctrns. Corp., Bronx, N,Y .. 
Keltron Corp" Waltham. Mass, 
Mast Dev, Co .• Davenport. Iowa· 
MEKontrollnc" Northboro. Mass. 
Midland Standard Inc., Elgin, III. 
Monitor Sys .• Inc,. FI. Washington. Pa. 
Moore Inds .• Van Nuys. Cal. 
Mullard, Inc,. Farmingdale. N,Y. 
Parametrics, Inc,. Orange, Conn: 
Post Elctm, Prods., Beverly, Mass: 
Redington Counters, Inc .• Windsor, Conn, 
Robertson Instr., Azusa. Cal. 
Servo·Dev. Corp., Hicksville. N,Y. 
Struthers-Durin, Inc" Bettendorf. Iowa 
Techmetric Co" Redwood City, Calif. 
Theta Instr. Corp .• Fairfield. N.J, 
Transitron Elctrn, Corp,. Wakefield. Mass. 
'Tyco Instr. Div .• Waltham, Mass. 
Wer Ind·1. Corp., Grand Island. N.Y, 
Zehntel. Inc .• Berkeley. Calif. 

Counters, Coil Winding 
Coast CoIl Co:, Los Angeles, Calif. 

p2487 
Durant Digital Instrs., Milwaukee, WIse. 

p 1316 
Fork Slandards, W. Chicago, III. 
Hecon Corp., New Shrewsbury, N.J. 
landiS & Gyr, Inc., Elmsford, N.Y. 
Presln Co., Inc., Shelton, Conn. 
Veeder-Root, Hartford, Conn ....... p 1352 
Allis, louis Co., Milwaukee. Wisc. 
Avtron Mfg., Inc .• Cleveland, Ohio 
Controlcraft Corp" West Chicago, III. 
Data Dynamics Div;. Englewood, N.J, 
Dittmore-Freimuth Corp" Milwaukee, Wisc. 
Durant Mfg, Co .• Milwaukee, Wisc, 
Dynapar Corp .• Gurnee. III. 
Elden Mfg, Corp,. Chicago. III. 
Elctrn, Resources-Counter Prod. Group. 

L.A .• Cal. 
Integrated Circuit Elctrns., Inc" Waltham. 

Mass. 
JMR Elctrns. Corp" Bronx, N.Y, 
Post Elctrn. Prods,. Beverly. Mass. 
Robertson Instr,. Azusa. Cal. 
Struthers-Dunn. Inc .• Bettendorf, Iowa 
Sunshine Sci. Instrs"Inc,. Philadelphia. Pa, 
Bowmar Instr. Corp~ Ft. Wayne, Ind. 

Dlgliron Corp~ Norriatown, Pa. 
Icon Corp., Cambridge, Mass. 
Tempo/Un·Dlv., 'Chalsworth, Cal. 
Neulronic Corp., Bridgeton, Mo, 

Counters, Directional' 
A.·D. Data Sye., Inc., Rochester, N.Y. 
Anaclex Inslra., InC., Van Nuys, Calif. 
Automation Dev., Culver Clly, Cal. 
Beckman Instruments, Shiller Pk., III. 

P 413 
Duranl Digital Instra., Milwaukee, WIse. 

p 1316 
Eldorado Elec1rodata, Concord, Cal. 

o p 449 
Gibbs Mfg. & Reach., Janesville, Wlae. 
Hecon Corp., New Shrewsbury, N.J. 

p 1332 
Hewlett-Packard, Palo Alto, CaL 
Hughes Aircraft Co., Mos Dlv~ Newport 

Beach, Cal. 
Kessler-Ellis Prods~ Allantlc Highlands, 

N.J ..................................... _,_ ......... P 1336 
landis & Gyr, Inc., Elmsford, N.Y.p 1337 
Parabsm, In~ Complon..CaI. 
Planet In$lr., Ft. Wayne, Ind ....... p 1340 
Tempo/Un Dlv., Chatswoi1h, Cal. 
Veeder-Root, Hartford, Conn ....... p 1352 
Allis. Louis Co" Milwaukee. Wisc. 
AMBAC Inds .• Garden cny. N.Y. 
Anocut Engrg. Co., Elk.Grove Village. iii. 
Burroughs Corp,. Plainfield, N.J, 
Controlcraft Corp., West Chicago. III, 
Data DynamiCS Dlv" Englewood. N.J, 
Data Technology Corp" Palo Alto. Cal, 
Data Technology Inc., Watertown, Mass. 
Durant Mfg. Co., Milwaukee. Wisc, 
Dynamics Resch, Corp., Wilmington, 
Mass.' . 

Dynapar Corp,. Gurnee, III, 
Elctm. Resources-Counter Prod. Group, 

l.A., Cal. 
Elctrns .• ltd., Marlon. Iowa 
Fairchild Semiconductor. Mountain View. 

Calif.' 
IKl. Inc., Newport Beach, Calif. 
Integrated Circuit EIClrns .• Inc .• Waltham, 

Mass. 
JMR Elctms. Corp., Bronx. N.Y. 
Keltron Corp., Waltham, Mass. 
MEKontrol Inc .• Northboro, Mass, 
Monitor Sys .• Inc,. FI. Washington. Pa. 
Mullard. Inc,. Farmingdale. N.Y, 
Post Elctm, Prods .• Beverly, Mass, 
Robertson Instr., Azusa. Cal. 
Servo Dev, Corp" Hicksville, N.Y. 
Struthers-Dunn. Inc .. Bettendorf. Iowa 
Techmelric Co,. Redwood City,Calif. 
Theta Instr. Corp .• Fairfield. N.J. 
3M Co .• SI. Paul. Minn. 
Zehntel. Inc" Berkeley. Calif. 

Counters, Electro-Magnetic 
chrono-iog Corp., Broomall, Pa. . 
Duranl Dlgilallns1rs., Milwaukee, Wisc. 

p 1316 
Dytro Corp., Hicksville, N.Y., 
Eagle-Signal Dlv., Davenport, Iowa 

p 1317 
Gibbs Mfg. & Resch., Janesville, Wise. 
Haydon, A. W. Co., Walerbury, Conn. 
Hecon Corp., New Shrewsbury, N.J. 

p 1332 
Kessler-Ellis Prods.; Atlanllc Highlands, 

N.J ............................................... ; ... P 1336 
landis & Gyr, Ine., Elmsford, N.Y.p 1337 
Norden Dlv., Norwalk, Conn. 
Parabam, Inc., Complon, CaL 
Precision Timer, Weslbrook, Conn. 
Presln Co., Inc:, Shelton, Conn ... p 1345 
Tokyo EIec. Co., ltd~ Chlyoda-ku, 

Tokyo,Japan 
Veeder-Rool, Hartford, Conn_ .... p' 1352 
Abrams Inslr., Lansing. Mich. 
Automatic Timing & Controls. Inc., King of 

Prussia. Pa. 
Canadian Research Institute, Don Mills, 

Onl.. Canada 
'Cramer Dlv,. Old Saybrook. Conn. 
Durant Mfg. Co .• Milwaukee, Wise, 
Elden Mfg. Corp,. Chicago, III, 
Electric Tachometer Corp .• Philadelphia. 

Pa. 
Elctrn, Resources-Counter Prod .. Group, 
'l.A:. Cal. 

Elctrns" Ltd .• Marion, Iowa 
ENM Co., Chicago. III. 
General Equip. & Mfg,. louisville, Ky, 
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Hughes Aircraft Co. Fullerton. Cal. 
Hyde Park Elctrns .• Inc .• Dayton. Ohio 
MEKontrol Inc .• Northboro. Mass. 
Micro Switch. Freeport. III. 
Orbit Instr. Corp .• Syosset. N.Y. 
PECO. Milpitas. Cal. 
Photomation. Inc .• Mountain View. Calif. 
Power Instrs .• Skokie. III. 
Practical Automation. Inc .• Shelton. Conn. 
Redington Counters. Inc .• Windsor. Conn. 
Robertson Instr .• Azusa. Cal. 
Robot Inds .• Inc .• Dearborn. Mich. 
Rowan Controller. Westminister. Md. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Singer·General Precision. Inc .• Little Falls. 

N.J. 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
United Aircraft Corp .• Norwalk. Conn. 

Counters, Frequency-
See Vol 1 

Counters, Gating 
A. D. Data Sys., Inc., Rochester, N.Y. 
Anadex Instrs., Inc., Van Nuys, Calif. 

p 391 
Atec, Inc., Houston, Tex ................. p 410 
Automation Dev., Culver City, Cal. 
Eldorado Electrodata, Concord, Cal. 

p 449 
Fork Standards, W. Chicago, III. 
Hewlett·Packard, Palo Alto, Cal. 
Landis & Gyr, Inc., Elmsford, N;Y. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J. 
p 528,529 

Systron·Donner Concord Instr. Div., 
Concord, Cal. 

Veeder·Root, Hartford, Conn. 
Allis. Louis Co .• Milwaukee. Wisc. 
Control craft Corp .• West Chicago. III. 
Data Dynamics Div .• Englewood. N.J. 
Datum. Inc .. Anaheim. Calif. 
Digital Displays. Mendham. N.J. 
Dynapar Corp .. Gurnee. III. 
Inslrumentation Tech. Corp .• Northridge. 

Calif. 
Integrated Circuit Elctrns .• Inc .• Waltham. 

Mass. 
Lecroy Resch. Sys. Corp .• West Nyack. 

N.Y. 
Loral Elctrn. Sys .• Bronx. N.Y. 
MEKontrol Inc .• Northboro. Mass. 
Monitor Sys .• Inc .. FI. Washington. Pa. 
Nanosecond Systems. Inc .• Fairfield. 

Conn. 
Neutronic Corp .• Bridgeton. Mo. 
Post Elctrn. Prods., Beverly. Mass. 
Signetics Corp .• Sunnyvale. Calif. 
3M Co .• SI. Paul. Minn. 
Tyco Instr. Div .• Waltham; Mass. 
Zehntel. Inc .• Berkeley. Calif. 

Counters, Geiger-See Vol 1 

Counters, Mechanical 
Amphenol Controls Div., JaneSVille, 

Wlsc. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

p 1312 
Chicago Dynamic Inds., Chicago, III. 
Durant Digital Instrs., Milwaukee, Wisc. 
Eagle-Signal Dlv., Davenport, Iowa 
Gibbs Mfg. & Resch., Janesville, Wise. 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New ShrewsbUry, N.J. 
Johnson E. F. Co., Waseca, Minn. 
Kessler·Ellls Prods., Atlantic Highlands, 

N.J. 
Landis & Gyr, Inc., Elmsford, N.Y. 
Planet Instr., Ft. Wayne, Ind ....... p 1340 
PreCision Timer, Westbrook, Conn. 
Presln Co., Inc., Shelton, Conn ... p 1345 
Veeder-Root, Hartford, Conn. ...... p 1352 
AlliedElctrns. Corp .• Chicago, III. 
Barker & Williamson. Bristol. Pa. 
Dittmore·Freimuth Corp .• Milwaukee. Wisc. 
Durant Mfg. Co .• Milwaukee. Wisc. 
Dyanics. Inc .. Wobum. Mass. 
Elden Mfg. Corp .• Chicago. III. 
Electric Tachometer Corp .• Philadelphia. 

Pa. 
Elctm. Resources·Counter Prod. Group. 

L.A .• Cal. 
Engler Instr. Corp .• Jersey City. N.J. 
ENM Co .• Chicago. III. 
Foxboro Co .. Foxboro. Mass. 
Mast Dev. Co .• Davenport, Iowa 

Melland Gear & Instr. Co .• Inc .• Westbury. 
N.Y. 

Micro Switch. Freeport. III. 
Olympic Instrs .• Inc .• Vashon. Wash. 
Orbit Instr. Corp .• Syosset. N.Y. 
PIC DeSign Corp .• Ridgefield .. Conn. 
Redington Counters, Inc .• Windsor. Conn. 
Robertson Instr .• Azusa. Cal. 
Servo Dev. Corp .• Hicksville. N.Y. 
Sterling Instr .. New Hyde Pk .• NY 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
Techni-Tool. Inc .• Philadelphia. Pa. 
USM Corp .• Wakefield. Mass. 

Counters, Particle-See Vol 1 

Counters, Photoelectric 
Dlgitron Corp., Norristown, Pa. 
Durant Digital Instrs., Milwaukee, Wisc. 
General E;lec. Co., Schenectady, N.Y. 
Hecon Corp., New Shrewsbury, N.J. 
Hewlett-Packard, Palo Alto, Cal. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
Landis & Gyr, Ine., Elmsford, N.Y. 
Meloy Laboratories, Springfield, Va. 
Veeder-Root, Hartford, Conn. 
Allis. Louis Co .• Milwaukee. Wisc. 
Automatic Timing & Controls. Inc .• King of 

Prussia. Pa. 
Autotron. Inc .• Danville. III. 
Baldwin Elctrns .• Little Rock. Ark. 
Controlcraft Corp .. West Chicago. III. 
Copar Corp .• Oak Lawn. III. 
Data Dynamics Div .• Englewood, N.J. 
De·Tec·Tronic Corp .• Chicago. III. 
DeSign Prods. Corp .. Troy. Mich. 
Dolan·Jenner Inds .• Inc .• Melrose. Mass. 
Durant Mfg. Co .• Milwaukee. Wisc. 
Dynapar Corp .• Gurnee. III. 
Dyonics. Inc .• Woburn. Mass. 
Ealing Corp .• Cambridge. Mass. 
Eastern Specialty Co .• Philadelphia. Pa. 
Electro·Sonic Control. Manteca. Calif. 
Electroid Co .• Union. N.J. 
Electronic Control Corp .• DetrOit. Mich. 
Elctm. Resources·Counter Prod. Group., 

L.A .• Cal. 
ENM Co .• Chicago. III. 
Farmer Elec. Prods. Co .• Inc .• Natick. 

Mass. 
Fiber Photics. Inc .• Santa Cruz. Cal. 
Frost Electronics Corp .• Bellingham. Mass. 
HEI. Inc .• Chaska. Minn. 
Integrated Circuit Elctrns .• Inc .• Waltham. 

Mass. 
JMR Elctms. Corp .• Bronx. N.Y. 
Lehigh Valley Elctrn .. Inc .• Fogelsville. Pa. 
MEKontrol Inc .• Northboro, Mass. 
Midland Standard Inc .• Elgin. III. 
Nuclear Resch. Corp .• Southampton, Pa. 
PECO. Milpitas. Cal. 
Photobell Co .• Inc .• New York. N.Y. 
Photomation. Inc .• Mountain View. Calif. 
Post Elctrn. Prods .• ·Beverly. Mass. 
Power Instrs .• Skokie. III. 
Robertson Instr .• Azusa. Cal. 
Sensor Corp., Greenwich. Conn. 
Sigma Instrs .• Inc .• Braintree. Mass. 
SSR Instrs. Co .• Santa Monica. Cal. 
Struthers·Dunn. Inc .• Bettendorf. Iowa 
Sunshine Sci. Instrs .• Inc .• Philadelphia. Pa. 
Tri· Tronics Co .• Oak Brook. III. 
Worner Elctrn. Devices. Rankin. III. 

Counters, Preset 
A. D. Data Sys., Inc., Rochester, N.Y. 
Anadex Instrs., Inc., Van Nuys, calif. 

p 394 
Atec, Inc., Houston, Tex ........... p 410,411 
Austron, Inc., AUstin, Tex. 
Automation Dev., Culver City, Cal. 
Chrono-log.Corp., Broomall, Pa. 
Data Graphics, San Antonio, Tex. p 346 
Durant Digilal Instrs., Milwaukee, Wlsc. 

. p 1316 
Eldorado Electrodata, Concord, Cal. 
Electronic Research Co., Shawnee 

Mission, Kans ................................. p 458 
Fork Standards, W. Chicago, III. 
Gibbs Mfg. & Resch., Janesville, Wlsc. 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New Shrewsbury, N.J. 

p1332 
Hewletl-Packard, Palo Alto, Cal. 
Hickok Elect. Instr., Cleveland, Ohio 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. 

Icon Corp., Cambridge, Mass. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. .................................................. P 1336 
landIs & Gyr, Inc., Elmsford, N.Y.p 1337 
Monsanto Company, 'Electronic 

Instruments, W. Caldwell, N.J. 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Parabam, Inc., Compton, Cal. 
PPM, Inc., Bedford, Ohio 
Precision Timer, Westbrook, Conn. 
Presln Co., Inc., Shelton, Conn ••. p 1345 
Tokyo .Elec. Co., Ltd., Chlyoda-ku, 

Tokyo, Japan 
TrIac Elctrn. Sys., N.Y., N.Y. 
Veeder·Root, Hartford, Conn ....... p 1352 
Abrams Instr .• Lansing. Mich. 
Allis. Louis Co .• Milwaukee. Wisc. 
Anocut Engrg. Co .• Elk Grove Village, III. 
Automatic Timing & Controls, Inc .• King of 

Prussia. Pa. 
Burroughs Corp .• Plainfield. N.J. 
Conrac Corp .. New York. N:Y. 
Controlcraft Corp .• West Chicago. III. 
Copar Corp .• Oak Lawn. III. 
Cramer Div .• Old Saybrook. Conn. 
Data Dynamics Div .• Englewood. N.J. 
Data Technology Inc .• Watertown. Mass. 
Datum. Inc .• Anaheim. Calif. 
Dil An Controls. Inc .• Boston. Mass. 
Digital Displays. Mendham. N.J. 
Durant Mfg. Co .. Milwaukee. Wisc. 
Dynamic Precision Controls. Hagerstown. 

Ind. 
Dynamics Resch. Corp .• Wilmington. 

Mass. 
Dynapar Corp .• Gurnee. III. 
Dyonics. Inc .• Woburn. Mass. 
Elden Mfg. Corp .• Chicago. III. 
Electro·Sonic Control. Mante.ca. Calif. 
Elctrn. Resources·Counter Prod. Group. 

L.A .• Cal. 
Elctrns., Ltd .• Marion. Iowa 
ENM Co .• Chicago. III. 
Fairchild Semiconductor. Mountain View. 

Calif. 
Farmer Elec. Prods. Co .• Inc .• Natick. 

Mass. 
Fischer & Porter Co .• Warminster. Pa. 
Foxboro Co .• Foxboro. Mass. 
General Equip. & Mfg .• Louisville. Ky. 
Hird Brown America. Livingston. N.J. 
HLS. Inc .• Santa Clara. Cal. 
IKL. Inc .• Newport Beach. Calif. 
Industrial Inventions. Inc .• Monmouth Jct .• 

N.J. 
Instrumentation Tech. Corp .• Northridge. 

Calif. 
Integrated Circuit Elctrns .• Inc .• Waltham. 

Mass. . 
Intercontinental Elctrns .• E. Rochester, 

N.Y. 
JMR Elctrns. Corp .• Bronx. N.Y. 
Keltron Corp .• Waltham. Mass. 
MEKontrol Inc .• Northboro. Mass. 
Midland Standard Inc .• Elgin, III. 
Milletron. Inc .• Pittsburgh. Pa., 
Monitor Sys .• Inc .• FI. Washington. Pa. 
Moore Inds .• Van Nuys. Cal. 
Mullard, Inc .• Farmingdale. N.Y. 
Neutronic Corp .• Bridgeton. Mo. 
Nuclear Equip. Chem. Corp .• Farmingdale. 

N.Y. 
Nuclear Meas. Corp .• Indianapolis. Ind .. 
PECO. Milpitas. Cal. 
Photomation. Inc .• Mountain View. Calif. 
Post Elctrn. Prods .. Beverly. Mass. 
Robertson Instr .• Azusa. Cal. 
Rowan Controller. Westminister. Md. 
Sensor Corp .• Greenwich. Conn. 
Soltec Corp .• No. Hollywood. Cal. 
SSR Instrs. Co .• Santa Monica. Cal. 
Stock Drive Prods .• New Hyde Pk .• N.Y. 
Struthers·Dunn. Inc .• Bettendorf. Iowa 
Techmetric Co .• Redwood City. Calif. 
Theta Instr. Corp .• Fairfield. N.J. 
3M Co .• SI. Paul. Minn. 
Tyco Instr. Div .• Waltham. Mass. 
Wer Ind'l. Corp .• Grand Island. N.Y. 
Zehntel. Inc .• Berkeley. Calif. 

Counters, Proportionai-See 
Counters, Particle-Vol 1 

eeml1971 (Yol. 2) For addresses see YELLOW SECTION 

Counters, Pulse 
Counters, Pulse 
A. D. Data Sys., Inc., Rochester, N.Y. 
Alco Elctrn. Prods., Lawrence, Mass. 
Anadex Instrs., Inc., Van Nuys, Calif. 

p 391 
Atec, Inc., Houston, TalL .......... p 410,411 
Automation Dev., Culver City, Cal. 
Beckman Instruments, Shiller Pk., III. 

P 413 
Chicago Dynamic Inds., Chicago, III. 
Chicago SWitch, Chicago, III. 
Chronetlcs, Inc., Mt. Vernon, N.Y. 
Curtis Instrs., Inc., Mt. Kisco, N.Y. 
Digital Equip. Corp., Maynard, Mass. 
Durant Digital Instrs., Milwaukee, Wlsc. 

. p 1316 
Eagle-Signal Div., Davenport, Iowa 

p 1317 
Eldorado Electrodata, Concord, Cal. 
Electro-Numerics, Santa Clara, Cal. 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New Shrewsbury, N.J. 

p 1332 
Hewlett-Packard, Palo Atto, Cal. 
Hickok Elect. Instr., Cleveland, Ohio 

p 488 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. 
Icon Corp., Cambridge, Mass. 
Ind'l Etctrn. Engrs., Van Nuys, Cal. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
landis & Gyr, Ine., Elmsford, N.Y.p 1337 
Monsanto Company, Electronic ' 

Instruments, W. Caldwell, N.J ..... p 528 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Parabam, Inc., Compton, Cal. 
Pennwood Numechron, Pittsburgh, Pa. 

p372 
Precision Timer, Westbrook, Conn. 
Presln Co., Inc., Shelton, Conn ••• p 1345 
Quan-Tech, Whippany, N.J. 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
TektroniX, Ine., Beaverton, Ore. 
Tokyo Elec. Co., Ltd., Chlyoda-ku, 

Tokyo,Japan 
Veeder-Root, Hartford, Conn ....... p 1352 
Vlctoreen Instr ~ Cleveland, Ohio 
Abrams Instr .• Lansing. Mich. 
Acoustronics. Inc .• Huntington. N.Y. 
Allis. Louis Co., Milwaukee. Wisc. 
AMBAC Inds .• Garden City. N.Y: 
Automatic Timing & Controls. Inc .• King of 

Prussia. Pa. 
Bio·Medical Elctrns .• Inc .• Rockville. Md. 
Central Scientific Co., Chicago. III. 
Components Corp .• Denville. N.J. 
Conrac Corp .• New York. N.Y. 
Controlcraft Corp .• West ChiCago. III. 
Copar Corp .• Oak Lawn. III.· 
Corning Glass Works. Fluidic Products 

Dept.. Corning. N.Y. 
Data Dynamics Div .• Englewood. N.J. 
Data Technology Inc .• Watertown. Mass. 
Digiac Corp .• Plainview. N.Y. 
Digital Displays. Mendham. N.J. 
Durant Mfg. Co .• Milwaukee. Wisc. 
Dynamic Precision Controls. Hagerstown. 

Ind. 
Dynamics Resch. Corp .• Wilmington. 

Mass. 
Dynapar Corp .• Gurnee. III. 
Ealing Corp .• Cambridge. Mass. 
Eberline Instr. Corp .• Santa Fe. N.M. 
Elctm. Resources·Counter Prod. Group. 

L.A .• Cal. 
ENM Co .• Chicago. III. 
Fischer & Porter Co .• Warminster. Pa. 
Foster '& Allen. Inc .• Chatham. N.J. 
Foxboro Co .• Foxboro. Mass. 
General Equip. & Mfg .• Louisville. Ky. 
Harshaw Chem. Co .• Cleveland. Ohio 
Honeywell. Apparatus Controls, Mpls .• 

Minn. 
IKL. Inc .• Newport Beach. Calif. 
Instrumentation Tech. Corp .• Northridge. 

Calif. 
Integrated Circuit Elctrns., Inc .• Waltham. 

Mass. ' 
Intercontinental Elctrns .. E.Rochester. 

N.Y. 
JMR Elctrns. Corp .• Bronx. N.Y. 
Lecroy Resch. Sys. Corp .• West Nyack. 

N.Y. 
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Counters, Pulse (cont'd) 
Magtrol, Inc., Buffalo, N.Y. 
McKee-Pedersen Instrs., Danville, Calif. 
MEKontrol Inc., Northboro, Mass. 
Milletron, hic., Pittsburgh, Pa. 
Moore Inds., Van Nuys, Cal. 
Neutronic Corp., Bridgeton, Mo. 
Northeast Elctms. Corp., Concord, N.H. 
Nuclear-Chicago, Des Plaines, III. 
Nuclear Data, Inc., Palatine, III. 
Nuclear Diodes, Prairie View, III. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. 
Nuclear Meas. Corp., Indianapolis, Ind. 
Nuclear Resch. Corp., Southampton, Pa. 
Packard Instrument Co., Inc., Downers 

Grove,IIf. 
Philco-Ford Corp., Washington, D.C. 
Philips Elctrn. Instrs., MI. Vernon, N.Y. 
Post Elctrn. Prods .. Beverly, Mass. 
Practical Automation, ·Inc., Shelton, Conn. 
Redi~gton Counters, Inc.~ Windsor, Conn. 
Robertson Instr., Azusa, Cal. 
Slmsor Corp., Greenwich, Conn. 
Servo Dev. Corp .. Hicksville, N.Y. 
Soltec Corp., No. Hollywood, Cal. 
SSR Instrs. Co., Santa Monica, Cal. 
Struthers-Dunn, Inc., Pitman, N.J. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Theta Instr. Corp., Fairfield; N.J. 
Tyco Instr. Div.,' Waltham, Mass. 
Wintriss Controls, New York, N.Y. 
Zehntel, Inc., Berkeley, Calif. 

Counters, Radiation-See 
Counters, Geiger-Also See 
Counters, Scintillation---Vol1 

Counters, Reversible-See 
Counters, Bi-Directional 

Counters, Revolution 
A. 0_ Data Sys., Inc., Rochester, N.V. 
Anadex Instrs., Inc., Van Nuys, Calif. 
Data Graphics, San Aritonio, Tex.' 'p346 
Dlgllron Corp., Norristown, Pa, 
Durant Dlgllal Instra., Milwaukee, Wisc. 

p 1316 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New Shrewsbury; N;J. ' 
Hewlett-Packard, Palo Alto, Cal. 
Hickok Elect: Instr., Cleveland, Ohio 
Johnson E. F. Co., Waseca, Minn. 
Kessler-Ellis Prods., Atlantic Highlands, 

N,J ......................... , ..................... ~ .. p 1336 
landis & Gyr, Inc., Elmsford, N. V.p 1337 
(NES) Nationwide Elctrn. Sys., itasca, 

III. 
Planet Inslr ~ Fl Wayne, Ind ....... P 1340 
Precision TImer, Westbrook, Conn. 
Presln Co.; Inc., Shelton, Conn ... p 1345 
Schauer Mfg. Corp., Cincinnati, Ohio 
Systron·Donner Concord Instr. DIY., 

Concord, Cal_ 
Veeder·Root, Hartford~ COlin ....... · P 1352 
Abrams Instr., Lansing, Mich, 
Allis. Louis Co., Milwaukee, Wisc. 
Artocut Engrg. Co., Elk Grove Village; III. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Controlcraft Corp., West Chicago, III. 
Copar Corp., Oak Lawn, III. 
Data Dynamics Div., Englewood, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Durant Mfg. Co., Milwaukee, Wisc. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Dynamics Resch. Corp .• Wilmington, 

Mass. 
Dynapar Corp .• Gurnee, III. 
Elctms., Ltd .• Marion. Iowa 
ENM Co .• Chicago. III. 
General Equip., & Mfg .• Louisville. Ky. 
Honeywell. Apparatus Controls. Mpls .• 

Minn. 
IKL. Inc .• Newport Beach. Calif. 
Integrated Ci,rcuit Elctrns .• Inc .• Waltham, 

Mass. 
JMR Elctrns. Corp .• Bronx, N.Y. 
Moore Inds., Van Nuys, Cal. 
Mullard. Inc .• Farmingdale, N.Y. 
Photobell Co .• Inc .• New York. N.Y. 
PostElctrn. Prods., Beverly. Mass. 
Rank Precision Inds .• W. Nyack. N.Y. 
Redington Counters. Inc .• Windsor. Conn: 
Robertson Instr .• Azusa. Cal. 
Servo Dev. Corp .• Hicksville. N.Y. 
Sunshine Sci. Instrs .• Inc., Philadelphia, Pa. 
Theta Instr. Corp .. Fairfield. N.J. 
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Tyco Instr. Div., Waltham. Mass. 
Wer Ind'l. Corp., Grand Island. N.Y. 
Zehntel. Inc .• Berkeley, Calif. 

Counters, ,Scintillation---
See Vol 1 ' 

Counters, Variable Time Base 
-See Vol 1 . 

Couplers & Keyers-See 
Keyers & Couplers-Vol 1 

Couplers, Antenna-See Vol 1 

Couplers, Directional 
Allard Mfg. Co.,'Wlnchester, Mass. 

p 598 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
Amphenol RF Dlv., Dan burry, Conn: 
Applied Research Inc., Port 

Washington, N. V ........................... P 1554 
Arra Inc., Bayshore, N;V ............... p 1553 
Bendix, Franklin, Ind ..................... p 1555 
Bird Elctm., Cleveland, Ohio 
E & M Labs., Westlake Village, Cal. 
Greenray Inds., Inc., Mechanicsburg, 

Pa, 
Hewlett-Packard, Palo Alto, Cal. 
Johnson E. F. Co., Waseca, Minn. 
Lorch Elctrns. Corp~ Englewood, N.J. 
Microwave cavity LabJ., La Grange, ill. 
RF Communications, Rochester, N.V. 
R L C Elctms., Inc., Mt. Kisco, N.Y. 
Transco Prods., Inc., Venice, Cal. 
Wavellne, Inc., W. Caldwell, N.J. p 1567 
Aircom. Inc .• Union. N.H. 
Airtec. Inc .• Roselle, N.J. 
Anaren Microwave, Inc .• Syracuse. N.Y. 
Anritsu Electric Co .• Ltd.: Tokyo, Japan 
Anzac Elctrns .• Waltham. Mass. 
Aviel Electronics Inc. Buibenk. Calif. 
Benco Television Assoc .• Rexdale. Ont.. 

Can. 
Blonder-Tongue Labs., Inc .• Old Bridge. ' 

N.J. 
Cardwell Condenser. Lindenhurst. N.Y. 
CES Elctrns., Brooklyn. N.Y. 
Coax Devices Inc .• Chelsea. Mass. 
Delta Elctms .• Alexandria, Va. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
Dynographic Elctrns. Corp .• Hicksville. 

N.Y. . 
Elctrn. Navigation Inds .• Inc .• Rochester, 

N.Y. ' 
Elctrn. Resources Div .• Los Angeles. Cal. 
Elctrn. Specialty. Thomaston. Conn. 
Engelmann Microwave. Montville, N.J. 
ESCA, Jupiter, Fla., ' 
Essex Int·l.. In,P., Decatur, Iii: 
Finney Co., Bedford, Ohio 
GAF Corp .• New York, N.Y. 
Gavin Instrs .• Somerville. N.J. 
General Microwave Corp .• Farmingdale. 

N.Y. 
Granite State Machine Co .• Inc., 

Manchester; N.H. 
GRFF, Port Salemo. Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham. Mass. 
Guide Inds., Inc .• , Sun Valley; Calif. 
Herley Inds .• Inc .• Syosset. N.Y. 
HRB-Singer. Inc., State College. Pa. 
Hughes Aircraft Co, Culver City. Cal. 
Hughes Aircraft Co. Fullerton, Cal. 
Hyletronics Corp .• Littleton. Mass. 
Jerrold/Watkins Div .• Toronto, 395.,Onl.. 

Can. 
Kevlin Mfg. Co., Woburn; Mass. 
Lieco. Inc., Lindenhurst. N.Y: 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns .• Inc., Denville. N.J. 
Merrimac Resch. & Dev .• Inc .• West 

Caldwell. N.J. ' 
Microlab/FXR. Livingston. N.J. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assoes .• Inc., Burlington. Mass. 
Microwave Development Labs., Inc., 

Needham Hgts .• Mass, 
Microwave Div, Nashua. N.H. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Microwave Labs. America. Brooklyn. N.Y. 
Narda Microwave Corp .• Plainview. N.Y. 
New-TronicS Corp .• Brookpark. Ohio' 

Olektron Corp .• Dudley. Mass. 
Omega Labs .• Inc .• Rowley, Mass. 
OMNI Spectra, Farmington; Mich. 
Philco-Ford Corp .• Washington. D.C. 
PRD Elctms~. Inc .• Westbury. N.Y. 
Radiation Sys .• Inc .• McLean. Va. 
Rantec Div .• Calabasas. Calif. 
RF Communications; Inc .• Rochester. N.Y. 
Rohde & Schwarz Sis .• Passaic, N.J. 
Rowe Engravers. Clifton. N.J. 
Sage LabS., Inc., Natick, Mass. 
Sanders Assocs., Nashua. N.H. 
Scientific-Atlanta. Inc .• Atlanta. Ga. 
Siemens Corp., Comm. Eq. DiY .• Iselin. 

N.J. 
Struthers Elctrns. Corp .• Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div .• Van 

Nuys. Cal. 
Thomson-CSF Electron Tubes. N.Y., N.Y. 
Thomson-CSF Inc., New York. N.Y. 
TRG Prods .• E. Boston, Mass. . 
Varian Assocs .• Palo Alto. CaL 
Vectronlcs Microwave Corp .• Middlesex.' 

N.J. 
Victor Microwave. Inc .• Wakefield. Mass. 
Wavecom, Inc .• Northridge. Cal. 
Zeta Labs .• Inc., Mountain View. Calif. 

Couplers, Microwave 
Alford Mfg. Co., Winchester, Mass. 

P 598 
American Elctm. Labs., Inc., Lansdale,' 

Pa, ' , 

Amphenol RF Div., Danburry, Conn. 
Applied Research Inc., Port 

Washington, N.Y ........................... p 1554 
Arrs Inc., Bayshore, N. V ... : ........... p 1553 
Bendix, Franklin, Ind ..................... p 1555 
E & M Labs., Westlak. Village, Cal. 
Greenray Inds., Inc., M,echanlcsburg, 

Pa. 
Hewlett-PaCkard, Palo Alto, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 
R L C Elctms., Inc., Ml Kisco, N.Y. 
Transco Prods., Inc., Venice, Cal. p 613 
Wavellne, Inc., W. Caldwell, N.J; p 1567 
AAI Corp .• Baltimore. Md. 
Aertech Inds .• Sunnyvale. Calif. 
Aircom. Inc .• Union. N.H. 
Airtec. Inc .• Roselle, N.J. 
Anaren Microwave. Inc .• Syracuse. N.Y. 
Anzac Elctms .• Waltham. Mass. 
A.R.F. Products. Inc., Raton, N.M. 
Astrolab Inc., Linden, N J 
Aviel Electronics Inc. Burbank. Calif. 
Cardwell Condenser, Lindenhurst. N.Y. 
CES Elctrns., Brooklyn. N.Y. ' 
Coax Devices 'Inc .• Chelsea. Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Resources Div .• Los Angeies, Cal. 
Elctrn. Specialty, Thomaston. Carin. 
Engelmann Microwave, Montville, N.J. 
GAF Corp .• New York" N.Y. , , ' 
General Microwave Corp., Farmingdale," 

N.Y. 
GRFF. Port Salerno. Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp .• 

Waltham. Mass. 
Guide Inds .• Inc .• Sun Valley. Calif. 
Herley Inds .• Inc .• Syosset. N.Y. 
HRB-Singer. Inc .• State College. Pa. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircran Co. Fullerton, Cal: 
Hyletronics Corp .• Littleton. Mass. 
Industrial Microwave. Scotch Plains. N.J. ,: 
Kevlin Mfg. Co., Woburn. Mass. 
Lieco,' Inc .• Lindenhurst. N.Y. 
lilian Inds .• San Carlos. Calif. 
Maury Microwave Corp .• Cucamonga, 

CaIH. 
MCS Corp .• Monrovia. Calif. 
Meca Elctrns .• Inc .• Denville. N.J. 
Merrimac Resch. & Dev .• Inc .• West 

Caldwell, N.J. 
Microlab/FXR. Livingston. N.J. 
Microphase Corp .• Cos Cab. Conn. 
Microwave Assocs .• Inc., Burlington. Mass. 
Microwave Development Labs.; Inc .• 

Needham Hgts .• Mass. 
Microwave Div. Nashua, N.H. 
Microwave Filter Co .• Inc .• East Syracuse. 

N.Y. 
Microwave Labs. America.,Brooklyn, N.Y. 
Microwave Prods .• Inc:'. Chatsworth. Cal. 
Narda Microwave Corp,. Plainview. N.Y. 
Olektron Corp .• Dudley. Mass. ' 
Omega Labs .• Inc .• Rowley. Mass. 

For addresses see YELLOW SECTION 

OMNI Spectra, Farmington. Mich. 
Pabst Engineering Equipment Co., Inc .• 

Elizabeth, N.J. 
Philco-Ford Corp:, Washington. D.C. 
PRD Elctrns:. Inc., Westbury. N.Y. 
Premier Microwave. Port Chester. N.Y. 
Radiation Sys .• Inc .• McLean, Va.· 
Rantec Div .• Calabasas. Calif. 
Reeve Elctrns., Inc .• Chicago, III. 
RF Systems, Inc .• Cohasset, Mass. 
Rowe Engravers. Clifton. N.J. 
Sage Labs. Inc .• Natick, Mass. 
Sanders Assocs., Nashua. N.H. 
Struthers Elctrns. Corp .• Mamaroneck, 

N.Y: 
Systron-Donner Microwave Div .• Van 

Nuys. Cal. 
TACO Div .• Sherburne, N.Y. ' 
Thomson-CSF Electron Tubes, N.Y .• N.Y. 
TRG Prods .• E. Boston, Mass. 
Varian Assocs., Palo Alto. Cal. 
Vectronics Microwave Corp .• Middlesex. 

N.J. 
Victor Microwave. Inc., Wakefield. Mass. 
Wavecem. Inc .• Northridge. Cal. 
Zeta Labs .• I~c .• Mountain View. Calif. 

Couplers, Multi-Set-See 
Couplers, Antenna-Vol 1 

Couplers, Rotary 
Bogue Elec. Mfg. Co .• Paterson, N.J. 

, Cardwell Condenser, I.IndEmhurst. N.Y. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
Guide Inds .• Inc .• Sun Valley. Calif; 
Herley Inds., Inc., Syosset. N.Y. 
Kevlin Mfg. Co., Woburn. Mass. 
Lieco. Inc .• Lindenhurst. N.Y. 
Microphase Corp., Cos Cob. Conn. 
Microwave Assocs .• Inc., Burlington, Mass. 
Microwave Development Labs .• Inc .• 

Needham Hgts., Mass. 
Power Instrs., Skokie. III. 
Premier Microwave. Port Chester, N.Y; 
Radiation Sys .• Inc .• McLean. Va. 
Rohde & Schwarz Sis .• Passaic. N.J. 
Sage Labs. Inc .• Natick. Mass. 
Struthers 'Elctrns. Corp .• Mamaroneck. 

N.Y. 
Systron-Donner Microwave Div .• Van 

Nuys. Cal. 

Couplings, Microwave-See 
Couplers, Microwave-Vol 1. 

Couplings, Quick-Disconnect, 
Liquid or Gas-See Vol 3 

Couplings, Shaft, Rigid .& 
Flexible 

FAE Instr. Corp., Huntington Sta., N.V. 
p 1587 

Jackson Bros., (London) Ltd., New 
Vork, N.V. 

Johnson E. F. Co., Waseca, Minn. 
Millen, James Mfg., Malden, Mass. 

p 1488,1999 
Northfield Precision Instr. Corp., Island 

Pk., N.Y ........................................... P 1625 
Precision Mechanisms, Westbury, N.V. 
Smith, Herman H., Inc., Bklyn., N. V. 
VemalineProds.Co •• Wyckoff, N.J. 
Abbott Prods .• Inc .• College Paint, N.Y. 
Accurate Elctrns. Corp .• Elyria. Ohio 
Advance Gear & Mach., Los Angeles. Cal. 
Amatom Elctrn. Hardware. New Rochelle. 

N.Y. 
AvioniCS. Inc .• South Bend. Ind. 
Belfab. Daytona Beach, Fla. 
Bendix, Utica. N.Y. 
Birnbach Co .• Inc .• Freeport. N.Y. 
Bowmar/AIi, Inc .• 'Acton. Mass. 
Britec Ltd .• London, W.C.2. England 
Bud RadiO,' Inc .• Willoughby. Ohio 
Cardwell Condenser, Lindenhurst. N.Y. 
Dial Prods. Co .• Bayonne, N.J. 
Dynamic Gear. FI. Lauderdale. Fla. 
Electroid Co .• Union. N.J. 
Falcon Dlv .• Wilmington. Mass. 
Farrand Controls, Inc., Valhalla, N.Y. 
Federal Screw Prods., Inc., Chicago. III. 
Gagne Assocs .• Inc .• Binghamton. N.Y. 
General Thermodynamics Corp., 

Wilmington. Mass. 
Granite State Machine Co., Inc .• 

Manchester, N.H. 
Hammarlund Mfg, Co .• Red Bank, N.J. 
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Helical Prods. Co., Inc., Hermosa Beach, 
Calif. 

Insco Corp., Groton, Mass. 
Instru·Lec Corp., MI. Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island . 

City, N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Keystone Elctrns. Corp., New York, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
Lord Mfg. Co., Erie, Pa. 
Metal Bellows Corp., Sharon, Mass. 
Naugler Engrg., Inc., Beverly, Mass. 
Nilsen Mfg. Co., Haines City, Fla. 
Panamech Inc., Inglewood, Cal. 
Perfect Gear & Instr. Corp., Northridge, . 

Calif. 

Crystals, Liquid, Temperature 
Indicating-Also See 
Crayons, Coatings, Pellets, 
Temperature Indicating 

Liquid Crystal Inds., Inc., Turtle Creek, Pa. 
Omega Engrg., Inc., Stamford, Conn. 
Varl·Light Corp., Cincinna~, Ohio 

Crystals, Piezoelectric-
See Vol 1 

Crystals, Quartz-See Vol 1 

Crystals, Rochelle Salts­
See Vol 1 

Crystals, Sapphire-See Vol 1 

Delays, Time (Excluding Delay Lines) 
Data Processing Equipment-,· Delay Line Synthesizers-

See Specific Types . See Vol 3 

Data Recorders, Computer­
See Vol 1 

Data Transmission Systems­
See Transmission Systems, 
Data-Vol 1 

Decade Boxes, Capacitance­
See Vol 1 

Decade Boxes, Delay Line­
See Vol 1 

Decade Boxes, Inductance­
See Vol" 1 

Delay Lines, Cable-See Vol 3 

Delay Lines, Distributed, 
Constant (Fixed)-See Vol 3 

Delay Lines, Distributed, 
Constant (Variable)-
See Vol 3 

Delay Lines, Glass & Quartz­
See Vol 3 

Power Instrs., Skokie, III. 
Renbrandt, Inc., Boston, Mass. 
Russell Inds., Inc., Lynbrook, N.Y. 
Santa Fe Mfg. Co., Bronx, N.Y. 
Sealol, Inc., Providence, R.1. 
SECS, Inc., Long Island City, N.Y. 
Servometer Corp., Clifton, N.J. 
Sterling Instr., New Hyde Pk., NY 

Crystals, Scintillation Counter Decade Boxes, Resistance-
-See Vol 1 See Vol 1 

Delay Lines, Liquid-See Vol 3 

Delay Lines, 
Lumped-Constant 
(Electrically Variable)-

Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Gomponents, Inc., Freeport, N.Y. 
Stow Mfg. Co., Binghamton, N.Y. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
Theta Instr. Corp., Fairfield, N.J. 
USM Corp., Wakefield, Mass. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Couplings, Vacuum-See Vol 1 

Covers, Chassis-See Vol 3 

Covers, Jack-See Jack . 
Covers-Vol 3 

Covers, Protective-See Vol 3 

Crayons, Coatings, Pellets, 
etc., Temperature 
Indicating-Also See 
Crystals, Liquid, 
Temperature Indicating 

Brady, W.H. Co., Milwaukee, Wisc. 
Markal Co., Chicago, III. 
Omega Engrg., Inc., Stamford, Conn. 
VWR Scientific, San Francisco, Cal. 

Crystals, 
Semiconductor(lngots & 
Wafers)-,See Vol 1 

Crystals, Yig-See Vol 1 

Cups, Encapsulatlon­
See Vol 3 

Current Sensors-Also See 
Transducers, Volt, etc. 

Amerfcan Aerospace Controts, 
Farmingdale, N.Y ............... P 1304-1306 

Bell, F.W., Inc., Columbus, Ohio 
Diversified Elctrns., Evansville, Ind 
HI-G, Windsor Locks, Conn ......... p 1326 
Ohio Semltronlcs, Columbus, Ohio 

p 1986 
Torwico Elctrns., Inc., Lakewood, N.J. 
Triac Elctrn. Sys., N.Y., N.Y. 
Active Control Instrumentation, E. 

Northport, NY 
Constant Voltage Co., Chicago, III. 
Isotech Inc., Westford. Mass. 
Mag·Con Engrg. Co., SI. Paul, Minn. 
Micro-Technical Inds., Laguna Beach, Cal. 
Space Age Microcircuits, Long Valley, N.J. 
Telmar, Inc., Columbus, Ohio 

Current Sources-See Vol 1 

Cutters, Hole, Hand Operated 
-See Vol 3 

Crimping Machines & Tools-
See Tools, Crimping-Vol 3 Cutters, Wire, Automatic-

See Wire Measuring & 
Cutting Machines-Vol 1 Crossbars-See Scanners, 

Crossbar; Switches, Crossbar 
-Vol 1 Cutters, Wire, Hand-See 

Wire Cutters, Hand Operated 
-Vol 3 Crucibles-See Boats-Vol 3 

Cryogenic Equipment-See 
Dewars; Pumps; etc.-Vol 1 

Cryogenic Liquid Converters 
-See Vol 1 

Crystal Analyzers-See' 
Anlayzers, Crystal-Vol 1 

Crystal Blanks-See Vol 1 

Crystal Filters-See Filters, 
Crystal 

Crystal Mounts-See Mounts, 
Crystal-Vol 1 

Crystal Oscillators-See 
Oscillators, Crystal-Controlled 
-Vol 1 

Crystal Ovens-See Ovens, 
Crystal-Vol 1 

Crystals, Barium Titanate­
See Vol 1 

Crystals, Filter-See Vol 1 

Crystals, Frequency Control­
See Vol 1 

Crystals, Laser-Maser-
See Vol 1 . 

Dampers, Servo 
Eastern Air Devices, Inc., Dover, N.H. 
Ind'i. Control Co., Farmingdale, N.Y. 
Magnetic Technology, Canoga Pk., Cal. 

p 1634 
Rotating Comps., Bay Shore, N.Y. 
Vernilron, Torrance, Cal ............... p 1634 
Vernltron Corp., Deer Pk., N.Y ••• P 1634 
Bendix, S. Montrose, Pa. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Weston-Transicoil, Worcester. Pa. 

Dampers, Structural, Chassis, 
Panel, etc.-See Mounts, 
Shock & Vibration-Vol 3 

Dashpots-See Vol 3 

Data Acquisition & Reduction 
Systems-See Vol 1 

Data Blockers-See Vol 1 

Data Compressors, Digital­
See Vol 1 

Data Display Indicators-See 
Lights; Dials; Readouts 

Data Display Systems-See 
Displays 

See Vol 3 

Decade Boxes, Transformer- Delay Lines, 
See Vol 1 Lumped-Constant (Fixed)­

Decalcomania-Also See 
Labels, Pressure Sensitive 

Datak Corp., Passaic, N.J ............. P 1445 
Brady, W.H. Co., Milwaukee, Wisc. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Decalcraft, Hatfield, Pa. 
Dennison Mfg., Framingham, Mass. 
GM Nameplate, Inc., Seattle, Wash. 
Graphtex Inc., Lodi, NJ 
Miller Dial, EI Monte, Calif. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Seton Name Plate Corp., New Haven, 

Conn. 
Stan pat Prods., Inc., Port Washington, 

N.Y. 
Star Enterprises-Div., Lowell, Mass. 
Tapecon, Inc.: Rochester, N.Y. 
Tekni-Labels Co., Van Nuys, Calif. 
3M Co., SI. Paul, Minn. 
Topflight Corp., York, Pa. 

Decimal Keyboards-See 
Keyboards, Decimal-Vol 1 

Decoders, Audio Tone­
See Vol 1 

Decoders, Binary To Decimal 
-See Converters, Binary To 
Decimal-Vol 1 

Decoders, Digital To Analog 
-See Converters, Digital To 
Analog-Vol 1 

Decoders, Pulse-See Vol 1 

Decoders, Readout-See 
Drivers & Decoders For 
Readouts 

Decoders, Telemetry-See 
Decoders, Audio Tone-Vol 1 

Decoders, Video-See Vol 1 

Decommutators, 
Telemetering-See Vol 1 

Decontaminants-See 
Cleaners & Solvents-Vol 3 

Deflection Yokes, Coils & 
Assemblies-See Yokes, 
Deflection-Vol 3 

Degaussers-See 
Demagnetizers-Also See 
Coils, Degausing-Vol1 

Degreasing Chemicals-See 
Cleaners & Solvents-Vol 3 

Degreasing Machines-See 
Machines, Vapor-Degreasing; 
Cleaners, Ultrasonic-Vol 1 

Dehumidifiers (For 
Equipment)-See Vol 1 

Dehydrator~ee Vol 1 

Delay Line Cases-:.-See Cases, 
Delay Line-Vol 3 

See Vol 3 

Delay Lines, 
Lumped-Constant 
(Mechanically Variable)­
See Vol 3 

Delay Lines, Magnetostrictive 
-See Vol 3 

Delay Lines, Miniature & 
Subminiature-Also See 
Specific Types Of Delay 
Lines-See Vol 3 

Delay Lines, Solid Blank­
See Vol 3 

Delay Lines, Strip-See Vol 3 

Delay Lines, Trimmer-
See Vol 3 

Delay Lines, Ultrasonic­
See Vol 3 

Delay Lines, Waveguide­
See Vol 3 

Delay Lines, Wire-See Vol 3 

Delays, Time (Excluding 
Delay Lines) 

Allen Avionics, Mineola, N.Y. 
Artronlc Instr. Co., Silver Spring, Md. 
Autronlcs Corp., Pasadena, Calif. p 1311 
Betamlte Electronic Devices, Culver 

City, Calif. 
Control Elctrns. Co., Inc., Farmingdale, 

N.Y. 
Diversified Elctrns., Evansville, Ind 
Eagle-Signal Dlv., Davenport, Iowa 

p 1317 
General Time Corp., Torrington, Conn. 

p 1321 
Gibbs Mfg. & Resch., Janesville, Wisc. 
Haydon, A. W. Co., Waterbury, Conn. 
Hewtett-Packard, Palo Alto, Cal. ~ 
HI-G, Windsor Locks, Conn. p 1322-1325 
Precision Timer, Westbrook, Conn. 

p 1344 
Sealectro Corp., Mamaroneck, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
TempolUTI Dlv., Chatsworth, Cal. 
Agastat Div., Elizabeth. N.J. 
A~san Elctrns. Corp., Parsippany, N.J. 
Audio Instr. Co .• Union City, N.J. 
Automatic Timing & Controls. Inc .• King of 

Prussia, Pa. 
Bulova Watch Co., TImer Lab., Flushing. 

N.Y. 
Controlotroil Corp., Farmingdale, N.Y. 
De-Tee-Tronic Corp., Chicago, III. 
Edison, Thomas A. Instr. Div., W. Orange. 

N.J. 
G-V Controls, Livingston .. N.J. 
Gems Div .• Farmington. Conn. 
General Instr. Corp., Chicopee. Mass. 
Guardian California. Culver City, Cal. 
Heidelex Corp., Chelmsford, Mass. 
Hoagland Instr .• Red Bank, N.J. 
Ind·l. Solid State Controls, York, Pa. 
Int'l. Register, Chicago, III. 
Jay-EI Prods., Gardena, Calif. 
Leach Corp., Los Angeles, Cal. 
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Delays, Time (Excluding Delay Lines) (cant'd) 
McElroy Elctms. Corp., Shirley, Mass. 
MCG Elctrns., Inc., Deer Park, N.Y. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
National TIme & Signal, Oak Pk., Mich. 
Sensor Corp., Greenwich, Conn. 
Texas Instruments, Dallas, Tex. 
Trepac Corp. America, Englewood, N.J. 
TRW Instrs., EI Segundo, Cal. 
Vanguard Elctrns., Inglewopd, Cal. 
Worner Elctm. Devices, Rankin, III. 
Zenith Controls Inc., Chicago, III. 

Demagnetizers-See Vol 1 

Demodulators-5ee Vol 1 

Demodulators, Magnetic 
American Aerospace Controls, 

Farmingdale, N.Y. 
General Magnetics, Bloomfield, N.J. 

p 1320 
Multitech Power Sys., Costa Mesa, Cal. 
Computer. Conversions Corp., East 

Northport, N.Y. -
Hughes Aircraft Co, Fullerton, Cal. 
Polyphase Inslr. Co., Bridgeport, Pa. 

Densltometers, Electronic-
See Vol 1 

Deposition EqUipment, 
Vacuum & 
Accessories-Also See 
Evaporation Equipment, 
Electron Beam-5ee Vol 1 

Desiccators-See 
Dehumidifiers-Vol 1 

Desoldering Tools & 
Equipment-5ee Soldering 
Accessories; Soldering 
Equip.; Soldering Guns; etc.­
Vol 3 

Detectors, A-F-5ee 
Detectors, Frequency-Vol 1 

Detectors, Cable & Pipe-5ee 
Locators, Metal-Vol 3 

Detectors, Chroma-5ee Vol 1 

Detectors, Coaxial-See Vol 1 

Detectors, Corona-See 
Testers, Corona-Vol 1 

Detectors, Crystal-5ee Vol 1 

Detectors, Electrostatic-See 
Meters, Volt; Electrostatic-' 
VOl 1 

Detectors, F-M-5ee I 

. Detectors, Frequency-Vol 1 

Detectors, Fire & Smoke 
(Electronic)-See Fire 
Detection & Fighting Equip. 

Detectors, Flaw & 
Defect-Also See Locators, 
Cable & Line Fault; 
Locators, Open-Short­
See Vol 1 

Detectors, Frequency­
See Vol 1 

Detectors, Gas Leak­
See Vol 1 

Detectors, Ice, Sleet & Snow 
-5eeVol1 ' 

Detectors,lmpedance-5ee 
Meters, Impedance-Vol 1 

Detectors,. Infrared 
General Elec. Co., Schenectady, N.Y. 
General E1ecte. Semiconductor, 

Syracuse .. N.Y. 
RCA Elctms. Comps., Harrison, N.J. 
United Detector Tech., Santa Monica, 

Cal. 
Abtronics, Inc., Livermore, Calif. 
ACR Elctrns. Div .. , Carle Place, N.Y. 
Advanced Kinetics, Costa Mesa, Calif. 
Arco Systems Inc., Palo Alto, Cal 

A.R.P. Inds., Inc., Huntington, N.Y. 
Automation Devices, Inc., Fairview, Pa. 
Avec Corp., Cincinnati, Ohio 
Barnes Engrg. Co., Stamford, Conn. 
Bausch & Lomb, Rochester, N.Y. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Borg-Wamer Thermoelectrics, Des 

Plaines, III, 
Brower Laboratories, Inc., Waltham, Mass. 
Cetron Elctm. Corp., Geneva, III. 
Conductron Corp., St. Charles, Mo. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Electro-Optics Div., Salem, 

Mass. 
Electron-Machine Corp., Umatilla, Fla. 
Electrophysics Corp., Nutley, N.J. 
EMR Div., Princeton, N.J. 
Eppley Lab., Inc., Newport, R.I. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
FJW Inds., Inc., Mt. Prospect, III. . 
Flame Resch., Inc., Pittsburgh, Pa. 
General Dynamics, San Diego, Cal. 
General Electrodynamics Corp., Garland, 

Tex. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Harshaw Chem. Co., Cleveland, Ohio 
HEI, Inc., Chaska, Minn. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Honeywell, Residential Div., Mpls., Minn. 
HRB-Singer, Inc., State College, Pa. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Infrared Inds., Waltham, Mass. 
Judson Resch. & Mfg. Co., 

Conshohocken, Pa. 
Laser Sys. Corp., Ann Arbor, Mich. 
Mikron Instr. Co., Ridgewood, N.J. 
Molectron Corp., Sunnyvale, Cal. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Mullard, Inc., Farmingdale, N.Y. 
Nuclear Diodes, Prairie View, III. 
Omega Engrg., Inc., Stamford, Conn. 
Optoelectronics; Inc., Petaluma, Cal. 
Philco-Ford Corp., Washington, D.C. 
Philips Broadcast Equipment Corp., 

Montvale, N.J. 
Rank Precision Inds., W. Nyack, N.Y. 
Raytheon Co., Waltham, Mass. . 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Reeder Charles M. & Co., Detroit, Mich. 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Sensor Corp., Greenwich, Conn. 
Servo Corp. America, Hicksville, N.Y. 
Tem-Pres Research Div., State College, 

Pa. 
Thermometries, Inc., Edison, N.J. 
Victory Engrg. Corp., Springfield, N.J . 

Detectors, lon-5ee Vol' 1 

Detectors, Light Intensity-
See Meters, Light, 
Nonphotographic-Vol 1 

Detectors, Magnetic-
See Vol 1 . 

Detector's,' Metal-5ee 
Locators, Metal-Vol 3 

Detectors, Microwave-
See Vol 1 

Detectors, Null-See 
Indicators, Null-Vol 1 

Detectors, Phase-Sensitive­
See Vol 1 

Detectors, Photovoltaic -see 
Cells, Photovoltaic 

Detectors, Radiation-5ee 
Counters, Geiger Counters, 
Scintillation-Vol 1 

Detectors,R-F-5ee Detectors, 
Frequency-Vol 1 . 

Detectors; Standing Wave­
See Vol 1 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Detectors, Torque-See 
Indicators, Torque-Vol 1 

Detectors, Ultrjiviolet­
See Vol 1 

Detectors, Vacuum-5ee Vol 1 

Detectors, Vibration-See 
Transducers, Vibration 

Detectors, Vide0-5ee Vol 1 

Detectors, Voltage-See Vol 1 

Detectors, Waveguide .Arc-
See Vol 1 

Dewars-See Vol 1 

Dragonal Cutters -5ee Wire 
Cutters, Hand Operated-
Vol 3 . 

Photo Chemical Prods. Cal., Santa 
Monica, Cal. 

PIC Design Corp., Ridgefield .. Conn. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
Radial Controls Div. Nicely Corp., 

Indianapolis, Ind. 
Rex Rheostat & Co., Roosevelt, N.Y. 
Romar PlastiCS, Inc., St. Charles, III. 
SECS, Inc., Long Island City, N.Y. 
Seton Name Plate Corp., New Haven, 

Conn. . 
Sillcocks-Miller Co., Maplewood, N.J. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Components, Inc., Freeport, N.Y. 
Tech-Etch, Inc., Hingham, Mass. 
Teledyne Gurley, Troy, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
3M Co., St. Paul, Minn. 
Waldom Elctms., Inc., Chicago, III. 
Weston Instruments, Inc., Newark, N.J. 

Dials, Telephone-Type 
Dial Locks-See Locks, Dial' & Electro-Mech. Comps., S. EI Monte, Cal. 

Shaft ·.Nlppon E1ectrlc/NEC America,. N.Y., 

Dials, Instrument, Metal, S~h~~Ck Elec. 'SIS~ New York, N.Y. 
Plastic, etc. GTE Automatic Elec., Northlake, III. 

Alco Elctrn. Prods., Lawrence, Mass. Stromberg Car.I.~ .. on Corp., Rochester, N.Y. 
Amphenol Controls DiY., Janesyllle, 

Wisc ......................................... p 1436,1437 Dials, Turns-Counting 
Amphenol Sales DiY., Broadylew, III. Amphenol Controls DiY., Janesyllle, 

p 1436,1437 Wisc. ........................................ p 1436,1437 
Bowmar Instr. Corp., Ft. Wayne, Ind. Amphenol Sales DiY., Broadyiew, III. 
Datak Corp., PassaiC, N.J. p 1436,1437 
Electronic Hardware, Jamaica, N.Y. Harrel, Inc., E. Norwalk, Conn ..... p 1973 

P 1456 IRC St. Peterburg Diy. of TRW Ine., St 
Hickok Elect Instr., Cleyeland, Ohio Petersburg, Fla ............................. p 2931 
Jackson Bros., (London) Ltd., New Johnson E. F. Co., Waseca, Minn. 

York, N.Y ......................................... p 2419 Millen, James Mfg., Malden, Mass. 
Millen, James Mfg., Malden, Mass. Spectrol Elctms., City of Industry, Cal. 

p 1489 . . P 2924,2925 
NOBEX Diy., Burlingame, cal ....... p 1469 Vemaline Prods. Co., Wyckoff, N.J. 
Precision TImer, Westbrook, Conn. Beckman Inslrs., Helipot Div., Fullerton, 
Raytheon Co., Quincy, Mass. Cal. 
Rogan Bros., Skokie, III.. Bourns, Inc., RiverSide, Cal. 
Simpson Elec. Co., Chicago, III. Canrad Precision Inds., Inc., Pelham, N.Y. 
Smith, Herman H., Inc., Bklyn., N.Y. Duncan Elctrns., Inc., Costa Mesa, Cal. 
VemalineProds. Co., Wyckoff,N.J. EljayCorp., Columbia, Md. 
A & M Instrument, Inc.; Great Neck, N.Y. Master Engraving, East Paterson, N.J. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. Mechanical Engfaving Co., Inc., Bronx, 
Ackerman Engravers, Inc., Long Island N.Y. 

City, N.Y. . Robertson Instr., Azusa, Cal. . 
Acromark Co., Berkeley Hts, N.J. Stop Components, Inc., Freeport, N.Y. 
Albany Inl'l. Corp., Albany, NY Waters Mfg .• Inc .. Wayland, Mass. 
Apahouser Corp. of N.E., Boston, Mass. 
Avionics, Ltd., Niagara-on-the-Lake, Ont., Diaphragms-See Vol 3 

Can. 
Backman Instrs., Helipot Div., Fullerton, Dielectric Constant Indicators 

Cal. -See Indicators, Dielectric 
Birnbach Co., Inc., Freeport, N.Y. Constant-Vol 1 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Brady, W.H. Co., Milwaukee, Wisc. Dielectric Coolants-5ee 
Canrad Preeisioh Inds., Inc., Pelham, N.Y. Coolants, Circuit & 
Central Plastics Dists., Chicago, III. Component-Vol 3 
Cryptographics, Inc., New York, N.Y. 
Davies, Harry M~lding Co., Chicago, III. Dielectric Heating Equipment 
Dura Plastics N.Y., Inc., Westport, Conn. 
Electro Assemblies, Inc., Chicago, III. Cober Elctms., Inc., Stamford, Conn. 
Electro Chemical Engraving Co., Bronx, p 601 

N.Y. Barth Elctms., Inc., Cleveland .. Ohio 
Eljay Corp., Columbia, Md. Cycle-Dyne, Inc., Jamaica, N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del!' Electrofilm, Inc., N. Hollywood, Calif. 
Gentape Corp., Bloomfield, N.J. . Fece, Cleveland, Ohio 
Glar-Ban Corp., Buffalo, N.Y. La Rose, W.T. & Assocs., Troy, N.Y. 
GM Nameplate, Inc., Seattle, Wash. Mann-Russell Elctrns., Inc., Tacoma, 
Graphtex Inc., Lodi, NJ Wash. 
Hermes PlastiCS, Inc., New York, N.Y. Radio Frequency Co., Inc., Medfield, 
Insulating Fabricators, E. Rutherford, N.J. Mass. . 
Insulating Shapes, Inc., Bronx, N.Y. ReevQ-Elctrns., Inc., Chicago, III. 
Jan Hardware Mfg. Co., Inc., Long Island Scientific Elec., Inc .• Garfield, N.J. 

City, N.Y. Taylor-Winfield Corp., Warren, Ohio 
Jodee Plastics, Inc., Brooklyn, N.Y. 3M Co., St. Paul, Minn. 
Kurz-Kasch, Inc., Dayton, Ohio , 
Master Engraving, East Paterson, N.J. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Metalphoto Corp., Cleveland, Ohio 
Metrological Data Corp., Garfield, N.J. 
Miller Dial, EI Monte, Cal~: 
Muirhead, Inc., Mountainside, N.J. 
N/P Co., Temple City, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Norgus Silk Screen Co., Inc., Clifton, N.J. 
NY-Glass PlastiCS, Paramount, Calif. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Philmore Mfg. Co., Richmond Hill, N.Y. 

Dlelectrics-See Films; 
Insulation Materials-Vol 3 

Dies & Taps-5ee Vol 3 . 

Differential Analyzers-See 
Analyzers, Differential-Vol1 

Differentials Mechanlcal-5ee 
Gears & Gear Mechanisms­
Vol 3 

Digital Analyzers-See 
Analyzers, Differential..,-Vol 1 
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Digital Comparators-See 
Comparators, Digital-Vol 1 

Digital Tape Recorders-See 
Data Recorders, Computer­
Vol 1 

Digital Voltmeters-See 
Meters, Volt, Digital-Vol 1 

Digitizers, Pencil Follower 
(Inc. Coordinate & Graphic) 
-See Vol 1 

Dimmers-See Controls 
Photoelectric . 

Diode Arrays 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Carter Semiconductor, Amityville, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
Hewlett-Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, cal. 
International Recti,ier, EI Segundo, Cal. 
Mlcrosemlconductor Dlv. Standard 

Resources Corp., Culver City, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
United Detector Tech., Santa Monica, 

Cal ................................................... p 1639 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Argent Inds., Inc., Dayton, Ohio 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Computer Diode, Fair Lawn, N.J. 
Dionics, Inc., Westbury, N.Y. 
Eastern Delta Corp., Fair Lawn, N.J. 
Fairchild Semiconductor, Mountain View, 
. Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Instr. Corp., Hicksville, N. Y. 
HEI, Inc., Chaska, Minn. 
Hughes Aircraft Co, Malibu, Cal. 
Info-Lite Corp., FI. Lee, N.J. 
Isofilm Int'L, Chatsworth, Cal. 
Megadyne Inds., Inc., Rochester, N.Y. 
Microwave Assocs., Inc., Burlington, Mass. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Optoelectronics, Inc., Petaluma, Cal. 
Parametric Inds., Inc., Winchester, Mass.· 
Raytheon Co., MI. View, Calif. 
Silicon Gen'!., Inc., Westminster, Cal. 
Teledyne Semiconductor, Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Westinghouse Elec. Int'L, New York, N.Y. 

Diode Testers-See Testers, 
Diode-Vol 1 

Diodes, Avalanche 
Carter Semiconductor, Amityville, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y_ 
Metropolitan Supply Corp., New York, 

N.Y ................................................... P 1809 
Microsemiconductor Div. Standard 

Resources Corp., Culver City, Cal. 
Nippon Electric/NEC America, N.Y., 

N.Y. 
Semtech Corp., Newbury Pk., Cal. 
Solid State Devices, Santa Fe Springs, 

Cal. ' 
United-Page, Patterson, N.J. 
Unltrode, Watertown, Mass. 
Wagner Elec. Corp., Livingston, N.J. 

p 1841 
Calvert Elctrns., Inc., New Yo,k, N.Y. 
Computer Diode, Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Ferranti Ltd., Hollinwood, Lancs., England· 
Franel Corp., So. River, N.J. 
General Semiconductor Corp., Tempe, 

Ariz. 
GHZ Devices, Inc., No. Chelmsford, Mass. 
Hughes Aircraft Co., Torrance, Cal. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Diode Corp., Newburyport, 

Mass. 

Motorola Semiconductor Prods., Phoenix, 
Ariz. 

Mullard, Inc., Farmingdale, N.Y. 
Parametric Inds., Inc" Winchester, Mass. 
RCA Solid State Div., Somerville, N.J. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Semicon Inc., Burlington, Mass. 
Somerset Aadiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Teledyne Semiconductor, Hawthorne, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J, 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Varo, Inc., Semiconductor Div., Garland, 

Tex. 

Diodes, Backward 
Carter Semiconductor, Amityville, N.Y. 
Centralab Semiconductor, EI Monte, 

cal. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. . 
Solid State Devices, Santa Fe Springs, 

Cal. 
United·Page, Patterson, N.J. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Computer Diode, Fair Lawn, N.J. 
Franel Corp., So. Aiver, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Diodes, Dual 
Carter Semiconductor, Amityville, N.Y. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
Hewlett-Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Mos Div., Newport 

Beach, Cal. 
Solid State Devices, Santa Fe Springs, 

Cal. 
United·Page, Patterson, N.J. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Computer Components Inl'l, Palm Beach 

Gardens, Fla. 
Computer Diode, Fair Lawn, N.J. 
Dionics, Inc., Westbury, N.Y. 
Eastern Delta Corp., Fair Lawn, N.J. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
Franel Corp., So. River, N.J. 
Green Rectifier Corp., Fair Lawn, N.J. 
ITT SemiconductorS, W. Palm Beach, Fla. 
Kemtron Electron Prods., Inc., 

Newburyport, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. . 
Optoelectronics, Inc., Petaluma, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
Teledyne Semiconductor, Hawthorne, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Varian Assocs., Palo Alto, Cal. 

Diodes, Electroluminescent 
(Radiating) 

General Electc. Semiconductor, 
Syracuse .. N.Y. 

Hewlett-Packard, Palo Alto, Cal. 
Ferranti Ltd., Hollinwood, Lancs., England 
Infrared Inds., Inc., Santa Barbara, Cal. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Diodes; Germanium 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N. Y ....... ~ ....................... P 1799 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, cal. 
International Rectifier, EI Segundo, Cal. 
MetropOlitan Supply Corp., New York, 

N.Y ................................................... P 1809 
Solid State Devices, Santa Fe Springs, 

Cal. 
United-Page, Patterson, N.J. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Aertech Inds., Sunnyvale," Calif. 
Amperex Elctrn., Slatersville, A.1. 
Calvert Elctrns., Inc., New York, N.Y. 
Cordover, Carl & Co., Mineola, N.Y. 
Corvair Diode, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
ITT Semiconductors, W. Palm Beach, Fla. 
JSH Elctrns, Inc., Culver ,City, Calif. 
Kemtron Electron Prods., Inc., 

Newburyport; Mass. . 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Diode Corp., Newburyport, 

Mass. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Optoelectronics, Inc., Petaluma, Cal. . 
Parametric Inds:, Inc., Winchester, Mass. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
State Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Diodes, Gunn 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J .• 
United-Page, Patterson, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
GHZ Devices, Inc., No. Chelmsford, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Plf;lssey Elctrns. Corp.; Farmingdale, N.Y. 
State Labs, Inc., New York, N.Y. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Varian, Beverly, ·Mass. 

Diodes, High Voltage 
Carter Semiconductor, Amityville, N.Y. 
Elctrn. Enterprises, Newark, N.J. 
General Elec. Co., Schenectady, N.Y. 
General Electe. Semiconductor, 

Syracuse .. N.Y, . 
Huglies Aircraft Co., Mos Div;, Newport 
, Beach, Cal. . 
International ·Rectifier, EI Segundo, Cal. 
Microsemiconductor Div. Standard . 

Resources Corp., Culver City, Cal_ 
p 1813 

Nippon Electrlc/NEC America, N.Y., 
N.Y. 

Rectifier Comps. Corp., ·Freeporl, N.Y. 
. .. P 1815, 

Semtech Corp.,. Newbury Pk., Cal. . I 
p 1819 

Solid State Devices, Santa Fe Springs, ' 
Cal. I 

United-Page, Patterson, N.J. 
Unitrode, Watertown, Mass ......... p 1854 
Unltrode Corp., Watertown, Mass. 

. p 1854 
Yictoreen Instr., Cleveland. Ohio 
Westinghouse Elec., Youngwood, Pa. 

. p1859. 

Calvert Elctrns., Inc., New York, N.Y. 
. Computer Components Int'l, Palm, Beach 

Gardens, Fla .. 
Computer Diode, Fair Lawn, N.J. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Eimac, San Carlos, Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
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Diodes, Limiting 
Franel Corp., So. River, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Diode Corp., Newburyport, 

Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
Power Physics Corp., Eatontown, N.J. 
RCA Solid State Div., Somerville, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
Solitron Devices, Tappan, N.Y. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Teledyne Semiconductor, Hawthorne, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Tiansitron Elctrn. Corp., Wakefield, Mass. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Yaro, Inc., Semiconductor Div., Garland, 

Tex. 

Diodes, Hot Carrier 
Hewlett·Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, cal. 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
Unlted·Page, Patterson, N.J. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
International Diode Corp., Jersey City, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
Solitron Devices, Tappan, N.Y. 

Diodes, Light-Emitting (Led) 
Bowmar Instr. Corp., Ft. Wayne, fr\d. 
Centralab Semiconductor, EI Monte; 

Cal. ............................... _ .. _ ............. p 1798 
General illumination, Inc., St. Paul, Mlnn 

p 1460 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. . 
Ferranti Ltd., Hollinwood, Lancs., England 
HEI, Inc., Chaska, Minn. 
Monsanto-Elctrn. ·Spec. Prods., Cupertino, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
ACA Solid State Div., Somerville, N.J. 
Siemens Corp., Camps. Div., Iselin, N.J. 
State Labs, Inc., New York, N.Y. 
TEC, Inc., Eden Prairie, Minn. 

Diodes, Limiting 
American Elctrn. Labs., Inc., Lansdale, 

Pa ............................. _ ................... _ p ·1552 
General Electe. Semiconductor, 

Syracuse .. ·N. Y. 
Hewlett-Packard, Palo AHo, cal. 
Hughes Aircraft Co., Mas Dlv., Newport 

Beach, Cal. 
Schauer· Mfg. Corp., Clnclnnall, Ohio 

p 1821 
Solid State Devices, Santa Fe Springs, 

Cal. 
Unllrode, Watertown, Mass. ........ p 1566 
Unllrode Corp., Watertown, Mass. 

p 1566 
Abadak Inds., Inc., Farmingdale, N.Y. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Ferranti Ltd., Hollinwood, Lancs., England 
Franel Corp., So. River, N.J. 
GHZ Devices, Inc., No. Chelmsford, Mass. 
Green Rectifier Corp., Fair Lawn, N.J. 
Int'l. Elctrns., Melville, N.Y. 
Isofilm Int'!., Chatsworth, Cal. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
RCA Solid State Div., Somerville, N.J. 
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Diodes, Limiting (cont'd) 
Solitron Devices. Tappan. N.Y. 
State Labs. Inc .• New York. N.Y. 
Teledyne Semiconductor. Hawthorne. Cal. 

Diodes, Matched Pairs 
American Elctm. labs.. Inc.. Lansdale. 

Pa. 
Carter Seml.conductor. Amityville. N.Y. 
General Elec. Co •• Schenectady. N.Y. 
General Electc. Semiconductor. 

Syracuse .. N.Y. 
Hewlett·Packard. Palo Alto. Cal. 
Hughes Aircraft Co •• Mos Dlv •• Newport 

Beach. Cal. 
International Rectifier. EI Segundo. Cal. 
Metropolitan Supply Corp •• New York, 

N.Y ............................... ~ .................. P 1809 
Mlcrosemlconductor Diy. Standard 

Resources Corp .• Culver City. Cal. 
Nippon ElectriclNEC America. N.Y~ 

N.Y. 
RCA Elctms. Comps •• Harrison. N.J. 
Solid State Deylces. Santa Fe Springs. 

Cal. 
Summit Engrg. Co~ Bozeman. Mont 

, p 1565 
Unlted·Page. Patterson. N.J. 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Aeg-Telefunken Corp .• Englewood Cliffs •. 

N.J. 
Calvert Elctms .• Inc .•. New York. N.Y. , 
Computer Components Inl'l. Palm Beach 

Gardens. Fla. 
Computer Diode. Fair Lawn. N.J. 
Crystalonies Div .• Cambridge. Mass. 
Dickson Elctrns. Corp .• ScottSdale. Ariz 
Dionies. Inc .• Westbury. N.Y. 
Eastron Corp .• Haverhill. Mas~. 
Edal Inds .• Inc .. E .. Haven. Conn. 
Fairchild Semiconductor. Mountain View •. 

Calif. . 
Ferranti Ltd .• Hollinwood. Lanes .• England 
Franel Corp .• So .. River. N.J. 
General Instr. Corp .• Hick.sville. N.Y. 
General Semiconductor Corp .• Tempe. 

Ariz. '. 
International Diode Corp .• Jersey City. N.J. 
Isofilm Inl'l.. Chatsworth. Cal. 
In Semiconductors. W. Palm Beach. Fla. 
Kemtron Electron Prods .• Inc .• 

Newburyport. Mass. 
Mlcrophase Corp .• Cos Cob. Conn. 
Microwave Assocs .• Inc .• Burlington •. Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Mullard. Inc .• Farmingdale. N.Y. 
Nucleonic Prods .• Canoga Pk. Cal. 
Parametric Inds .• Inc .• Winchester. Mass. 
Semicoa. City of Industry. Calif. 
Semicon Inc .• Burlington. Mass. 
Siemens Corp .• Comps. Div .• Iselin. N.J. 
Solitron Devices. Tappan. N.Y. 
State Labs. Inc .• New York. N.Y. 
Teledyne Semiconductor. Hawthorne. Cal. 
Thor Elctrns. Corp .• Elizabeth. N.J. 
Transitron Elctm. Corp .• Wakefield. Mass. 
TRG Prods .• E. Boston. Mass. 
TRW Semiconductor Div·. TRW Inc .•. 

Lawndale. Cal. 

Diodes, Matched Quads 
American Elctrn. Labs •• ·Inc~ lansdale. 

Pa. I 

Carter Semiconductor. Amityville. N.Y. 
General Elec. Co •• Schenectady. N.Y. 
General Electc. Semiconductor. 

Syracuse .. N.Y.' 
Hewlett·Packard. Palo Alto. Cal. 
Hughes Aircraft Co •• MOB Div •• Newport 

Beach. Cal. . 
Internallonal Rectifier. EI Segundo. CaL 
Microsemlconductor Dlv. Standard 

Resources Corp •• Culver City. Cal. 
RCA Elctms. Comps.. Harrison. N.J. 
Solid State Deyices. Santa Fe Springs, 

Cal. 
Summit Engrg. Corp •• Bozeman. Mont 

p 1565 
United Deteetor Tech •• Santa Monica. 

Cal. 
United·Page. Patterson. N.J. 

. Computer Components Int·l. Palm Beach 
Gardens. Fla. 

Computer Diode. Fai, Lawn. N.J. 
Crystalonies Div .• Cambridge. Mass. 
Dionies. Inc .• Westbury. N.Y. 
Eastron Corp .• Haverhill. Mass. 
Edal Inds .• Inc .• E. Haven. Con". 

Fairchild SemlcooQuctor. Mountain View. 
CaIW. 

Ferranti ltd •• HotUnwood. Lanes .• England 
Franel Corp .• So. River. N.J. 
International Diode Corp .• Jersey City. N.J. 
Isofill1l Int'l.. Chatsworth. Cal. 
In Semiconductors. W. Palm Beach. Fla. 
Kemtron Electron Prods .• Inc .• 

Newburyport. Mass. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Nucleonic Prods .• Canoga Pk. Cal. 
Paramelric Inds .• Inc .• Winchester. Mass. 
Semicoa. City of Induslry. Calif. . 
Semlcon Inc .• Burlington. Mass. 
Solitron Devices. Tappan. N.Y. 
Stale Labs. Inc .• New York. N.Y. 
Transttron Elctrn. Corp .• Wakefield. Mass. 
TRW Semiconductor Dlv. TRW Inc .• 

Lawndale. Cal. 

Diodes, Microwave Detector 
American Elctm. Labs.. Inc •• Lansdille, 

Pa .......... _ ............ _ .......................... p 1552 
Electro/Data. Inc., G .... nd. Tex. p 1558 
General Electc. SemIcOnductor. 

Syracuae" N.Y. 
Hewlett.packard. Palo Alto, Cal 
Hughes AIrcraft Co •• MOB Diy •• Newport 

Beach. Cal. 
Metropolitan Supply Corp.. New YolIe, 

N.Y ................... __ .......................... P 1809 
Nippon Electrfc/NEC America, N.Y ~ 

N.Y. . 
. RCA Elctms. Comps •• Harrison. N.J. 

Solid State Devices. Santa Fa Springs. 
Cal. 

United-Page, Pattereon, N.J. 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Aertech IOOs .• SUMyvale. Calif. 
Calvert Elctrns .. Inc .• New York. N.Y. 
Franel Corp .• So. River. N.J. 
Kem!ron Electron Prods .• Inc .• 

Newburyport. Mass. 
MicrOlabfFXR. Livingston. N.J. 
Microphase Corp .• Cos Cob. Conn. 
Microwave Assocs .• Inc .• Burlington. Mass. 
MotorOla Semiconductor Prods., Phoenix. 

Ariz. . 
Mullard • .lnc .• Farmingdale. N.Y. 
Parametric Inds .• Inc .• Winchester. Mass. 
Solttron Devices. Tappan. N.Y. 
Special Microwave Devices Oper., 

Waltham. Mass. 
State Labs. Inc .• New York, N.Y. 
Teledyne Samiconductor. Hawthorne. Cal. 
Thor Eictms. Corp .• Elizabeth. N.J.' 
TRW Semiconductor Div. TRW Inc .• 

Lawndale. Cal. 

Diodes, Microwave Mixer 
General Electc. Semiconductor. 

Syracuaa .. N.Y. 
H_lett·Packard, Palo Alto, Cal. 
Hughes AIrcraft Co .• Mos Dlv •• Newport 

Beach. Cal. . 
Metropolitan Supply Corp •• New York. 

N.Y. 
Nippon ElectriC/NEC America. N.Y~ 

N.Y. 
RCA Elctms. Comps •• Harrison. N.J. 
SoUd State Devices. Santa Fe Springs, 

Cal. 
United-Page. Patteraon. N.J. 
Aeg-Telefunken Corp .• Englewood Cliffs. 

N.J. 
Aertech Inds .• Sunnyvale. Calif. 
Calvert Elctms .• Inc .• New York. N.Y. 
Corvair Diode. New York. N.Y. 
Franel Corp .• So. River. N.J. 
JSH Elctrns. Inc •• Culver City. Calif. 
Kemtron Electron Prods .• Inc .• 

Newburyport. Mass. 
Microphase Corp .• Cos COb. Conn. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Molorola Semiconductor Prods .• Phoenix. 

Ariz. ' 
Mullard. Inc .• Farmingdale. N:Y. 
Parametric Inds .• Inc .• Winchesler. Mass. 
Sampson Elctms. Prods. Div .• Chicago. III. 
Sarkes Tarzlan. Inc .• BloomlngtO\1. Ind. 
Siemens Corp .• Camps. Div .• Iselin. N.J . 
Solttron Devices. Tappan. N.Y. 
Special Microwave Devices Oper .• 

Waltham. Mass. 
Slate Labs. Inc .• New York. N.Y .. 
Texas Instruments. Dallas. Tex. 
Thor Elctrns. Corp .• Elizabeth. N.J. 
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TRG Prods .• E. Boston. Mass. 
TRW Semiconductor Div. TRW Inc .• 

Lawndale. Cal. 
Varian ASsoes .• Palo Alto. Cal. 

Diodes, NDise 
Centralab Semiconductor. EI Monte •. 

Cal. 
Metropol!lan Supply Corp •• New York. 

N.Y ................................................... p 1809 
Nippon Electric/NEC America. N.Y •• 

N.Y. 
RCA Elctms. Comps.. Harrison. N.J. 
Signalita. Neptune. N.J. 
United-Page. Patterson. N.J. 
Calvert Elctrns .• Inc .• New York. N.Y. 
Computer Diode. Fair Lawn. N.J. 
Franel Corp .• So. River. N.J. 
General Semiconductor Corp .• Tempe. 

Ariz. . 
Solitron Devices. Tappan. N.Y. 
Stale Labs. Inc .• New York. N.Y. 
TRW Semiconductor Div. TRW Inc .• 

Lawndale. Cal. 

Diodes, Photoelectric 
Centralab Semiconductor. EI Monte. 

Cal ................................................. p 1~8 
Clalrex Elctms~ Mt. Vernon. N.Y. p 1636 
General Electc. Semiconductor. 

Syracuse .. N.Y. 
Hewlett·Packard. Palo Alto. Cal. 
Nat'l. Semiconductors, Plattsburgh. N.Y. 

p 1814 
RCA Elctms. Comps~ Harrison. N.J. 
Sensor Tech •• Van Nuys, Cal ....... p 1638 
United Detector Tech.. Senta Monica. 

Cal ................................... _ .......... p 1639 
Unltad·Page. Patterson. N.J. 
Ablronics. Inc .• Livermore. Calif. 
Calvert Elclrns .• Inc .• New York. N.Y. 
EG & G. Inc .• Salem. Mass. 
EMR Div .• Princel0(l. N.J. 
Fairchild Semiconductor. Mountain View. 

Calif. 
Ferranti LId .• Hollinwood. Lanes .• England 
Hamamatsu TV Co .• Lid .• Hamamatsu 

City. Shlzuoka Pret.. Japan 
HEI. Inc .• Chaska. Minn. 
Isofilm Int·I .• Chatsworth. Cal. 
Monsanlo-Elctrn. Spec. Prods .• Cupertino. 

Cal. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Mullard. Inc .• Farmingdale. N.Y. 
Nucleonic Prods .• Canoga Pk. Cal. 
Optoelectronics. Inc .• Petaluma. Cal. 
Plessey Elclrns. Corp .• Farmingdale. N.Y. 
Quantum Sensing. Inc .• Bohemia. N.Y. 
Sensor Corp .• Greenwich. Conn. 
Siemens CorP .• Comps. Div .• Iselin. N.J. 
State Labs. Inc .• New York. N.Y. 
Texas Inslruments. Dallas. Tex. 
Thor Elctrns. Corp .• Elizabeth. N.J. 

Diodes, Pin 
Arra Inc~ Bayshore. N.Y. 
Ganaral Electc. Semiconductor. 

Syracuse .. N.Y •. 
Mlcrosamlconductor Dlv. Standard 

Resources Corp .• Culver City. Cal. 
p 1,12 

Sensor Tech •• Van Nuys. Cal. . 
United Detector Tech .• Santa Monica. 

Cal. 
United-Page. Patterson. N.J. 
Unltrode. Watertown. Mass ......... p 1566 
Unltrode Corp •• Watertown. Mass. 

p 1566 
Aertech Inds .• Sunnyvale. Calif. 
Calvert Elctrns .• Inc .• New York; N.Y. 
Eastron Corp .• Haverhill. Mass. 
Ferranti Ltd .• Hollinwood. Lanes .• England 
GHZ Devices. Inc .• No. Chelmsford. Mass. 
Motorola Semiconductor Prods .• Phoenix. 

Ariz. 
Solttron Devices. Tappan. N.Y. 
Stale Labs. Inc .. New York. N.Y. 
Struthers Elctrns. Corp .• Mamaroneck. 

N.Y. 
Varian Assocs .• Palo Alto. Cal. 
Varian. Beverly. Mass. 

Diodes,. Schottky 
Hewlett·Packard. Palo Alto. Cal. 
Hughes Aircraft Co.. MOB Dlv~ Newport 

Baach. Cal. 

Nippon Electric/NEC America, N.Y .• 
N.Y. 

United Detector Tech •• Santa Monica, 
Cal ....... _ ......................................... p 1639 

United-Page. 'Patterson, N.J. 
Aeg-Telefunken Corp .• Englewood Cliffs. 

N.J. 
Aertech Inds .• Sunnyvale. Calif. 
Calvert Elctms .• Inc .• New York. N.Y. 
Ferranti Lid .• Hollinwood. Lanes .• England. 
Microwave Assocs .• Inc .• Burlington. Mass. 
Parametric Inds .• Inc .• Winchester. Mass. 
Solttron Devices. Tappan. N.Y. 
Special Microwave Devices Oper .• 

Waltham. Mass. 
Siale Labs. Inc .• New York. N.Y. 
Texas Instrumenls. Dallas. Tex. 
TRG Prods .• E. ·Boslon. Mass. 
Varian Assoes .• Palo Alto. Cal. 

Diodes, Selenium-See 
Rectifiers. Selenium 

Diodes, Silicon 
American Elctrn. Labs •• Inc •• Lansdale, 

Pa. 
Carter Semiconductor. Amityville. N.Y. 
Centralab Semiconductor. EI Monte. 

Cal .................................................. P 1796 
Delco ElCtrns. Dlv •• Kokomo. Ind. p 1801 
Elctrn. Devices. Yonkers. N.Y. 
erie Technological Prods. (EEM). Erie. 

Pa. 
General Elec. Co~ Schenectady. N.Y. 
General Electc. Semiconductor. 

Syracuse .. N.Y. 
Hewlett-Packard. Palo Alto. Cal. 
Hughes Aircraft Co •• MOB Dlv •• Newport 

Beach. Cal •. 
Internallonal Rectifier. EI Segundo. Cal. 
Metropolitan Supply Corp., New YolIe, 

N.Y ................................................... P 1809 
Mlcrosemlconductor Dlv. Standard 

Resourcas Corp •• Culver City. Cal. 
p 1812 

Nippon ElectrlclNEC America. N.Y •• 
N.Y. 

Schauer Mfg. Corp •• Cincinnati. Ohio 
p 1821 

Semtech Corp •• ' Newbury Pk.. Cal. 
Solid State Devices. Santa Fe Springs. 
. Cal. 
United Detector Tech •• Santa Monica, 

Cal. 
United-Page. Patterson. N.J. 
Unitrode. Watertown. Mass. ........ p 1853 
Unit rode Corp •• Watertown. Mass. 

p 1853 
Wagner Elec. Corp •• Llvlngaton. N.J. 
Westinghouse Elee •• YoungWOOd. Pa. 

p 1859 
Abadak Inds .• Inc .• Farmingdale. N.Y. . 
Aeg-Telefunken Corp .• Englewood Cliffs. 

N.J. 
Alpha Comps. Corp:. Venice. Calif. 
American Semiconductor Corp .• Arlinglon 

Hgts .• 1I1. 
Amperex Elctrn .• Slatersville. R.I. 
Bradley Semiconductor Corp .• New 

Haven. Conn. 
Burroughs Corp .• Plainfield. N.J. 
Calvert Elctms .• Inc .• New York. N.Y. 
Components. Inc .• Biddeford. Me. 
Computer Components Inl'l. Palm Beach 

Gardens. Fla. 
Computer Diode. Fair Lawn. N.J. 
Cordover. Carl & Co .• Mineola. N.Y. 
Dionies. Inc .• Westbury •. N.Y. 
Dulrex Inds .• Inc .• New York. N.Y. 
Easlron Corp .• Haverhill. Mass. 
Edal Inds .• Inc .• E. Haven. Conn. 
EG & G. Inc .• Salem. Mass. 
EI.ectronic Transistors. Flushing. N.Y. 
Fairchild Semiconductor. Mountain View. 

Calif. 
Ferranti Ltd .• Hollinwood. Lanes .• England 
Franel Corp .• So. River. N.J. 
General Instr. of Can .• Waterloo. Ont. 

Can. 
General Instr. Corp .• Hicksville. N.Y. 
General'Semiconductor Corp .• Tempe. 

Ariz. 
GHZ Devices.Jnc .• No. Chelmsford. Mass. 
International Diode Corp .• Jersey City. N.J. 
Int'l. Elctrns .• Melville. N.Y. 
lsofllm Int·I .• Chatsworth. Cal. 
In Semiconductors. W. Palm Beach. Fla. 
JSH Elctms. Inc .• Culver City. Calif. 

1024 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Kemtron Electron Prods., Inc., 

Newburyport, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Diode Corp., Newburyport, 

Mass. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
MSI Elctrns. Inc., Woodside, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Nuclear Diodes, Prairie View, III. 
Nucleonic Prods., Canoga Pk, Cal. 
Optoelectronics, Inc., Petaluma, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
Rapid Elec. Co., Bronx, N.Y. 
Raytheon Co., MI. View, Calif. 
RCA Solid State Div., Somerville, N.J. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicoa, City of Industry, Calif. 
Semicon Inc., Burlington, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
Special Microwave Devices Oper ... 

Waltham, Mass. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Teledyne Semiconductor, Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Varo, Inc., Semiconductor Div., Garland, 

Tex. 

Diodes, Step Recovery 
Carter Semiconductor, Amityville, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Hewlett-Packard, Palo Alto, Cal. 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
United-Page, Patterson, N.J. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Franel Corp., So. River, N:J. 
GHZ Devices, Inc., No. Chelmsford, Mass. 
Isofilm Int'l., Chatsworth, Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp" Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 

Diodes, Surface Barrier 
Gen·eral Electc. Semiconductor, 

Syracuse" N.Y. 
Metropolitan Supply Corp., !'lew York, 

N.Y. . 
United Detector Tech., Santa Monica, 

Cal. 
United-Page, Patterson, N.J. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Gencom Div., Plainview, NY. 
Parametric Inds., Inc., Winchester, Mass. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Diodes, Switching 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
Arra .Inc., Bayshore, N.Y. 
Carter Semiconductor, Amityville, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal. 
General Elee. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y ............................... p 1799 
Hewlett-Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. 

Metropolitan Supply Corp., New York, 
N.Y ................................................... p 1809 

Mlcrosemlconduclor Dlv. Standard 
Resources Corp., Culver CIty, Cal. 

p 1812 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Semtech Corp., Newbury Pk., Cal. 
Solid State Devices, Santa Fe Springs, 

Cal ........................................... p 1836, 1 837 
United-Page, Patterson, N.J ......... p 1856 
Unltrode, Watertown, Mass, 
Abadak Inds., Inc., Farmingdale, N.Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Computer Components Int'I, Palm Beach 

Gardens, Fla. 
Computer Diode, Fair Lawn, N.J. 
Corvair Diode, New York, N.Y. 
Dionics, Inc., Westbury, N.Y. 
Electronic Transistors, Flushing, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lancs .. England 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
GHZ Devices, Inc., No. Chelmsford, Mass. 
International Diode Corp., Jersey City, N.J. 
Int'l. Elctrns., Melville, N.Y. 
Intersil, Inc., Cupertino, Calif. 
Isofilm Inl'I., Chatsworth, Cal. 
In Semiconductors, W. Palm Beach, Fla. 
JSH Elctrns, Inc., Culver City, Calif. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Diode Corp., Newburyport, 

Mass. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Parametric Inds., Inc., Winchester, Mass. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Teledyne Semiconductor, Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRG Prods., E. Boston, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Varian Assocs., Palo Alto, Cal. . 
Varian, Beverly, Mass. 

Diodes, Tunnel 
Centralab Semiconductor, EI Monte, 

Cat. . . 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. ' 
MetropolHan Supply Corp., New York, 

N.Y ................................................... P 1809 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Solid State Devices, Santa Fe Springs, 

Cal. 
United-Page, Patteraon, N.J. 
Aertech Inds., Sunnyvale, Calif. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Diode, New York, N.Y. 
Franel Corp., So. River, N.J. 
Microphase Corp., Cos Cob, Conn: 
Parametric Inds., Inc., Winchester, Mass. 
Siemens Corp., Camps. Div.,lselin, N.J. 
Special Microwave Devices Oper., 

Waltham, Mass. 
State Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Diodes, Varactor 
American Elctm. Labs., Inc., Lansdale, 

Pa. .................................................... p 1552 
Hughes Aircraft Co., Mas Dlv., Newport 

Beach, Cal. 
MetropOlitan Supply Corp., New York,' 

N.Y, 
Nippon ElectrlclNEC America, N.Y., 

N.Y, 
United-Page, Patterson, N.J; 

Display Panels (Back-Lighted & Eclte-Lighted) 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Aertech Inds., Sunnyvale, Calif. 
Amperex Elctm., Slatersville, R.I. 
Calvert Elctrns., Inc., New York, N.Y. 
Computer Components Int'l, Palm Beach 

Gardens, Fla.· . 
Computer Diode, Fair Lawn, N.J. 
Corvair Diode, New York, N.Y. 
Crystalonlcs Div., Cambridge, Mass. 
Eastron Corp., Haverhill, Mass. 
Fairchild Semiconductor, Mountain View; 

Calif. 
Fansteel Inc., N Chicago, III. 
Ferranti Ltd., Hollinwood, Lanes., England 
GHZ Devices, Inc., No. Chelmsford, Mass. 
Hughes Aircraft Co, Malibu, Cal. 
Isofilm Inl'l., Chatsworth, CaL 
In Electron Tube, Easton, Pa. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
MSI Elctrns. Inc., WoodSide, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods .. Canoga Pk, Cal. 
Parametric Inds., Inc., Winchester, Mass. 
Sampson Elctms. Prods. Div., Chicago, III. 
Siemens Corp., Camps. Div., Iselin,N.J. 
Solitron Devices, Tappan, N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thor Elctms. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRG Prods., E. Boston, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Vlirian, Beverly, Mass. 

Diodes, Video Detector-5ee 
Diodes, Microwave Detector 

Diodes, Zener 
Beckman Instrs., Cedar Grove, N.J. 
Centralab Semiconductor, EI Monte, 

Cal ••••••••••••• _ ... _ ..................... p 1796,1797 
Delco ElctmB •. Dlv., Kokomo, Ind.p 1801 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
Hughea Aircraft Co., MOB Dlv., Newport 
··Beach, Cal. 
Internallonal Rectifier, EI Segundo, Cal. 

p 1807 
Julie Research Lab., New York, N.Y. 
Miluratron, Inc., Dallas, Tex. .......... Ii 815 
Metropolitan Supply Corp., New York, 

N.Y ............... _ .................... _ .•• _ ••• P 1809 
Mlcrosemlconductor Dlv. Standard 

Resources Corp., Culver City, Cal. 
p 1810 

Nippon Electric/NEC America, N.Y., 
N.Y. 

Precision Monolllhlcs, Santa 'Clara; Cal 
Schauer Mig. Corp~ Clnclnnall; Ohio 

p 1821 
Solid State Devices, Santa Fe Springs, 

Cal. 
Trio Laba, Inc., Plainview, N.Y. 
United-Page, Patteraon, N.J. 
UnHrode, Watertown, Mass. ........ P 1848 
UnIIrode Corp., Watertown, Mass. .' 

p 1848 
Abadak Inds., Inc., Farmingdale, N.Y. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. -
American Semiconductor Corp., Arlington 

Hgts.,III. 
Amperex Elctrn., Slatersville, R.I. 
Calve." Elctrns., Inc., New York, N.Y. 
Components, Inc., Biddeford, Me. ' 
Computer Components Inl'I, Palm Beach 

Gardens, Aa. . 
Computer Diode, Fair Lawn, N.J. 
Cordover, Carl & Co., Mineola, N.Y. 
Corvair Diode, New York, N.Y. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Dionics, Inc., Westbury, N.Y. 
€astron Corp., Haverhill, Mass. 
Electronic Transistors, Flushing, N·.Y. 
Ferranti Ltd., Hollinwood, Lanes., England 
Franel Corp., So. River, N.J. 

General Semiconductor Corp., Tempe" 
Ariz. 

International Diode Corp., Jersey City, N.J. 
In Semiconductors, W. Palm ·Beach, Fla. 
JSH Elctrns, Inc., Culver City, Calif. 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicoa, City of Indljltry, Calif. 
Semicon 1no., Burlln!llbn, Mass.' 
Shlgoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Dlv., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
State Labs, Inc., New York, N.Y. 
Teledyne Semiconductor, Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Trarisitron Elctm. Corp., Waketield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 

Dlplexers-See Vol 1 

Directional Couplers-See 
Couplers, Directional-Vol 1 

Discharge Systems, Energy-
See Vol 1 ' 

Dlscrimlnators-See Vol 1 

Disc Packs, MagnetiC­
See Vol 1 

Discs, Computer Memory Also 
See Memory Systems, Disc 
-See Vol 1 

Discs, Optical Encoder-See 
Coded Dis9s, Optical-Vol 1 

DisPensers For Epoxy, 
Encapsulating Compounds, 
etc.-See Vol 1 

Display Boards-See Boards, 
Plotting-Vol 1 ' 

Display Panels (Back~Lighted 
& Edge-Lighted) 

Bowmar Instr. Corp., Ft. Wayne, Ind. 
Dlallght Corp~ Brooklyn, N.Y. 
Display Devices, Inc., Encinitas, Cal. 

. . p.145O 
Ind'i Elc!rn. Engra., Van Nuys, Cal. 
Inter-Market, Inc., Glenview, ilL 
K.C.C. Sholeal, Ltd., Naka-ku, Kobe, 

Japan .............................................. p 1479 
LVC Ind' •• , Inc., Corona, N.Y. 
Vemallne Prods. Co~ Wyckoff, N.J. . 

P 1505 
Ackerman Engravers, Inc., Long Island 

City, N.Y .. 
Arvin Sys., Inc., Dayton, Ohio 
Bomac Elctrns., Inc., Northridge, Cal. 
Burtek, Inc., Tulsa, Okla 
Canrad Precision Inds., Inc., Pelham, N.Y .. 
Devco Engrg., W. Caldwell, N.J. 
Fiber Photics, Inc., Santa Cruz, Cal. 
Gagne Assocs., Inc.,. Binghamton, N.Y. 
Glar-Ban Corp., Buffalo, N.Y. 
GM Nameplate, Inc., Seattle, WaSh. 
Hughes Aircraft Co, Culver City, Cal. 
Info-Ute Corp., Fl Lee, N.J. 
Miller Dial, EI Monte, Calif. 
Moore Inds., Van Nuys, Cal. 
N/P Co., Temple City, Calif. 
Norgus Silk Screen Co., Inc., Clifton, N .. J. 
Panob Corp., Port Chester, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica,Ca.. 
Robertson Instr., Azusa, Cal. 
Sanders Data Sys., Nashua, N.H. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Soderberg Mfg. Co., Inc., Alhambra, Cal. 
Symbolic Displays, Inc., Orange, Calil .. 
TEC, Inc., Eden Prairie, Minn. 
Telmar, Inc., Columbus, Ohio 
T.J. Elctrns., Ft. Worth, Tex. 
Virginia Elctrns. Co., Inc., Falls Church, 

Va. 

eem/1971 (Vol. 2) For addresses see YELLOW SECTION 1025 



Display Panels (Back"Lighted & Edge;'Lighted) (cont'd) PRODUCT INDEX & DIRECTORY· (Vol. 2) 

Wilmer Mfg. Co:,. Beltsltille. Md. 

Dlsplaysj ProJection Type . :. 
(CRT,. Electromechanical, 
Film Light Valve) ... 

Allard Instr. Corp., Westbury, NY .•. 
Beta Inatr .• , Newton Upper Falls, Mass. 

. 'p337 
B_mar Inatr •. Corp., Fl Wayne, .Ind. . 
CELCO, Mahwah, N.J ....................... ' P 339 
Corning Glass Works, Elctrn. Prods.' i 

Dlv;, Coming, N.V.·· . 
. Data TechnolOgy, Palo Alto, Cal ... p 429 
Dlallght Corp., Brooklyn, N.Y.' . 
Gould, Inc., Cleveland, Ohio 
Ind'i Elctm. EngrS., Van Nuys, Cal; 
Intronles, Inc., Newton, Mass. 
Polarad ElCirn:' Instiil., Lilke' Success; 

N.Y. .' . 

Raytheon Co., Quincy; Mass ..... ~. II 200S 
Systron-Donner Kruse Elctrns. Sub;, . 

Mountain View,. Cal.' .' 
Tektronix; Inc.,' Beaverton, Ore: 
Adage, Inc., 'Boston, Mass; 
Applied Digital Data Systems, lric., . 

Hauppauge, N.Y." . .' .. 
Arco Systems Inc., Palo' Alto, Cal . 
Astronautics Corp. ,of Amer., Milwaukee, 

Wisc. . . 
Aydin Da,a Systems, Ft. :Washington. ·Pa 
Bendix Aerospace.Elctms:, Teterboro, N.J. 
Calnornia Computer Prods., Anaheim: Cal 
calffornia InSlrs,; Co., .san' Diego,. Cal. .... " 
Com(l1unitype Corp .• New York. N.Y. 
Conductron Corp., SI. Charles, Mo .. 
Conrac Dill.'. Covina. Calif. : . '. 
Devco Engrg., W. Caldwell, N.J. 
Elecpac Inc .• Carv:lH: .' .' 
Entron Inc .• Morganville. N.J .. 
Excellon ,Inds .• Torrance, Calif. 

• Ferranti Ltd.; Hoilin..vood. Lanes .• England 
General,Dynamics. San·Diego. CaL 
Goodyear Aerospace Corp;; Akron;' Ohio 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltha.m, Mass: . ". 
Hartman Sys. Div. A·T'O;lnc .• Huntingion 

Sta .• N.y.,... . 
Hughes Aircraft CO, Culve~·CiW. Cal. " 
Hughes Aircraft Co. Fullerton: Cal. 
Indofex, Inc .• Waterbury; Conn: 
Information Displays. Inc .• Mt. ·Kisco, N.Y. 
Integrated' Circuil Elctr~s:. Inc:;: Waltham. 

Mass. ..... 

ISC/TelephonicsDiv. Huntington,N;Y. 
Kaiser Aerospace & Elctrns ..• Palo Alto; 

Calif. .. ,'.,.... 

Kolls'man Insir.· Corp., Syosset, NY' 
Lear Siegler, inc .• Santa Monica/Calif. '. 
Lear Sieglet. Anaheim, CaL' . 
LOckheed ·Aircraft Svce .• Special Devices 

Div .• Ontario, Calif.' .... .. .' '. 
LTV Electrosystems;'Dallas, Tex. 
Mast Dey. Co.;: Davenport, Iowa' 
Motorola; Scottsdale, Ariz. 
Optimation, Inc:'. Sun Valley. Calif. 
PhiICO-FordCoi'p.; Washington. D.C:· 
Raytheon Data Systems Co., Norwood. 

Mass. ..., . 

RCA Govt. & Comm. Sys., Mooresfown. ' 
N~ . 

Robertson lristr., Azusa, Cal. 
Sanders Assocs., Nashua'N.H. 
Sanders' Data Sys., Nashua. N.H. 
Sanders AssOcs"lnc., DataSys. Div., 

Nashua, N.H. . 
SandorS Assccs .• Ocean Sys., So. 

Nashua. N.H. . .. . 
Spiras Sys.,.lnc.;Waltham. Mass'. 
Stromberg DatagraphiX, San Diego, CaL 
TEC. Inc .• Eden Prairie, Minn .. 
Telmar, Inc., Columbus, Ohio 
We.stinghouse Elee.; Elmir.a, N.Y.' , 

Dissipators, Heat-SeeHeat· . 
SinkS-:-Vol3 

Distortion Analyzers--,See 
Analyzers, ,A-F"-VoI1 . 

Distortion Indicators-See 
Analyzers, A-F-VoI,1 

Distribution Systems,' " 
Frequency"-See Vol '1 

Dividers, Analog...,;....See·VoI1 . 

Dividers, Angular~e~voi 1 
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Dividers, Frequency-
SeeVql1 . 

Dividers, Magnetic' 
American ·Aerospace. Controls; 
. Farmingdale, N.Y. 

Arra Inc., Bayshore,. N.Y. 
General MagnetiCS, Bloomfield, N.J. 

p 1318 
IS~ MagnetiCS Dlv., Huntington, N.Y. : 
Transmagnetlcs Inc., Farmingdale, N.Y. 

Dividers, Power (i,.F, tlF, VHF, 
.UHfl-"-See Vol 1 '.' '. 

Dividers, Power ;.Microwave 
Alford Mfg. Co., Winchester, Mass. 

p598 
Amertcan Elctm. Labs., Inc., Lansdale, 

Pa;. 

Amphenol RF Div., Danburry, Conn. 
Arra Inc., Bayshore, N.Y. 
BendiX, Franklln,lnd. 
E & M Labs.; We~tlake Village, Cal. 
Lorch Elctms. Corp.; Englewood; N.J. 

p 609 
Micro.wave Cavity .Labs., La Grange, III. 
R L C Elctrns ... lnc., Ml Kisco, N.Y. 
Sealectro Corp., :Mamaroneck, ·N. Y. 
Trensco Prods;, Inc., Venice, Cal.' p 613 
Vari·L Co., Inc., Denver, .Colo ..... p 1570 
Vega Precision Labs.,.Vlenna, Va. p 615 
Waveline, Inc., W; caldwell, N.J; 
Weinschel Engrg.· Co., Gaithersburg, 

Md: ................................... ; .............. p 1571 
Aertech Inds .• Sunnyvale. Calif. 
Aircom, Inc .• Union, N:H. 
Airtec. Inc., Roselle, N.J. 
Americon Corp .• Waltham, Mass.· . 
AnarenMicrowave, Inc., Syracuse: N.Y: 
Anzac Elctrns., Waltham, Mass. 
Astrolab Inc., Linden,.N J 
Aviel Electronics Inc, Burbank, Calif. 
CESElctrns., Brooklyn, N:Y .. 
Coax Deviees Inc., Chelsea, Mass. 
Collins Radio Co .• Dallas. Tex .. 
Dynographic Elctrns. Co,.p.,'Hicksville, 

N.Y. 
Elctrn. Resources Div.;·Los Angeles. Cal ... 
Elctrn .. Specialty, Thomaston. Conn. 
ESCA, Jupiter. Fla .. 
General Microwave·Corp., Farmingdale. 

N.Y. 
General Radio Co .• Concord, Mass. 
GRFF. Port Salerno. Fla: 
Guide Inds., Inc .• Sun Valley, Calif. 
HerillY Inds, ... lnc ... Syosset;· NY. 
Hughes Aircraft Co. Culver CiW. Cal. 
Hyletronics Corp.,.uttleton. Mass. 
Indit Corp., Albertson, N.Y. 
Industrial' Microwave, Scotch Plains, ·N.J: 
In.Gremar.lnc:, Wobum. Mass. 
Kevlin ·Mfg. Co .• Woburn, Mass. 
Maury Microwave Corp.; Cucamonga. 
. Calif; 
MCS. Corp.., Monrovia; Calif. 
Meca Elctrns .• Inc .• Denville, N.J. 
Merrimac.Resch"&·Oev,,.lnc.,.West· 

Caldwell. N.J.· .. 
Microlab/FXR, Livingston. N.J. 
Microphase Corp.; Cos.Cob. Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs .• Inc.; 

Needham Hgts., Mass:· 
Microwave Div, Nashua; N.H. 
Microwave Filter Co.;.'lnc .• EastSyracuse. 
·N.Y .. 

Microwave Labs. America, Brooklyn. N.Y.' 
Narda Microwave Corp.; Plainview. N.Y. 
Olektron Corp., Dudley. Mass. 
Omega' Labs., Inc .• Rowley, ,Mass. 
OMNI Spectra, Farmington. Mich .. 
PRO Elctrns:, Inc:. Westbury, N.Y. 
Premier Microwave. PortC.hester, N.Y. 
Radiation Sys .• Inc .• McLean. Va. 
Rante.c Div., Calabasas. Calif .. 
Reeve Elctrns .• Inc., Chicago, III. 
RF Systems,'lnc., ·Cohasset, Mass. 
Sage Labs. Inc .• ·Natick. Mass. 

, Sanders Assocs .• Nashua, N.H. 
Scientific·Atlanta, :Inc .. , Atlanta. Ga. 
Scientific Communications.· Garland.' T ex. 
Struthers Elclrns: Corp .•. Mamaroneck· ... 

N.Y.. ... ' .. ' 
TRG Prods., E" Boston, Mass. 
Varian Assocs., Palo .. Alto, Cal. 

Vectronics Microwave Corp .• Middlesex. 
N.J. 

Wavecom. Inc .• Northridge, Cal. 
Zeta Labs .• Inc., Mountain View. Calif. 

DiViders, Voltage Also See 
Transformers, Voltage 
Dividing-See Vol 1 

Dollies & Instrument Carts:­
See Carts, Instrument & 
Equipment-Vol 3 . 

Domes, Optical 
Amersll, Inc., Hillside, N.J. 
Parsbam, Inc., Compton, Cal. 
Bausch & Lomb, Rochester, N.Y. 
Coming Glass Works. Tech. Prods. Div .• 

Corning, N.Y. 
Dell OptiCS Co .• Inc .• N. Bergen, N.J. 
Electro·Optical Div .• Northampton, Mass. 
Exotic Materials, Inc., Costa Mesa. Cal. 
Franklin Fibre·Lamilex, Wilmington, Del. 
General ElectrodynamiCS Corp., Garland. 

Tex. 
Harshaw Chem. Co., Cleveland. Ohio 
Hughes Aircraft Co. Culver.City.Cal. 
Jones •. A.D. Optical Works. Burlington. 

Mass. 
Kollsman Instr. Corp .• Syosset. N.Y. 
Liberty Mirror Div .• Brackenridge,' Pa. 
Optical Inds., Santa Ana,Cal. 
Santa BarbaraHesch. Ctr .• Goleta. Calif. 
Servo Corp. America, Hicksville, N.Y. 
Syncor Prods. Co .• Inc., Malden. Mass. 
Texas Inslruments. Inc:, Dallas, Tex'. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Topper Mfg. Co., Inc., Great Neck. N.V: 
Zeiss;Cati. Inc .• New York;·N.Y. 

Doors, Cabinet, Metal-See 
Cabinets & Accessories, 
Metal~Vol3 

Dope, Coil-See Insulating 
Compounds, Coil Dope-,. 
Vol 3 

Dosimeters-See Vol 1 

Doublers, Frequency-:-See' 
Multipliers, Frequency....:...VoI1. 

Drafting Machines-See Vol 3 

Drafting Symbols, Dry 
Transfer, Pressure 
SenSitive, etc.-See Vol 3 

Drafting Templates & Equip. 
-See Vol 3 .... 

Drawers, Slidlng-See Vol 3, 

Drills" Accessories, Hand & 
Power-See Vol 3 

Drivers; Chopper 
Solid State Elctms., Sepulvada, Cal; ... ,..: . p 2006 

'MicroV(ave Development Labs., Inc., 
Needham Hgts., Mass. . 

Drivers,. Lamp 
Data Technology Corp' .• Palo Alto, Cal. 
Luminetics Corp .• Pompano Beach. Fla. 
Micro Networks, Worcester, Mass. . 

Drivers, Nut-Se~ Vol 3 

Drivers, Solenoid-See 
Solenoid Drivers 

Driverii;Speaker-See Vol'1 

Drivers, S~ltch 
American Elctm. Labs., Inc., Lanadale, 

Pa. . .. 

Arra Inc., Bayshore, N.Y. 
Dalco Inds;, Inc., Compton, Cal: 
E.& M labS., .Westlake Village, Cal. 
Leclex, Inc., Dayton, Ohio ............ p 1940 
Cole .. lnstr., Costa Mesa, Cal. ' 
Hyletronics Corp., Littleton, Mass. 
Matrix .Sys. Corp .• Chatsworth. Cal. 
Microwave Assocs .• Inc., Burlington. Mass. 
Microwave Dill, Nashua. N.H. 
Rantec Oiv .• Calabasas, Calif. 
Sander~ Assocs., Nashua, N.H. 

For addresses see YELLOW. SECTION 

Sloan Technology Corp., Santa Barbara, . 
Cain. 

Whistler Elctrns .• Inc., Northridge, Cal. 

Drivers, Tube 
Ind'i' Elctrn. Engrs., Van Nuys, Cal. 
Tempo/UTI DIY., Chatsworth, Cal. 
Watkins Johnson Co., Palo Alto, Cal. 
Burroughs Corp .. Plainfield. N.J. 
Instr. Resch. Co .• Lincoln. Mass. 
Integrated Circuit Elctrns:, Inc., Waltham. 

Mass. 
LAD Electro-Sys .• Inc., Hicksville. N.Y. . 

Drivers & Decoders For 
Readouts 

Alco Elctm. Prods., lawrence, Mass. 
p 1438 

Digital Equip. Corp., Maynard, Mass. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal ..................................... p 1540 
Ind'i Elctrn.Engrs., Van Nuys, Cal. 

. p 1477 
Inter·Market, Inc., Glenview, III. 
Nippon Electrlc/NEC America, N.Y., 

N.Y ............ , .... _ ......... ; .................... ~. P 1487 
Plnlltes, Fairfield, N.J ..................... p 1490 
Burroughs Corp:. Plainfield, N.J. 
Fabri·Tek. Pompano'Beach, Fla. 
Hughes Aircraft Co, Culver City, Cal. 
Info·L~e Corp .• FI. Lee, N.J. 
Integrated C;rcu~ Elctms .• lric .• Waltham, 

Mass. 
Iso·Switch· Corp .• Costa Mesa, Cal. 
Luminetics Corp., Pompano Beach. Fla. 
Mostek Corp .• Carrollton" Tex .. 
Robins Inds. Corp .• Flushing, N Y 
TEC. Inc .• Eden Prairie. Minn. 
Theta Instr. Corp .• Fairfield; N.J. 

Drives, Dial 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Dale Elctms., Inc., Yankton, S.D. 
GC Elctrns., Rockford, III. 
General Elec. Co., Schenectady, N.Y. 
Jackson Bros., (London) Ltd., New 

York, N.Y .......................... , .............. p 2419 
Millen, James Mfg., Malden, Mass. 

p 1488,1489 . 
Smith, Herman H., Inc" Bklyn., N.Y. . 
VemalineProds.Co •• Wyckoff, N.J. 

pX17S 
All Star Prods., Inc., Defiance, Ohio 
Bowmar/AII. Inc .• Acton. Mass. 
Diltmore·Freimuth Corp .• Milwaukee, Wisc. 
Geartronics Corp., N. Billerica. Mass. . 
Jan Hardware Mfg. Co .• Inc .• Long Island 

City. N.Y. . 
Mechanical Engraving Co .• Inc .• Bronx, 

N.Y. 
Perfect Gear & Instr. Corp .• Northridge. 

Calif. 
Robertson Instr., Azusa, Cal. 
Theta.lnstr. Corp .• Fairlield. N.J. 
USM Corp .• Wakefield, Mass. . 
Waldom Elctrns., Inc., Chicago. III. 

Drivers & Drive Mechanisms 
Automation Dev., Culver City, Cal. 

. . . P 1310 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

p 1582 
Dale Elctms., Inc., Yankton, S.D. 
Dynamiclnstr. Corp., Plainview, N.Y. 

. P lS86 
General Elec. Co., Schenectady, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. 
Jackson Bros., (lonilon) Ltd., New 

York, N.y ............. : ....................... : ... p 2419 
Ledex, Inc., Dayton, Ohio 
Millen, James Mig., Malden, Mass. 
. p 1489 

Precision Mechanisms, Westbury, N.Y. 
p 1876 

Servo-Tek Prods. Co., Hawthorne, N.J. 
p 1632 

Vemallne Prods. Co., Wyckoff, N.J. 
pX17S 

Advance Gear & Mach., Los Angeles. Cal. 
All Star Prods .• Inc., Defiance, Ohio 
Allis;,Louis Co., Milwaukee. Wisc. 
Analog General Corp., Oceanside. N.Y. .. 
Barry Controls. Watertown. Mass. 
Beckman Instrs., Process Instrs .• Fullerton, 

Cal. 
Cutler·Hammer. Milwaukee, Wisc. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
Dynamic Gaar, Ft. Lauderdale. Fla. 
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Essex Engrg. Co., Inc., Essex, Conn. 
Furnas Elec. Co., Batavia, III. 
Ge'artronics Corp., N. Billerica, Mass. 
Helitronics Corp., Newark, N.J. 
Heller, G K, Corp., Las Vegas, Nev. 
Insco Corp .. Groton, Mass. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Kingmann-White, Inc., Placentia, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lem Instrument Corp., Farmingdale, N.Y. 
Lisk, G.W. Co., Clifton Springs, N.Y. 
McNally Bros. Mach. & Gear, Mipls., Minn. 
Metron Instrs., Inc., Denver, Colo. 
MPC Prods. Corp .. Chicago, III. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Permanent Magnet Co., Inc., Indianapolis, 

Ind. 
PIC Design Corp., Ridgefield" Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Robertson Instr., Azusa, Cal. 
Robot Inds., Inc., Dearborn, Mich. 
Sterling Instr.; New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Components, Inc., Freeport, N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Theta Instr. Corp., Fairfield, N.J. 
USM Corp., Wakefield, Mass. 
Waldom Elctrns., Inc., Chicago, III. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Westinghouse Elec. Inl'l., New York, N.Y. 
Weston-Transicoil, Worcester, Pa. 

Drums, Computer 
Memory Also See Memory 
Systems, Drum-5ee Vol 1 

Dry Transfer Letters & 
Numbers-See Kits, 
Marking-Also See Drafting 
Symbols 

Dryers, Air, Heatless-
See Vol 1 

Ducts, Flexible-See Vol 3 

Ducts, Wiring-See Vol 3 

Dummy Loads-See Vol 3 

Duplexer Equipment-5ee 
Recievers; Transmitters; etc. 
-Vol 1 

Duplexers, Microwave­
See Vol 1 

Duplicators, Magnetic Tape­
See Vol 1 

Duplicators, Paper Tape­
See Vol 1 

Dust-Free Chambers-See 
Rooms, Clean, Dust-Free­
Vol 1 

Dvm's-5ee Meters, Volt, 
Digital-Vol 1 

Dynam9meters-See Vol 1 

Dynamotors 
General Elec. co., Schenectady, N.Y. 
Carter Motor Co., Chicago, III. 
Continental Elec., Newark, N.J. 
Dyna Technology Inc., Sioux City, Iowa 
Elctrn. Specialty, Thomaston, Conn. 

Earphones-5ee Headphones 
& Headsets-Vol 1 

Echo Boxes-5ee Boxes, 
Echo-Vol 1 

Echo Ranging Equipment, 
Ultrasonic-5ee Vol 1 

Electrical Surge Arresters­
See Arresters, Electrical 
Surge 

Electrocardiographs (Ecg)­
See Vol 1 

Electrodes-See Tube Parts 

Electrodes, Electroplating­
See Electroplating Equipment 
& Supplies-Vol 1 

Electrodes, Spherical-
See Vol 3 

Electroencephalographs (Eeg) 
-See Vol 1 

Electromechanical Readouts 
-See Readouts, 
Electromagnetic 

Electromagnets-See 
Magnets, Electromagnetic­
Vol 3 

Electrometers-See Meters; 
Electrometer-Vol 1 

Electromyographs-See Vol 1 

Electron Guns-See Tube 
Parts 

Electroplating Equipment & 
Supplies-See Vol 1 

Electroplating Power Supplies 
-See Power Supplies, 
Electroplating Equipment­
Vol 1 

Electroplating Services-See 
Services, Plating-Vol 1 

Electrostatic Spray Paint 
Systems-5ee Spray 
Systems, Electrostatic Paint­
Vol 1 

Elements~ Heating-See 
Heating Elements 

Elements, Sensing-See 
Transducers 

Eliminators, Battery-AlSO See 
Power· Supplies-See Vol 1 

Emissometers-Also See 
Meters, Reflectometer­
See Vol 1 

Enamel Insulation-See 
Insulating Compounds, 
Enamel-Vol 3 

Encapsulating Cups-5ee 
Cups, Encapsulation-Vol 3 

Encapsulating Materials-5ee 
Compounds, Encapsulating­
Vol 3 

Encapsulation Services-See 
Services, Encapsulation­
Vol 3 

Enclosures, Component, 
Plug-ln-5ee Cans-Vol 3 

Enclosures, Speaker 
{Excluding Kits)-5ee Vol 1 

Encoders, Binary-5ee Vol 1 

Encoders, Brush & MagnetiC, 
Disc-5ee Vol 1 

Encoders, Dfgital-5ee Vol 1 

Economizers, Carbon Dioxide Encoders, Displacement, 
-See Vol 1 Linear-5ee Vol 1 

Editing Equipment-5ee Vol 3 

Elastoners; Heat Shrinkable­
See Caps, Forms & Tapes, 
Heat Shrinkable-Vol 3 

Encoders, Keyboard­
See Vol 1 

Encoders, Optical-5ee 
Coded Discs, Optical-Vol 1 

Encoders, Shaft Position­
See Vol 1 

Energy Discharge Systems­
See Discharge Systems, 
Energy-Vol 1 

Engineering Reference Books 
-5ee Technical Books-
Vol 3 

Engraving & Profiling 
Equipment-See Vol 1 

Engraving & Profiling 
Services-5ee Services, 
Engraving-Vol 3 

Environmental Chambers­
See Chambers-Vol 1 

Fiber OptiC Bundles 
Extractors, Circuit Board, 

Fuse,Lamp,Tube-5ee 
Pullers-Vol 3 

Eyelets-5ee Vol 3 

FabriC, Insulation-See 
Insulating Materials, Fabric-
Vol 3 

Fabrics, Acoustic, 
Sound-Transparent­
See Vol 3 

Fabrics, Conductive­
See Vol 3 

Faceplates 
Apahouser Corp. of N.E., Boston, Mass. 
Best Mfg. Co., Kansas City, Mo. 
Corning Glass Works, Television Prods. 

Environmental Rooms-5ee Div., Corning, N.Y. 
Rooms, Environmental-Vol 1 Eljay corp., Columbia, Md. 

GM Nameplate, Inc., Seattle, Wash. 
Metalphoto Corp., Cleveland, Ohio 
Rank Precision Inds., W. Nyack, N.Y. 

Environmental Seals & 
Feedthrus-See Feedthrus & 
Seals, Environmental-Vol 3 S & S Optical Co., Inc., Ft. Wayne, Ind. 

Seton Name Plate Corp., New Haven, 
Environmental Testing Conn. 

ServiceS-See Services, Facsimile Equipment-See 
Environmental Testing-Vol 3 Recievers; Transmitters; etc. 

Epoxy Resins-5ee 
Adhesives; Compounds­
Vol 3 

Equalizers, Audi0-5ee Vol 1 

Equalizers, Delay-See Vol 1 

Equalizers, Phase-5ee Vol.1 

-Vol 1 

Fans-See Blowers & Fans­
Vol3 . 

Fasteners, Metal-See Vol 3 

Fasteners, Non-Metallic­
See Vol 3 

Erasers, Magnetic Tape (Bulk) Fault Locators-See 
-See Vol 1 Detectors, Flaw & Defect-

Error Correction Equipment, 
Teleprinter-See Vol 1 

Escutcheons 
Best Mfg. Co., Kansas City, Mo. 
Brady, W.H. Co., Milwaukee, Wisc. 
Century Fastener Corp., Brooklyn, N.Y. 
GM Nameplate, Inc., Seattle, Wash. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Seton Name Plate Corp., New Haven, 

Conn. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Topflight Corp., York, Pa. 

Etchants, Printed CircIJit-See 
Printed Circuit Etchants-
Vol 3 

Evaporation EqUipment, 
Electron Beam-5ee Vol 1 

Exciters-See Oscillators­
Vol 1 

Exciters, Vibration-5ee 
Vibration Test Systems­
Vol 1 

Expanders, Data & Speech­
See Vol 1 

Expanders, Meter-5ee 
Multipliers, Meter-Vol 1 

Explosive Gas Indicators- . 
See Detectors, Gas Leak­
Vol 1 

Extensometers, 
Electro-Optical 

Gaertner Scientific Corp., Chicago, III. 
Hughes Aircraft Co, Culver City, Cal. 
Instron Corp., Canton, Mass. 
Optron Corp., Woodbridge, Conn. 
Physitech, Inc., Willow Grove, Pa. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Transducer Controls Corp., Covina, Calif. 

Vol 1 . 

Feedthrus & Seals, 
Environmental~ee Vol 3 

Feedthrus, Terminal-5ee 
Terminals, Feedthru-Vol3 

Felt & Felt Parts-5ee Vol 3 

Ferrite Parts-Also See 
Materials Ferrite;Cores, 
Ferrite-5ee Vol 3 

Fiber Optic Bundles 
Sensor Tech., Van Nuys, Cal. 
ACMllnd'I .. Div., Bronx, N.Y. 
Allied Elctms. Corp., Chicago, III. 
Allyn, W., Inc., Skaneateles Falls, N.Y. 
Bausch & Lomb, Rochester, N.Y. 
Bendix, Sturbridge. Mass. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Dyonics, Inc., Woburn, Mass. 
Ealing Corp., Cambridge, Mass. 
E.1. DuPont DeNemours & Co.,' 

Wilmington, Del. 
Electro Fiberoptics Corp., W. Boylston, 

Mass. 
Fiber Photics, Inc., Santa Cruz, Cal. 
International Light, NeWburyport, Mass. 
Lenox Instr. Co., Philadelphia, Pa. 
Mechanical Technology, Inc., Latham, N.Y. 
Optical Inds., Santa Ana, Cal. 
OptiCS Technology, Palo Alto, Calif. 
Optc-Metric Tools, Rockleigh, N.J. 
Owens-Corning Fiberglas, Toledo, Ohio 
Rank Precision Inds., W. Nyack, N.Y. 
Schoeffel Instr. Corp., Westwood, N.J. 
Syncor Prods. Co., Inc., Malden, Mass. 
Techni-Tool, Inc., Philadelphia, Pa. 

Fiber OptiC Inspection 
Equlpment-5ee Vol 1 

Fibers-See Insulating 
Materials, Fiber-Vol 3 

Field Plotters, Electric & 
Magnetic-See Vol 1 

Film Badges-See Services, 
Film Badge-Vol 3 
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Filter Synthesizers 
Film Thickness Indicators­

See Indicators, Film 
Thickness-Vol 1 

Films, Capacltor-See Vol 3 

. Films, Masking (Incl. 
Photographic)-see Vol 1 

Films, Resistance-See Vol 3 

Filter Synthesizers 
Allen Avionics, Mineola, N.Y ••.••.. P 1510 
Rockland Sys. Corp., Blauvelt, N.Y. 

p 1527 
Kinetic Tech., Inc., Santa Clara, Cal. 
Teledyne Adcom, Cambridge, Mass. 

Filters, A-F 
ACDC EIc1rns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
A. P. Circuit Corp., New York, N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bramco Controls, Piqua, Ohio •••. p 1523 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., Woodside, N.Y. 
p'1364 

Coast Coil Co., Los Angeles, Calif. 
p 2487 

Data Delay Devices, Clifton, N.J. 
Dytronlcs Co., Columbus, Ohio .••• p 441 
ESC EIc1rns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
General Resistance, Mt. Vernon, N.Y. 
Genlsco Tech. Corp., Genistron Div., 

Compton, Cal. 
Hertz Filler, Garden City Pk., N.Y. 

P 1516 
Hlsonlc, Inc., Olathe, Kans ........... p 1517 
Kappa Networks, Inc., Carteret, N.J. 

. p 1521 
Krohn·Hite, Cambridge; Mass ..••. p 1522 
Mlcrotran Co., Valley Stream, N.Y. 
Multlmetrlc Ind., Inc., Richmond Hili, 

N.Y ................................................... P 1524 
Neshamlny Transformer, .Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Raytheon Co., Quincy, Mass. 
Reeves-Hoffman ·Div., Carlisle, Pa. 
Rockland Sys. Corp., Blauvelt, N.Y. 

P 1527 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Seg Elctrns., Richmond Hili, N.Y. P 1525 
Solid State Elctrns., Sepulveda, Cal. 
Southern EIc1rns., Burbank, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Torotel, Inc., Grandview, Mo. 
n Elctrns., Inc., Culver' City, Cal. 

p 1530,1531 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y ..................... P 1533 
Universal Ad·Yu Elctrns., Inc., Passaic, 

N.J ................................................... P 2752 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
AMBAC Inds., Garden City, N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
A.R.F. Products, Inc., Raton, N.M. 
Armec Corp., Huntington Sta., N.Y. 
Barwood Elctrns., Inc .. Glendale, Cal. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Bourns Pac~ic Magnetic Corp., Romoland, 

Calif. 
Burr·Brown Resch. Corp., Tucson, Ari2. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Control Sci. Corp., Alexandria, Va. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Crystal Network Prods. Corp., Erie, Pa .. 
De Coursey Engrg. Lab., Culver City, Cal. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elec1rocom Inds., So. Bend, Indiana 
Filtron Co., Flushing, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
General Instr. Corp., Chicopee, Mass. 
General Radio Co., Concord, Mass. 
HB Engrg. Corp., Silver Spring, Md. 
Kinetic Tech., Inc., Santa Clara, Cal. 
linear Networks Co., San Pedro, Cal. 
Nat'l. Coil Co., Douglas, Ari2. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Techniques, Inc., W. Englewood, 

N.J. . 
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Ragen Precision Inds., Inc.,·N. Arlington, 
N.J. 

Riverbank Labs., Geneva, III. 
Rohde & Schwat2 SiS., Passaic, N.J. 
Singer - Tele-Signal, Woodbury, N.Y. 
SKG Assocs., Inc., Boston, Mass. 
Spectral Dynamics Corp. San Diego, San 

DiegQ.Cal. . 
Stromberg Carlson Corp., Rochester, N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Torotron, Mt. Vernon, N.Y. 
Trion, Inc., McKees Rocks, Pa. 
United Resch. Lab."Corp.~ New York, N.Y. 
Vanguard Elctrns., Inglewood, Gal. 
Weston-Magnetics, Archbald, Pa. 
White Instfs., Inc., Austin, Tex. 

Filters, Active (All Types) 
A. P. Circuit Corp., New York, N.Y. 

'. .. P 1509 
Clarke - Hess, New York, N.Y. 
CTS Corp, Elkhart, Ind. 
EIc1rn. Assocs., W. Long Branch, N.J: 
Electronic Research Co~, Shawnee 

Mission, Kans ..... , ............... , ......... p 1384 
GenlscD Tech. Corp., Genistron Div., 

Compton, Cal. 
Ithaco, Inc., Ithaca, N. Y: 
Krohn-Hlte, cambridge, Mass. 
Multlmetrlc ·Ind., Inc., Richmond Hili, 

N.Y ................................................... P 1524 
Roc~land Sys. Corp., Blauvelt, N.Y. 
Seg EIc1ms., Richmond Hili, N.Y. P 1525 
Solid State Elctrns., Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Torotel, Inc., Grandview, Mo ....... p 1529 
Unlled Transformer Co. Div. of. TRW 

Inc., New York, N.Y. 
Analog DeViCes, Inc., NorwOOd, Mass. 
Burr-Brown Resch. Corp., Tucson, Ari2. 
Cambridge Thermionic, Cambridge, Mass 
General Radio Co., Concord, Mass. 
,Gulton Inds., Albuquerque, N.M. 
Kinetic Tech., Inc., Santa Clara, Cal. 
linear Networks .Co., San Pedro, Cal. 
listening, Inc., Arlington, Mass. 
Moore Inds., Van Nuys, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Radiation Devices Co., Baltimore, Md. 
Sanders Assocs., Nashua, N.H. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Torotron, Mt. Vernon, N.Y. 
Transrex Div., Torrance, Cal. 
Wavecom, Inc., Northridge, Cal. 
White Instrs., Inc., Austin, Tex. 

Filters, Air-See Air Cleaners 
& Filters-Nol 3 

Filters, Analog-See Filters, 
Continuously Variable' 

Filters, Antenna 
Allen-Bradley Co., Milwaukee, Wisc. 
Applied Research Inc., Port . 

Washington, N.Y. 
Bird EIc1rn., Cleveland, Ohio .......... p 421 
Electro-Mechanics Co., Austin, Tex. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
GC Elctrns., Rockford, III. 
Hertz Filter, Garden City Pk., N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Lorch Elctrns. Corp., Englewood, N.J. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa .. 
Miller, J.W. Co., Compton, Cal. 
Piezo Technology, Orlando, Fla. 
R L C EIc1rns., Inc., Mt. Kisco, N.Y. 

P 1563 
Ryka Scientific, Inc., Sunnyvale, Cal. 

-San Fernando Elec. Mfg., San 
p 1564 

Fernando, Cal. , 
Seg Elctrns., Richmond Hili, N.Y. 
TMC Systems (Ariz.), Tempe, Ariz. 
Transco Prods., Inc.,Veillce, Cal. 
TT Elctrns., Inc., Culver City, Cal. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
A.R.F. Products, Inc., Boulder, Colo. 
Benco Television Assoc., Rexdale, Ont., 

Can. 
Beukers Labs., Inc., Hauppauge, N;Y. 
Decibel Prods., Inc., Dallas, Tex. 
Delta Elctrns., Alexandria, Va. 
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Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Resources Div., Los Angeles, Cal. 
Engelmann Microwave, Montville, N.J. 
Farinon Electric, San Carlos, Calif. 
Fedtro, Inc., Rockville Centre, N.Y. 
Finney Co., Bedford, Ohio 
General Instr. Corp., Chicopee, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds .. Inc., Sun Valley, Calif. 
Hi-Lo Mfg. Corp., Chicago, 'ill. 
HRB-Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Culver City, Cal.' 
Industrial Microwave, Scotch Plains, N.J. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Ont., 

Can. 
K & L Microwave Inc., Salisbury; Md., 
Kaman Nuclear, Colorado Springs, Colo. 
Kevlin Mfg. Co., Woburn, Mas.s. 
Maury Microwave Corp., Cucamonga, 

Calif. . . 
MCS Corp., Monrovia, Calif., 
Microphase Corp., Cos Cob, Conn. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Nurad, Inc., Baltimore, Md. 
Nytronics, Inc., Alpha, N.J, . 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Philco-Ford Corp., Washington, D.C. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohasset, Mass. 
Sanders Assocs., Nashua, N.H. 
Sinclair Radio Labs., Maple, Ont., Can. 
Superex Elctrns. Corp., Yonkers, N.Y. 
TACO Div., Sherburne, N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Technical Mat'l., Mamaroneck, N.Y. 
Teledyne Micronetics, San Diego, Calif. 
Teledyne Microwave, Sunnyvale, Cal. 
Telonlc Inds., Inc., Laguna Beach, Calif. 
Torotron; Mt. Vernon, N.Y. I 

Tricraft Prods., Chicago, III. 
Vanguard Elctrns., Inglewood, Cal. 
Wavecom, Inc., Northridge, Cal. 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, Band Elimination 
ACDC EIc1rns., OceanSide, Cal. 
ADC Prods., Minneapolis, Mll)n .. 
Allen AVionics, Mineola, N.Y ....... P 1510 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
A. P. Circuit Corp., New York, N.Y. 

p 1509 
Applied Research Inc., Port 

Washington, N;Y ........................... p 1554 
Automatic COil, New Hyde Pk., N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bramco Controls, Piqua, Ohio .... p 1523 
Bulova Watch Co., Freq. Control 

Prods., EIc1rns. Div., WoodSide, N.Y. 
P 1364,1512 

Coast Coli Co., Los Angeles, Calif. 
p 2487 

CTS Corp, Elkhart, Ind. 
Dale Elctrns., Inc., Yankton, S.D. 
Damon Corp., Needham Hgts., Mass. 

p 1379 
Data Delay DeVices, Clifton; N.J. 
Dytronlcs Co., Columbus, Ohio .... p 441 
Electro Cube, San Gabriel, Cal 
Electro/Data, Inc., Garland, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Research Co., Shawnee 

Mission, Kans ........................ ; ...... p 1384 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J ..................................................... P 605 
·Genisco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hertz Filter, Garde·n City Pk., N.Y. 

P 1516 
Hewlett-Packard, Palo Alto, Cal. 
Hisonic, Inc., Olathe, Kans ........... p 1517 
Hopkins Engrg., San Fernando, Cal. 

p 1519 
Hughes Aircraft Co., Frequency Control 

Devices, Newport Bch., Cal. 
Ithaco, Inc., Ithaca, N. Y ................. P 1286 

JFD EIc1rns./Sub. Riker-Maxson, Bklyn., 
N.Y. 

Kappa Networks, Inc., Carteret, N.J. 
p 1520,1521 

Krohn-Hlte, Cambridge, Mass. ... :p 1522 
Lorch EIc1rns. Corp., Englewood; N.J • 
Marconi Instrs., Englewood, N.J. 
McCoy EIc1rns. Co., Mt. Holly Springs, 

Pa. 
Mlcrotran Co., Valley Stream, N.Y. 
Microwave Cavity Labs., La Grange, ilL 
Motorola Communications & Electrns., 

Chicago, III ...................... , ...... : ....... p 1417 
Multlmetrlc Ind., Inc., Richmond Hili, 

N.Y ................................... : ............... p 1524 
Qulndar Elctms., Inc., Springfield, N.J. 
Raytheon Co., Quincy, Mass. 
Reeves-Hoffman Dlv., Carlisle, Pa. 
RF Interonlcs, Bay Shore; N.Y. 
R L C EIc1rns., Inc., Mt. Kisco, N.Y. 

. P 1563 
Rockland Sys. earp., Blauvelt~ N.Y. 

p 1526,1527 
Ryka SCientific, Inc., Sunnyvale, Cal. 

p 1564 
Sen Fernando Elec. Mfg~ San 

Femando; Cal. 
Sealec1ro Corp., Mamaroneck, N.Y. 
Seg Elctrns., Richmond Hili, N.Y. P 1525 
Solid State EIc1rns., Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Texscan Corp., Indianapolis, Ind. p 578 
TMC Systems (Ariz.), Tempe, Ariz.· 

p 1430,1431 
Torotel, Inc., Grandview, Mo ....... p 1529 
TT Elctrns., Inc., Culver City, Cal. P 1530 
United Transformer Co. Dlv. of TRW 

Inc., New'York, N.Y. 
.Abphot, New York, N.Y. 
Aerolite Electronics Corp" Union City, N.J . 
Aladdin Elctms., Nashville, Tenn. 
American Trans-Coil Corp., Richmond Hill, 
N~ . 

A.R.F. Products, Inc., Raton, N.M. 
Astrolab Inc., linden, N· J 
B & K Instrs., Inc .. Cleveland, Ohio 
Beukers Labs., Inc., Hauppaugll, N.Y. 
Bourns PacifiC MagnetiC Corp., Romolimd, 

Calif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Captor Corp., Tipp City, Ohio 
Collins Radio Co .. Newport Beach, Cal~. 
Compone~tsCorp., Chicago, III. 
Control Sci. ·Corp .• Alexandria, Va. 
Coral Magnetics Co., Farmingdale, N.Y. 
Cornell-Dubilier Elctrns., Newark, N.J, 
Crystal Network Prods. Corp .. Erie; Pa. 
De Coursey Engrg. Lab., Culver ciiy, Cal. 
Decibel Prods., ,Inc., Dallas, Tex. 
Defense Elctrns., Inc., Rockville, Md. 
Delta Elctrns., Alexandria, Va. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electrac, Inc.; Anaheim, Calif. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So .. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
Entron, Inc., Silver Spring, Md. 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
Filtech Corp., Franklin Park, III. 
Filtron Co., Flushing, N.Y. 
Finney Co., Bedford, Ohio 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Frequency Devices, Inc., Haverhill, Mass. 
General Instr. Corp., Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
General Radio Co., Concord, Mass. 
GRFF, Port Salemo, Fla. 
Guide Inds., Inc., Sun Valley, Calif. 
.Hope Elctrns .. Clifton, N.J. 
Hughes Aircraft Co, Fullerton, Cal: 
Industrial Microwave, Scotch Plains, N.J. 
Jerrold Elctrrs. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Ont., 

Can. 
K & L Microwave Inc., SalisburY,Md. 
Kaman Nuclear, Colorado Springs, Colo. 
Kinetic Tech., Inc., Santa Clara~ Cal. 
Lynch Communication Systems, San 

Francisco, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, calif. 
Microphase Corp., Cos Cob .. Conn. 
Microsonics, Inc., Weymouth, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 

For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Microwave Development Labs., Inc., 
Needham Hgts., Mass. 

Nat'l. Coil Co., Douglas, Ariz. 
Nurad, Inc., Baltimore, Md. 
Nytronics, Inc., Alpha, N.J. 
Peerless Elec. Prods., Anaheim, Cal. 
'Peninsula Microwave Labs., Mountain 

View, Cal. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Premier Microwave, Port Chester, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Rantec Div., Calabasas, Calif. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Sage Labs. Inc.; Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Sartron, Inc., Newberg, Ore. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Signal Analysis Inds. Corp., Hauppauge, 

N.Y. 
Sinclair Radio Labs., Maple, Ont., Can. 
Spectra Sonics, Ogden, Utah 
Spectrum Control, Inc., Fairview, Pa. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stromberg Carlson Corp., Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Technical Mat'l., Mamaroneck, N.Y. 
Tedford Crystal Labs., Cincinnati, Ohio 
Teledyne Microwave, Sunnyvale, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Torotron, Mt. Vernon, N.Y. 
Triad Distributor Div., Huntington, Ind. 
Vanguard Elctrns., Inglewood, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & DEwice 

Grp., Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 
Weston-Magnetics, Archbald, Pa. 
White Instrs., Inc., Austin, Tex. 
Winegard Co., Burlington, Iowa 
Y.T: & T. Corp., Roslyn Hgts., N.Y. 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, Band Pass 
ACDC Elctrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Allen Avionics, Mineola, N.Y .•..... P 1510 
Allen·Bradley Co., Milwaukee, Wisc. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
A. P. Circuit Corp., New York, N.Y. 

p 1509 
Applied Research Inc., Port 

Washington, N.Y_ •••..•••..••••••. _ ........ p 1554 
Automatic Coil, New Hyde Pk., N.Y. 
AVX Aerovox Corp., New Bedford,. 

Mass. 
Bendix, Franklin, Ind ..................... p 1555 
Biddle, James G., Plymouth Meeting, 

Pa_ . 
Bird Elctrn., Cleveland, Ohio ...•..••.. p 421 
Bliley Electric, Erie, Pa ................. p 1370 
Bramco Controls, Piqua, Ohio •.•• p 1523 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., WoodSide, N.Y. 
p 1364,1512 

Caddel·Burns Mfg. Co., Inc., Mineola, 
N. Y ••..•..•• _ .......................................... P 2484 
Coast Coli Co., Los Angeles, Calif.. 

p 2487 
CTS Corp, Elkhart, .Ind. 
Damon Corp., Needham Hgts., Mass. 

p 1379 
Data·Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. p 2745 
Dynamics Instr. Co., Monterey Pk., Cal. 
Dytronics Co., Columbus, Ohio .... p 441 
Electro Cube, San Gabriel, Cal 
Electro/Data, Inc., Garland, Tex. 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Research Co., Shawnee 

Mission, Kans ............................... p 1384 

ESC Elctrns. Corp., Palisades Pk., N.J. 
P 1513 

Freed Transformer Co., Bklyn., N.Y. 
Frequency Elctrns., New Hyde pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J ............................................. _ ....... P 605 
General ReSistance, Mt. Vernon, N.Y. 
Genlsco Tech. Corp., Genlstron Div., 

Compton, Cal. 
Greenray Inds., Inc., Mechanicsburg, 

Pa ....................................................... p.606 
Gillian Inds., Inc., Metuchen, N.J. 
Hertz Filter, Garden City Pk., N.Y. 

P 1516 
Hewlett-Packard, Palo Allo, Cal. 
Hisonlc, Inc., Olathe, Kans ........... p 1517 
Hopkins Engrg., San Fernando, Cal. 

p 1519 
Hughes Aircraft Co., Frequency Control 

Devices, Newport Bch., Cal. .. .. p 1403 
Hughes Aircraft Co_, Hybrid 

Microelectronic Circuits, Newport 
Bch., Cal ......................................... p 1403 

Ithaco, Inc., Ithaca, N.Y ................. P 1286 
Kappa Networks, Inc., Carteret, N.J. 

. p'1520 
Krohn-Hlte, Cambridge, Mass. '''' p 1522 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Mlcrotran Co., Valley Stream, N.Y. 
Microwave Cavity Labs., La Grange, III. 
Motorola Communications & Electrns., 

Chicago, III ..................................... p 1417 
Multimetrlc Ind., Inc., Richmond Hill, 

N.Y ..................... : ............................. p 1524 
Murata Corp. of America, Elmsford, 

N.Y ................................................... P 1418 
Murata Mfg. Co. ltd., Kyoto, Japan 

p 1418 
Nytronics, Inc., Essex Elctrns. Div., 

DarUngton, S.C. 
Philamon, Inc., Westbury, N.Y ..... p 1424 
Piezo Technology, Orlando, Fla. 
Polarad Elctrn.lnstrs., Lake Success, 

N.Y. 
Qulndar Elctrns., Inc., Springfield, N.J. 
Raytheon Co., Quincy, Mass. 
Reeves-Hoffman Dlv., Carlisle, Pa. 

. p 1427 
RF Interonlcs, Bay Shore, N.Y. 
RHG Elctrns. Lab., Farmlngdille, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rockland Sys. Corp.; Blauvelt, N.Y. 

P 1526,1527 
Ryka Scientific, Inc., Sunnyvale, Cal. 

p 1564 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Sangamo Elec. Co., Pickens, S.C. 
Sealectro Corp., Mamaroneck, N.Y. 
Seg Elctrns., Richmond Hili, N.Y. 
Sierra Sys., Mountain View, Cal. 
Solid State Elctrns., Sepulveda, Cal. 
Southern Elctrns., Burbank, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Texscan Corp., IndianapOliS, Ind. p 578 
TMC Systems (Arlz.I, Tempe, Ariz. 

p 1430,1431 
Tohoku Metal Inds., ltd., Tokyo, Japan 
Torotel, Inc., Grandview, Mo ....... p 1529 
IT Elctrns., Inc., Culver City, Cal. 

p 1530,1531 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y ..................... p 1533 
Universal Ad-Yu Elctrns., Inc., PassaiC, 

N.J ................................................... p 2752 
Vari-L Co., Inc., Denver, Colo ..... p 1534 
Watkins Johnson Co., Palo Alto, Cal. 
AAI Corp., Baltimore, Md. 
Aerolite Electronics Corp., Union City, N.J. 
Aladdin Elctrns., Nashville, Tenn. 
Altec, Anaheim, Calif. 
AMBAC Inds., Garden City, N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Analog Devices; Inc., NorwOOd, Mass. 
A.R.F. Products, Inc., Boulder, Colo. 
A.R.F. Products, Inc., Raton, N.M. 
Armec Corp., Huntington Sta., N.Y. 
Astro Comm. Lab., Gaithersburg, Md. 
Astrolab Inc., Linden, N J 
AUL Instrs., Inc., Flushng, N.Y. 
B & K Instrs., Inc., Cleveland, Ohio 
Barker & Williamson, Bristol, Pa. 

Barnes Engrg. Co., Stamford, Conn. 
Benco Television Assoc., Rexdale, Ont., 

Can. 
Beukers Labs., Inc., Hauppauge, N.Y. 
B.H. Inds., Los Angeles, Cal. 
Blackhawk Networks Corp., Janesville, 

Wisc. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. 
Bullock Magnetics Corp., Pomona, Calif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cambridge Thermionic, Cambridge, Mass 
Captor Corp., Tipp City, Ohio 
Collins Radio Co., Newport Beach, Calif. 
Communication Elctrns., Rockville, Md. 
Components Corp., Chicago, III. 
Control Sci. Corp., Alexandria, Va. 
Coral MagnetiCS Co., Farmingdale, N.Y. 
Cornell-Dubilier Elctrns., Newark, N.J. 
Crystal Network Prods. Corp., Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Decibel Prods., Inc., Dallas, Tex. 
Defense Elctrns., Inc., Rockville, Md. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Delta Elctrns., Alexandria, Va. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
Elcom Sys., Deer Pk., N.Y. 
Electro Assemblies, Inc., Chicago, III. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Resources Div., Los Angeles, Cal. 
Elctrn. SpeCialty, Thomaston, Conn. 
Elctrn. Transformer Corp., Paterson, N.J. 
Engelmann Microwave, Montville, N.J. 
ESCA. Jupiter, Fla. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Farinon ElectriC, San Carlos, Calif. 
Filtech Corp., Franklin Park, III. 
Filtron Co., Flushing, N.Y. 
Finney Co., Bedford: Ohio 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Frequency Devices, Inc.: Haverhill, Mass. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
General Instr. Corp., Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
GRFF, Port Salerno, Fla. 
Guide Inds., Inc., Sun Valley, Calif. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Hope Elctrns., Clifton, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Incor Instr., Plainview, N.Y. 
Industrial Microwave, Scotch Plains, N.J. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Ont., 

Can. 
K & L Microwave Inc., Salisbury, Md. 
Kevlin Mfg. Co., Woburn, Mass. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Lab Electro-Acoustique, 92-Rueil, 

Malmaison, France 
Liberty Mirror Div., Brackenridge, Pa. 
Lieco, Inc., Lindenhurst, N.Y. 
Linear Networks Co., San Pedro, Cal. 
Listening, Inc., Arlington, Mass. 
Lynch Communication Systems, San 

Francisco, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, /II.J. 
Merrimac .Resch. & Deve, Inc., West 

Caldwell, N.J. 
Microlab/FXR, Livingston, N.J. 
Micropha,se Corp., Cos Cob, Conn. 
Microsonics, Inc., Weymouth, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Moore Inds., Van Nuys, Cal. 
Mullard, Inc., Farmingdale, N.Y. 
Nat'l. Coil Co., Douglas, Ariz. 
Novatronics, Inc., Pompano Beach, Fla. 
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Filters, Ceramic 
Nytronics, Inc., Alpha, N.J. 
Peerless Elec. Prods., Anaheim, Cal. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Polyphase Instr. Co., Bridgeport, Pa. 
Power Elctrns. Co., Houston, Tex. 
Premier Microwave, Port Chester, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Radiation Sys.: Inc., McLean, Va. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Rantec Div., Calabasas, Calif. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
RFL Inds., Comps. Div., Boonton, N.J. 
Rho Engrg. Co., Los Angeles, Calif 
Riverbank Labs., Geneva, III. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Sage Labs. Inc., Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Sanders Assocs., Nashua, N.H. 
Sartron, Inc., Newberg, Ore. 
Schoeffel Instr. Corp., WestWOOd, N.J. 
Sherold Crystal Prods., Kansas City, Mo. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Sinclair Radio Labs., Maple, Ont., Can. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Spectran Elctrns., Pompano Beach, Fla. 
Spectrum Control, Inc., Fairview, Pa. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stromberg Carlson Corp., Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Technical Mat'l., Mamaroneck, N.Y. 
Tedford Crystal Labs., Cincinnati, Ohio 
Teledyne Microwave, Sunnyvale, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
T axscan Microwave Prods., Indianapolis, 

Ind. 
Torotron, Mt. Vernon, N.Y. 
Triad Distributor Div., Huntington, Ind. 
Vanguard Elctrns .. Inglewood, Cal. 
Varian Assocs., Palo Alto, Cal. . 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Vemitron Piezoelectric Div., Bedford, Ohio 
Wavecom, Inc., Northridge, Cal. 
Weston-Magnetics, Archbald, Pa. 
Wnite Instrs., Inc., Austin, Tex. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, Ceramic 
Allen-Bradley Co., Milwaukee, Wisc. 

p 1511 
AVX Aerovox Corp., New Bedford, 

Mass. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genisco Tech. Corp., Geillstron Dlv., 

Compton, Cal. 
Murata Corp. of America, Elmsford, 

N.Y ................................................... p 1418 
Murata Mfg. Co. Ltd., Kyoto, Japan 

p 1418 
RF Interonies, Bay Shore, N.Y. 
San Fernando Elee. Mfg., San 

Fernando, Cal. 
Southern Elctrns., Burbank, Cal. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Tokyo Elec. Co., Ltd., Chiypda-ku, 

Tokyo, Japan 
USCC/Centralab, Elctrns. Div., Burbank, 

Cal. 
Alloys Unlimited, Inc., Encino, Calif. 
Bendix, Sturbridge, Mass. 
Captor. Corp., Tipp City, Ohio 
Commander Labs., Inc., Escondido, Calif. 
Engelmann Microwave, Montville, N.J. 
Filtron Co., Flushing, N.Y. 
Jones, A.D. Optical Works, Burlington, 
·Mass." . 

Spectrum Control, Inc., Fairview: Pa. 
Star Porcelain Co., Trenton, N.J. 
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Filters, Ceramic (cont'd) 
TDK Elctrns. Corp., Long Island City, N.Y. 
Vernitron Piezoelectric Div., Bedford, Ohio 

Filters, Coaxial 
Alford Mfg, Co., Winchester, Mass. 
American Elctm, Labs" Inc., Lansdale, 

Pa, , 
. American Nucleonics Corp., Woodland 

Hllls,Cal 
Applied Research Inc., Port 

Washington, N.Y ........................... p 1554 
Bendix, Franklin, Ind ..................... p 1555 
Bird Elctrn., Cleveland, Ohio.......... p 421 
E & M Labs., Westlake Village, Cal. 

p 1557 
Electro/Data, Inc., Garland, Tex. 
Erie Technological Prods. (EEM), Erie, 

Pa, 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
, Greenray Inds., Inc., Mechanicsburg, 

Pa ....................................................... p 606 
Hewlett-Packard, Palo Alto, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
Microwave Cavity Labs., La Grange, III. 
Polarad Elctm. Instrs., Lake Success, 

N.Y. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Sealectro Corp., Mamaroneck, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Texscan Corp., Indianapolis, Ind. p 578 
Transco Prods., Inc., VeniCe, Cal. 
USCC/Centralab, Elctrns. Div., Burbank, 

Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
Aerolite Electronics Corp., Union City, N.J. 
Astrolab Inc., Linden, N J 
Audio·Vidio Engrg. Co., Merrick, N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Captor Corp., Tipp City, Ohio 
CES Elctms., Brooklyn. N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Decibel Prods., Inc., Dallas, Tex. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dynographic Elctrns. Corp., Hicksville, ' 

N.Y. ~ 

Elctrn. Resources Div., Los Angeles, Cal. 
Fairchiid Electro-Metrics, Amsterdam, N.Y. 
Rnney Co" Bedford, Ohio 
General Microwave Corp .• Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Hyletronics ,Corp., Littleton, Mass. 
Industrial Microwave, Scotch PlaIns, N.J. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
K & L Microwave Inc., Salisbury, Md. 
Kevlin Mfg. Co., Woburn, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. . 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microlab/FXR; Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Asscics., IQc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
Peninsula Microwave Labs.; Mountain 

View, Cal. 
Physical Elctrn. Labs., Menlo Park, Calff. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Sage Labs. Inc., Natick, Mass. 
Sinclair Radio Labs., Maple, Onl., Can. 
Spectrum Control, Inc., Fairview, Pa. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Teledyne Microwave, Sunnyvale, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Varian Assocs., Palo Alto, Cal. 
Victor Microwave, Inc., Wakefield, Mass. 

Wavecom, Inc., Northridge, Cal. 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, Comb 
ACDC Elctrns., Oceanside,. Cal. 
ADC Prods., Minneapolis, Minn. 
American Elctm. Labs., Inc., Lansdale, 

Pa, 
American Nucleonics Corp., Woodland 
, Hills, Cal 
Billey Electric, erie, Pa, ........ p 1370,1371 
Bulova Watch Co., Freq. Control 

Prods., Elctms. Div., Woodside, N.Y. 
P 151,2 

CTS Corp, Elkhart, Ind. • 
Damon Corp~ Needham Hgts., Mass. 
ElectroniC Research Co., Shawnee 

MissiOn, Kens ............................... p 1384 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hertz Filter, Garden City Pk., N.Y. 
Hisonic, Inc" Olathe, Kens. 
Hughes Aircraft Co., Frequency Control 

Devices, Newport Bch., Cal. 
Keppa Networks, Inc., Carteret, N.J. 
Lorch Elctms. Corp., Englewood, N.J. 
McCoy Elctms. Co., MI. Holly Springs, 

Pa ..................................................... p 1409 
Microwave Cavity Labs., La Grange, III. 
Motorola Communications & Electms., 

Chicago, III ..................................... P 1417 
Multlmetric Ind., InC:, Richmond Hili, 

N.Y. 
Plezo Technology, Orlando, FJa. p 1425 
Reeves·Hoffman Div., Carlisle, Pa, 
R L C Elctms., Inc., Mt. ·Kisco, N.Y. 

"RO,ckland Sys. Corp., Blauvelt, N.Y. 
Seg Elctrns., Richmond Hili, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
TMC Systems (Ariz.), Tempe, Ariz. 

p1430 
TT EIc1rns., Inc., Culver City, Cal. 
American Trans-Coil Corp., Rjchmond Hill, 

N.Y. 
Applied Tech., Palo Alto, Cal. 
Astrolab Inc., Linden, N J 
Beukers Labs., Inc., Hauppauge, N.Y. 
Blackhawk Networks Corp., Janesville, 

Wisc. 
Bowmar/AIi, Inc., Acton, Mass. 
Collins Radio Co., Newport Beach, Calif. 
Control Sci. Corp., Alexandria, Va. 
Corning Glass Works, Tech. Prods. Div., 

yorning, N.Y. . 
Crystal Network Prods. Corp., Erie, Pa .. 
Electrac, Inc., Anaheim, Calif. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Resources Div., Los Angeles, Cal. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elmag Corp., Newark, N.J. 
Filtech Corp., Franklin Park, III. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
General Instr. Corp., Chicopee, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Industrial Microwave, Scotch Plains, N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. ' 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
MiCrolab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microsonics, Inc., Weymouth, Mass. 
Microwave Prods.; Inc., Chatsworth, Cal. 
Nytronics, Inc., Alpha, N.J. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Rantec Div., Calabasas, Calif. 
Sinclair Radio Labs., Maple, Onl., ·Can. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Stanford Applied Engrg" Santa Clara, Cal. 
Technical Mat'l., 'Mamaroneck, NY. 
Teledyne Microwave, Sunnyvale, Cal. 
Telonlc Inds., Inc., Laguna Beach, Calil. 
Torotron, MI. Vernon, N.Y. 
Vanguard Elctrns., Inglewood, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Vernitron Piezoelectric Div., Bedford, Ohio 
Wavecom, Inc., Northridge, Cal. 
White Instrs., Inc., Austin, Tex .. 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Filters, Continuously Variable 
A. P. Circuit Corp., New York, N.Y. 

p1509 
Bateo, Inc., Warminster, Pa. 
DytronlcB Co., Columbus, Ohio.... p 441 
Electro/Data, Inc., Garland, Tex. 
Electrg;Mechanlcs Co., Austin, Tex • 
ESC Elc1rns. !Corp~ Palisades Pk., N.J •. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Div., 

Compton, Cal. 
JFD Elctrns.lSub. Riker-Maxson, Bklyn., 

N.Y. 
Krohn-Hlte, Cambridge, Mass. .... p 1522 
Lorch Elctrns. Corp., EnglewOod, N.J. 
Multimetrlc Ind., Inc., Richmond Hill, 

N.Y ................................................... P 1524 
Reeves-Hoffman Div., Carlisle, Ps. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
R L C Elctrns., Inc., Mt. KiSCO, N.Y. 
Rockland Sys. Corp., Blauvelt, N.Y. 

p 1527 
Ryka SCientifiC, Inc., Sunnyvale, Cal. 

p 1564 
Solid State Elctrns~ Sepulveda, Cal. 
Texscan Corp., Indianapolis, Ind. p 578 
Universal Ad-Yu Elctms., Inc., PassaiC, 

N.J. 
Varl-L Co., Inc., Denver, Colo ..... p-1534 
Watkins Johnson Co., Palo Alto, Cal. 
Altec, Anaheim, Calif. 
Astrolab Inc., Linden, N J 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Delta Elctrns., Alexandria; Va. 
Elctrn. Transformer Corp., Paterson, N.J, 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Industrial Microwave. Scotch Plains, N.J. 
K & L Microwave Inc., Salisbury, Md. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Liberty Mirror Div., Brackenridge, Pa. 
Lionmount & Co., Ltd., New Southgate, 
. London, England 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Premier Micro~ave, Port Chester, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Radiation Devices Co., Baltimore, Md. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Signal Analysis Inds. Corp., Hauppauge, 

N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
Systems Resch. Labs., Dayton, Ohio 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Wavecom, Inc., Northridge, Cal. 

Filters, Crystals (Incl. 
Monolithic Devices)­
$eeVol1 

Filters, Digltal-See Vol 1 

Filters, Electric Wave Section 
ACDC EIc1rns., Oceanside,' Cal. 
ADC Prods., MinneapoliS, Minn. 
American Elctrn. Labs., Inc~ Lan'sdale, 

Pa. . , 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., Woodside, N.Y. 
Coast Coli Co., Los Angeles, Calif. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Genlsco Tech. Corp., Genlstron DIY., 

Compton, Cal. 
Hlsonlc, Inc., Olathe, Kens. 
Hopkins Engrg., San Fernando, Cal., 

p 1519 
Kappa Networks, Inc., Carteret, N.J. 

p 1521 
Lorch Elctms. Corp., Englewood, N.J. 
Mlcrotran ,Co., Valley Stream, N.Y. 

Multlmelrlc Ind., Inc., Richmond Hili, 
N,Y. 

Reeves-Hoffman Dlv~ Carlisle, Pa, 
RF Interonlcs, Bay Shore, N.Y. 
Rockland Sys. Corp., BlauveH, N.Y. 
Seg Elctrns~ Richmond Hili, N.Y.' 
Sprague EIec. Co., No. Adams, Mass. 
Torote!, Inc., Grandview, Mo. 
TT Elctms., Inc., Culver City, CaL 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y, .. , ..... " .......... p 1533 ' 
A.R.F. Products, Inc., Raton, N.M. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Cpllins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Crystal Network Prods. Corp., Erie, Pa. 
Dynographic Elctrns, Corp., Hicksville, 

N.Y. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Forbes & Wagner, Inc., Silver Creek, NY. 
K & L Microwave Inc., Salisbury, Md. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Lynch Communication Systems, San 

Francisco, Calif. 
Peerless Elec. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Solar Elctrns. Co., Hollywood, Calif. 
Stromberg Carlson Corp., Rochester, N.Y. 
lexscan Microwave Prods., Indianapolis, 

Ind. 
Vernitron Piezoelectric Div., Bedford, Ohio 
Weston·Magnetics, Archbald, Pa. 
White Instrs., Inc., Austin, Tex. 

Filters, Equalizer 
ADC Prods., Minneapolis, Minn. 
American Elctm. Labs., Inc~ Lansdale, 

Pa, 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
. P 1364,1512 

Elctrn. Assocs., W. Long Branch, N.J. 
ESC Elctms. Corp., Palisades P~ N.J. 

. P 1513 
Freed Transformer Co., Bklyn., N.Y. 
Frequency EIc1rns., New Hyde Pk., N.Y. 
Genisco Tech. Corp~ Genlstron Dlv., 

Compton, Cal. 
Hertz Filter, Garden City Pk., N.Y. 
Hisonlc, Inc., Olathe, Kans. 
Kappa Netwoi-ks, Inc., Carteret, N.J. 
Microtran Co., Valley Stream, N.Y. 
Multlmetrlc.lnd., Inc., Richmond HIli, 

N.Y. 
Reeves-Hoffman Dlv., Carlisle, Pa, 
RHG Elctms. Lab., Farmingdale, N.Y. 
R L C Elctrn •• , Inc., MI. Kisco, N.Y. 
Seg Elctrns., Richmond Hill, N.Y, P 1525 
TMC Systems (Ariz.), Tempe, Ariz. 

p 1430 
Torolel,lnc., Grandview, Mo ....... p 1529 
TT Elctrns., Inc., Culver City, Cal. 
Allec, Anaheim, Calif. 
Bowmar/AIi, Inc., Acton, Mass. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
EI·Rad Mfg. Co., Chicago, III. 
Elctrn. Transformer Corp., Paterson, N.J. 
Filtech Corp., Franklin Park, III. 
Guide Inds., Inc., Sun Valley, Calif. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Peerless Eisc. Prods., Anaheim, Cal. 
Polyphase Instr. Co., Bridgeport, Pa. 
Pulse Techniques, Inc., W. Englewood, 

N.J. . . 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah 
Technical Mat'I., Mamaroneck, N.Y. 
United Resch. Lab., Corp., New York, N.Y. 
Vanguard Elctrns., Inglewood, Cal. 
Wavecom, Inc., Northridge, Cal. 
Weston-Magnetics, Archbald, Pa. 
WMe Instrs., Inc., Austin, Tex. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Filters, Fluid, Nonmetallic­
See Vol 1 

1030 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 



PRODUCT INDEX & DIRECTORY (Vol. 2) 

Filters, Harmonic 
ADC Prods., Minneapolis, Minn. 
Bulova Walch Co., Freq. Conlrol 

Prods., Elctrns. Dlv., Woodside, N.Y. 
p 1512 

Coasl Coli Co., Los Angeles, Calif. 
Dala Delay Devices, Clifton, N.J. 
Electro Cube, San Gabriel, Cal 
Electro/Data, Inc., Garland, Tex. 
ESC Elclrns. Corp., Palisades Pk., N.J. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. . 
Hisonlc, Inc., Olathe, Kans. 
Kappa Networks, Inc., Carteret, N.J. 
Lorch Elctrns. Corp., Englewood, N.J. 
Mlcrotran Co., Valley Stream, N.Y. 
Microwave Cavity Labs., La Grange, III. 
Muilimeiric Ind., Inc., Richmond Hili, 

N.Y. ' 
Nytronlcs, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
RF Interonlcs, Bay Shore, N.Y. 
Rockland Sys. Corp., Blauvelt, N.Y. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Torolel, Inc., Grandview, Mo. ' 
TT Elctrns., Inc., Culver City, Cal. 
AMBAC Inds., Garden City, N.Y. 
Beukers Labs., Inc., Hauppauge. N.Y. 
CCA Elctrns. Corp., Gloucester, N.J. 
Coax Devices Inc., Chelsea, Mass. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Elctrn. Transformer Corp., Paterson, N.J. 
Filtron Co., Flushing, N.Y. 
Finney Co., Bedford, Ohio 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Generallnstr. Corp., Chicopee, Mass. 
General Radio Co., Concord, Mass. 
Guide Inds .• Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Industrial Microwave, Scotch Plains, N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conl\. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs .• Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Polyphase Instr. Co., Bridgeport. Pa. 
Rantec Div., Calabasas, Calif. ' . 
Sinclair Radio Labs., Maple, Onl., Can. 
Struthers Elctrns. Corp .• Mamaroneck, 

N.Y. 
Technical Mat'l., Mamaroneck, N.Y. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Torotron, MI. Vernon, N.Y. 
Vanguard Elctrns .• Inglewood, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 
White Instrs., Inc., Austin, Tex. 
Y.T. & T. Corp., Roslyn Hgts .• N.Y. 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, High-Pass 
ACDC Elclrns., Oceanside, Cal. 
ADC Prods., Minneapolis, Minn. 
Allen Avionics, Mineola, N.Y ....... P 1510 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
A. P. Circuit Corp., New York, N.Y. 

, P 1509 
Automatic COil, New Hyde Pk., N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bendix, Franklin, Ind. .................... p 1555 
Bird Elctrn., Cleveland, Ohio .......... p 421 
Bramco Controls, Piqua, Ohio .... p 1523 
Bulova Watch Co., Freq. Control 
Prods~ Elctrns. Div., Woodside, N.Y. 

p 1364,1512 
Caddel-Burns Mfg. Co., Inc., Mineola, N. 

Y ....................................................... P 2484 
Coast Coil Co., Los Angeles, Calif. 

p2487 
CTS Corp, Elkhart, Ind. 
Data-Control Systems, Danbury, Conn. 

eeml1971 (Vol_ 2) 

Data Delay Devices, Clifton, N.J. p 2745 
Dynamics Instr. Co., Monterey Pk., Cal. 
Dytronlcs Co., Columbus, Ohio .... p 441 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Research Co., Shawnee 

Mission, Kans ............................... p 1384 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hertz Filter, Garden City Pk., N.Y. 

P 1516 
Hewlett-Packard, Palo Alto, Cal. 
Hlsonlc, Inc., Olathe, Kans ........... p 1517 
Hopkins Engrg., San Fernando, Cal. 

p 1519 
Ithaco, Inc., Ithaca, N.Y ................. p 1286 
Kappa Networks, Inc., Carteret, N.J. 

p 1520,1521 
Krohn-Hlte, Cambridge, Mass ..... p 1522 
Lorch Elctrns. Corp., Englewood, N.J. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Mlcrotran Co., Valley Stream, N.Y. 
Microwave Cavity Labs., La Grange, III. 
Multlmetrlc Ind., Inc., Richmond Hili, 

N.Y. .................................................. p 1524 
Neshamlny Transformer, Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronlcs, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Qulndar Elctrns., Inc., Springfield, N.J. 
Raytheon Co., Quincy, Mass. 
Reeves-Hoffman Div., Carlisle, Pa. 
RF Interonlcs, Bay Shore, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Rockland Sys. Corp., Blauvelt, N.Y. 

p 1526,1527 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Seg Elctrns., Richmond Hill, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Texscan Corp., Indianapolis, Ind. P 578 
Torotel, Inc., Grandview, Mo ....... p 1529 
TT Elctrns., Inc., Culver City, Cal. 

p 1530,1531 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y ..................... P 1533 
A C Electronics Co., Santa Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Altec, Anaheim, Calif. 
AMBAC Inds., Garden, City, N.Y. 
American Camps., Inc., Conshohocken, 

Pa. 
American Trans-Coil Corp., R,ichmond Hill,. 

N.Y. 
Analog Devices, Inc., Norwood, Mass. 
Anritsu Electric Co., Ltd." Tokyo, Japan 
A.R.F. Products, Inc., Raton, N.M. 
Astrolab Inc., Linden, N J 
Barnes Engrg. Co., Stamford, Conn. 
Beukers Labs., Inc., Hauppauge, N.Y. 
B.H. Inds., Los Angeles, Cal. 
Boums Pacific MagnetiC Corp., Romoland, 

Calif. 
Bud RadiO, Inc., Willoughby, Ohio 
Bullock MagnetiCS Corp., Pomona, Calif. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Captor Corp., Tipp City, Ohio 

,Collins Radio Co., Newport Beach, Calif. 
Communication Elctrns., Rockville, Md. 
Components Corp., Chicago, III. 
Control Sci. Corp., Alexandria, Va, 
Comell-Dubilier Elctrns., Newark, N.J. 
Crystal Network Prods. Corp., Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Delta Elctms., Alexandria, Va. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 

'Drake, R.L., Co., Miamisburg, Ohio 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
EI-Rad Mfg. Co., Chicago, III. 
Elcom Sys., Deer Pk., N.Y. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., .so. Bend, Indiana 
Elctrn. Resources Div., Los Angeles, Cal. 
Elctm. Transformer Corp., Paterson, N.J. 
Engelmann Microwave, Montville, N.J. 
Farinon ElectriC, San Carlos, Calif. 
Filtech Corp., Franklin Park, III. 

Filtron Co., Flushing, N.Y. 
Finney Co., Bedford, Ohio 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Frequency Devices, Inc., Haverhill, Mass. 
General Instr. Corp., Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
GRFF, Port Salerno, Fla. ' 
Guide Inds., Inc., Sun Valley, Calif. 
Harder, Donald C. Co., Inc., San Diego, 

Calif. 
Hi-Lo Mfg. Corp., Chicago, III. 
Incor Instr., Plainview, N.Y. 
Industrial Condenser Corp., Chicago, III. 
Industrial Microwave, Scotch Plains, N.J. 
K & L Microwave Inc., Salisbury, Md: 
Kinetic Tech., Inc., Santa Clara, Cal. 
Linear Networks Co., San Pedro, Cal. 
Lynch Communication Systems, San 

FranCiSCO, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Meca Elctrns., Inc., Denville, N.J. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microsonics, Inc., Weymouth, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Moore Inds., Van Nuys, Cal. 
Nat'1. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Peerless Elec. Prods., Anaheim, Cal. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Polyphase Instr. Co., Bridgeport; Pa. 
Power Elctrns. Co., Houston, Tex. 
Premier Microwave, Port Chester, N.Y. , 
Princeton Applied Resch. Corp:, Princeton, 

N.J. ' 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohasset, Mass. 
RFL Inds., Comps. Div., Boonton, N.J. 
Sage Labs. Inc., Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Sartron, Inc., Newberg, Ore. 
Sinclair Radio Labs.; Maple, Onl., Can. 
Solar Elctrns. Co., Hollywood, Calif. 
Spectrum Control,'lnc., Fairview, Pa. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. ' 
Stanford Applied Engrg., Santa Clara, Cal. 
Sterling Transformer Corp., Brooklyn, N.Y. 
Stromberg Carlson Corp., Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. ' 
Superex Elctms. Corp., Yonkers, N.Y. 
Systems Resch. Labs., Dayton, Ohio 
TDK Elctms. Corp., Long Island City, N.Y. 
Technical Mat'l., Mamaroneck; N. Y. 
Tedford Crystal Labs., Cincinnati, Ohio 
Teledyne'Microwave, Sunnyvale, Cal. 
Telonic Inds:, Inc., Laguna Beach, Calif. 
Texscan Microwave Prods:, Indianapolis, 

Ind. ' ' ' 
Torotron, Mt'Vernon, N.Y. 
Trepac Corp. America, Englewood, N.J: 
Vanguard Elctrils.;lnglewood, Cal. 
Varian Assocs., Palo Alio, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto; Cal. , 
Wavecom, Inc., Northridge, Cal. 
Weston-Magnetics, Archbald, Pa .. 
White Instrs., Inc., Austin, Tex. 
Winegard Co., Burlington, Iowa 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 
Zeta Labs., Inc., Mountain View, Calif."-

Filters,I-F 
ADC Prods., Minneapolis, Minn. 
American Elctrn. Labs., Inc., Lansdale; 

Pa. 
A. P. Circuit Corp., New York, N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
.p 1364 

CTS Corp, Elkhart, Ind. 
Electronic Research Co., Shawnee 

MiSSion, Kans ............................... p 1384 

For addresses see YELLOW SECTION 

Filters, I-F 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. ' 
Hertz Filter, Garden City Pk., N.Y. 

P 1516 
Hisonlc, Inc., Olathe, Kans. 
Hughes Aircraft Co., Frequency Control 

Devices, Newport Bch., Cal. 
Kappa Networks, Inc., Carteret, N.J. 

p 1521 
Krohn-Hlte, Cambridge, Mass. 
Lorch Elctrns. Corp., Englewood, N.J. 
McCoy Elctrns. Co., Mt. Holly Springs, 

Pa. 
Miller, J.W. Co., Compton, Cal. 
Multlmetrlc Ind., Inc., Richmond Hili, 

N.Y ................................................... P 1524 
Murata Corp. of America, Elmsford, 

N.Y ................................................... P 1418 
Murata Mfg. Co. Ltd., Kyoto, Japan 

p 1418 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Nytronlcs, Inc., Essex Elctrns. Dlv., 

Darlington, S.C. ' 
Plezo Technology, Orlando, Fla. 
Reeves-Hoffman Dlv., Carlisle, Pa. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Seg Elctrns., Richmond Hili, N, Y. 
Sierra Sys., Mountain View, Cal. 
Sprague Elec. Co., No. Adams, Mass.' 
Texscan Corp., Indianapolis, Ind. p 578 
TMC Systems (Ariz.), Tempe, Ariz. 
Torotel, Inc., Grandview, Mo. 
TT Elctrns., Inc., Culver City, Cal. 
Varl-L Co., Inc., Denver, Colo. 
A C Electronics Co., Santa'Monica, Cal. 
Aladdin Elctrns., Nashville, Tenn. 
AMBAC Inds., Garden City, N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. . 
A.R.F. Products, Inc., Bou!der, Colo. 
A.R.F. Products, Inc., Raton, N.M. 
Astrolab hic., Linden, N J 
Beukers Labs., Inc., Hauppauge, N.Y. 
Blackhawk Networks Corp., Janesville, 

Wisc. 
Collins Radio Co., Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Cornell-Dubilier Elctms., Newark, N.J. 
Crystal Network Prods. Corp., Erie, Pa. 
Defense Elctrns., Inc., Rockville, Md. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
EI-Rad Mfg. Co., Chicago, III. 
Elcorn SYs., Deer Pk., N.Y. 
Electro Assemblies,. Inc., Chicago, III. 
Filtech Corp., Franklin Park, III. 
Filtron Co., Flushing, N.Y. 
Forbes & Wagner, ,Inc., Silver Creek, N.Y. 
General Instr. Corp., Automatic Mfg. Div., 

Newark, N.J. 
General Instr. Corp., ,Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
Hope Elctrns., Clifton, N.J. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Condenser Corp., Chicago, III. 
K & L Microwave Inc., Salisbury, Md. 
Loral Elctrn. Sys., Bronx, N.Y. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microsonics, Inc., Weymouth, Mass. 
Microwave Assocs., Inc., Burlington, Mass. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Rantec Div., Calabasas, Calif. 
Renco Elctrns., Inc., Hicksville, N.Y. 
RFL Inds., Comps. Div., Boonton, N.J. 
Smallwood, S.G., Ltd., Kitchener, Onl., 

Canada 
Technical Mat'l., Mamaroneck; N.Y. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Torotron, MI. Vemon, N.Y. 
Vanguard Elctms., Inglewood, Cal. 
Vernitron Piezoelectric Div., Bedford, Ohio 
Wavecom, Inc., Northridge, Cal. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 
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Filters, Industrial, Heavy Duty (Electronic) 
Filters, Industrial, Heavy Duty 

(Electronic) . 
AVX AerovoxCorp., New Bedford, 

Mass. . 
Electra Cube, San Gabriel, Cal 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Genlsco Tech: Corp~ Genlstron Dlv., 

Compton, Cal .......... ~_ ••••••••• p 1514,1515 
Hopkins Engrg.; San FernandO, cal 

. p1~9 

Mlcrotran Co., Valley Stream, N.Y. 
NWL Transformera, Trenton, N.J. 
RF Interonlcs, Bily Shore, N.Y •• ,. p 1528 
San Fernando Elec. Mfg., San 
'Fernando, Cal. 

Seg Elctrns., Richmond Hili, N.Y; 
Sprague Elec. Co., No. Adams, Mass. 
Topaz Elctrns., San Diego, Cal. 
USCC/Centralab, Elctms. Dlv., Burbank, 

Cal •••••••••.••••• _ ••• _ •••• _ .................. _ ••• p 1532 
American Air Filter, Louisville, Ky. 
Cambridge Filter Corp., Syracuse, N.Y. 
Components Corp., Chicago, III. 
·Cornell·Dubilier Elctrns., Newark, N.J. 
Elctrn. Transformer Corp., Paterson, N.J. 
Elmag .Corp., Newark, N.J. 
Filtron Co:, Flushing, N.Y. 
Guide Inds., Inc:,' Sun Valley, Calif. 
North American Rockwell Corp., 

, Cleveland,Ohio 
Peninsula Microwave Labs., Mountain' 

View, Cal. 
"The Potter Co:", Inglewood, Calif 
RtroN Corp., Skokie, III. 
Spectrum Control; )nc:, Fairview, Pa. 
TDK Elctrns. Corp., Long Island City, N.Y. 
TriOn, Inc., McKees Rocks, Pa. 

Filters, Interference 
ADC Prods., Minneapolis, Mlnn: 
AII·Tronlcs Inc., Westbury, N.Y. 

P 1506-1508 
Allen·Bradley. Co., Milwaukee, Wlsc. 

p 1511 
American Elctm. Labs., Inc., Lansdale, 

Pa. . 

A. P. Circuit Corp., New York, N.Y. 
Arnold MagnetiCS, Culver City, cal. 

p651 
A VX Aerovox Corp~; New Bedford, , 

Mass ........................................... _ •• p 2330 
CTS Corp, Elkhart, Ind. 
Electro Cube, San Gabriel, Cal 
Electro-Mechanics Co., Austin, Tex. 
Erie Technolog'lcal Prods: (EEM), Erie, 

Pa. . 
ESC Elctrns. Corp., Palisades Pk., N.J. 

, P 1513 
GC Elctrns., Rockford, Iii. 
Genlsco TeCh. Corp.,'Genlstron Dlv., 

Compton, Cal ..... _ ............ : ... p 1514,1515 
Hopkins Engrg., San Fernando, Cal. 

. p 1519 
Kappa NetworkS, Inc., Carteret, N.J. . 
Mlcrotran co., Valley Stream, N.Y. 
Miller, J.W. Co., Compton, Cal. 
RF Interonics, Bay Shore, N.Y ..... p 1528 
San Femando Elec.·Mfg., San 

Fernando, Cal .... : .......................... p 2437 
Seg Elctrns., Richmond HIli, N.Y. 
Southem Elctrns.,: Burbank, cal 
Sprague Elec. Co., No; Adams, Mass. 

p2474 
Standard Condenser Corp., Chicago, III. 
TMC Systems (Ariz.), Tempe, Ariz. 
Tobe Deutachmann Labs., Inc., canton, 

Mass. 
Torotel, Inc., Grandview, Mo. 
TT Elctms., Inc., Culver City, Cal. 
USCC/Centralab, Elctrns. Dlv., Burbank, 

Cal ........ _ ... _ .............. ;, .......... __ .... _ p 1532 
Wanlass Div., Fort Washington, Pa. 
AMBAC Inds., Garden City, N.Y. 
American Trans·Coil Corp" Richmond Hill, 

N.Y. 
Audio·Vidio Engrg. Co., Merrick, N.Y. 
Barnes Engrg:Co.,·Stamford, Conn. 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. 
Bowmar/AIi,lnc., Acton, Mass. 
Capeon, Inc., New.York, N.Y. 
Captor Corp., Tipp City, Ohio 
Collins Radio Co., Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. ' 
Components Corp., Chicago, III; 
Cornell·Dubilier Elctms., Newark, N.J. 
De Coursey.Engrg. Lab., Culver City, Cal. 

Dell Optics Co., Inc., N. Bergen, N.J. 
Denton Vacuum, Inc., Cherry HUI, N.J. 
Elctrn. Transformer Corp., Peterson, N.J. 
Elmag Corp., Newark, N.J. 
Estes Eogrg. Co., Gardena, Calif. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Fedtro, Inc., Rockville Centre, N.Y. 
Filtech Corp., Franklin Park, III. 
Flltron Co .. Rushing, N.Y. 
Finney Co., Bedford, Ohio 
General Lab. Assocs., Norwich, N.Y. 
Gold Une Connector, Inc., Norwelk, Conn. 
Guide Inds., Inc., Sun Valley, Calif. 
Harshaw Cham. Co., Cleveland, Ohio 
Heliotek, Sylmar, Calif. 
Industrial Condenser Corp., Chicago, III. 
Infrared Inds., Inc .. Santa Barbara, Cal. 
Intemational Light, Newburyport, Mass. 
Jerrold Elctrns. Corp.,. Philadelphia, Pa. 
LectroMagnetics, Los Angeles, Cal. 
Liberty Mirror Div .. Brackenridge, Pa 
Lundy Elctrns. & Sys.; Inc., Glen Head, 

N.Y. 
Nytronics, Inc., Alpha, N.J. 
Opticallnds., Santa Ana. Cal. 
Optics Technology, Palo Alto, Calif. 
PhotovQlt Corp., New York, N.Y. 
"The Potter Co.", Inglewood, cam 
Renco Elctrns., Inc., Hicksville, N.Y. 
RtroN Corp., SkOkie, III. 
Sanders AssOCS., Nashua, N.H. 
Sanders Assocs., Nashua, N.H. 
Schoeffel Instr. Corp .. Westwood, N.J.· 
.Solar Elctms. Co., Hollywood, Calif. 
Sollec Corp., No. Hollywood, Cal. 
Spectrum Control, Inc., Fairview, Pa. 
Struthers Elctms.Corp., Mamaroneck, 

N.Y. 
TDK Elctrns. Corp., Long Island City, N.Y. 
Technical Mat'l., Mamaroneck, N.Y. 
Telonic Inds., Inc., Laguna Baach, Calif. 
ZeiSS, Carl, Inc., New York, N.Y. 

Fllt~rs, .Interstage & Line-
See Filters, Telemetering­
Vol 1 

Filters, Line 
ADC Prods., Mlnnespolls, Mlnn. 
Allen·Bradley Co., Milwaukee, Wlac. 

p 1511 
A. P. Circuit Corp., New York, N.Y. 
Amold Magnetics; Culver City, Cal. 

o p651 
AVX Aarovox Corp., Naw Bedford, 

Mass. 
Dale Elctma., Inc., Columbus, Neb. 
Electro Cube, San Gabriel, Cal 
Erie Technological Proda. (EEM), Erie, 

Pa. . 

ESC Elctma. Corp., Palisades Pk., N.J. 
P 1513 

Freed Transformer Co., Bklyn., N.Y. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, CaL 
Hllonlc, Inc., Olathe, Kans. 
Hopkins Eogrg., San Femando, CaL 

p 1519 
Mlcrotran Co., Valley Stream, N.V. 
Miller, J.W. Co., Compton, cal. 
Qulnctar Eictms., . Inc., Sprlnglleld, N.J. 
RF Interonlcs, Bay Shore, N.V. 
San Fernando Elec. Mfg~ San 

Fernando, Cal. 
Sag Etctms., Richmond HII~ N.V. 
Southern Elctms., Burbank, Cal. 
Sprague Elec. Co., No. Adams, Mass. 
Topaz Elctrns., San Diego, Cal 
Toratel, Inc., Grandview, Mo. 
USCC/Centralab, Elctrns. Dlv., Burbank, 

Cal. _ .. __ .... _ .... _ ........ _ ...... _ .. _. __ p 1532 

Wanlass Dlv., Fort Waahlngton, Pa. 
AMBAC Inds., Garden City; N.Y. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Astrolab Inc., Linden, N J 
Blonder·Tongue Labs., Inc., Old Bridge, 

N.J. ' 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. 
Capcon, Inc., New York, N.Y. ' 
Components Corp., Chicago, III. 
Cora.1 Magnetics Co., Farmingdale, N.Y. 
Core· Tronlcs, Inc., Orange, N.J. 
Comell·Dubilier Elctms., Newark, N.J. 
Electro·Voice, Inc., Buchanan, Mich. 
Elmag Corp., .Newark, N.J. 
Fedtro, Inc., Rockville Centre, N.Y. 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Fi"ron Co., Rushing, N.Y. 
General Lab. Assocs., Norwich, N.Y. 
Gulde Inds., Inc., Sun Valley, Calif. 
Industrial Condenser Corp., Chicago, III. 
Jerrold Elctrns. Corp., Philadelphia, Pa. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Marshall Inds., MOnrovia, Cal. 
Muliard, Inc., Farmin\ldale, N.Y. 
Nytronics, Inc., Alpha, N.J. 
Pall Trinity Micro Corp., Cortland, N.Y. 
POlyphase Instr. Co., Bridgeport, Pa. 
"The Potter Co.", Inglewood, Calif 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RlroN Corp., Skokie, III.. 
Sanders Assocs., Nashua, N.H. 
Sanders Assocs., Nashua, N.H. 
Solar Elctrns. Co., Hollywood, Calif. 
Spectrum Control, Inc., Fairview, Pa. 
Stromberg Carlson Corp., Rochester, N.Y. 
Superex Elctrns. Corp., Yonkers, N.Y. 
TDK Elctms. Corp., Long Island City, N:V. 
Vidalre Electronics Mfg. Corp., Freeport, 

N.Y. 
Wire Cloth Mfrs., Parsippany; N.J. 

Filters, Linear Phase 
ADC Proda., Minneapolis, Mlnn. 
A. P •. ClrcuH Corp., New York, N.Y; 

Applied Research Inc., Port 
Washington, N.Y. 

P 1509 

Bulova Watch Co., Freq. Control 
Prods., Elctms. Dlv., Woodside, N.Y. 

P 1364,1512 
Coaat Call Co., Loe Angeles, Calif •. 
CTS Corp, Elkhart, Ind. 
Damon Corp~ Needham Hgta., Mass. 

p 1379 
Data-Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. 
DynamIcs Instr. Co., Monterey Pk., Cal. 
Dy1ronlcs Co., Columbus, Dhlo 
Elctrn. Assocs., W. Long Branch, N.J. 
Electronic Research Co., Shawnee 

Mission, Kans. 
ESC Elctrna. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N. V. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hertz Filter, Garden City Pk., N.Y. 
Hisonlc, Inc., Olathe, Kans. 
Hughes Aircraft co., Frequency Control 

Devlce8, Newport Bch., Cal. 
Kappa NetworkS, Inc., carteret, N.J. 

p 1521 
Kr'ohn-Hlte, cambridge, Mass .. _. p 1522 
McCoy Elctrns. Co., MI. Holly Sprlng8, 

Pa. ... __ ._ .. _. __ .. __ ....................... p 1409 
Microtran Co., Valley Stream, N.Y. 
MuHlmetrlc Ind., Inc., Richmond Hili, 

N.Y. 
Nytronlca, Inc., Essex Elctms. Dlv., 

Darlington, S.C. 
Plezo Technology, Orlando, Fla. p 1425 
Reeves-Hoffman Dlv., Carll8le, Pa. 
Rockland Sys.Corp., Blauvelt, N.Y. 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Seg Elctrns~ Richmond HIli, N.Y. 
Solid State Elctrns., Sepulveda, cal. 
Sprague Elec. co., No. Adams, Mass •. 
TMC Systems (Ariz.), Tempe, Ariz. ' 
Torotel, Inc., Grandview, Mo ....... p 1529 
TT Elctma., Inc., Culver City, cal. 
Aladdin Elctrns., Nashville, Tenn. 
AMBAC Inds., Garden City. N.Y. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
A.R.F. Products, Inc., Raton, N.M. 
Boums Pacific Magnetic Corp., Romoland, 

Cam .. 
Burr·Brown Resch. Corp., Tucson, Ariz. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Crystal Network Prods. Corp., Erie, Pa. 
Electrac, Inc., Anaheim, Calif. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
Filtech Corp., Franklin Park, III. 
Filtron Co., flushing, N.Y. 
Forbes & Wagner,lnc., Silver Creek, N.Y. 
Frequency Devices, Inc., Haverhill, Mass. 
General Lab. AssOCS., Norwich, N.Y. 

K & L Microwave Inc., Salisbury, Md. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Linear .Networks Co., San Pedro, Cal. 
Microsonics, Inc., Weymouth, Mass. 
Nytronics, Inc., Alpha, N.J. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Polyphase Inslr. Co., Bridgeport, Pa. 
Princeton Applied ReSCh. Corp., Princeton, 
N~ , 

Rantec Div., Calabasas, Calif. 
Sanders Assocs., Nashua, N.H. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Stanford Applied Engrg., Santa Clara, Cal. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. . 
Torotron,.Mt. Vernon, N.Y. 
Vanguard Elctrns., Inglewood .. Cal. 
Wavecom, Inc., Northridge, Cal. 
White Instrs., Inc., Austin, Tex. 

Filters, Low-Pass 
ACDC Elctms., OceanSide, Cal. 
ADC Prada., Minneapolis, Minn. 
Alford Mfg. Co., Winchester, Mass. 
Allen Avionics, Mineola, N.Y ....... P 1510 
Allen-Bradley Co., Milwaukee, Wlsc. 

p 1511 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hllls,Cal 
Amp Inc., Elizabethtown, Pa. 
A. P. Circilit Corp., New York, N.V. 

p 1509 
Automatic Call, New Hyde Pk., N.Y. 
AVX Aerovox Corp., New Bedford, 

Mass. 
Bendix, Franklin, Ind ........... _ ........ p 1555 
Bird Elctrn., Cleveland, Ohio .......... p 421 
Bramco Controls, Piqua, Ohlo .. _ p 1523 
Bulova Watch Co., Freq. Control 

Prods., Elctma. Dlv., WoodSide, N.V. 
P 1364,1512 

Clarke· Hess, New Vork, N.Y. 
Coast Call Co., los Angeles, calif. 

p2487 
Control Elctrna. Co., Inc., Farmingdale, 

N.V. 
CTS Corp, Elkhart, Ind. 
Data-Control Systems, Danbury, Conn. 
Data Delay Devices, Clifton, N.J. p 2745 
Dynamics Instr. Co., Monterey Pk., Cal. 
Dy1ronlcs Co., Columbus, OhIo ._. p_441 
Elctm. Assocs., W. Long Branch, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. . 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Gulton Inds~ Inc., Metuchen, N.J. 
Hertz Filter, Garden City Pk., N. V. 

P 1516 
Hewlett·Packard, Palo Alto, Cal. 
Hisonic, Inc., Olathe, Kans ........... p 1517 
Hopkins Eogrg., San Femando, Cal. 

p 1519 
Hhaco, Inc., Ithaca, N.V .• __ ........... P 1286 
Johnson E. F. Co., Waseca, Minn. 
Kappa Networks, Inc~ Carter_t, N.J. 

p 1520,1521 
Krohn·Hite, cambridge, Mass ..... p 1522 
Lorch Elctrns. Corp., Englewood, N.J. 

p609 
McCoy Elctms. co., Ml Holly Springs, 

Pa. 
Melrlx Instr. Co., Houston, Tex. 
Mlcrotran Co., Valley Stream, N.V; 
Microwave Cavity Labs., La Grange, III. 
Multlmetrlc Ind., Inc., Richmond HII~ 

!'I.V ......... _~ .............. _ ...................... P 1524 
Neff In8t" Corp., Duarte, Calif. 
Nashaminy Transformer, Furlong, Pa. 
North Hills Elctrns., Inc., Glen Cove, 

N.V. 
NWL Transformers, Trenton, N.J. 
Ny1ronlcs, Inc., Eseex Elctma. Dlv., 

Darlington, SiC. 
Qulndar Elctrn ... Inc., Springfield, N.J. 
Raytheon Co., Quincy, Mass. 
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Reeves·Hoffman Dlv., Carlisle, Pa. 

p 1427 
RF Interonlcs, Bay Shore, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Rockland Sys. Corp., Blauvelt, N.Y. 

p 1526,1527 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Seg Elctrns., Richmond Hili, N.Y. P 1525 
Solid State Elctrns., Sepulveda, Cal. 
Southern Elctrns., Burbank, Cal. 
Sprague Elec. Co., No. Adams, Masa. 
Teledyne Philbrick, Dedham, Mass. 
Texscan Corp., Indianapolis, Ind. p 578 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Torotel, Inc., Grandview, Mo ••••••• p 1529 
TT Elctrns., Inc., Culver City, Cal. 

p 1530,1531 
United Transformer Co. Div. of TRW 

Inc., New York, N.Y ..................... P 1533 
USCC/Centralab, Elctrns. Dlv., Burbank, 

Cal. 
Aladdin Elctrns., Nashville, Tenn. 
Altee, Anaheim, Calif. 
AMBAC Inds.;Garden·City, N.Y. 
American Comps.; Inc., Conshohocken, 

Pa. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
Americon Corp., Waltham, Mass. 
Analog Devices, Inc., Norwood, Mass. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
A.A.F. Products, Inc., Raton, N.M. 
Astrolab Inc., Linden, N J 
Barnes Engrg. Co., Stamford, Conn. 
Barwood Elctrns., Inc., Glendale, Cal. 
B.H. Inds., Los Angeles, Cal. 
Bourns Pacific Magnetic Corp., Romoland, 

Calif. . 
Bud RadiO, Inc., Willoughby, Ohio 
Bullock Magnetics Corp., Pomona, Calif. 
Burr·Brown Resch. Corp., Tucson, Ariz. 
Cambridge thermionic, Cambridge, Mass 
Capcon, Inc., New York, N.Y. . 
Captor Corp., Tipp City; Ohio 
Collins Radio Co., Newport Beach, Calif. 
Communication Elctrns., Rockville, Md. 
Components Corp., Chicago, III. 
Control Sci. Corp., Alexandria, I(a. 
Crystal Network Prods. Corp., Erie, Pa. 
De Coursey Engrg. Lab., Culver City, Cal. 
Delta Elctrns., Alexandria, Va. 
Diamond Repeater Co., Madison, N.J. 
Ditlmore-Freimuth Corp., Milwaukee, Wisc. 
Drake, R.l., Co., Miamisburg, Ohio 
Dynographic Elctrns., Corp.; Hicksville: 

N.Y. 
EI·Rad ,Mfg. Co., Chicago, III. 
Elcom' Sys.: Deer Pk., N.Y. 
Electro Windings & Comps., Kenilworth, 

N.J. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
Elmag Corp., Newark, N.J. 
ESCA, Jupiter, Fla. , 
Farinon ElectriC, San Carlos, Calif. 
Filtech Corp., Franklin Park, III. 
Filtron Co., Flushing, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Frequency Devices, Inc., Haverhill, Mass. 
General Instr. Corp., Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
GRFF, Port Salerno, Fla. 
Guide Inds., Inc., Sun Valley, Calif. 
Gulton Inds., Albuquerque. N.M. 
Harder. Donald C. Co .• Inc., San Diego. 

Calif. 
Hope Elctrns .• Clifton. N.J. 
Industrial Condenser Corp" Chicago. III. 
Industrial Microwave. Scotch Plains. N.J. 
Jerrold Elctrns. Corp .• Philadelphia. Pa. 
K & L Microwave Inc .• Salisbury, Md. 
Kevlin Mfg. Co .• Woburn, Mass. 
Kinetic Tech .• Inc., Santa Clara, Cal. 
Lieco. Inc .• lindenhurst, N.Y. 
Linear Networks Co .• San Pedro. Cal. 
lionmount & Co .• Ltd .• New Southgate. 

London. England 
Lundy Elctrns. &' Sys., Inc., Glen Head. 

N.Y. 
Lynch Communication Systems. San 

Francisco, Calif. 

eem/1971 (Vol. 2) 

Maury Microwave Corp .• Cucamonga. 
Calif. 

Meca Elctrns .• Inc .• Denville, N.J. 
Microlab/FXR. livingston. N.J. 
Microphase Corp., Cos Cob. Conn. 
Microwave Assocs .• Inc:. Burlington. Mass. 
Microwave Development Labs .• Inc .• 

Needham Hgts .• Mass. 
Microwave Rller Co .• Inc .• East Syracuse. 

N.Y. 
Microwave Prods .• Inc .• Chatsworth. Cal. 
Nat·1. Coil Co .• Douglas, Ariz. 
Nytronics. Inc .• Alpha, N.J. 
PCA Elctrns .• Inc .• Sepulveda, Calif. 
Peerless Elec. Prods., Anaheim, Cal. 
Peninsula Microwave LabS., Mountain 

View. Cal. 
Philco·Ford Corp .• Washington. D.C. 
Polyphase Instr. Co .• Bridgeport.Pa. 
"The Potter Co.". Inglewood. Calif 
Power Elctms. Co., Houston. Tex. 
Princeton Applied Resch. Corp .• Princeton. 

N.J. 
Radiation Sys .• Inc .• McLean, Va. 
Ragen Precision Inds .• Inc .• N. Arlington. 

N.J. 
Rantec Div .• Calabasas. Calif. 
RF Systems. Inc .• Cohasset, Mass. 
Rohde & Schwarz SiS., Passaic. N.J.' 
RtroN Corp., Skokie. III. 
Sage Labs. Inc .• Natick, Mass. 
Sanders Assocs .• Nashua. N.H. 
Sartron. Inc .• Newberg. Ore. 
Solar Elctrns. Co .• Hollywood. Calif. 
Spectrum Control, Inc., Fairview. Pa. 
Spectrum Instrs., Inc .• New Rochelle. N.Y. 
Spencer· Kennedy Labs., Inc., Winchester. 

Mass. 
Stanford Applied Engrg .• Santa Clara, Cal. 
Sterling Transformer Corp .• Brooklyn. N.Y. 
Stromberg Carlson Corp .• Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systems Resch. Labs .• Dayton. Ohio 
TDK Elctrns. Corp., Long Island City. N.Y. 
Technical Mat·I,. Mamaroneck. N.Y. 
Tedford Crystal Labs .• CinCinnati, Ohio 
Teledyne Microwave. Sunnyvale, Cal. 
Telonic Inds., Inc .• Laguna Beach. Calif. 
Texscan Microwave Prods .• Indianapolis. 

Ind. 
Trepac Corp. America, Englewood. N.J .. 
Triad Distributor Div .• Huntington. Ind. 
Vanguard Elctrns .• lnglewood. Cal .. 
Varian Assocs .• Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp .• Palo Alto. Cal. 
Wavecom. Inc .• Northridge. Cal. 
Weston·Magnetics. Archbald. Pa. 
White Instrs., Inc .• Austin. Tex. 
Zela Labs .• Inc., Mountain View, Calif. 

Filters, Mechanical 
Bramco Controls, Piqua, Ohio ._. p 1523 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
American Air Filter. Louisville. Ky. 
Bowmar/Ali. Inc .• Acton. Mass. 
Circle Seal Corp .• Anaheim. Cat. 
Collins Radio Co .• Dallas. Tex. 
Collins Radio Co .• Newport Beach. Calif. 
Dittmore·Freimuth Corp .• Milwaukee. -Wlsc. 
General Microwave Corp .• Farmingdale; 

N.Y. 
HB Engrg. Corp., Silver Spring. Md. 
Meson Elctrns. Co .• Inc., Rochester. N.Y. 
Novalronics. Inc .• Pompano Beach. Fla. 
Pall Trinity Micro Corp .• Cortland. N.Y. 
Riverbank Labs .• Geneva, III. 
Singer·General Precision. Inc., little Falls. 

N.J. 
Spectran Elctrns., Pompano Beach. Fla. 

Filters, Microwave 
AHord Mfg. Co., Winchester, Mass; 
American Elctrn. Labs., Inc., Lansdale, 

Pa .............................. _ .................. , •• p 1552 
American Nucleonics Corp., Woodland 

Hills, Cal . 
Applied Research Inc., Port 

Washington, N.Y •••••• _ ............... _. P 1554 
Bendix, Franklin, Ind ... _ .............. _ p 1555 
E & M Labs., Westlake Village, Cal. 

P 1557 
EIP, Inc., Santa Clara, Cal. 

EleCtro/Data, Inc., Garland, TeL p 1559 
Electro-Mechanics Co., Austin, Tex. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Greenray Inds., Inc., Mechanicsburg, 

Pa. ••• _._ ...... _ .......... _ •• _..................... p &Oii 
Hewlett-Packard, Pato Alto, Cat. 
Hopkins Engrg., San Fernando, Cal. 

p 1519 
Lorch Elctrns. Corp., Englewood, N.J. 

p809 
Microwave Cavity Laba., La Grange, III. 
Polarad Elctm. In8trs~ Lake Success, 

N.Y. 
RF Interonlcs, Bay Shore, N.Y. 
RHG Elctms. Lab., Farmingdale, N.Y. 
R L C Elctrn8~ Inc., Mt. Kisco, N.Y. 

P 1563 
Ryka SCientifiC, Inc., Sunnyvale, Cal. 

p 1564 
San Fernando Elac. Mfg., San 

Fernando, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Texscan Corp~ Indianapolis, Ind. p 578 
Transco Prods., Inc., Venice, CaL 
TT Elctrns., Inc., Culver City, Cal. 
Varl·L Co., Inc., Denver, Colo ••••• P 1534 
Vega Precision Labs., Vienna, Va. 
Walkins Johnson Co., Palo Alia, ·Cal. 
Wavellne, Inc., W. Caldwell, N.J. 
AAI Corp .• Baltimore. Md. 
AIL. Div. Cutler-Hammer, Inc .• Deer Park. 

N.Y. 
Aircom. Inc .• Union, N.H. 
Airtec, Inc., Roselle. N.J. 
AMBAC Inds., Garden City. N.Y. 
American Trans·Coil Corp., Richmond Hill, 

N.Y. 
Anaren Microwave. Inc .• Syracuse. N.Y. 
Applied Tech .• Palo Alto, Cal. 
A.R.F. Products, Inc .• Raton, N.M. 
Astrolab Inc .• linden, N J . 
AUL Instrs .• Inc .• Flushng. N.Y. 
CES Elctrns .• Brooklyn, N.Y. 
Coax Devices Inc .• Chelsea. Mass. 
Collins Radio Co .• Dallas. Tex. 
Collins Radio Co .• Newport Beach, Calif. 
Core-Tronics. Inc .• Orange. N.J. 
Ditlmore·Freimuth Corp .• Milwaukee~ Wisc. 
Dynographic Elctrns. Corp .• Hicksville. 

N.Y. 
Elctrn. Specialty. Thomaston. Corm. 
Engelmann Microwave. Montville. N.J. 
Fairchild Electro·Metrics. Amsterdam. N.Y. 
Ferranti Ltd .• Hollinwood, Lanes .• England 
GAF Corp .• New York. N.Y. 
General Lab. Assocs .• Norwich. N.Y. 
General Microwave Corp .• Farmingdale, 

N.Y. 
General Radio Co:. Concord, Mass. 
Guide Inds .• Inc .• Sun Valley. Calif. 
Herley Inds .• Inc .• Syosset. N.Y. 
Hope Elctrns .• Clifton. N.J. 
HRB-Singer. Inc .• State College, Pa. 
Hyletronics Corp .• Littleton. Mass. _ 
Industrial Microwave. Scotch Plains. N.J. 
K & L Microwave Inc .• Salisbury, Md. 
Kevlin Mfg. Co .• Woburn, Mass. 
lieco. Inc .• Lindenhurst. N.Y. 
Lundy Elctms. & Sys .. Inc .• Glen Head. 

N.Y. 
Maury Microwave Corp .• Cucamonga. 

CalH. 
MCS Corp .• Monrovia, Calif. 
Meca Elctrns •• Inc., Denville. N.J. 
Marrimac ResCh. & Dev .• Inc .• West 

Caldwell, N.J. 
Microlsb/FXR. Livingston. N.J. 
Microphase Corp .• Cos Cob, Conn. 
Microwave Assocs .• Inc., Burlington. Mass. 
Microwave Development Labs .• Inc .• 

Needham Hgts., Mass. 
Microwave Div. Nashua. N.H. . 
Microwave Riter Co .• Inc., East Syracuse. 

N.Y. 
Microwave Labs. America. Brooklyn. N.Y. 
Microwave Prods., Inc~. Chatsworth. Cal.. 
N-H Microwave, Inc., Red Bank, N.J. 
Peninsula Microwave Labs .• Mountain 

View. Cal. 
Philco·FordCorp .• Washington. D.C. 
Physical Bctrn. Labs .• Menlo Park. Calif. 
Premier .Microwave. Port Chester. N.Y. 
Rsdiation Sys .• Inc .• McLean. Va. 
Rantec Div .• Calabasas. Calif. 

For addresses see YELLOW SECTION 

Filters, R-F 
Raytheon Co .• Waltham. Mass. 
RF Systems. Inc .• Cohasset. Mass. 
Rowe Engravers. Clifton. N.J. 
Sage Labs. Inc .• Natick. Mass. 
Sanders Assocs .• Nashua, N.H. 
Spectrum Control. Inc .• Fairview. Pa. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Teledyne Micronetics. San Diego. Calif. 
Teledyne Microwave, Sunnyvale. Cal. 
Telonic Inds .• Inc., Laguna Beach. Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Varian Assocs., Palo Allo. Cal. 
Varian Assocs.Electron Tube & Device 

Grp .• Palo Alto. Cal. 
Veetronics Microwave Corp .• Middlesex. 

N.J. 
Viclor Microwave. Inc .• 'Wakefield. Mass. 
Wavecom, Inc .•. Northridge. Cal. 
Wheeler Lab. of Hazeltine Corp .• 

Greenlawn. N.Y. 
Zeta Labs., Inc., Mountain View. Calif. 

Filters, Mlnlature-See, Filters 
(Specific Types) 

Filters, Optical 
American Ultraviolet Co., Chatham. N.J. 
Barnes Engrg. Co .• Stamford. Conn. 
Bausch & Lomb. Rochester. N.Y. 
Black Light Eastern. Westbury. N.Y. 
BUhl Optical Co .• Pittsburgh. Pa. 
Corning Glass Works. Tech. Prods. Div .• 

Corning. N.Y. 
Crimpco Engrg., Cangoga Park, Calif. 
Dell Optics Co., Inc .• N. Bergen. N.J. 
Denton Vacuum. Inc .• OCherry Hill. N.J. 
Ealing Corp .• Cambridge. Mass. 
Edmund Scientific Co., Barrington. N.J .. 
Ednalite Corp .• Peekskill. N.Y. 
Electro Optics Assocs .• Palo Alto. Calif. 
Eppley Lab .• Inc .• Newport. R.I. 
Esco Products. Oak Ridge. NJ 
Exotic Materials. Inc .• Costa Mesa. Cal. 
Fairchild Space & Defense Sys .• Syosset. 

N.Y. 
Gaertner ScientifIC Corp .• Chicago. III. 
Gordon Alan Entprs~. N. Hollywood, Cal. 
Harshaw Chem. Co .• Cleveland. Ohio . 
tleitz. Karl. Inc., New York. N.Y. 
Heliotek. Sylmar, Calif. 
Infrared Inds .• Inc., Santa Barbara. Cal. 
tnternational light. Newburyport. Mass. 
Isomet Corp .• Oakland, N.J. 
Itek Corp .• Lexington. Mass. 
Jones. A.D. Optical Works. Burlington. 

Mass. 
Kaiser Aerospace & Elctrns .• Palo Alto. 

Calif. 
Kopp Glass. ,Inc .• Pittjiurgh, Pa. 
Liberty Mirror Dlv.; Brackenridge. Pa. 
McKee-Pedersen Instrs .• Danville. Calif. 
Micro-line. Jamestown. N.Y. 
Optical Inds .• Santa Ana, Cal. 
Opticon Chem .• Palos Verdes Peninsula. 

Cal. 
Optics Technology. Palo Alto. Calif. 
Oriel Optics Corp .• Stamford. Conn. 
Photovolt Corp., New York, N.Y. 
Polacoa!, tnc., Cincinnati .. Ohio 
Republic Lens Co .• Inc .• Bronx. N.Y. 
Schoeffel Instr. Corp .• WestwOOd. N.J. 
Spectra·Physics. Inc., Mountain View. 

Calif. 
TItan Tool Supply Co .• Inc .• Buffalo. N:Y. 
Torr Labs .• Los Angeles, Cal. 
Y.T< & T. Corp .• Roslyn Hgts., N.Y. 
Zeiss. Carl. Inc .• New York. N.Y .. 
Zenith Optical Lab .• Dobbs Ferry. N.Y. 

Filters, Programmable-See 
Filters, Variable 

Filters, R-F 
ACe Prods.,Mlnneapolls, Minn. 
Alford Mfg. Co., Winchester, Mass. 
Allen Avionics, MineOla, N.Y. _._ P 1510 
American Elctrn. Labs., Inc., Lansdafe, 

Pa •••••••••••••••••••• _ ••••••••• _ •••••••••••• _._ ••• p 1552 
Amp Inc., Elizabethtown, Pa. 
Applied Research Inc., Port 

Washington, N.Y ..................... _ ... p 1554 
AVX Aerovox Corp., New Bedford; 

Mass. 
Bendix, Franklin, Ind ................... _ p 1555 
Bird Efctrn., Cleveland, Ohio .......... p 421 
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Filters,R-F (cont'd) 
Bulova Watch Co., Freq •. Control Dynographic Elctrns. Corp" Hicksville" 

, Prods., E1ctrns. Div., Woodside, N.Y.. N.Y. 
P 1364 Elcom Sys:;'Deerl?k., N.Yr ,; , 

caddel-Burns. Mfg. Co., .Inc., Mineola, Electro Assemblies. Inc .• Chicago. III. 
N. Y .......................... ~ •• :;: ............ ; ..... p 2484 Elatrn .. Specialty. Thomaston. Conn. '. 
Dale Elctrns., Inc., Yanktoh .. :S,D." , Elmag Corp., Newark. N.J. 
Electro Cube; San Gabriel, Cal" Fairchild Electro·Metrics, Amsterdam, N;Y. 
Electro/Data, Inc., Garland, Tex. p 1559 Filtrop .Co., Flushing. N.Y. .. 
Electrci-Mechanlcs Co.; Austin, Tex." Finney Co., ~dford. Ohio 
Erie Technological·Prods. (EEMI, Erie," Forbes & Wagner, Inc.; Silver. Creek. N.Y. 

Pa. '. General Instr. Corp .• Chicopee. Mass. 
ESC Elctrns. Corp.,'Palisades Pk.,. N.U. GllneralLab. Assocs.,NOI:Wich,.N.Y. 

p 1513 General Microwave Corp .• Farmingdale, 
Frequency Elctrns., New Hyde Pk:,·N.Y. N.Y.,. ,. .... .. 
Genlsco "Tech, corp., Genistroi!' DiY.,' Genllral Radio Co .• Concord. Mass .. 

Compton, Cal. ". ..' Guide Inds., Inc., Sun Valley, Calif. 
Gulton·lnds., Inc., Metuchen, N'J. Herley Ind.s" Inc ... Syosset. N.Y. 
Hertz Filter, Garden City Pk., N.Y. Hope ,Elctrns.,.Clifto~. N.J. . 

, . , 'p 151.6 Hughes Aircraft Co,Culver City, Cal. 
Hisonlc, Inc., Olilihe, Kans. ; ........ ; p' 1517 Industrial Condenser Corp., Chicago, III. 
Hopkins Engrg.; San 'Fernando, .Cal. . Indusl"al Microwave, Scotch plains; N.J. 

. P 1519 .Jermld Elctrns. Corp., Philadelphia. Pa. 
Hughes Aircraft Co., Frequency Control Jerrold/Watkins. Div., Toronto, 395, Ont., 

Dtlvlces, Newport .Bch., Cal ..... p 1403 K ~a~ MicrQ~a. ;e. Inc .. , Salis.tiw.y. M.d: '., 
Hughes Aircraft Co.; Hybrid ". . ' 

Microelectronic Circulis, Newport Kahn Resch. Labs" Inc., Freeport, N.Y. 
B h C I . Kings EI~trns .• Tuckahoe, N.y .. " 
c., a ................... , ...................... p 1403 Kwikset.F'pwdered Metal Prods.,Anaheim, 

J~~y~lctrns./sub. Rlker-Milxson,'Bklyn., Cal.:. .',: :..' . . ': 

J h F C LectroMagnetiCS,Los Angeles, Cal. 
o nson E. • 0., Waseca,'Mlnn. Liberty: Mirror Div:. Brackenridge, Pa. 

Kappa Networks, Inc., Carteret, N.J. Lundy Elcirns .. & SYs". Inc., Glen Head. 
. p 1520 N.Y. '. . . .. .. 

Krohn-Hite, Cambridge, Mass ..... p 1522 Marshall Inds .• Monrovia, Cal. 
Lorch Elctnis. Corp., Englewood, N.J. Maury Microwave Corp:, Cucamonga, 

p 609 Calif. .. 
McCoy Elctrns. Co:, Mt: Holly Springs, Meca Elctrns:, Inc., Denville, N.J: " 

Pa ... ; ........................ : .. : ............. p 1409;,410 Microwave Assocs., Inc., Burlington, Mass. 
Microwave Cavity labS., La Grange, III. Microwave. Development Labs:, Inc., .. 
Miller, J.W. Co., Compt?n, Cal.. Needham Hgts., Mass. 
Multlmetrlc Ind., Inc.;,~lchmond HIli, '"Nan Coil Co .•. Douglas, Ariz. 

N.Y .................... , ..... ; ............ : ........... p 1524 North American'·Rockwell Corp., 
Multitech Power Sys;; Costa Mesa, Cal; Cleveland Otiio.'· , 
North Hills Elctrns .. , Inc., Glen 'Cove,' Nytronics, I~C .• Alpha, N.J. 

N.Y. Peninsula Microwave Uibs., Mountain 
Reeves-Hoffman Div., Carlisle,'PQ. View, Cal. " . .".'.:" 

, .. . .' P 1427 Philc6-Ford. Corp .• Washington. D.C. 
RF Interonlcs, Bay Shore, N.Y. .. PhysicarElctr~. Labs .• Menlo Paik"Qalif. 
RHG Elctrns. Lab:, Farmingdale, N.Y. "The Potter Co."; Inglewood, Calif ' 
R L C Elctrns_, In~., Mt. KiSCO, :N.Y;·· Premier Microwave, POi1Chester, N.Y. 
Rockland Sys. Corp., ~lauveJt, N.Y .. , , Radiation Sys."Jnc.,McLean, Va. ,. 

'. P 1526,1'527 Rafec Elctrns .• Temple Ci\Y.Cal~. 
San Fernando !;Iec. Mfg., San' Rante" Div., Calabas'as, Calil. 

Fema!"do, Cal •. ,,' ' ':, Renco Elqtr~s." Inc., Hicksville"N.Y, 
Sealectro Corp., Ma",aron,eck, N.Y. RF Systems, Inc .• Cohasset. Mass. 
Seg Elctrns., Richmond Hili, N.Y.. RFLlnds., Comps. pi~:, Boonton, N.J:. 
Sierra Sys .. Mountain View, Cal. RtroN Corp .. Skokie, III. , ' 
Southern Elctrns.; Burbillik; Cal. Sage I.abs. Inc:. 'Natick, Mass. 
Spraguel:lec. Co.,.No. Adams, Mass.. Spectrum ContrOl. Inc., Fairview:·Pa. 
Standard Condenser Corp., Chicago, III. Spencer-Kennedy Labs., ·Inc., Winchesier. 
Texscan Corp., Indianapolis, Ind., p 578 Mass." , . . 
Topaz Elctrns., San Diego, Cal. .' Stanford, Applied Engrg., Santa Clara, Cal. 
Torotel, Inc., Grandview, Mo.· StcaarknaEdlactrn. ,Inst's:, ltd,. Ajax, Onl., 
'p 1432,1529 

TT Elctrns., Inc., Culver City, Cal.· . Struthers Elct~ns. CotP .. Mamaroneck; 
p 1530,1531 N.Y.' .. 

United Transformer Co, Dlv. of TRW Technical M·at'!.: Mamaroneck. N.Y. 
Inc., New'York, N.Y. Teledyne Microwave; Sunnyvale;Cal. 

USCC/Centralab, Elctrns.·Dlv.., Burbank, Telonic Inds., Inc., laguna Beacti, Calif. 
C Texscan Microwave Prods., Indianapolis, 

al. Ind.' . , . 
Varl-L Co., Inc.; Denver, Colo.· .... p1534 
AMBAC·lnds., Garden City, N.Y. Vanguard Elctrns., Inglewood. Cal.' 
American Trans-Coil Corp:. Richmond Hill, Wav6Ctlm,·lnc., Northridge. Cal. 

N Y Weston-Magnetics. Archbald. Pa .. 
A.R.F. Products. Inc .• Boulder, Colo.' Zeta Labs., Inc., MountainView, Calit 

A.R:F. Products, Inc., Raton, N.M. Filters, Reactor 
Astrolab Inc., linden, N J ACDC Elctrns.; Oceanside. cal. 
Barker & Williamson; Bristol. Pa. ADC Pr-ods., Minneapolis, Mini!: 
B.H. Inds.,.Los Angeles,Ca!. Arnold MagnetiCS, Culver City, Cal. 
Blonder-Tongue Labs .• Inc., Old Bridge, Coast Coil Co" Los Angeles, Calif-'. 

N.J. . Del Elctrns.Corp., Mt. Vernon;· N. Y; . 
Capron. Inc., 'New York, N.Y.. Douglas Randall Div., Pawcatuck, Conn. 
Captor Corp., Tipp City"Ohio' Ferrodyne Corp., Venice, Calif. 
CCA Elctrns. Corp., Gloucester, N.J. Freed Transformer Co., Bklyn.; N.y ..... 
Collins Radio Co., Dallas, Tex. General Elec. Co., Schenectady, N.Y. 
Collins Radio Co., NewPQrt Beach, Calif. Genisco Tech., Corp., Genlstron Div., 
Components Corp .... Chicago,lIl. . " Compton, Cal. 
COnsoUdated Resistance Sis,. Yonkers. Lambda.Elctrns., Melville, N.Y •.. 

N.Y.:... .. ,. Mlcrotran·Co.,Valley,S1ream, N.Y. 
Constant. Voltage Co., C~icago, II). NWL Transformers; Trenton; N.J. ' ' 
Core-Tronics, Inc., Orange" N,J. Seg Elctrns., Richmond HiII,.N.Y;. 
Cornell-Dubilier,Elctrns .. Newark, N.J. Torotel, Inc., Grandview, Mo., 
Crystal Network Prods. Corp .• Erie; Pac ' Zaring Inds., Inc., carmel, Ind •. 
Decibel Prods., Inc., Dallas; Tex., A C Electronics Co:, Santa Monica, Cal.; 
Defense Elctrns., Inc., Rockville, Md .. · American Trans-Coil Corp., Richmond Hill,. 
Delta Elctrns., Alexandria. Va. N.Y. 
Dorsett Elctrns~, Tulsa;Okla.. Basler Elec. Co., Highland, ill." . "." 
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B.H. Inds •• Los Angeles, Cal. 
Bourns Pacific MagnetiC Corp., Romoland •. 
Ca~ . ." , 

Bullock Magnetics Corp •• Pomona, Calif. ' 
. Central Transformer Co .• Chicago. III. 
Collins Radio Co .• Newport Beach, Calif. 
Components Corp., Chicago. ill. 
Coral MagnetiCS Co.; Farmingdale. N.Y. 
Eastern Delta Corp .• Fair lawn, N.J. 
Electro Windings & Comps., Kenilworth, 

N.J., 
Elctrn. Transformer Corp" Paterson, N.J. 
Filtron Co .• Flushing, N.Y. 
General Instr. Corp .• Chicopee; Mass. 
Green Rectifier Corp., Fair lawn, N.J: 
Lundy. Elctrns. & Sys., Inc., Glen Head, 

N.Y. . 
Peschel Inslrs .• Cape Coral. Fla. 
Ramm Rectifier Co .• Inc.: Bronx, N.Y. 
Sartron, Inc., Newberg, Ore: 
SKG Assocs., Inc., Boston;' Mass. 
Sterling Transformer Corp .• Brooklyn, N.Y. 
TDC Div., Littleton, Masl.. 
Torotron, MI. Vernon. N.Y. 
Transformer Mfrs .• Inc .• Chicago. III. 
Transrex Div., Torrance, Cal. 

Filters, Screenroom 
AII-Tronlcs Inc."Westbury, N.Y. 
. . P 1506-1508 

AVX Aerovox Corp.; New Bedford, 
Mass. 

Genisco Tech. Corp., Genlstron Dlv., 
Compton, Cal. 

Hopkins Engrg., San Fernando, Cal. 
p 1519 

RF.lnteronlcs,Bay Shore, N.Y ..... p,1528 
San Fernando Elec. Mfg., San 

Fernando, cal. 
Sprague Elec. Co., No. Adams, Mass. ' 
Topaz Elctrns., San Diego, Cal. 
USCC/Centralab, .Elctrns. Div., Burbank, 

Cal. 
American Trans,Coil. Corp .• Richmond Hill, 

N.Y., 
Captor Corp.; Tipp City;Ohio 
Cornell-Dubilier Elctrns .• Newark, N.J: 
Filtron Co., Flushing, N.Y. " 
LectroMagnetics, Los Angeles, Cal. 
lindgren. Erik A. & Assoc., Chicago, III. 
Lundy Elctrns. & Sys., Inc., Glen Head.· 

N.Y. . 
RtroN Corp., Skokie; III. 
Solar Elctrns. Co .• Hollywood, Calff.· 
Spectrum Control. Inc.,Fairview. Pa. 
VIKOA; Hoboken. N.J. 

Filters, Single Sideband 
ADC Prods., Minneapolis, Mi(ln. 
American Elctrn. labs., Inc., lansdale, 

Pa. 
A. P. t:lrcult Corp., New York, N.Y. 
Automatic ColI,New Hyde Pk., N.Y. 
BUley .Electric, Erie, Pac ................ p 1371 
Bulova Watch Co., . Freq.Control 

Prods., Elctms. Div., WoodSide, N.Y. 
p 1364 

CTS Corp, Elkhart, Ind. 
Damon Corp.; Needl)am Hgts., Mass. 

p 1379 
Electronic Research Co., Shawnee 

Mission, Kans.. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Freed Transformer Co., Bklyn., N.Y. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Engrg; labs., Farmingdale, 

N.J. 
Genlsco Tech. Corp."Gerilstron Dlv" 

Compton,·Cal. 
Hertz Filter, Garden City Pk., N.Y. 
Hlsonic, Inc., Olathe, Kans. 
Hughes Aircraft Co.; Frequency Control 

Dtlvlces, Newport Bch., cal. ; ... p 1403 
Hughes Aircraft Co., Hybrid 

Microelectronic Circuits, Newport 
Bch., Cal ................ : ........................ p 1403 

Kappa Networks, Inc.;eaneret, N.J. 
McCoy Elctrns.Co., Mt. Holly Springs,. 

Pa. ................ :.: ......... , ... : .................... p 1409 
Multlmetrlc.lnd., Inc., Richmond Hill" 

N.Y. ' 
Piezo Technology, Orlando, Fla; 

, Reeves-Hoffman Dlv., carllale; Pa, 
pl427 

,RF Interonlcs, Bay Shore, N,Y. 
Seg Etctrns., Richmond, HIli, N.Y •. 
Sprague Elec. Co., No. Adams, Mass. 
TMC Systems (Ariz.I, Tempe,Arlz. 

Torotel, Inc., Grandview, Mo ....... p 1529 
TT. Elclrnli., Inc., Culver City, cal. 
Aladdin Elctrns .. Nashville; Tenn. 
American Trans-Corr Corp .• Richmond Hill, 

N.Y: 
AstrolSb Inc., linden, N J 
Beukers Labs., Inc., Hauppauge, N.Y. 
Blackhawk Networks Corp., Janesville .. 

Wisc. 
Collins Radio, Co .•. Newport Beach, Calif. 
Components Corp., Chicago. ill. 
Crystal Network Prods. Corp .• Erie. Pa., 
Oy.nographic Elctrns. Corp .• Hicksville. 

N.Y. , 
Filtech Corp .• Franklin Park. ill. 
Forbes & Wagner, Inc .• Silver Creek, N.Y. 
General Lab. Assocs .• Norwich. N.Y. 
Hughes Aircraft Co. Culver City. Cal. 
Industrial Microwave. Scotch Plj!ins. N.J. 
Kinetic.Tech .• Inc .• Santa Clara. Cal. 
Nat'l. Coil Co., Douglas, !\riz. , 
Nytronics. Inc .• Alpha; N.J. 
Peninsula Microwave labs.,. Mountain 

View, Cal. . 
Premier Microwave, Port Chester, N,Y. 
Rantec Div., Calabasas, Calif. 
RFL Inds., Comps. Div., Boonton. N.J. 
Technical Mat'I .• Mamaroneck. N.Y. 
Tedford Crystal labs .• Cincinnati. Ohio 
T!Jrotron, Mt. Vernon, N.Y. 
Vanguard Elctrns .• Inglewood. Cal. 
Weston-Magnetics, Archbald, Pa. 

Filters, 'Synchronous Tracking 
ADC Prods., Minneapolis, Minn. 
Austron, Inc., Austin, Tex. 
Batco, Inc., Warminster, Pa. 
Bulova :Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
Clarke -.Hess, New York, N.Y. 
CTS Corp, Elkhart, Ind. 
Dytronlcs Co.,.Columbus, Ohio .... p 441 
Elctrn. Assocs., W. Long Branch, N.J. 
ESC Elctrns. Corp., i>alisades Pk., N.J. 
Frequency Engrg. Labs., Farmingdale, . 

N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. . ' 
Interstate Elctrns. Corp., Anaheim, Cal. 
Ithaco, Inc., Ithaca, N.Y. 
Multlmetrlc Ind.; Inc., Richmond HiI~ 

N.Y. . 
Quan-Tech, \yhippany, N.J ............ , p 545 
Universal Ad-Yu Elctrns., Inc., PassaiC, 

N.J .................................................... P 2752 
Brower Laboratories, Inc., Waltham. Mass. 
Elecirac, Inc., Anaheim, Calif. 
Hug~es Aircr.aft Co, Culver City. Cal. 
Industrial Microwave. ScOtch Plains. N.J. 
Kinetic Tech., Inc .• Santa Clara. Cal. 
Peninsula Microwave labS., Mountain 

View, Cal. 
Signal AnalYSis Inds. Corp .• Hauppauge. 

N.Y. 
Spectral Dl'namics Corp. San Diego, San 

Diego. Cai. . 

Filters, Telemetering"':"" 
SeeVol.,1 

Filters, Tone, Telegraph 
ADC Prods:, Minneapolis, Mllm. 
A. P. Circuit·Corp., New York, N.Y. 
Bramco Controls, Piqua, Ohio ..... p 1523 
Billova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., Woodside, N.Y. 
p 1512 

Coast Coil Co., Los Angeles, Calif. 
Data-Control Systems" Danbury, Conn. 
Douglas Randall Dlv., Pawcatuck, Conn. 

p 1381 
Elctrn. Assocs., W. Long Branch, N.J. 
ESC Elctrns. Corp., Palisades Pk., N,J. 

P 1513 
Freed Transformer Co., Bklyn., N.Y. 
Genlsco Tech. Corp., Genlstron,Div., 

Compton, Cal. ' 
Hlsonlc, Inc., Olathe, Kans ........ : .. p 1517 
Hopkins Engrg., San Fernando, Cal. 

p 1519 
Kappa Networks, Inc •• Carteret, N.J. 

. P 1521 
Mlcrotran Co., Valley Stream, N.Y. 
Multlmetrlc Ind., Inc., Richmond HIli, 

N.Y. 
Multltech Communlcatlons, .. Monterey 

Pk., cal. 

1034 For addresseS .see YELLOW SECTION eem/1971 (Vol. 2) 
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Nytronlcs, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Qulndar Elctrns., Inc., Springfield, N.J. 
Reeves·Hoffman Dlv., Carlisle, Pa. 
RF Interonlcs, Bay Shore, N.y ••••• p 1528 
San Fernando Elec. Mfg., San 

Fernando, Cal. 
Seg Elctrns., Richmond Hili, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Torotel, Inc., Grandview, Mo ••....• p 1529 
TT Elctrns., Inc., Culver City, Cal. 
Aladdin Elctrfis., Nashville, Tenn. 
Beukers Labs., Inc., Hauppauge, N.Y. 
Collins Radio Co., Dallas, Tex. 
Collins Radio Co., Newport Beach, Calif. 
Components Corp., Chicago, III. 
Electrocom Inds., So. Bend, Indiana 
Elctrn. Transformer Corp., Paterson, N.J. 
Filtech Corp., Franklin Park, III. 
Filtron Co., Flushing, N.Y. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Gosh Instrs., Inc., Wethersfield, Conn. 
HB Engrg. Corp., Silver Spring, Md. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Lynch' Communication Systems, San 

Francisco, Calif. 
Nytronics, Inc., Alpha, N.J. 
Polyphase Instr. Co., Bridgeport, Pa. 
Radiation Devices·Co., Baltimore, Md. 
RFL Inds., Comps. Div., Boonton, N.J. 
Singer· Tele·Signal, Woodbury, N.Y. 
Stanford Applied Engrg., Santa Clara, Cal. 
Stromberg Carlson Corp., Rochester, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Torotron, MI. Vernon, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Vanguard Elctrns" Inglewood, Cal. 

Filters, Tunable-See Filters, 
Continuously Variable 

Filters, Tuning Fork-
See Vol 1 

Filters, UHF & VHF 
ADC Prods., Minneapolis, Minn. 
Alford Mfg. Co., Winchester, Mass. 
Allen-Bradley Co., Milwaukee, Wlsc. 

p 1511 
American ·Elctrn. Labs., Inc., lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hllls,Cal 
Applied Research Inc., Port 

Washington, N.Y. 
Bird Elctrn., Cleveland, Ohio .......... p 421 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. DIY'., Woodside, N.Y. 
, P 1364 

E & M Labs., Westlake Village, Cal. 
Electro/Data, Inc., Garland, Tex. p 1559 
Electro-Mechanics Co., Austin, Tex. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Frequency Elctrns., New Hyde Pk., N.Y. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
GC Elctrns., Rockford, III. 
Genlsco Tech. Corp., Genistron Dlv., 

Compton, Cal. ' , 
Greenray Inds., Inc., Mechanicsburg, 

Pa ....................................................... p 606 
Hewlett·Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Frequency Control 

Devices, Newport Bch., Cal ..... p 1403 
Hughes Aircraft Co., Hybrid 

Microelectronic Circuits, Newport 
Bch., Cal. ........ ~ ............................... p 1403 

Lorch Elctrns. Corp., Englewood, N.J. 
" p 609 

McCoy Elctrns. Co., Mt. Holly Springs, 
Pa. 

Microwave Cavity labS., la Grange, III. 
Multlmetrlc Ind., Inc., Richmond Hill, 

N.y ................................................... P 1524 
Nytronlcs, Inc., Essex Elctrns. Div., 

Darlington, S.C. 
Plezo Technology, Orlando, Fla. p 1425 
Reeves·Hoffman Dlv., Carlisle, Pa. 

p 1427 
RF Interonlcs, Bay Shore, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Ryka Scientific, Inc., Sunnyvale, Cal. 

San Fernando Elec. Mfg., San 
Fernando, Cal. 

eem/1971 (Vol. 2) 

p 1564 

Sealectro Corp., Mamaroneck, N.Y. 
Seg Elctrns., Richmond Hili, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Texscan Corp., Indianapolis, Ind. p 578 
Torotel, Inc., Grandview, Mo. 
TT Elctrns., Inc., Culver City, Cal. 

p 1530,1531 
United Transformer Co. Dlv. of TRW 

Inc., New York, N.Y. 
USCC/Centralab, Elctrns. Dlv., Burbank, 

Cal. 
Varl-L Co., Inc., Denver, Colo ..... p 1534 
Aladdin Elctrns., Nashville, Tenn. 
Ampex Corp., Redwood City, Calif. 
Anaren Microwave, Inc., Syracuse, N.Y. 
A.R.F. Products, Inc., Raton, N.M. 
Astrolab Inc., Linden, N J 
Avco Corp., Cincinnati, Ohio 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
CCA Elctrns. Corp., Gloucester, N.J. 
Decibel Prods., Inc., Dallas, Tex. 
Dynographic Elctrns. Corp., Hicksville, 

N.Y. 
Elcom Sys., Deer Pk., N.Y. 
Electronics Missiles & Comms., White 

Haven, Pa. 
Engelmann Microwave, Montville, N.J. 
Entron, Inc., Silver Spring, Md. 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
Filtron Co., Flushing, NY. 
Finney Co., Bedford, Ohio 
General Instr. Corp., Chicopee, Mass. 
General Lab. Assocs., Norwich, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Hi-Lo Mfg. Corp., Chicago, III. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Jerrold Elctrns. Corp., PhUadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
K & L Microwave Inc., Salisbury, Md. 
Kevlin Mfg. Co., Woburn, Mass. 
Lundy Elctrns. & Sys., Inc., Glen Head, 

N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Nat'l. Coil Co., Douglas, Ariz. 
Nytronics, Inc., Alpha, N.J. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Phil co-Ford Corp., Washington, D.C. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
RCA Corp., Camden, N.J. 
RF Systems, Inc., Cohasset, Mass. 
RFL Inds., Comps. Div., Boonton, N.J. 
Rohde & Schwarz SiS., PassaiC, N.J. 
Sage Labs. Inc., Natick, Mass. 
Spectrum Control, Inc., Fairview, Pa. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Teledyne Microwave, Sunnyvale, Cal. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Tricraft Prods., Chicago, III. 
Vanguard Elctrns., Inglewood, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Vernitron Piezoelectric Div., Bedford, Ohio 
Wavecom, Inc., Northridge, Cal. 
Winegard Co., Burlington, Iowa 
Zeta Labs., Inc., Mountain View, Calif. 

Filters, Variable 
A. P. Circuit Corp., New York, N.Y. 

Applied Research Inc., Port 
Washington, N.Y. 

p 1509 

Data-Control Systems, Danbury, Conn. 
Dynamics Instr. Co., Monterey Pk., Cal. 

p 432 
Dytronics Co., Columbus, Ohio .... p 441 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Engrg. labs., Farmingdale, 

N.J ..................................................... P 605 

Genisco Tech. Corp., Genlslron Dlv., 
Compton, Cat 

Ithaca, Inc., Ithaca, N.Y ................. P 1286 
Kappa Networks, Inc., Carteret, N.J. 

p 1521 
Krohn·Hite, Cambridge, Mass ..... p 1522 
Lorch Elctrns. Corp., Englewood, N.J. 
Muilimeiric Ind., Inc., Richmond Hili, 

N.Y ................................................... P 1524 
Reeves·Hoffman Dlv., Carlisle, Pa. . 
RHG Elctrns. Lab., Farmingdale, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Rockland Sys. Corp., Blauvelt, N.Y. 

p 1526,1527 
Ryka Scientific, Inc., Sunnyvale, Cal. 

p 1564 
Seg Elclrns., Richmond Hill, N.Y. 
Texscan Corp., Indianapolis, Ind. p 578 
TMC Systems (Ariz.), Tempe, Ariz. 

p 1430 
Universal Ad·Yu Elctrns., Inc., Passaic, 

N.J ................................................... P 2752 
Varl·L Co., Inc., Denver, Colo. .... p 1534 
Vega Precision Labs., Vienna, Va. 
Watkins Johnson Co., Palo Alto, Cal. 
Altec, Anaheim, Calif. 
American Trans-Coil Corp., Richmond Hill, 

N.Y. 
Astrolab Inc., Linden, N J 
Crimpco Engrg., Cangoga Pank, Calif. 
Delta Elctrns., Alexandria, Va. 
Electrac, Inc., Anaheim, Calif. 
Entron, Inc., Silver Spring, Md. 
Fairchild Electro-Metrics, Amsterdam, N.Y. 
Frequency Devices, Inc., Haverhill, Mass. 
General Instr. Corp., Chicopee, Mass. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds., Inc., Sun Valley, Calif. 
Heliotek, Sylmar, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Industrial Microwave, Scotch Plains, N.J. 
Kinetic Tech., Inc., Santa Clara, Cal. 
Liberty Mirror Div., Brackenridge, Pa. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
. Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Optics Technology, Palo Alto; Calif. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Power Elctrns. Co., Houston, Tex. 
Premier Microwave, Port Chester, N.Y. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
RFL Inds., Comps. Div., Boonton, N.J. 
Rohde & Schwarz Sis., Passaic, N.J. 
Rowe Engravers, Clifton, N.J. 
Sanders Assocs., Nashua, N.H. 
Schoeffel Instr. Corp., Westwood, N.J. 
Signal Analysis Inds. Corp., Hauppauge, 

N.Y. 
Spectrum Instrs., Inc., New Rochelle, N.Y. 
Spencer-Kennedy Labs., Inc., Winchester, 

Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systems Resch. Labs., Dayton, Ohio 
Technical Mat'!., Mamaroneck, N.Y .. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Texscan Microwave Prods., Indianapolis, 

Ind. 
Vanguard Elctrns., Inglewood, Cal. 
Victor Microwave, Inc., Wakefield, Mass. 
Voltex Co., Inc., Farmingdale, N.Y. 
Wavecom, Inc., Northridge, Cal. 

Filters, Vestigial Sideband 
ADC Prods., MinneapoliS, Minn. 
Alford Mfg. Co., Winchester, Mass. 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Frequency Engrg. labs., Farmingdale, 

N.J. 
Multlmetric Ind., Inc., Richmond Hili, 

N.Y. 
Nytronlcs, Inc., Essex Elctrns. Dlv., 

Darlington, S.C. 
Reeves·Hoffman Dlv., Carlisle, Pa. ' 
Seg Elctrns., Richmond Hili, N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
TT Elclrns., Inc., Culver City, Cal. 
Forbes & Wagner, Inc., Silver Creek, N.Y. 
Hughes Aircraft Co; Culver City, Cal. 

For addresses see YELLOW SECTION 

Industrial Microwave, Scotch Plains, N.J. 
Polyphase Instr. Co., Bridgeport, Pa. 
Vanguard Elctrns., Inglewood, Cal. 

Filters, Waveguide 
American Elctrn. labS., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal 
Bendix, Franklin, Ind ..................... p 1555 
E & M Labs., Westlake Village, Cal. 
Electro/Data, Inc., Garland, Tex. 
Electro-Mechanics Co., Austin, Tex. 
Frequency Engrg. labs., Farmingdale, 

N.J. 
Greenray Inds., Inc., Mechanicsburg, 
. Pa ....................................................... p 606 
Hewlett-Packard, Palo Alto, Cal. 
RHG Elctrns. lab., Farmingdale, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Wavellne, Inc., W. Caldwell, N.J. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
AMBAC Inds., Garden City, N.Y. 
Astrolab Inc., Linden, N J 
Cornell-Dubilier Elctrns., Newark, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 
Ferranti Ltd., Hollinwood, Lancs., England 
Filtron Co., Flushing, N.Y. 
GAF Corp., New York, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Kevlin Mfg. Co., Woburn, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc.; Burlington, Mass. 
Microwave Development labs., Inc., 

Needham Hgts., Mass. ' 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
N-H Microwave, Inc., Red Bank, N.J . 
Nurad, Inc., Baltimore, Md. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. 
Peninsula Microwave Labs., Mountain 

View, Cal. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif.. 
RF Systems, Inc., Cohasset, Mass. 
Rowe Engravers, Clifton, N.J. 
Sage Labs. Inc., Natick, Mass. 
Stark Elctrn. Instrs., Ltd., Ajax, Onl., 

Canada 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Teledyne Microwave, Sunnyvale, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 
Wheeler lab. of Hazeltine Corp., 

Greenlawn, N.Y. 
Zeta Labs., Inc., Mountain View, Calif. 

Finders, Range-See Range 
Finder Systems-Volt 

Finger Contact Strips-See 
Contact Strips, Finger-Nol 3 

Finishes-See Coatings; 
Paints; Plating Solutions­
Voll, 

Fire Control Systems, 
Aircraft, Missile, Rocket 

Control Technology Co., LI.C., N.Y. 
Frequency Engrg. labs., Farmingdale, 

N.J. 
Ledex, Inc., Dayton, Ohio 
Norden Dlv., Norwalk, Conn. 
Abrams Instr., .Lansing, Mich. 
AMBAC Inds., Garden City, N.Y. 
Anchor Specialty Mfg., Teterboro, N.J. 
ASC Sys. Corp., Chicago, III. 
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Astronautics Corp. of Amer., Milwaukee, 

Wisc. 
Delco Electrns. Div., Milwaukee, Wisc. 
Dynalex, Inc., Burbank, Cal. 
Edison, Thomas A. Instr. Div" W. Orange, 

N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Dynamics, San Diego, Cal. 
Goodyear Aerospace Corp., Akron, Ohio 
Hartman Sys. Div. A-T _0, Inc., Huntington 

Sta., N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Lingenfelter Applied Tech., Gaithersburg, 

Md. 
Lockheed Elctrns. Co., Watchung, N.J. 
Loral Elctrn. Sys., Bronx, N.Y. 
Maxson Elctrns. Div., Great River, N.Y. 
Measurement Sys., Inc., Norwalk, Conn. 
Pem Mach., Tool Co., Inc.,' Cranford, N.J. 
Philips Broadcast Equipment Corp., 

Montvale, N.J. 
Philips Elctms. Inds., Ltd., Toronto 17,. 

Can, 
Radiation Sys., Inc., McLean, Va. 
Raytheon Co., Lexington, Mass. . 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Tephnical Consultants Corp., Ellington, 

Conn. 
United Aircraft Corp., Norwalk, Conn. 
USM Corp., Wakefield, Mass. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Fire Detec,tlon. & Fighting . 
Equip. 

Dynarad, Inc" Norwood, Mass. 
Aerolite Electronics Corp., Union City, N.J. 
AMBAC Inds., Garden City, N.Y. 
American Elec. Cable Co., Holyoke. Mass. 
A.R.P. Inds .• Inc., Huntington, N.Y. 
Autocall Co .• The. Shelby, Ohio 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
BRK Elctrns., Aurora, III. 
Components Specialties, Inc., Freeport, 

N.Y. 
Cramer Div., Old Saybrook, Conn. 
De-Tec-Tronic Corp., Chicago, III. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Edison, TA, Instr. Div., Ft. Lauderdale, 

Fla. 
Edwards Co. Inc., Norwalk, Conn. 
Electronic Control Corp., Detroit, Mich. 
Fedtro, Inc., Rockville Centre, N.Y, 
Fenwal, Inc., Ashland, Mass. 
Fuel Watchman Sis. & Svc., Inc., Bronx, 

N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Kidde, Walter & CO.:Believille, N.J. 
Loral Elctrn. Sys., Bronx, N.Y. 
National Time & Signal, Oak Pk., Mich. 
N.Y. Testing Labs., Inc., Westbury, NY. 
On·Guard Corp. America, Carlstadt. N.J. 
Pem Mach. Tool Co., Inc.,.Cranford, N.J. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Standard Elec. Time Corp., Springfield, 

Mass. 
Worner Elctrn. Devices, Rankin, III. 

Flame Spraying Equipment-
SeeVol.1 

Flanges, Waveguide 
Amphenol RF Dlv., Danburry, Conn. 
Waveline, Inc., W. Caldwell, N.J. 
Airtec, Inc., Roselle, N.J. 
American Radar Comps., Inc., Denville, 
N.J.' . 

Cardwell Condenser, Lindenhurst, N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Elctrn. SpeCialty, Thomaston, Conn. 
Gabriel Elctrns. Corp., Saco, Me. 
Guide lrids., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs.; Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Microwave Corp., Plainview, NY. 
Omega Labs., Inc., Rowley, Mass. 
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Pem Mach. Tool Co., Inc., Cranford, N.J. 
Premier Microwave, Port Chester, N.Y. 
Reeve Elctrns., Inc., Chicago, III. 
RF Systems, Inc., Cohasset, Mass .. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Varian Assocs., Palo Alto, Cal. 

Flash Photolysis Systems & 
Components 

Amglo Inds., Inc.,' Rosemont, III. p 1641 
Instr. Resch. Co:, Lincoln, Mass. 
Xenon Corp., Medford, Mass. 

Flashers 
Autronics Corp., Pasadena, Calif. 
Betamite ElectroniC Devices, Culver 

City, Calif ....................................... p 1660 
Drake Mfg., Harwood Hgts., III. 
Eagle-Signal Div., Davenport, Iowa 
Elco, Willow Grove, Pa. 
Haydon, A. W. Co., Waterbury, Conn. 
Logitek, Inc., Farmingdale, N.Y. 

p 1338,1756 
MetriC Sys., Ft. Walton Beach, Fla. 
Precision Timer, Westbrook, Conn. 
Sealect.o Corp., Mamaroneck, N.Y. 
Wagner Elec. Corp., Livingston, N.J. 
Aerolite Electronics Corp., Union City, N.J. 
Arizona Elctrns., Inc., Benson, Ariz. 
Artisan Elctrns. Corp., Parsippany,.N.J .. 
Assembly Elctrns. Ltd., Niagara Falls, 

Can. 
Bergen Labs., Inc., Paterson, N.J. 
Bullock MagnetiCS Corp., Pomona, Calif. 
Cable Elec. Prods., Inc., Providence, R.I. 
Carbone Corp., Boonton, N.J. 
Controlotron Corp., Farmingdale, N.Y. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Eagle Elec .. Mfg. CO.,.L. I. C., N.Y. 
E.C.P. Corp., Cleveland, Ohio 
E.D.I. Inc., Cairo, III. 
GTE Sylvania Inc., Danvers, Mass. 
Guardian California, Culver City, Cal. 
Hi·Tek Corp., Santa Ana, Calif. 
Hoagland Instr., Red Bank, N.J. 
Hughey & Phillips, Inc., Burbank, Cal. 
Innovatek Enterprise, Millerton, N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kidde, Walter & Co., Belleville, N.J. 
Mel·Rain Corp., Indianapolis, Ind. 
Nelson·Hershfield Elctrns., Phoenix, Ariz. 
Pek, Inc., Sunnyvale, Calif. 
Pennwalt Corp., Phil a., Pa. 
Rodale Mfg. Co., Inc., Emr)"laus, Pa. 
Servo Dev. Corp., Hicksville, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Soderberg Mfg. Co., Inc:, Alhambra, Cal. 
Tempo Instr., Plainview, N.Y. 
Time·O-Matic, Inc., Danville, III. 
U.S. Scientific Instrs., Watertown, Mass. 
Wallace & Tiernan Div., Belleville, N.J. 
Xenon Corp., Medford, Mass. 

Flashlights & Lant.erns-
See Vol 1 

Flat Packages, Integrated 
Circult-See Packages, 
Integrated Circuit 

Fox Valve Dev. Co., Inc., Hanover, N.J. 
Gagne Assocs., Inc., Binghamton, N.Y. 
Glar·Ban Corp., Buffalo, N.Y: 
Goodyear Aerospace Corp., Akron, Ohio 
Honeywell, Aerc .. pace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
IPT Corp., Mountain View, Cal. 
Mechanical Technology, Inc., Latham, N.Y. 
Natvar Corp., Rahway, N.J. 
Simmonds Precision Prods., Inc., Bellows 

Falls, Vt. 
Singer-General PreCision, Inc., Little Falls, 

N.J. 
Trish Energetics, Harvard, Mass. 

Fluorescent Compounds & 
Phosphors-See Vol 3 

Fluorometers-See Vol 1 

Flux, Brazing & Soldering-
See Vol 3' . 

Fluxmeters-See Meters, Flux 
-Vol 1 

FOil, Capacitor Electrode­
,See Vol 3 

FOil, Magnetic-See Vol 3 

Foil, Magnetic Shielding-See 
Shields, Magnetic-Vol 3 

Force Links-Also See Cells, 
Load 

Int~rface, Inc'., Scottsdale, Ariz. 
Kenney Engrg. Corp., Monrovia, Cal. 
Wood, C.N. Mfg. Co., Newtown, Pa. 

Forks, Tuning-See Tuning 
Forks-Vol 1 

Forms;Coil-See Coil Forms­
Vol 3 

Forms, Wire~ee Vol 3 
/ 

Frames, Cabinet & Rack­
See Vol 3 

Frequency Analyzers-See 
Analyzers, Spectrum-Vol 1 

Frequency Calibration 
Services-See Services, 
Calibration & Instrument 
Repair-Vol 3 

Frequency Distribution 
Systems-See Distribution 
Systems, Frequency-Vol 1 

Frequency Extenders-See 
Dividers, Frequency-Vol 1 

Frequency Sources-See 
Oscillators-Vol 1· 

Frequency Standards-See 
Standards, Frequency-Vol 1 Flaw Detection Equipment­

See Detectors,' Flaw & Defect 
"",""Vol l' Frequency Synthesizers-See 

Fluid Conductivity Indicators 
-See. Indicators, Fluid 
Conductivity-Vol 1 

Fluid Flow Indicators-See 
Meters, Fluid Flow 

Fluidic Control Systems & 
Equip. 

Ametek/Lamb Elec., Kent, Ohio 
Agastat Div., Elizabeth, N.J. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Bendix, Dayton, Ohio 
CGS/Datametrics; Watertown, Mass. 
Controlotron Corp., Farmingdale, NY. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Decor Elctrns. Corp., Austin, Tex. 
deHart Mfg. Co., Norristown, Pa. 
Digiac Corp., Plainview, N.Y. 

,Dynalco Corp., Ft. Lauderdale, Fla. 

Synthesizers, Frequency­
Vol 1 

Fuel Cells-See Vol 1 

Furnaces, Brazing-See Vol 1 

Furnaces, Diffusion-
See Vol 1 

Furnaces, Electric 
(Laboratory)-See Vol 1 

Furnaces, Electric 
(Production)-See Vol 1 

Furnaces, Gas (Production)­
See Vol 1 

Furnaces, Hlgh-Frequency-
See Vol 1 . 

Furnaces, Vacuum-See Vol 1 

For addresses see YELLOW SECTION 

Furniture, Electronic Lab.­
See Benches, Consoles, 
Stools, Tables (Lab & Shop) 
-Vol 3 . 

Fuse Clips-See Clips & 
Holders, Fuse-Vol 3 

Fuse Panels-See Panels, 
Fuse 

Fused Plugs-See Plugs, 
Fused-Vol 3 

Fused Quartz-See Quartz, 
Fused-Vol 3 

Fuses 
Bel Fuse, Inc., Jersey City, N.J. 
Bussmann Mfg., Sl. Louis, Mo. 

. P 1890,1891 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
General Elec. Co., Schenectady, N.Y. 
Showa Musen Kogyo Co., Ltd:, 

Shlnagawa-Ku Tokyo 141, Japan' 
Auto Prods .. Co., SI. Louis, Mo. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal.. . 
Bedford Div., Bedford, Mass. 
Bellaire Elctrns. Inc., Farmingdale, N.J. 
Cable Elec. Prods., Inc.,. Provide~ce, R.I. 
Carbone Corp., Boonton, N.J. 
Chase-Shawmut Co., Newburyport, Mass. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Economy Fuse Div., Des Plaines, III. 
Electra/Midland Corp., San Diego, Cal. 
Electrey, SA, Monterrey, Mexico 
Ercona Corp., Bellmore, N.Y. 
General Elec., Providence: R.I. .' 
Hughes Aircraft Co, Culver City, Cal. 
Leviton Mfg. Co" Inc., Brooklyn, NY. 
Littelfuse, Inc., Des Plaines, III. ' 
Megadyne Inds., Inc., Rochester, N.Y. 
Micro Devices Corp., Dayton, Ohio 
Shigoto Inds., Ltd., New'york, N.Y ... 
Siemens Corp., Camps. Div., Iselin, N.J .. 
Trico Fuse Mfg. Co., Milwaukee, Wisc. 
Westinghouse Elec. Int'l., New York, N.Y. 
Workman Elct(n. Prods., Inc., Sarasota, 

Fla. 

Fuses, Failure Indicating 
Bussmann Mfg., SI. Louis, Mo. 

P 1890,1891 
Carbone Corp., Boonton, N.J. . 
Eagle Elec. Mig. Co.; L. I. C., N.Y. 
Economy Fuse Div., pes Plaines, III. 
Electrey, SA, Monterrey, Mexico 
EICtrn. Ideas, Wyncote, Pa. 
Littelfuse, Inc., Des Plaines, III. 
Master SpeCialties, Costa Mesa, Cal. 
Micro Devices CorP., Dayton; Ohio 
Westinghouse Elec. Corp., Pittsburgh, ~a. 

Fuses, Thermal 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Economy Fuse Div., Des Plaines, III. 
Electrey, SA, Monterrey, MexiCO 
Ercona Corp., Bellmore, N.Y. 
Littelfuse, Inc., Des Plaines, III. 
Micro Devices Corp., DaYton, Ohio 
Networks Elctrn. Corp., Ch.atsworth, Calif .. 

Fuses, Time Delay 
Bussmann Mfg., St. Louis, Mo. 

P 1890,1891 
Precision Timer, Westbrook, Conn. 
Chase-Shawmut Co., Newburyport, Mass. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Economy Fuse Div., Des Plaines, III. 
Electrey, SA, Monterrey, Mexico 
General Elec., Providence, R.I. 
Littelfuse, Inc., Des Plaines, III. 
Micro Devices Corp., Dayton, Ohio 
Raymond Engrg., Inc.; Middletown, Conn. 

Galvanometers-See Meters, 
Galvanometer-Vol 1 

Gamma Ray Tubes-See 
Tubes, Radiation Detection 

Garnet Parts-Also See 
Materials, Garnet-See Vol 3 

Gas Analyzers-See 
Analyzers, Gas-Vol 1 
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Gases, Inert-See Vol 3 

Gaskets-See Seals-Vol 3 

Gasl(ets, Shielding, R-F-Also 
See Shields, R-F-See Vol 3 

Gates, Computer Circuit 
(AND, OR, NOR, ETC.)-See 
Cards, Logic; Circuits, 
Integrated; Modules, Logic 

Gauges, Beta-See Vol 1 

Geiger Counters-8ee 
Counters, Geiger-Vol 3 

Geiger-Mueller Tubes-See 
Tubes, Geiger-Mueller 

Generators, A-C-See Vol 1 

Generators, A-M-See Vol 1 

Generators, A-M(F-M-
See Vol 1 

Generators,Acoustic, High 
Gauges, Connector-See Vol 1 IntenSity Noise-See Vol 1 

Gauges, Displacement, Linear Generators, Audio-See Vol 1 
-8eeVol3 

Gauges, Fuel-See Vol 1 

Gauges, Ionization-See Vol 1 

Gauges, Lead Bending-
See Vol 3 

Gauges, Photoelectric 
'Abtronies, Inc., Livermore, Calif. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
De-Tec-Tronic Corp., Chicago, III. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Electronic Control Corp., Detroit, Mich. 
H H Controls Co., Arlington, Mass. 
Link Div., Binghamton, N.Y. 
Optron Corp., Woodbridge, Conn. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 

Generators, Character­
See Vol 1 

Generators, Color Tv­
See Vol 1 

Generators, Cross Hatch­
See Vol 1 

Generators, D-C-8ee Vol 1 

Generators, Digital Delay­
See Vol 1 

Generators, Emergency 
Power-8ee Vol 1 

Generators, F-M-See Vol 1 

Generators, F-M & 
F-M/Stereo-See Vol 1 

Generators, Neutron-
See Vol 1 

Generators,'Noise, Random 
(Electrical)-See Vol 1 

Generators, Phase-See Vol 1 

Generators, Plasma-
See Vol 1 

Generators, Portable, Engine 
Driven-See Vol 1 

Generators, Power, High­
See Vol 1 

Generators, Pulse-Also See 
Generators, Impulse­
See Vol 1 

Generators, R-F-See Vol 1 

Generators, Sawtooth­
See Vol 1 

Generators, Signal, Standard 
Type-8ee Vol 1 

Generators, Sine-Wave­
See Vol 1 

Generators, Single-Sideband 
-See Vol 1 

Generators, Spectrum-See 
Generators, Sweep-Vol 1 

Generators, Square-Wave­
See Vol 1 

Gyros, Displacement 
Glove Boxes-See Boxes, 

Glove-Vol 3 

Gloves, Protective, Parts 
Handling-8ee Vol 1 

Glues-See Adhesives-Vol 3 

Gold-Plating Solutions-8ee 
Plating Solutions-Vol 3 

Goniometers-See 
Meters,Goniometer-Vol 1 

Governors, Centrifugal 
Synchro·Start Prods.: Skokie, III. 

Graphalloy Products-
See Vol 3 

Graphic Recording 
Instruments-8ee Recorders 
(As Modified)-Vol 1 

Graphite Parts-See Vol 3 

Greases-Also See Lubricants 
-8eeVol3 

Grilles, Metal(Plastic-
See Vol 3 

Grilles, Speaker-8ee Vol 1 

Grommets-8ee Vol 3 

Ground Rods-8ee Rods & 
Clamps, Ground-Vol 1 

Guides, Circuit Board-
See Vol 3 . 

Gauges, Pirani-See Vol 1 

Gauges, Pressure-Also See 

Generators, Frequency, 
Harmonic-See Vol 1 Generators, Sweep-See Vol 1 Guns, Electron-See Tube 

Transducers, Pressure­
See Vol 1 

Gauges, Radiation, 
Microwave-See Vol 1 

. Gauges, Strain 
General Electc. Semiconductor, 

Syracuse .. N.Y. . 
Hickok Elect. Instr., Cleveland, Ohio 
Jonard Inds. Corp., Bronx, N.Y. 
Microdot Inc., City of Industry, Cal. 
Precision· Monollthics, Santa Clara, Cal. 
Ametek/U.S. Gauge, Sellersville, Pa 
Automation Inds., Los Angeles, Cal. 
Bell & Howell Co., Pasadena, Calif. 
BLH Elctrns., Inc., Waltham, Mass. 
Dentronics, Inc., Hackensack, N.J. 
Doric' Sci. Corp:, San Diego, Calif. 
Ferranti Ltd., Hollinwood, Lanes., England 
Foxboro Co., Foxboro, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Innovatek Enterprise, Millerton, N.Y. 
Janel, Inc., Stirling, N.J. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Magnaflux Corp., Chicago, III .. 
Micro·Meas.· Div., Romulus, Mich. 
Micro·Strain, Inc., Spring City, Pa. 
Microdot Inc., S. Pasadena, Calif. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Stalham Instrs., Inc., Oxnard, Cal. 
Sundstrand Data Control, Redmond, 

Wash. 
Varied Ind'i. Prods., Inc., Paterson, N.J. 
West Coast ReSCh. Corp., Los Angeles, 

Calif. 

Gauges, Tension-8ee Vol 1 

Gauges, Thickness 
(Electronic}-See Indicators, 
Film Thickness; Indicators, 
Material Thickness-Vol 1 

Gauges, Vacuum-See Vol 1 

Generators, Frequency-Offset Generators, Thermoelectric 
-8ee Vol 1 Electro Impulse, Inc., Red Bank, N.J. 

Generators, Function­
See Vol 1 

Generators, Hall-Also See 
Magnetoresistors; 
Multipliers, Hall; Probes, 
Hall 

American Aerospace Controls, 
Farmingdale, N.Y ......................... P 1307 

Bell, F.W., Inc., Columbus, Ohio .. P 1985 
ISC Magnetics Div., Huntington, N.Y. 

p 1806 
Ohio Semilronics, Columbus, Ohio 

p 1986 
RFL Inds., Instr. Div., Boonton, N.J. 
Scientific Columbus, Columbus, Ohio 

p 1987 
Active Control Instrumentation, E. 

Northport, NY 
Amplifier Corp. America, Westbury, N.Y. 
Calvert Elctrns" Inc., New York, N.Y. 
Central Scientific Co., Chicago, III. 
ISC/Telephonics Div, Huntington, N.Y. 
MagnetiC Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. 
Micro Switch, Freeport, III. 

Best Elecs. Div., Seattle, Wash. 
Electro·Optical Systems, Pasadena, Cal. 
Hughes Aircraft Co, Culver City, Cal. 
Melcor·Materials Elctrn. Prods., Trenton, 

N.J . 
Nuclear Sys., Garland, Tex. 
Sanders Nuclear Corp, Nashua, N H 
3M Co., Sl. Paul, Minn. 
Westinghouse Elec. Corp., Pittsburgh, Pa.· 

Generators, Time Code­
See Vol 1 

Generators, Time Delay--'­
See Vol 1 

Generators, Time Delay & 
Gate-See Vol 1 

Generators, Timing, Digital­
See Vol 1 

Generators, Tone-See Vol 1 

Generators, Tone-Burst- . 
See Vol 1 

Generators, TV Signal- . 
See Vol 1 

Generators, Impulse-Also See Generators, TV Synch-
Generators, Pulse- See Vol 1 
See Vol 1 

Generators, Infrared-See 
Lamps, Infrared 

Generators, Interference 
Raster-See Vol 1 

Generators, Keyed Video 
Signal-8ee Generators, TV 
Signal-Vol 1 

Generators, Line & Vector­
See Vol 1 

Generators, UHF(VHF­
See Vol 1 

Generators, Ultrasonic­
See Vol 1 

Generators, Word-See Vol 1 

Geophysical Equip.-See 
Hydrophones; Transducers 

Germaniurn-8ee Crystals, 
Semiconductor':"""Vol 1 

Gauges, Wire Measuring-See 
Wire Measuring Gauges- Generators, Low-Frequency-
Vol 3 See Vol 1 

Germanium Semiconductors 
-See Diodes; Transistors 

Gear Measuring Wire­
See Vol 3 

Gears & Gear Mechanisms 
(Precision}-See Vol 3 
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Generators, Marker­
See Vol 1 

Generators, Microwave­
See Vol 1 

Glass Fibers-See Insulation 
Materials, Glass Fiber 
Impregnated-Vol 3 

Glass Parts-8ee Insulation 
Parts, Glass-Vol 3 

For addresses see YELLOW SECTION 

Parts 

Guns, Electron Beam (For 
Vacuum Equip.}-See Vol 1 

Guns, Soldering-See 
Soldering, Guns-Vol 3 

Gyrators, Microwave I 

Micromega, Los Angeles, Cal .. 
Thomson·CSF Electron Tubes, N.Y.,. N. Y. 

Gyro Compasses-8ee 
Compasses, Electronic Gyro 

Gyro Testers-See Testers, 
Gyro-Vol 1 

Gyros, Directional 
Astra-Space Labs.; Huntsville, Ala 
Ind'i. Control Co., Farmingdale, N.Y .. 
AMBAC Inds., Garden City, N.Y. 
A.O.I.P., 75/Paris 12eme, Fran<;e 
Aviation Instrument Mfg. Corp., HOuston, 

Tex 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Boehme, H.O., Inc., Plainview, N.Y. 
Clary Corp., San Gabriel, Calif. 
Conrac Corp., New York, N.Y. 
Ferranti Ltd., Hollinwood, Lanes., England 
Gyrosystems, Inc.; Farmingdale, N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Humphrey, Inc., San Diego, Calif. 
King Radio Corp., Olathe, Kans. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Merix Chem. Co., Chicago, III. 
Singer·General Precision, Inc., Little Falls, 

N.J .• 

Gyros, Displacement 
Astra-Space Labs., Huntsville, Ala 
AMBAC Inds., Garden City, N.Y. 
Aviation Instrument Mfg. Corp., Houston, 

Tex 
Bendix Aerospace·Elctrns., Teterboro, N.J. 
Boehme, H.O., Inc., Plainview, N.Y. 
Conrac Corp., New York, N.Y. 
Gyrosystems, Inc., Farmingdale, N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Humphrey, Inc., San Diego, Calif. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
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Gyros, Displacement (cont'd) 
Merix Chern. Co., Chicago, III. 
Novatronies, Inc., Pompano Beach, Fla. 
Singer-General Precision, Inc., Little Falls, 

N.J. 

Gyros, Integrating 
Astro-Space Labs., Huntsville, Ala 
AMBAC Inds., Garden City, N.Y. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Collins Radio Co., Dallas, Tex. 
Conrac Corp., New York, N.Y. 
Delco Electrns. Div., Milwaukee, Wise. 
Ferranti Ltd., Hollinwood, Lancs., England 
Honeywell, Aerospace & Def., 

MinneapOlis, Minn. ' 
Hughes Aircraft Co, Culver City, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Litton Sys., Inc:, Woodland Hills, Calif. 
Merix Chern. Co., Chicago, III. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Systron-Donner Inertial Division, Concord, 

Cal. 

Gyros, Rate 
AMBAC Inds., Garden City, N.Y. 
Bendix Aerospace-Elctrns., Teterboro, N.J. 
Boehme, H.O., Inc., Plainview, N.Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Condor Pacific Inds. Calif., Canoga Park, 

Cal. 
Conrac Corp., New York, N.Y. 
Control Data Corp., Minneapolis, Minn. 
Ferranti Ltd., Hollinwood, Lanes., England 
Gyrosystems, Inc., Farmingdale, N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Culver City, Cal. 
Humphrey, Inc., San Diego, Calif. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Inc., Santa Monica, Cal~. 
Lear Siegler, Grand Rapids, Mich. 
Merix Chem. Co., Chicago, III. 
Narco Avionics, Ft. Washington, Pa. 
Singer-General PreCision, Inc., Little Falls, 

N.J. 
Systron-Donner Inertial Division, Concord, 

Cal. 

Hall Effect Devices-See 
Generators, Hall; 
Magnetoresistors,Hall; 
Multipliers, Hall; Probes, Hall 

Hammers-See Vol 3 

Handles For Cabinets, Circuit 
Boards, Racks, etc.-
See Vol 3 

Handsets, Chestsets & 
Operator Sets-See Vol 1 

Hardness Indicators-See 
Indicators, Hardness-Vol 1 

Hardware, Antenna-See 
Clamps; Ground Rods; 
Mounts; etc.-Vol 1 

Hardware-See Bolts; 
Brackets; Clamps; Fasteners; 
Terminals;etc.-VoI3 

Harmonic Analyzers-See 
Analyzers, Harmonic-V,?11 

Harnesses, Wire-See Cable 
Assemblies-Vol 3 

Headers, Hermetic-See 
Seals, Hermetic-Also See 
Services, Hermetic Sealing­
Vol 3 

Headers, Relay & 
Transformer-See Vol 3 

Headers, Transistor & Diode' 
-See Vol 3 

Headphones & Headsets­
See Vol 1 

Heads, Erase-See Vol 1 

Heads, Indexing, Rotary­
See Vol 1 

Heads, MagnetiC Drum, 
Memory-See Vol 1 

Heads, Recordlng(Playback, 
Audio & Stereo-See Vol 1 

Heads Recording(Playback, 
Computer-See Vol 1 

Heads, Recording Dlsc­
See Vol 1 

Heads, Video, 
Recordlng/Playback­
See Vol 1 

Heat Dissipators-Heat 
Dissipators-See Transistor & 
Diode Heat Dissipators; Tube 
Heat Dissipators-Also See 
Heat Sinks, Soldering 

Heat Exchangers & Systems 
-See Vol 3 

Heat Guns, Productlon­
See Vol 3 

Heat Shrinkable Elastomers­
See Caps, Forms & Tapes, 
Heat Shrinkable-Vol 3 

Heat Shrinkable Plastics-See 
Caps, Forms & Tapes, Heat 
Shrinkable-Also See Tubing, 
Heat Shrinkable-Vol 3 

Heat Sinks-See Heat Sinks, 
Soldering-Also See Transistor 
& Diode Heat Dissipators; 
Tube Heat Dissipators-Vol 3 

Heat Sinks, Soldering­
See Vol 3 

Heaters & Accessories, 
Induction-See Vol 1 

Heaters, Antenna Radome-
See Vol 1 ' 

Heaters, Electrical (For 
Components & 
Equlpment)-Also See Ovens 

Blue M Engrg. Co., Blue Island, III. p 389 
Cox & Co" Inc., New York, N.Y ... p 1968 
General Elec_ Co., Schenectady, N.Y. 
Ackerman Gould Co., Inc., Oceanside, 

N.Y. 
American Standard, Franklin Pk., III. 
BTU Engrg. Corp., Waltham, Mass. 
Cahnman Hugo N. Assocs., Kew Gardens, 

N.Y. 
Caig Labs., Inc., Westbury, N.Y. 
Capps & Co., Inc., Valley Stream, N.Y. 
Central Scientific Co., Chicago, III. 
Cole-Parmer Instr. Co., Chicago, III. 
Despatch Oven Co., Minneapolis, Minn. 
Dynamic Air Engrg., Santa Ana, Calif. 
Electric Parts Corp., Georgetown, Ky. 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Electrofilm, Inc:, N. Hollywood, Calif. 
Feco, Cleveland, Ohio' 
Fostoria-Fannon, Inc., Fostoria, Ohio 
Glo-Quartz Elec. Heater Co., Mentor, Ohio 
Gruenberg Elec. Co., Inc., Williamsport, 

Pa. 
GTE Sylvania Inc., Danvers, Mass. 
Halstrom Tech. Prods., Inc., San Diego, 

Calif. 
Jersey Tech. Conslts., Morristown, N.J. 
Master Appliance Corp., Racine, Wisc. 
Merco Prods. Co., Inc., Eugene, Ore. 
Micro-Technical Inds., Laguna Beach, Cal. 
OAL Assocs., Inc., Westbury, N.Y. ' 
Pennsylvania Elctrns. Technology, 

Pittsburgh, 'Pa. 
Precision Sci. Co., Chicago, III. 
Rama Corp., San Jacinto, Calif. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Sanders Assocs., Flexprint, Manchester, 

N.H. 
Sta-Warm Elec. Co., Ravenna, Ohio 
Texas Instruments, Dallas, Tex. 
Therm-O-Lab Corp., N. Hollywood, Calif. 
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Thermal Sys., Los Angeles, Cal. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Trent, Inc., Philadelphia, Pa. 
Vulcan Elec. ITT, Danvers, Mass. 
Wallow Elec. Mfg. Co., St. Louis, Mo. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 

Heaters, Infrared (Production) 
General Elec. Co., Schenectady, N.Y. 
Burlington Opers. Div., Burlington, Mass. 
Cahnman Hugo N. Assocs., Kew Gardens, 

N.Y. 
Caig Labs., Inc., Westbury, N.Y. 
Coming Glass Works, Tech. Prods. Div., 

Corning, N.Y. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
De Vilbiss Co., The, Toledo, Ohio 
Elecpac Inc., Cary, III. 
Fostoria-Fannon, Inc., Fostoria, Ohio 
Glo-Quartz Elec. Heater Co., Mentor, Ohio 
GTE Sylvania Inc., Danvers, Mass. 
Hanovia Lamp Div., Newark, N.J. 
HJS Engrg. Co., Park Ridge, III. 
Luminator Div., Plano, Tex. 
Merco Prods. Co., Inc., Eugene, Ore. 
Miskella Infra-Red Co., Cleveland, Ohio 
North American Elec. Lamp Co., St. Louis, 

Mo. 
OAL Assocs., Inc., Westbury, N.Y. 
Quartz Radiation Corp., Fairfield, N.J. 
Quartz & Silice, Paris 8e, France 
Research, Inc., Minneapolis, Minn. 
Selas Corp. America, DreSher, Pa. 
Syncor Prods. Co., Inc., Malden, Mass. 
Trent, Inc., Philadelphia, Pa. 
'Vulcan Elec. ITT, Danvers, Mass .. 
Wallow Elec. Mfg. Co., St. Louis, Mo. 
Wiegand, Edwin L. Co., Pittsburgh, Pa. 

Heating Elements 
Blue M Engrg. Co., Blue Island, III. 
Caddock Elclrns., Riverside, Cal. 
Carborundum Co., Niagara Falls, N.Y. 
Cox & Co., Inc., New York, N.Y ... p 1968 
General Elec. Co., Schenectady, N.Y. 
Wan Mfg. Co., Kinston, N.C. 
Ackerman Gould Co., Inc., Oceanside, 

N.Y. 
American Standard, Franklin Pk., III. I 

Caig Labs., Inc., Westbury, N.Y. 
Driver, Wilbur B. Co., Newark, N.J. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Electrofilm, Inc., N. Hollywood, Calif. 
Flexible Circuits, Inc., Warrington, Pa. 
Glo-Quartz Elec. Heater Co., Mentor, Ohio 
GTE Sylvania Inc., Danvers, Mass. 
Jersey Tech. Conslts., Morristown, N.J. 
Lindberg Hevi-Duty, Chicago, III. 
Master Appliance Corp., RaCine, Wisc. 
Merco Prods. Co., Inc., Eugene, Ore. 
Miskella Infra-Red Co., Cleveland, Ohio 
Norton Co., Worcester, Mass. 
OAL Assocs., Inc., Westbury, N.Y. 
Precision Inc., Minneapolis, Minn 
Pyco, Inc., Penndel, Pa. 
Quartz Radiation Corp., Fairfield, N.J. 
Rama Corp., San JaCinto, Calif. 
Research Instr. Co., Westbury, N.Y. 
'Rex Rheostat & Co., Roosevelt, N.Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Safeway Products Inc., Middletown, Conn. 
Sunbeam Equip. Corp.; Meadville, Pa. 
Therm-O-Lab Corp., N. Hollywood, Calif. 
Thermal Sys., Los Angeles, Cal. 
Topper Mfg. Co., Inc., Great Neck, N.Y. 
Trent, Inc., Philadelphia, Pa. 
Vulcan Elec. ITT, Danvers, Mass. 
Waage Elec., Inc., Kenilworth, N.J. 
Wallow Elec. Mfg. CO.,St. Louis, Mo. 
Wiegand" Edwin L. Co., Pittsburgh, Pa. 
Zephyr Mfg. Co., Inglewood, Calif. 
Zeva Elec. Corp., Hanover, N.J. 

Hermetic ,Seallng-See 
Machines; Seals; Services, 
Hermetic Sealing-Vol 1 

High-Pressure Equipment­
See Vol 1 

Hinges-See Fasteners-Vol 3 

Holders & Carriers, Chip 
(CapaCitor, IC, LSI) 

Amperex Elctrn., Slatersville, R.i. 
Ark-Les Switch Corp.; Watertown, Mass. 
Engineering Conslts., Ltd., Carson, Cal. 

K-Tech., Inc., Framingham, Mass. 
Robinson-Nugent, New Albany, Ind. 

Holders & Carriers, IC, LSI 
(Packaged) 

Augat Inc., Attleboro, Mass ......... p 1536 
Barnes Corp., Lansdowne, Pa ..... p 2591 
Blvar, Inc., Santa Ana; Cal.-
Jonard Inds. Corp., Bronx, N.Y. 
Scanbe Mfg. Corp., EI Monte, Cal. 

-p 2324 
Sealectro Corp., Mamaroneck"N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal.' ' 

, p 2722 
Accurate Elctms. Corp., Elyria, Ohio 
Acme Model Engrg. Co., Ridgefield, N.J. 
Ark-Les Switch Corp., Watertown, Mass. 
Clover Inds. Div., Tonawanda, N.Y. 
Engineering Conslts., Ltd., Carson, Cal. 
Gibson/Egan Co., Arcadia, Calif. 
GTE Sylvania Inc., Warren, Pa. 
Jettron Prods., Hanover, N.J. 
K-Tech., Inc., Framingham, Mass. 
Matrix Engineering Corp., Gardena, Calif. 
Methode Elctrns., Inc., Chicago, III. 
MetropOlitan Wire Goods, Wilkes-Barre, 

Pa. 
Robinson-Nugent, New Albany, Ind. 
Spec Plastics, No. Hollywood, Cal. 
Texlool Prods., Inc., Irving, Tex. 
Veritron West, Inc., Chatsworth, Calif. 
Whitaker Cable Corp., N. Kansas CIIY, 

Mo. 

Holders, Battery-See 
. Retainers, Battery-Also See 

Connectors, Battery-Vol 3 

Holders, Brush-See Brushes 
& Brush Assemblies 

Holders, Chassis (Production 
Typer-See Vol 3 

Holders, Circuit Board 
(Production Typer-
See Vol 3 

Holders, Crystal-See Vol 1 

Holders, Fuse-See Clips & 
Holders, Fuse; Panels, Fuse 

Holders, Lamp-See Sockets, 
Lamp & Lamp Assemblies 

Holders, Tube--'-See Retainers, 
Tube 

Hole Cutters-See' Cutters, 
Hole-Vol 3 

Honeycomb Sheets, Panels, 
etc.-See Vol 3 

Hoods, CRT Viewing-See 
Viewing Hoods, Cathode-Ray 
Tube-Vol 3 

Horns, Microwave-Also See 
Antennas, Microwave 

American Elclm. Labs., Inc., Lansdale, 
Pa. 

Amphenol RF Dlv., Danburry, Conn. 
Arra Inc., Bayshore, N.Y. 
E & M Labs., Westlake Village, Cal. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Polarad Elclm. Inslrs., Lake Success, 

N.Y. -
Wavellne, Inc., W. Caldwell, N.J. 
Ainslie Corp., S. Braintree, Mass. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Andrew Corp., Orland Pk., III. 
Cardwell Condenser, Lindenhurst, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dorne & MargOlin, Inc., Bohemia, N.Y. 
Elctrn. Resources Div., Los 'Angeles, Cal. 
Gabriel Elctrns. Corp., Saco, Me. 
General Microwave Corp., Farmingdale, 

N.Y. 
GTE Sylvania Inc., Elctm. Sys. Gp.; 

Waltham, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Harley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 

1038 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Hughes Aircraft Co, Fullerton, Cal. 
Kevlin Mfg. Co., Woburn, Mass. 
Laminair, Inc., Los Angeles, Calif. 
Ueco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs.: Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore, Md. 
Omega Labs., Inc., Rowley, Mass. 
Philco-Ford Corp., Washington, D.C. 
Premier Microwave, Port Chester, N.Y. 
Prodelin, Inc., Hightstown, N.J. 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohasset, Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
South Shore Metal Prods., Inc., 

Farmingdale, N.Y. 
Struthers Eletrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
TACO Div., Sherburne, N.Y. 
Teledyne Micronetics, San Diego, Calif. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
TRG Prods., E. Boston, Mass. 
Victor Microwave, Inc.', Wakefield, Mass. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. . 

Horns, Speaker-See Vol 1 

Housings, Circuit Module­
See Plug-In Module 
Enclosures-Vol 3 

Ueco, Inc., Lindenhurst,·N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 

Indicators, Antenna Position 
-See Vol 1 . 

Indicators; Attitude-See Vol i 
Indicators, Azimuth-

See Vol 1 

Indicators, Fluid Conductivity . 
-See Vol 1'. . 

Indicators, Fluid Flow-See 
Meters, Fluid Flow-Vol 1 

Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Indicators, Capacitor Leakage Indicators, Frequency-See . 
-See Testers, Capacitor- Meters, Frequency-Vol 1 

Needham Hgts., Mass. . 
Microwave Div, Nashua, N.H. 
Microwave Labs. America, Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
·Olektron Corp., Dudley, Mass. 
Omega Labs., Inc., Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
Reeve Elctrns., Inc., Chicago, III. 
Relcom, Mt. View, Calif. 
Sanders Assocs., Nashua, N.H. 
Scientific·Atlanta, Inc., Atlanta, Ga, 
Struthers Elctrns. Co;p., Mamaroneck, 

N.Y. 

Vol 1 ... 

Indicators, Circuit Condition, 
On(Off, etc. . 
(Electromechanical) 

·Allard Instr •. Corp., Westbury, NY P 1435 
Bussmann Mfg., St. Louis, Mo. . 
Computer Devices of Calif., Santa Fe 

Springs, Cal; . 
Coto-Coll Co., Inc., Providence, R.I. 
Daco Instr. ·Co., Inc., TrumbUll, Conn. 

. p 1444 
Dlalight Corp., Brooklyn, N.Y ....... p.1447 
Drake Mfg., Harwood Hgts., III. .. P 1449 
Electro-Mechanical Instr. Div., Perkasie, 

Pa ....................................................... p451 
General illumination, Inc., sf. Paul, Mlnn 

Systron·Donner Microwave Div., Van Haydon, A. W. Co., Wat.erbury, Conn. 
Nuys, Cal. . p 1597 

TACO Div., Sherburne, N.Y. Hickok Elect. Instr., Cleveland, Ohio 
Thomson·CSF Electron'Tubes, N.Y., N.Y: HICO (Horizons Int'I.), Redwood City, 
TRG Prods., E. Boston, Mass. Cal., , 
Varian Assocs., Palo Alto, Cal. Leecra" Mfg. Co., Inc., Long ,Island 
Vectronics Microwave Corp., Middlesex, 

N.J. " ,City, N.Y ......... Q ............................. , P 1482 

Victor Microwave, Inc., Wakefield, Mass. 'LVC Ind's., Inc., Corona" N.Y ....... P 1441 
'Wavecom, Inc., Northridge, Cal. Slgnallte, Neptune, N.J. 

Simpson Elec. Co., Chicago, III. 
Western Microwave Labs., Los Gatos, cal;, Unimax Switch Corp., Wallingford, 
Wheeler Lab. of Hazeltine Corp., Conn. , 

Greenlawn, N.Y. ' Wagner Elec. Corp., Livingston, N.J. 
Zeta Labs., Inc., Mountain View, Calif. Applied Controi'Co., Fairfield, N.J. 

Hydrophones 8. Accessories 
-See Vol 1· 

Artisan Eletrns. Corp., Parsippany, N.J. 
Bendix, S. Montrose, Pa. , 

Indicators, Ground Detector­
See Vol 1 

Indicators, Hardness--' 
See Vol 1 

Indicators; Humidity 
(ElectronicHee Vol 1 

Indicators, lIIumination....:...see 
Meters, light-Vol 1 

Indicators, Instrument, Flag; 
POinter, Etc.-See Vol 1 

Indicators, Level Position-'­
See Vol 1 

Indicators, Linear 
Displacem-;nt-S,ee Vol 1 

Indicators, Liquid Level 
Fenwal Elctms., Inc" Framingham, 

Mass. 
General Elec. Co., Schenectady, N.Y. 
Keystone Ca,rbon Co., Sl Marys, Pa. 
Kratos Instrument Div., Pasadena, Cal 

p511 
Penn Airborne Prods., Squth"mpton, 

Pa. ",' .". • Housings, Instrument ~ Meter 
-See Cabinets; Cases- Hysteresisgraphs-See Voll. 

Clare·Pendar Co., Post Falls, Idaho 
Controls Co. of America, Folcroft, Pa·. 
Dataprobe, Inc." So. Hackensa6.i{,.N.J. 
Device Seals, Inc., Sun Valley, Calif. 
Honeywell, Residential Div .. Mpls., Minn. 
Hughes Aircraft Co, Culver City, Cal. , 
IMC Magnetics Corp., Maywood, Cal. 
Industrial Inventions, ,Inc., Monmouth Jct." . 

Advanced KinetiCS, Costa Mesa, Calif. 
, Aladdin Controls, Nashville, Tenn. ' 
Ametek/lnstrs. & Controls: Feasterville, Vol 3 

Housings, Metal-See 
Cabinets; Cases-Vol 3 

Housings, Metal, Sma"'-See 
Cans-Vol 3 

Housings, Photomultiplier 
Tube-See Photomultiplier 
Tube Housing~ 

Housings, Speaker-See 
Enclosures, Speaker-Vol 1 

Humidity Indicators-See 
Indicators, Humidity 
(Electronic)-Vol 1 

Hybrid Junctions, Microwave 
Alford Mfg. Co., Winchester, Mass. 

p 598 
Arril Inc., Bayshore, N.Y. 
E " M Labs., Westlake Village, Cal. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Greenray Inds.; Inc., Mechanicsburg, 

Pa. 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
R L C Elctrns., Inc., Mt. Kisco; N.Y. '. 
Transco Prods., Inc., Venice, Cal. p613 
Varl-L Co., Inc., Denver, Colo ..... p 1568 
Airbom, Inc., Union, N.H. . 
Airtec, Inc., Roselle, N:J. 
Americon Corp., Waltham, Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctrns., Waltham, Mass. 
Astrolab Inc., Linden, N J 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Elctrn. Resources Div., Los Angeles, Cal. 
Elctrn. Specialty, Thomaston, Conn. 
Engelmann Microwave, Montville, N.J. 
GAF Corp., New York, N.Y.· . 
General Microwave Corp., Farmingdale, 

N.Y. , 
GRFF, port Salerno, Fla. 
Guide Inds., hic., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
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Igniters, Arc Lamp-See 
Power Supplies, Arc Lamp­
Vol 1 

Illumination Indicators-See 
Meters,light-Voll 

Image Expanders, 
Oscilloscope-See 
Oscilloscope Image 
Expanders . 

Impedance Comparators­
See Bridges, Impedance­
Vol 1 

Impedance Converters;' 
Microwave-See Vol 1 . . 

Impregnating Insulating 
Compounds-See Insulating· 
Compounds-Vol 3 

Incremental MagnetiC 
Recorders-See Data 
Recorders, Computer . 

Index Assemblies, Switch 
Dialight Corp., Brooklyn, N.Y. 
Ledex, Inc., Day1on, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan' 
Cole Instr., Costa Mesa, Cal. . 
Lear Siegler: Grimd Rapids, Mich; 
Micro Switch, Freeport, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Superior Elec., -Bristol, Conn. . 

Indicator .Lights-See Lights, 
Dial, Panel, etc. 

Indicators, Angle Also See 
Encoders, Shaft Positlon- . 
See Vol 1 

Indicators, Angle-Of-Attack­
See Vol 1 

Indicators, Annunciator-See 
Annunciators 

N~ , 
Jay,EI Prods., Gardena, Calif. . 
Jewell Electrical Instrs.,' Manchester, "i.H. 
Magnetec Corp., Van Nuys, Calif. 
Micro Switch, Freeport,lIi. 
Miniature Elctrn . .pomps. Corp., Holbrook, 

Mass. , 0' , .. 

Molex Prods. Co .. Downers Grove, III. 
, 'Naybor, E.V. Labs., Inc., Port Washington, 

- N.Y. ,.., 

Penn Keystone Corp., Ansonia, Conn. 
Singer· Tele·Signal,Woodbury, NY 
SSCO Standards Lab .. Inc., Detroit, Mich. 
Texas Insirumerits, Dallas, Tex. . 
Winterburn Mfg. Co., Putnall),.Co~n. 

Indicators; Computer Type:::--- . 
See lights; Dlal~ " .' 

Indicators, Data Display-See 
lights; Dials'Also See' ,', 
Readouts & Displays'" 

Indicators, Den,sity-SeeVoi 1 

.Indicators,Dielectric 
Constant-,-See Vol 1 

Indicators; Distance; 
Llne-Qf-Slght-See Vol 1 

Indicators, Disto~tion-See 
Analyzers, A-F-Vol 1 

Indicators, Elapsed-Time--,:.: 
See Vol 1 

Indicators, Electromechanical 
-See Indicators, Circuit 
Condition, On./ Off 

Indicators,FilmThickne~~. 
See Vol 1 

Indicators, Fir~ee Fire. 
Detection & Fighting 
Equipment 

For addresses see YELLOW SECTION 

Pa. 
Andonian Assocs~, Inc., Waltham, Mass. : ' 
Automatic Timing & 'Controls" Inc." 1<ing ,'of 

Prussia, Pa. ' 
Automation'Products, Inc., Houston, Tex. ' 

· Bailey Meter Co., Wickliffe, Ohio' " 
Barber·Colman Co .. Industrial Instrs. ,DIV., _' , 

Rockford, III. " 
,Beckman Instrs:, Process Instrs., Fullerton, 

Cal. ',' '" 
Bendix Corp., Davenport, Iowa 
Bristol Div, Wateroury, Conn 
ChemalloYElctrns.; Santee, Cal. 
Coil Co. of Amer., Northvale, N.J. 

,Conrae Corp.; New York, N.Y .. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. ' 
Continental Data Sys., Dayton, Ohio 
Controlotron Corp., Farmingdale, N.Y. 
Decker Corp., :Bala·Cynwyd, Pa.--' 
Device Seals, Inc" Sun'Valley; Calif. 
Edison, Thomas A Instr: Div.,' W. Orange," 

, N.J., . . 

Ellison 'Draft Gage Co., Inc., New Buffalo, 
Mich. ',.. 

Fastex DiY., Des PlaineSilil. 
Fischer & Porter Co., Warminster, Pa. 
Foxboro Co., Foxboro, Mass. 

'FRL, Inc., Belmont, Cal. 
• Gems Div-., Farmington: Conh: 
General Elec. Co., W. Lynn, Mass. 

'Haledy Elctrns: Co., ;New York, N.Y. 
Hartman Sys. Div. A-T·O, Inc., Huntington 

Sta., N.Y. .' 
,Honeywell, Aerospace,& Def., 

Minneapolis, Minn. 
Honeywell, 'Apparatus Controls; Mpls., 

Minn. . 
· Honeywell, Ft. Washington, Pa. 
Industrial Nucleonics, Columbus, Ohio 

,lnterOcean' Systems, 'San Diego, Cal. 
Jodee Plastics, Inc., Brooklyn, N.Y: 
Joliet Control Corp., Joliet, iii. 
Kavlico'Elctrns.;' Chatsworth, Cal. 
Kay·Ray, Inc., Palatine, III. 

,Kingmann·White, Inc', Placentia, Calif."·' 
Leupold & Stevens,' Inc., Beaverton; Ore. 
Mechanical Technology, Inc., Latham, N.Y. 
Mueller Brass Co., Poil Huron, Mich: • 
National Sonics, Farmingdale, N,Y. 
Neill Engrg. Co., Akron, 'Ohio 
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Indlcatprs, Liquid Level (cont'd) 
NuClear-Chicago, Des Plaines, III. Boston Dlg~1 Corp., Ashland, Mass. 
Nuclear Resch. Corp., Southampton, Pa. Carbonara, VlctorE. Inc.,' Port 
Oxford Instr. porp., Annapolis, Md. Washington, N:Y. 
Pennsylvania Elctrns. Technology, Climatronics Corp.,Hauppauge, N.Y. , 

Pittsburgh, Pa., dollins, G.L. Corp., Long Beach, CalK. 
Photobell Co., Inc., New York, N.Y. Computer Conversions Cprp., East 
Photomation, Inc., Mountain View, calil. Northport, N.Y. 
Robertshaw Controls Co., Anaheim, Cal. Deta Technology Inc., Watertown, Mass. 
Robertson Instr., AZusa, Cal.' De-Tec-Tronic Corp., Chicago, III. 
Roblnson-Halpem CO.,W.:Conshohocken, Decker Corp., Bala-Cynwyd, Pa 

Pa. , . Dolan..Jenner Inds., Inc., Melrose, Mass. 
Roylyn, Glendale, Cal., Dynamic Data Corp., Columbus, Ohio 
Sensor Coip,,' Greenwich, Conn: Dynapar Corp., Gurnee, III. 
Simmonds Precision Prods., Inc., Bellows Edison, T.A., Instr. Div., FI. Lauderdale", 

Falls, VI. Fla. 
Staiham Instrs., Inc., Oxnard, Cal. ,Edo Western Corp., Salt Lake City, utah 
Sunshine Sci. Instrs., Inc., Philadelphia, PIi, Electric Tachometer Corp., Philadelphia, 
Taylor Ins!r. Process Control Div., ' Pa.' ' ' 

Rochester, N,Y. Electro-pacific, Inc., Goleta, CallI. 
Texas Instruments, Dallas, Tex. Farrand Controls, Inc., Valhalla, N.Y. 
Theta Instr., Corp., Fairfield, N.J. Ferranti Ltd., HOllinwood, Lanes., England 
Topper MIg. Co., Inc., Great Neck, N.Y. Gap Instr. Corp., Hauppauge; N.Y. 
Trans-Sonies, Inc., Lexington, Mass. Gems Div., Farmington, Conn. 
Transducer Controls Corp:, Covina, Calif: Generl\l Sci. Equip., Phila., Pa. 
Transducer Systems, Inc.; Willow Grove. Hartman Sys. 'Div: A-T-O; Inc., Hun~ngton 

Pa. Sta:, N.Y. 
U.O.P. ,Instrs. Div .• Greenwich, Conn. Honeywell, Aerospace & Del., 
Vytell Corp., Arlington Hgts., III. Minneapolis, Minn. ' 
Waters Equipment Div., Framingham, Honeywell, FI. Washington, Pa. 

MlISs. ,Hughas Aircraft Co, Culver City, Cal. 
Weston Instruments, Inc., Newark, N.J. Hughes Aircraft Co., Ind'l. Prods. Oiv., 
Westronlcs. Inc., FI. Worth, Tex. Oceanside, Cal. 
Zeigler Controls. Inc .. Gardena. Cal. Hughes Aircraft Co., Ind'i. Prods. 

, Dlv.llrid'l. Auto, Ocaanside, Cal. 
Indicators, M~gnetic Field- Humphrey, Inc., San Diego. Calif. 

See Vol 1 ' " IKL, Inc., Newport Beach, CalK. 
, ' Kavlico ElctrnS., Chatsworth, Cal. 

Indicators, Material Thickness Keik. George Ltd., Don Mills. Ont., Canada 
. -:See Vol 1 ' Lear Siegler, Inc., Santa Monica, Calif. 

Indicators, Modulation-
SeeVQI1 .' 

Indicators, Moisture ' 
(Electronlc~ee Vol 1 

Indicators, Motor Load-
See Vol1 .' 

Indicators, NolF--Flgu~ge 
Meters, Noise-Figure-VoI1 . 

Indicators, Null-See Vol 1 

Indicators, Numeric Read~ut 
-5ee Readouts 

Indicators, OXYlen(Ozope-
See Vol 1 ' 

Indicators; Phase-5ee Vol 1 

Indicators, Positioning 
Astr:psystems, Lake Success, N.Y.p 409 
Computer lnalra., Hempstead, N.Y. 
Control, Teehnology . Co .. LI.C., N.Y. 

, ," P lB69 
General Elec. Co., Schenectady, N.Y.' 
Gao SPlice Sy&., Tampa, Fla. "P 350,608 
Icpn Corp., Cambridge, MasB ..... p 1333 
Ind'i. Control Co., Farmingdale, N.Y. 

p,lS73 
Ledex, Inc., Dayton, Ohio' 
Nordan Dlv., ~orwalk, Conn. 
Remex Elctms."Santa J\,na, Cal. 
Schaevltz Engrg., Pennsauken, N.J. 

, P 1346,1991 
Servo-Tek Prods.;Co., Hawthorne, N.J •. 

. P 1632 
United Detector Teeh., Santa Monica, 

Cal. 
VaalIar-Root, Hartford, Conn. 
Vemltron, TOI'I'IIRCe, Cal. 
,Ade Corp., Watertown. Mass. 
Allis, Louis Co., Milwaukee. Wisc. 
Ametekllnstrs .. & Controls. Feasterville, 

Pa. 
Anocut Engrg. Co., Elk,Grove,Viliage, III. 
A.R.P. Inds., Inc., Huntington, N.Y. 
Astronauties Corp.· 01 Amer., Milwaukee, ' 
'Wisc. .. 
Automatic Timing & Controls. Inc., King of, 

Prussia. Pa. ' 
Awon Mfg., Inc .• Cleveland. Ohio 
Barber-Colman Co., Industrlallnstrs. DiY., 

Rockford, III. , , 
Barnes .Engrg.,. Co .• Stamford, Conn. 
Bendix, S.' Montrose, Pa. 
Bionic Instrs., Inc., Bala Cynwyd, Pa. 

Lem Instrument Corp., Farmingdale, N.Y. 
McClintOCk Matrixes. Inc .• Woodbury, 
Conn.' ' 

Mechanical Technology, Inc., Latham, N:Y. 
Micro Switch, Freeport, III: ' 
Midland Standard Inc., Elgin; III. 
Minnetech Labs., Inc., Minneapolis, Minn. 
National Sonies, Farmingdale, N.Y. . 
Orbit Instr: Corp., Syosset, N.Y. ' 
Photobell Co .• Inc .• New york. N.Y. 
Photomatioo, Inc., Mountain View, Calil. 
'Scientific-AUanta, Inc .• Atlantil: Ga .. 
Sensor Corp., Greenwich, Com. ' 
Servo Dev. Corp., Hicksville, N.Y. 
Simmonds PreCision Prods., Inc., Bellows 
, Falls, VI. 
Singer-General Precision, Inc .. Uttle Fal,ls, 

N.J:. 
Teledyne Gurley. Troy, N.Y. 
Theta Instr. Corp., Fllirfield, N.J. 
Transducer Controls Corp., Covina, Cal,H. 
Transducer Systems, Inc., Willow Grove, ' 

Pa. 
Tyco Instr. Div., Waitharn, Mass. 
Un~ed Aircraft Corp., NorWalk, Conn. 
West Coast Resch. Corp., Los, Angeles. 

Calil. ' 
Western Indicator Co., So. EI Monte, Cal. 
Weston-Transicoil, Worcestar, Pa.' 
Westronics. Inc., Ft. Worth, Tex. 
Z&hntel, Inc., Berkeley, CalK. 

Indicators, Power Leve~ 
See Vol 1 ' 

Indicators, Pressure-See 
Gauges, Pressure-Vol 1 

Indicators, Proximity 
SchaevHz Engrg., Pannsauke ... , N.J. 

, , ' P 1346,1991 
SaUd state Elctrns., Sepulveda, Cal. 
Tapeawltch Corp. Amar., Farmingdale, 

N.Y. 
Ade Corp., WatertowA, Mass. 
Ametekllnstrs. &. Controls, FeasterVille, 

Pa. 
A.R.P. Inds., Inc., HuntingtQn, N.Y. 
Automatic Timing & Controls. Inc., King of 

Prussia. Pa: ' 
Avionics, Inc., SOuth Bend, Ind. 
Bionic Inslrs .• Inc.: Bala Pynwyd, Pa. 
Collins Radio Co., Dallas, Tex. 
Controlcraft Corp., West Chicago, III.' 
Cutler-Hammer, Milwaukee. Wisc. 
De-Tee-Tronlc Corp., Chicago, III. 
Dolan..Jenner Inds;, Inc., Melrose; Mass. 
DynamiC Data Corp., Columbus,Ohio 

PRODUCT INDEX & DIRECTORY (Vol. 2) 
Edison, T.A., Instr. Dlv., Ft. Lauderdale, 

Fla. 
Electro Prods. Labs., Power Supply, 

Chlcago,lIi. 
Electro Prods. Labs .• Transducer Div" 

Chgo., III. " 
Farmer EI~. Prods. Co., Inc., Natick, 

Mass. 
Fiber Photlcs, Inc., Santa Cruz, Cal. 
General Dynamics •. San Diego. Cal. 
Hughes Aircraft Co. Culver City. Cal. 
Hyde Park Elctrns., Inc., Dayton. Ohio 
Kavlico Elctrns., Chatsworth, Cal. 
Larson Aero Dev .• Concord, Calif. 
Lear Siegler. Inc., Santa Monica, Calif. 
Uon Precision Div., Newton, Mass. 
McClintock Matrixes, Inc., Woodbury. 

Conn. 
Mechanical Technology, ,Inc., Latham, N.Y. 
Micro Switch. Freeport, III. 
Microwave Instrs. Co., Corona del Mar, 

CallI. 
Pho\obell Co .• Inc., New York,N.Y. 
Photomatlon: Inc .• , Mountain View, Calif. 
Sensor Corp., Greenwich, Conn. 
Sunshine Sci. Instrs .• Inc .• Philadelphia, Pa. 
Transducer Systems. Inc., Willow Grove. 

Pa. . 
Zehntel, Inc., Berkeley, CaIH. 

Indicators, Pulse Rise Time­
See Vol 1 

Indicators, Radiation-Aiso 
See Counters, Geiger; 
Counters, Scintillation­
See Vol1 

Indicators, R-F-5ee Meters, 
Frequency-Vol 1 

Indicators, Rotary Shaft 
Posltlon-5ee Encoders, 
Shaft Position-Vol 1 

Indicators, Servo 
Astroaystams, Lake Success, N.Y.p 409 

. ,Automation Dev;; Culver City, Cal. 
, p 1310 

Bowmar tnstr. Corp., Ft. Wayne, Ind. ' 
Control Teehnology Co., LI.C., N.Y. 

'.. . P 1869 
Dynamic InSlr. Corp., Plainview, N.Y. 
Geo Space Sy&., Tampa, Fla. ........ p 60B 
HICO (Horizons Int'I.), Redwood City, 

Cal 
Ind'i. controt Co", Farmingdale, N.Y. 

. P 1873 
Kratos Instrument Dlv., Pasadena, Cal 
Norden Dlv., Norwalk, Conn; 
North AtlantlelndL, Plelnvlew, N.Y. 

p 531 
Penn Airborne Prods., Southampton, 

Pa. 
,Preelslon Mechanisms, Westbury, N.Y. 
Servo-Tek Prods. Co., Hawthorne, N.J. 

p 1632 
Analog Genera1.Corp., Oceanside, N.Y. 
Anocut Engrg. C:o., Elk Grove, Village; III. 
Automatic Timing & Controls, Inc .• King of 

Prussia, Pa. , 
Barber-Colman Co., Industrial Instrs: Div., 

Rockford, III. 
Barger Corp., Sunnyvale, Cal. 
Bendix. S. Montrose, Pa. 
Bendix Corp., Davenport, Iowa 
Betzelt GMBH. TrogerSir. 32, W. Germany, 

Lear Siegler, Inc .• Santa Monica .. Calil. 
'Lewis Engrg. Co., Naugatuck, Conn. 
Mast Dev. Co .• Davenport, Iowa 

'MPC Prods. Corp •• Chicago, III., 
Northern Precision Labs .• Inc., Fairfield, ' . 

N.J. 
NovatroniDS, Inc .• pompano Beach, Fla. 
Orbit Instr. Corp., Syosset, N.Y. 
Robertson Instr., Azusa, Cal. 
Servo Dev. Corp.; Hicksville. N.Y. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Uttle Falls. 

N.J. 
Sperry Marine Sys .• Charlottesville, Va. 
Sterling Instr" New Hyde Pk .• NY 
Teledyne Gurley, Troy, N.Y .. 
Ten Bosch, M .• Inc:. Pleasantville, N.Y. 
Theta Instr. Corp .• Fairfield, N.J. 
Transd~r Systems, Inc,. Willow Grove, 

Pa. 
United Aircraft Corp., Norwalk. Conn. 

. USM Corp., Wakefield, Mass. 
Weston-Transicoil, Worcester. Pa. 
Westronies. Inc., FI. WQrth, Tex. 

Indicators, Shaft Speed-See 
Tachometers, ElectroniC 

Indicators, Shorted Turn­
See Testers, Coil-Vol 1 

Indicators; Smoke & 
Combustion 
(Electronlc)-Also See Fire 
Detection & Fighting . 
Equipment...:..see Vol 1 

Indicators, Sound Level-See 
Meters, Audio Level-Vol 1 ' 

Indicators, Spec:ific Gravity 
Automation Products, Inc., Ho~ston. Tex. 
Brooks Instr. Div., Hatfield, Pa. ' 
Central, Scientific Co,. Chicago, III. 
Fischer & Porter Co., Warminster, P~" 
Kahl Scientific Instr. Corp., EI Cajon,' Calif. 
Kay-Ray, Inc., Palatine, III. ' 
Mackay, A.D., Inc .. New York, N.Y. 
f'ol.Y. Testing Labs., Inc., Westbury, N.V. 
Nuclear Resch. Corp .. SoUthampton. Pa. 
NUS Corp., Paramus. N.J. 
Statham Instrs., Inc., Oxnard, Cal. 
Taylor Instr. Process Control Div., 

Rochester, N.Y, " ' . 
Westronics, Inc.,Ft. Worth,Tex. 

Indicators, Strain (For Use' 
With Strain Ga~gesl:':-
See Vol 1 . 

Indicators, Surface , 
Roughnes~ee Vol1 

Indicators, Telemetering-See 
Analyzers, Telemetric Data"- ' 
Vol 1 

Indicators, Temperatur~ee 
Meters, Temperature-Vol 1 

Indicators, Time Delay 
M.easurement"...See Vol 1 

Indicators, Torque-See Vol 1 

Indicators, Transient Voltage 
-5eeVol1 Bristol DiY, Waterbury, Conn 

Carbonara, Victor E. Inc" Port 
Washington, N.Y. " . Indicators, Vacuum-Also See 

.' Gauges, Vacuum...:..see Vol 1 Clilion Div., Clifton I:Igts .• Pa. 
Collins Radio Co., Dallas, Tex. , 
Computer Conversions Corp., East 

Northport. N.Y. , 
Consolidated Ohmic Devices, Carle Pt., 

N.Y. . 
Controlotron Corp., Farmingdale. N.Y.' 
Edison, T.A .• Instr. Div., FI. Lauderdale, 

Fla. 
,Electro-Devices, Inc., Paterson. N.J. 
Gap InSir. Corp.,· Hauppauge. N:Y. 
Hartman Sys. Div. A-T-O, Inc." Huntingtpn 

Sta., N.Y. 
HenschaICOrp., Amesbury, Mass. 
,Hickok Indicating Sys. Inc., Gardena, Cal. 
Innovatek Enterprise. Millerton. N.Y. 
Instru-lec Corp ... M!. Vernon. N:V, 
Kollsman Instr. Corp., Syosset. N.Y. 

Indicators, Viscosity .' 
Hewlett-PaCkard, Palo Alto, Cal. 
Automation Products, Inc., Houston. Tex. 
Beckman Instrs .• (AISSD), Fullerton. Cal. 
Brookfield,Engrg. Labs .• Inc., Stoughton, 

Mass. ," " 
Davidson Elct",. Dev. Co., Erie. Pa. 
Ferranti Elec.,.lnc., Plainview, N.Y. 
Fischer & Porter Co .• Warminster, Pa. 
Instron Corp., Canton. Mass; 
Lab-Line Instrs., Inc .• Melrose' Park. III. 
Norcross Corp., Newton, Mass. 
Precision Sci. Co., Chicago, ,III. 
Rank Precision Inds., W. Nyack: N.Y. 
Taylor Instr. Process· Control Div .. 

Rochester. N.Y. 
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PRODUCT INDEX & DIRECTORY (Vol. 2) Isolators, Microwave (All Types) 
Indicators, VSWR-See 

Meters, Standing Wave Ratio 
-Vol 1 

Indicators, Weight-See 
Scales, Production Weight­
Vol 1 

Indicators, Wind Direction 
(Electronic)-See Vol 1 

Indicators, Wind Speed 
(Electronic)-See Vol 1 

Inductance Comparators­
See Bridges, Inductance­
Vol 1 

Inductance Standards-See 
Standards, Inductance-Vol 1 

Induction Heating Equipment 
-See Heaters & 
Accessories, Induction-Vol 1 

'Induction Potentiometers­
See Resolvers, Synchro 

Inductors-See Coils-Vol 3 

Infrared Equipment-See 
Comn. Systems; Detectors; 
Lamps; Spectrometers; etc. 
(As Modified By Infrared)­
Vol 1 

Inks For Thick Film 
Microcircuits 

Engelhard Minerals & Chern., Murray 
Hill, N.J. 

Acheson Colloids Co .• Port Huron, Mich. 
, Alloys Unlimited. Inc .• Encino. Calif. 
Alpha Metals. Inc .• Jersey City. N.J. 
Etchomatic. Inc .• Waltham. Mass. 
Fansteel Inc., N Chicago. III. 
Matthey Bishop Inc .. Malvern, Pa. 
Naz·Dar Int'l., Chicago, III. 
Sel·Rex Corp., Nutley, N.J. 
Varadyne Packaging & Mat'ls., Santa 

Monica, Cal. 

Inks, Marking-See Vol 3 

Insertion Loss Measurement 
Systems-See Vol 1 

Inserts-See Bushings-Vol 3 

Inspection Lighting & 
Equipment-See Fiber Optic 
Inspection Equipment; Lamps, 
Magnifying; Comparators, 
Optical; Ultraviolet Lighting 
Equipment-Vol 1 

Instrument Cases-See 
Cabinets; Cases, Instrument 
-Vol 3 

Instrument Parts, Precision­
See Bearings; Gears; 
Springs; etc. 

Instruments, Elect. Measuring 
-See Analyzers; Bridges; 
Comparators; Meters; etc.­
Vol1 

Instruments, Graphic 
Recording-See Recorders, 
Graphic-Vol 1 

Insulating Compounds, 
Acrylic-See Vol 3 

Insulating Compounds, 
Asphalt & Pitch-See Vol 3 

Insulating Compounds, Coil 
Dope-See Vol 3 

Insulating Compounds, 
Enamel-See Vol 3 

Insulating Compounds, 
Silicone-See Vol 3 

Insulating Compounds, 
Varnish-See Vol 3 . 

Insulation Parts, Paper­
See Vol 3 

Insulation Parts, Plastic­
See Vol 3 

Insulating Compounds, Wax- Insulation Parts, Quartz-
See Vol 3 See Vol 3 

Insulation Materials, Adhesive Insulation Parts, Sapphire-
-See Vol 3 See Vol·3 

• Insulation Materials, Asbestos In~~:::~~~sv~r~cone 
-See Vol 3 

Insulation Materials, Ceramic 
-See Vol 3 

Insulation Materials, Fabric­
See Vol 3 

Insulation Parts, Steatite­
See Insulation Parts, Ceramic 
-Vol 3 

Insulators-See Insulation 
Parts; Insulators-Vol 3 

Insulation Materials, Felt-See Insulators, Antenna & Spring 
Felt-Vol 3 Assemblies-See Vol 3 

Insulation Materials, Flber­
See Vol 3 

Insulation Materials, Film­
SeeVol3 . 

Insulation Materials, Foam­
See Vol 3 

Insulation· Materials, Glass 
Bonded Mica-See Vol 3 

Insulation Materials, 
Glass-Fiber Impregnated­
See Vol 3 

Insulation Materials, Mica 
(Natural & Synthetic)­
SeeVoi 3 

Insulation Materials, Mylar­
See Vol 3 

Insulation Materials, Nylon­
See Vol 3 

Insulation Materials, Paper­
See Vol 3 

Insulation Materials, Phenolic 
-See Vol 3 

Insulation Materials, Plastic 
(Misc.)-See Vol 3 

Insulation Materials, 
Polyethylene-See Vol 3 

Insulation Materials , 
Polystyrene-See Vol 3 

Insulation Materials, 
Powdered Metal Oxide­
SeeVcil3 

Insulation Materials, Rubber 
(All Types)-See Vol 3 

Insulation Materials, Steatite 
-See Insulation Parts, 
Ceramic-Vol ,3 

Insulation Materials, TFE­
See Vol 3 

Insulation Materials, Vlnyl­
See Vol 3 

Insulation Parts, Ceramic­
See Vol 3 

Insulation Parts, Glass­
See Vol 3 

Insulation Parts, Glass 
Bonded Mica-See Vol 3 

Insulation Parts, Glass Fiber 
-See Vol 3 

Insulators, Antenna Tower­
See Insulators, Antenna­
Vol 3 

Insulators, Bushing 
(Metalllzed)-See Bushings 

Insulators, Test & Battery 
Cllp-See Vol 3 

Integrated Circuit Packaging 
Systems 

Augat Inc., Attleboro, Mass ......... p 1536 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Blvar, Inc., Santa Ana, Cal. 
Datacom, Inc., Fl Walton Bch., Fla. 
Douglas ElectroniCs, Inc., San Leandro, 

Cal. 
Elco, Willow Grove, Pa. 
Elctrn. Engrg, Co. Cal., Santa Ana, Cal. 
Elctrn. Molding Corp., Woonsocket, R.I. 
ELFAB Crop., Dallas, Tex .............. P 2627 
Ind'i. Control Co., Farmingdale, N.Y. 
Multltech Mlcroelctms., Monterey Pk., 

Cal. I' 

Scanbe Mfg. Corp., EI Monte, Cal. 
p 2324 

Tempo/UTI Dlv., Chatsworth, Cal. p 384 
Vero Electronics, Inc., Hauppauge, N.Y. 

p 2329 
Alloys Unlimited, Inc., encino, Calif. 
AMBAC InOO., Garden City, N.Y. 
Ark·Les Switch Corp., watertown, Mass. 
Burndy Corp., Norwalk, Conn. 
Coors Porcelain Co., Golden, Colo. 
Corning Glass Works, Fluidic Products 

Dept., Coming, N.Y. 
Data Technology Corp .. Palo Alto, Cal. 
Device Seals, Inc., Sun Valley, Calif. 
Digitronics Corp., Albertson, N.Y. 
Elctrn. Modules Corp., Timonium, Md. 
Film Microelectl'llnics, Inc., Burlington, 

Mass 
Gridcraft, Ft. Wayne, Ind. 
GTE Sylvania Inc., Warren, Pa. 
Holmberg, Inc., Melville, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
IFE Div, E Providence, R.1. 
Interdyne Co., Los Angeles, Cal. 
Kidec, Inc., Medford, N.J. 
Lockheed Elctrns. Co., Watchung, N.J. 
Malec Mfg. Co., Chicago, III. 
Megadyne Inds .. Inc .. Rochester, N.Y. 
National Beryllia Corp., Haskell, N.J. 
Radiation Sys., Inc., McLean, Va. 
Robinson·Nugent, New Albany, Ind. 
Schjeldahl, G.T. Co., Northfield, Minn. 
Spec PlastiCS, No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 
Tekform Prods. Co., Anaheim, Cal. 
Texas Instruments, Dallas, Tex. 
Unitek Corp., Monrovia, Calif. 
Veritron West, Inc., Chatsworth, Calif. 

Integrated Circuits-See 
Insulating Compounds, Epoxy Insulation Parts, Insulath1g 

-See Vol 3 . Sleeves-See Tubing-Vol 3 
Circuits, Integrated 

Insu!atlng Coumpounds, 
Lacquer-See Vol 3 

eem/1971 (Vol. 2) 

Ins illation Parts, Mica (Natural 
& Synthetlc)-See Vol 3 

Integrators, 
Electro-Mechanical­
See Vol 1 

For addresses see YELLOW SECTION 

Integrators, Electronic­
See Vol 1 

Integrators, Mechanical­
See Vol 1 

Integrators, Optical-
See Vol 1 

IntenSifiers, Image 
Interelectronlcs Corp., Congers, N.Y. 
Abtronics, Inc., Livermore, Calif . 
Amperex Elctrn., Slatersville, R.I. 
Bendix, Ann Arbor, Mich. 
Calvert Elctrns., Inc., New York, N.Y. 
Electro·Optical Systems, Pasadena, Cal. 
EMR Div., Princeton, N.J. 
Goodyear Aerospace Corp., Akron, Ohio 
Heitz, Karl.'lnc .. New York, N.Y. " 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co., Storage Tubes Ind'l. 

Prods. Div., Oceanside, Calif. 
ITT Electron Tube, Easton, Pa. 
Lenox Instr. Co., Philadelphia. Pa. 
Nuclear·Chicago, Des Plaines, III. 
OptiCS Technology, Palo Alto, Calif. 
Rank Precision Inds., W. Nyack, N.Y. 
TRW Instrs., EI Segundo, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varo, Inc., Electron Devices Div., Garland, 

Te •. 
Westinghouse Elec., Elmira, N.Y. 

Intercommunication Systems 
(Industrial)-See Vol 1 

Interferometer Systems­
See Vol 1 

Interlocks-See Connectors, 
Interlock-Vol 3 

Intermodulation Analyzers­
See Analyzers, 
Intermoduiation-Vol 1 

Interrogator Equipment-See 
Receivers; Transmitters; etc. 
-Vol 1 

Intervalometers-See Timers 

Inverters, o-C To A-C, D-C To 
o-C-See Vol 1 

Ion Traps-See Vol 1 

Ionization Chambers-See 
Chambers, Ionization-Vol 1 

Irons, Soldering-See 
Soldering Irons-Vol 3 

Isolators, D-C Signal-
See Vol 1 

Isolators, Line-See Vol 1 

Isolators, Microwave' (All 
Types) 

Amphenol RF Div., Danburry, Conn. 
Bendix, Franklin, Ind. .................... p 1555 
E & M Labs., Westlake Village, Cal. 

, p 1557 
'General Elec. Co., Schenectady, N:Y. 
RCA Elctrns. Comps., Harrison, N.J. 
Addington Labs., Inc., Santa Clara, Calif. 
Electromagnetic Sci., Inc., Atlanta, Ga. 
Ferranti Ltd., Hollinwood, Lancs., England 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Lieco, Inc., Lindenhurst, N.Y. 
MicrolablFXR, Livingston, N.J. 
Micromega, Los Angeles, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua, N.H. 
Microwave Magnetics Inc., Danvers, Mass. 
Microwave Prods., Inc., Chatsworth, Cal. 
N·H Microwave, Inc., Red Bank, N.J. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. 
PRO Elctrns., Inc., WElstbury, N.Y. 
Premier Microwave. Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
Raytheon Co., Waltham, Mass. 
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Sedco Sys., Inc., F!lrmingdale, N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. ' 
Teledyne Microwave, Sunnyvale, Cal. 
Thomson-CSF Electron Tubas, N.Y., N.Y. 
Trak Microwave, Tampa, Fla. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Victor Microwave, Inc., Wakefield, Mass. 
Wavecom, Inc., Northridge, Cal. ' 
Westem Microwave Labs., LIlS Gatos, Cal. 

Isotopes, Radioactive-See , 
Sources, Radioactive-Vol 1 

Jack Adapters (All Types)- , 
SeeVolS " 

Jack Cover&-see Vol 3 

Jack Panel Assemblies & 
Accessorie&-See Panels, 
Jack-VolS 

Jack (All J'ypes)-Also See 
Connectors-See,Vol S 

Jewels, Instrument Bearing...:... 
See Bearings & Assemblies, . -
Jewel-Vol 3 

Jigs And Fixtures, Chassis & 
Circuit Board-:-See Vol 1 

Joint Compounds, 
Semiconductor-:-See . 
Coatings, Heat Conductive-

Vol 3 ' 

JOints, Ball & Socket-
SeeVolS ' 

JOints, Rotary, Microwave 
E & M Labs., Westlake Vlilage, Cal. 
Graphite Metallizing Corp., Yonkers, 

N.Y. 
Wavellne, Inc:.,W. Caldwell,N.J. p 1567 
AIL, Div. Cutler-Hammer. Inc .• Deer Park. 

N.Y. 
Ainslie Corp .• S. Braintree. Mass. 
Aireom, Inc., Union, N.H. 
Astrolab Inc., Linden, N J 
Cardwell Condenser; Lindenhurst, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset; N.Y .. 
In Gremar, InC., Woburn, Mass. 
Johnson Corp., Three Rivers, Mich. 
Kevlin Mfg. Co:, Woburn, Mass. 
Lieco, Inc., Lihdenhurst, N.Y. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, N.J . .' 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. ' 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Sage Labs. hic., Natick, Mass. 
Schutter Microwave, Lindenhurst, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. , 
Systron-Donner Microwave Div., Van 

Nuys, Cal. . 
TRG Prods., E.Boston, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 

Jumpers, Bonding-:-See Vol 3 

Jumpers, Circuit Board­
SeeVolS 

Jumpers, Wire,' Terminated­
See Cords, Patch:-VolS 

Junction Boxe&-See Boxes, 
Junction & Wall Piate--Vol 3 

Junctions, Hybrid; Microwave 
-:-See Hybrid Junctions, 

'Microwave--Vol1 ' 
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Keyboards, Alpha-Numeric- Lectroetch, E. Cleveland, Ohio 
See Vol 1 . Metalphoto Corp., Cleveland, Ohio 

Miller Dial, EI Monte, Canf. 
Keyboards, Declmal- NIP Co., Temple City, Calif. 

See Vol 1 Photo Chemical Prods. Cal., Santa 
Monica, Cal. 

Keyers & Coupler&-See Vol 1 Russelllnds., Inc., Lynbrook, N.Y. 
Seton Name Plate Corp., New Haven, 

Keys, Telegraph-See Vol 1 Conn. ' 
Star Enterprises-Div., Lowell, Mass. 

Kits, Antenna (For Engineers) Techni-Tool, Inc., Philadelphia, Pa. 
-:-See Vol 1 Techinques, Inc., Englewood, N.J. 

Kits, Breadboarding (For . 3M Co., SI. Paul, Minn. 

• Engineers) Kits, Potentiometer-:-
Alco Elctm., Prods., Lawrence, Mass. See Vol 3 . 

American Tech. Ceramics, Huntln~t~~ Kits, Power Supply-:-See Vol 1 

Sta., N.Y. Kits, Printed Circuit 
Augat Inc:., Attleboro, Mass"....... p 1536 Augat Inc., Attleboro, Mass ......... p 1536 
Barnes Corp., Lansdowne, Pa ..... p 2591 C 
Caddel-Burns Mfg. Co., Inc., Mineolil, Cent ron Engrg., Gardena, al..... p 1299 

N Clrcuit-Stik, Inc., Gardena, Cal. 
. Y. P 1298,1299 

Centron Engrg., Gardena, Cal: .... p 1299 E d 
Clrcori Corp., Goleta, Cal. Douglas lectronics, Inc., San Lean ro, 
Circult-Stlk, Inc., Gardena, Cal. Cal ..... , ............................................. p 1301 

, ' P 1298,1299 Micro-Circuits Co., New Buffalo, Mich. 
Douglas Electronics, Inc., San Leandro, Vector Elctrn. Co., Inc., Sylmar,' Cal. 

C I 1301 Vero Electronics, Inc., Hauppauge, N.Y. 
a ................................................... p BECO Solid State Systems, Salem, Va. 

Fenwal Elctms., Ino;, Framingham, 
Mass. Cambridge Thermionic, Cambridge, Mass 

Cordover, Carl .& Co., Mineola, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. Diltmore-Freimuth'Corp., Milwaukee, Wisc. 
Jonard Inds. Corp., Bronx, N.Y. Elco Electronic Instrument Co., Inc" 
LVC Ind's.,'lnc;, Corona, N.Y. 
(NES) Nationwide Elctrri. Sys., Itasca, Brooklyn, N.Y. 

iii. . Electro-Science Labs., Philadelphia, Pac 
PreCision Mechanisms, Westbury, N.Y.' Hughes Aircraft Co, Culver City, Cal. 
Scanbe Mfg. Corp., EI Monte; Cal. Hughes Aircraft Co, Fullerton, Cal. 
Sealectro Corp., Mamaroneck, N.Y. Kepro Cir. Sys" Inc., SI. Louis, Mo. 

Keystone Elctrns. Corp.,' New York, N.Y. 
Vector Elctrn. Co., Inc., Sylmar, Cal. Techinques, Inc., Englewood, N.J. 
Vero ElectroniCS, Inc., Hauppauge, N.Y. ~M Co., SI. Paul, Minn. 
Buck Engrg. Co., Farmingdale, N.J. 
Buckeye Stamping Co., COlumbus, Ohio Kits, Programming Board-
Cambridge Thermionic, Cambridge, Mass- See Vol 3 -
Circuit Structures Lab., Burbank~ Calif. 
Corning Glass Works, Fluidic Products Kits, Pump-:-See Vol 1 

Depl., 'Corning, N.Y. 
D-Cemeo, Inc., Burbank, Calif: Kits, Receiver-See Volt' 
011 An Controls, Inc., Boston, Mass. 
Dionies, Inc., Westbury, N.Y. Kits, Shleldlng-:-See Vol 3 

,Ealing Corp., Cambridge, Mass. ' K·t S • h A bl' 
Electraid, Inc., Cambridge, Mass. I S, WltC ssem Ing 
Elgin Eletrns., Waterford, Pa: Chicago SWitch, Chicago, III. 
Fairchild Semiconductor, Mountain View, Grayhill, Inc., laGrange, III. 

Cain. . International Electro Exchange Corp., 
General Elctrn. Labs., Boston, Mass. Minneapolis, Minn ............. , ......... p 1922 
Grideraft, Ft. Wayne, Ind. Jonard Inds. Corp., Bronx, N.Y. 
Heath Co., Benton Harbor, Mich., Seacor, Inc., Norwood, N.J. 
HMW Enterprises, Inc., Steelton, Pa. Standard Grigsby Co" Aurora, lII.p 1955 
Interdyne Co.; Los 'Angeles, Cal. Cole'lnstr., Costa Mesa, Cal. 
Keystone Elctrns.,Corp., New York, N.Y. Hughes Aircraft Co, Culver City, Cal. 
PIC Design Corp.: Ridgefield" Conn. Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Robinson-Nugent, New Albany, Ind. Micro Switch, Freeport, III. 
Servo Corp. America, Hicksville, N.Y. States Co., Hartford, Conn. 
Soltec Corp., No. Hollywood, Cal. Kits, Terminal-:-See Vol 3 
Spectrum Dynamics, Inc., FI. Lauderdale, 

Fla. Kits,Test Equipment-
Stark Elctrn. Instrs., Ltd., Ajax, Ont., See Vol 1 

Canada 
Sterling Instr., New Hyde Pk., NY Kits, Training Aid-:-See Vol 3 
Stop Components, Inc., Freeport, N.Y .. 
Varadyne Packaging & Mat'ls., Santa Kits, Transistor Mounting-

Monici, Cal. See Pads, Transistor 
Victory Engrg. Corp., Springfield, N.J. Mounting 
Waldom Elctrns., Inc., Chicago, III. 

, Workman Elctrn. ,Prods., Inc., Sarasota, Knives & Knife Sets-
Fla. See Vol 3 

Kits, Cable-End Seallng- Knobs 
See VolS Alco Elctrn. Prods., Lawrence, Mass. 

p 1440 
Kits, Computer-;:-See Vol 1 Electronic Hardware, Jamaica, N.Y. 

Kits, Marking (Dial,. 'GC Elctrns., Rockford, III. p 1456 
Instrument, Equipment, ' Ind'i. Devices, Edgewater, N.J. 
etc.) , Millen. James Mfg~ Malden, Mass. 

Datak Corp.,: Passaic, N.J ............. p 1445 P 1488,1489 
Ackerman Gould Co., Inc., Oceanside, NOBEX Dlv., Burllngame{ Cal. 

N.Y. p 1468,1469 
Avery Prods. Graphics Div.; Santa Ana; Raytheon Co., Quincy, Mass. 

Cali! Rogan Bros., Skokie, III ................. p 1491 
Brady, W.H. ,Co., Milwaukee, Wisc. Seacor, Inc., Norwood, N;J. 
Eastern Marking Mach. Corp., Island pk., Smith, Herman H., Inc., Bklyn., N.Y. 

N.Y. . VemalineProds.Co .• Wyckoff, N.J. 
Globe PlastiCS, Pomona, Cal.' p 1504 
Goldsman, Inc., Philadelphia, Pa. ,Abadak Inds., Inc., Farmingdale, N.Y. 
Heath Co., Benton HArbor, Mieh: Ackerman' Engravers, Inc., Long Island 
Kepro Cir. Sys., Inc., SI. LouIs, Mo. City, N.Y. 

For addresses see YELLOW SECTION 

Aerospace Knob Co., So. EI Monte, Calif. 
Alloys Unlimited, Inc., Encino, Calif. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Anchor Alloys, Inc., Brooklyn, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Boonton Molding Co., Inc., Boonton, N.J. 
Buckeye Stamping Co., Columbus, Ohio 
C'ambridge Thermionic, Cambridge; Mass 
Cole-Hersee Co., S. Boston, Mass. 
Davies, Harry Molding Co., Chicago, III. 
Delta Plastics Co., Bellmawr, N.J. 
Electro Assemblies, Inc., Chicago, III . 
Eljay Corp., Columbia, Md. 
Federal Screw Prods., Inc., Chicago, III. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Injection Plastic Corp., Skokie, III. 
Insulating Shapes, Inc., Bronx, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kurz-Kasch, Inc., Dayton, Ohio 
Litton Inds., Van Nuys, Calif. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Nutmeg Screw Mach. Prods., Waterbury, 

Conn. ' 
Pacific Transducer Corp., Los Angeles, 

Calif. 
Paul, F.H. & Stein Bros., New York, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
PIC Design Corp., Ridgefield" Conn. 
Plastiglide M!g. Corp., Santa Monica,. Cal. 
Radial Controls Div. Nicely Corp" 

Indianapolis, Ind. 
Romar Plastics, Inc., St. Charles, III. 
Rostone Corp., Lafayette, Ind. 
Russell Inds., Inc., Lynbrook, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop'Components, Inc., Freeport, N.Y. 
Tekna Prods. CO.', Rochester, N.Y. 
USM Corp., Wakefield, Mass. 
Viz Mfg. Co., Philadelphia, Pa. 
Waldom Elctrns., Inc., Chicago, III. 
Westmoreland Plastics Co., Latrobe, Pa. 
Wheelabrator Corp., Mishawaka, Ind. ' 
Whitso, Inc, Schiller Park, III. 

Klystrons, Solid State, 
Microwave 

Polarad Elctrn. Instrs., Lake Success, 
N.Y. ' 

RCA Elctrns. Comps., Harrison, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
Varian Assocs., Palo,Alto, Cal. 

Klystrons, Tube-:-See Tubes, 
Klystrqn 

Labels, Pressure-Sensitive-
See Vol 3 ' . 

Labels, Temperature 
Indicating . 

Avery Prods. Graphics Div" Santa Ana, 
Calif 

Brady, W.H. Co., Milwaukee, Wisc. 
Camwil, InC., Honolulu, Haw. 
Ever Ready Label Corp., Belleville, N.J. 
Metalphoto Corp., Cleveland, Ohio 
Omega Engrg., Inc., Stamford, Conn. 
Sillcocks-Miller Co., Maplewood, N.J. 
Star Enterprises-Div., Lowell, Mass. 
Tempil Div., So. Plainfield, N.J. 
VWR Scientific, San Francisco, Cal. 

Laboratories, Mobile & Field 
-:-See Vol 1 

Laboratories, Testing-:-See 
Services, Electrical 
Measurement; Services 
Environmental Testing-Vol 3 

Laboratory Furniture--See 
Benches, Consoles; Stools, 
Tables (Lab and Shop)­
Vol 3 

laCing, Cable-:-See Cords & 
Tapes, Lacing-Vol 3 

Lacquer-See Insulating 
Compounds, Lacquer-Vol 3 

Laminar Flow Work Stations 
-See Work Stations-Vol 1 
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Laminates, Metal Clad-
See Vol 3 

Laminates, Plastic 
Impregnated (Unclad)­
See Vol 3 

Laminations, Magnetic 
Recording Head-See Vol 3 

Laminations, Transformer & 
Inductor-See Vol 3 

Lamp Adapters 
Dlallght Corp.; Brooklyn. N.Y. 
Display Devices. Inc •• Encinitas. Cal. 

p 1450 
Elctrn. Molding Corp .• Woonsocket. R.I. 
LVC Ind·s .• Inc .• Corona. N.Y ..•..•• P 1441 
Showa Musen Kogyo Co •• Ltd •• 

Shlnagawa·Ku Tokyo 141. Japan 
Sloan Co •• Sun Valley. Cal. 
Eagle E1ec. Mfg. Co .• l. I. C .• N.Y. 
GTE Sylvania Inc .• Danvers, Mass. 
Int'l. Prods .• Atchison. Kans. 
Leviton Mfg. Co .• Inc .• Brooklyn. N.Y. 
Schoeffel Instr. Corp .• Westwood. N.J. 
Soderberg Mfg. Co .• Inc .• Alhambra. Cal. 
Workman Elctrn. Prods .• Inc .• Sarasota. 

Fla. 

Lamp Holders-See Sockets. 
Lamp & Lamp Assemblies 

Lamp Pullers-See Pullers. 
Lamp-Vol 3 

Lamps, Dial & Pilot, 
Incandescent 

North American Elec. Lamp Co .• SI. Louis. 
Mo. 

Nucleonic Prods .• Canoga Pk. Cal. 
Pacific Switch Controls. Inc .• Van Nuys. 

Calif. 
Permonite Mfg. Co .• Chicago. 111. 
Philmore Mfg. Co .• Richmond Hill. N.Y. 
Precision Lamp Engrs .• Novato. Cal. 
Ragen Precision Inds .• Inc .. N. Arlington. 

N.J. 
Shigoto Inds .• Ltd .• New York. N.Y. 
TEC. Inc .. Eden Prairie. Minn. 
Truco. Inc .• Simsbury. Conn. 
Vitality Bulbs Ltd .• Suffolk. England 
Westinghouse Elec .• Bloomfield. N. J. 
Workman Elctrn. Prods .• Inc .• Sarasota. 

Fla. 

Lamps, Electroluminescent­
See Panels. 
Electroluminescent 

Lamps, EXCiter, Photographic 
Christie Elec •• Los Angeles. Cal. 
illumination Inds., Inc •• Sunnyvale. Cal. 

Lamps. Inc •• Torrance. Cal. 
EG & G. Inc .• Salem. Mass. 

p 1644 

Electro Powerpacs Corp .• Cambridge. 
Mass. . 

General Elec .• Photo Lamp. Cleveland. 
Ohio 

Gordon Alan Entprs .• N. Hollywood. Cal. 
GTE Sylvania Inc .• Danvers. Mass. 
GTE Sylvania Inc .• Danvers. Mass. 
Shigoto Inds .• Ltd .• New York. N.Y. 
Torr Labs .• Los Angeles. Cal. 
Westinghouse Elec .• Bloomfield. N. J. 
Xenon Corp .• Medford. Mass. 

Alco Elctrn. Prods •• Lawrence. Mass. 
P 1439 Lamps, Flashtube 

Amp Inc .• Harrisburg. Pa. 
Chicago Miniature Lamp Works. 

Chicago. III ........................... : ......... p 1443 
Clrcon Corp •• Goleta. Cal. 
Dlallght Corp., Brooklyn. N.Y. 
Display Devices. Inc •• Encinitas. Cal. 

. p 1450 
Drake Mfg .• Harwood Hgts •• III. 
Electro-Mech. Comps.. S. EI Monte. Cal. 
General Elec •• Miniature Lamp Dept. 

MYI-I. Cleveland. Ohio ................ p 1463 
General illumination. Inc .• St. Paul. Minn 

p 1461 
Genlsco Technology Corp .• Eldema 

Dlv •• Compton. Cal ............... p 1454,1455 
GTE Sylvania Inc •• Hillsboro. N.H.p 1464 
Hudson Lamp Co •• Kearney. N.J. p 1472 
Ind·l. Devices. Edgewater. N.J ••• P 1475 
Ind'l Elctrn. Engrs .• Van Nuys. Cal. 

p 1478 
Inter-Market, Inc .• Glenview. III ... P 1473 
International Electro Exchange Corp •• 

Minneapolis. Minn ....................... p 1925 
Johnson E. F. Co •• Waseca. Minn. 
Lamps; Inc •• Torrance. Cal...p 1480.1481 
LeecraH Mfg. Co •• Inc •• Long Island 

City. N.Y. 
LVC Ind's •• Inc •• Corona. N.Y. 
Plnlltes. Fairfield. N.J..................... p 1490 
Showa Musen Kogyo Co .• Ltd •• 

Shlnagawa·Ku Tokyo 141. Japan 
Sloan Co •• Sun Valley. Cal. .......... p 1499 
Sorenson Lighted Controls. W. 

Hartford. Conn ............................. p 1493 
VemallneProds.Co •• Wyckoff. N.J. 
Wagner Elec. Corp •• Livingston. N.J. 

p 1500.1501 
Aerolite Electronics Corp .• Union City. N.J. 
American Pamcor. Inc .• Paoli. Pa 
Arisle-Craft Distinctive Miniatures. New 

York. N.Y. 
Circle "F" Industries. Trenton. N.J. 
Clare-Pen(jar Co .• PoSI Falls. Idaho 
Cole-Hersee Co .• S. Boston, Mass. 
Conectrix. Inc .• Wheaton. 111. 
Controls Co. of America. Folcroft. Pa. 
Devco Engrg .• W. Caldwell. N.J. 
Eagle Elec. Mfg. Co .• l. I. C .. N.Y. 
GTE Sylvania Inc .• Danvers. Mass. 
Info·Ute Corp .• FI. Lee. N.J. 
Int·1. Prods .• Atchison. Kans. 
Jay·EI Prods .• Gardena. Calif. 
Kirkland H. R. Co .• Morristown. N.J. 
Lear Siegler. Grand Rapids. Mich. 
Marco·Oak. Anaheim. Cal. 
Mura Corp .• Jericho. N.Y. 
National Acme. Cleveland. Ohio 

illumination Inds •• Inc •• Sunnyvale. Cal. 
p 1644 

Signalite. Neptune. N.J. 
Abtronics. Inc .• Livermore. Calif. 
Aerolux Light Co. Inc .• New York. N.Y. 
Anjerican Ultraviolet Co .• Chatham. N.J. 
Apollo Corp .• Shinagawa·Ku. Tokyo. 

Japan 
Edmund Scientific Co .• Barrington. N.J. 
EG & G. Inc .• Salem. Mass. 
EG&G. Inc .• Electro-Optics Div .• Salem. 

Mass. 
Eimac. San Carlos. Calif. 
Electro Powerpacs Corp .• Cambridge. 

Mass. 
Ferranti Elec .• Inc .• Plainview. N.Y. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
General Elec .• Photo Lamp. Cleveland. 

Ohio 
Gordon Alan Entprs .• N. Hollywood, Cal. 
GTE Sylvania Inc .• Danvers. Mass. 
GTE Sylvania Inc .• Danvers. Mass. 
ILC. Inc .• Sunnyvale. Calif. 
Kemlite Labs .• Inc .• Chicago. III. 
Korad Mat'ls. Sys. Div .• Santa Monica. 

Cal. 
Mura Corp .• Jericho. N.Y. 
Pek. Inc .• Sunnyvale. Calif. 
Siemens Corp .• Comps. Div .• Iselin. N.J. 
Torr Labs .• Los Angeles. Cal. 
U.S. Scientific Instrs .• Watertown. Mass. 
Voltarc Tubes. Fairfield. Conn. 
West Coast Resch. Corp .• Los Angeles. 

Calif. 
Xenon Corp.; Medford. Mass. 

Lamps, Glow-See Lamps. 
Neon 

Lamps, Infrared 
Chicago Miniature Lamp Works. 

Chlcago.III •. 
Christie Elec .• Los Angeles. Cal. 
Illumination Inds •• Inc .• Sunnyvale. Cal. 

p 1644 
Advanced Kinetics. Costa Mesa. Calif. 
Aerolux Light Co. Inc .• New York. N.Y. 
Caig Labs .• Inc .• Westbury. N.Y. 
Eagle Elec. Mfg. Co .• l. I. C .• N.Y. 
Eimac. San Carlos. Calif. 
Electro Optics Assocs .• Palo Alto. Calif. 
Fostoria~Fannon, Inc .• Fostoria. Ohio 
GTE Sylvania Inc .• Danvers, Mass. 
ILC. Inc .• Sunnyvale. Calif. 
Merco Prods. Co .• Inc .• Eugene. Ore. 
Monsanto·Elctm. Spec. Prods., Cupertino. 

Cal. 

North American Elec. Lamp Co .• SI. Louis. 
Mo. 

Oriel Optics Corp .• Stamford. Conn. 
Pek. Inc .• Sunnyvale. Calif. 
Quartz Radiation Corp .• Fairfield. N.J. 
Syncor Prods. Co .• ·Inc .• Malden. Mass. 
TRW Instrs .• EI Segundo. Cal. 
Westinghouse Elec .• Bloomfield. N. J. 

Lamps, Luminescent 
Dlallght Corp .• Brooklyn. N.Y. 
Lamps. Inc •• Torrance. Cal ... p 1460.1481 
Acme Lite Products Co .• Congers. N.Y. 
Atlantic Ultraviolet Corp., Long Island City, 

N.Y. 
Black Light Eastern, Westbury, N.Y. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Dri·Clave Corp., Westbury, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
MacDonald & Co., Glendale, Calif. 
Mura Corp., Jericho. N.Y. 
Shannon Luminous Mat'ls., Hollywood. 

Cal. 

Lamps, Magnifying-See Vol 1 

Lamps; Mercury Vapor 
Christie Elec., L9S Angeles, Cal... p 675 
illumination Inds., Inc •• Sunnyvale. Cal. 

p 1644 
Advanced Kinetics, Costa Mesa, Calif. 
Aerolux Light Co. Inc., New York, N.Y. 
American Ultraviolet Co .. Chatham, N.J. 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Light Eastern, Westbury, N.Y. 
Dixson. Inc., Grand Junction, Colo. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
Epic, Inc., New York, N.Y. 
Gaertner Scientific Corp., Chicago, 111. 
Gates. Geo. W. & Co., Franklin Sq., N.Y. 
GTE Sylvania Inc .. Danvers, Mass. 
Hanovia Lamp Div .• Newark, N.J. 
Kemlite Labs., Inc., Chicago, III. 
Oriel OptiCS Corp., Stamford, Conn. 
Pek. Inc., Sunnyvale. Calif. 
Quartz Radiatioh Corp .• Fairfield, N.J. 
Schoeffel Instr. Corp., WestwOOd, N.J. 
Shannon Luminous Mat'ls., Hollywood, 

Cal.' . 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin. N.J. 
Soltec Corp., No. Hollywood, Cal. 
Syncor Prods. Co., Inc., Malden', Mass. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
Voltarc Tubes, Fairfield, Conn. 
Westinghouse Elec., Bloomfield, N. J. 
Zeiss, Carl, Inc., New York. N.Y. 

Lamps, Miniature & 
Subminiature 

Alco Elctrn. Prods., Lawrence. Mass. 
p 1439 

Chicago Miniature Lamp Works, 
Chicago. III ..................................... p 1443 

Circon Corp •• Goleta, Cal. 
Diallght Corp., Brooklyn, N.Y. 
Drake Mfg •• Harwood Hgts.. III ... P 1449 
General Elec., Miniature Lamp Dept. 

MYI-I, Cleveland, Ohio ................ p 1463 
General Illumination. Inc., St •. Paul, Mlnn 

. p 1461 
Genlsco Technology Corp •• Eldema 

Div •• Compton, Cal ............. p 1452·1455 
GTE Sylvania Inc., Hillsboro, N.H.p 1464 
Hudson Lamp Co.; Kearney. N.J. p 1472 
Ind'i. Devices, Edgewater. N.J. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 

p 1478 
Inter-Market, Inc •• Glenview, III ... P 1473 
International Electro Exchange Corp., 

Minneapolis, Minn ....................... p 1925 
Johnson E. F. Co., Waseca, Minn. 
Lamps. Inc., Torrance, Cal ... p 1480,1481 
LeecraH Mfg. Co., Inc •• Long Island 

City. N.Y ......................................... P 1462 
LVC Ind's •• lnc •• Corona, N.Y. 
Plnlltes, Fairfield, N.J ..................... p 1490 
Sloan Co •• Sun Valley. Cal ........... p 1498 
Vemaline Prods. Co •• Wyckoff. N.J. 
Wagner Elec. Corp., Livingston, N.J. 

p 1500.1501 
Allyn, W., Inc., Skaneateles Falls, N.Y. 
American Pamcor, Inc., PaOli, Pa 
Arcolectric Switch Co.,' N. Hollywood, 

Calif. . 
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Lamps, Projection 
Ariste-Craft Distinctive Miniatures. New 

York, N.Y. 
Controls Co. of America, Folcroft, Pa. 
Eder Instrument Co., Inc., Chicago, III. 
Edmund Scientific Co., Barrington, N.J. 
EdnaLite Corp., Peekskill, N.Y. 
Ferranti Elec., Inc., Plainview"N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Int'l. Prods., Atchison. Kans. 
Janel, Inc., Stirling, N.J. 
Lumitron Co., Summit, N.J. 
Monsanto·Elctrn. Spec. Prods., Cupertino, 

Cal. ' 
Mura Corp., Jericho, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Precision Lamp Engrs., Novato, Cal. 
Ragen Precision Inds., Inc., N. Arlington. 

N.J. 
Ray-O·Vac Co., Madison, Wisc. 
Rystl Elctrns. Corp .• N. Miami Beach. Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
Swing·O·Lite, Inc., Hackensack, N.J. 
Techni-Tool, Inc., Philadelphia, Pa. 
Titan Tool Supply Co .• Inc., Buffalo, N.Y. 
Vitality Bulbs Ltd .. Suffolk. England 
Western Indicator Co., So. EI Monte, Cal. 
Westinghouse Elec., Bloomfield, N. J. 

Lamps, Neon 
Alco Elctrn. Prods .• Lawrence, Mass. 

p 1439 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Clrcon Corp., Goleta, Cal. 
Dlallght Corp •• Brooklyn. N.Y. 
Drake Mfg •• Harwood Hgts., 111 ... P 1449 
Electro-Mech. Comps., S. EI Monte. Cal. 
General Elec., Mlnlature'Lamp Dept. 

MYI-I, Cleveland, Ohio ................ p 1463 
General illumination, Inc., St. Paul. Minn 

p 1457,1458 
Genisco Technology Corp •• Eldema 

Div .• Compton. Cal ............... p 1454,1455 
Ind'i. Devices. Edgewater. N.J ... P 1474 
Inter-Market. Inc., Glenview, III ... P 1473 
Johnson E. F. Co., Waseca, Minn. 
Lamps, hic •• Torrance. cal ... p 1480,1481 
LeecraH Mfg. Co., Inc., Long Island 

City, N.Y. 
LVC Ind's •• Inc •• Corona, N.Y. 
Signallte, Neptune, N.J ................. P 1492 
Sloan Co., Sun Valley, Cal ........... p 1468 
VemalineProds.Co •• Wyckoff, N.J. 
Aerolux Light Co. Inc., New York, N.Y. 
Apollo Corp., Shinagawa·Ku, Tokyo, 

Japan 
Arcolectric Switch Co., N. Hollywood, 

Calif. 
Black Light Corp. Amer .• San Gabriel, Cal. 
Compu-Lite Corp., Irvine. Cal 
Ealing Corp., Cambridge, Mass. 
Int'l. Prods., Atchison, Kans. 
Kemlite Labs., Inc., Chicago, 111. 
MacDonald & Co., Glendale, Calif. 
Marco-Oak, Anaheim, Cal. 
Master Specialties, Costa Mesa, Cal. 
Mura Corp., Jericho, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
TEC, Inc., Eden Prairie, Minn. 
Vitality Bulbs Ltd., Suffolk, England 
Voltarc Tubes, Fairfield, Conn. 

Lamps, Projection 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Christie Elec., Los Angeles. Cal ... p 675 
Drake Mfg •• Harwood Hgts •• III. 
illumination Inds., Inc., Sunnyvale; Cal. 

p 1644 
Edmund Scientific Co., Barrington, N.J. 
Eimac, San Carlos, Calif. 
General Elec., Photo Lamp, Cleveland, 

Ohio 
Gordon Alan Entprs., N. Hollywood, Cal. 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania Inc., Danvers, Mass. 
Hanovia Lamp Div., Newark, N.J. 
ITT Electron Tube, Easton. Pa. 
Pek. Inc., Sunnyvale, Calif. 
Quartz Radiation Corp., Fairfield, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Strong Elec. Corp., Toledo, Ohio 
Westinghouse Elec., Bloomfield, N. J. 
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Lamps, Solid State 
Lamps, Solid State 
Alco Elctm. Prods., Lawrence, Mass. 
General Elec., Miniature Lamp Dep!. 

MYI·I, Cleveland, Ohio ................ p 1463 
General illumination, Inc., St. Paul, Mlnn 

p 1460 
Genlsco Technology Corp.,Eldema 

Dlv., Compton, Cal. .............. p 1452,1453 
LVC Ind's., Inc., Corona, N.Y. 
Sloan Co., Sun Valley, Cal. 
Electro·Optical Systems, Pasadena, Cal. 
Ferranti Ltd., Hollinwood, Lanes., England 
GTE Sylvania Inc., Danvers, Mass. 
Monsanto-Elctrn. Spec. Prods., Cupertino. 

Cal. 
TEC, Inc., Eden Prairie, Minn. 

Lamps, Stroboscopic 
Amglo Inds., Inc., Rosemont, III. p 1641 

Lamps, Tungsfen Halogen 
Chicago Miniature Lamp Works, 

Chicago, III. 
Edmund Scientific Co., Barrington, N.J. 
Gordon Alan Entprs., N. HolIYlVood, Cal. 
GTE Sylvania Inc., Danvers, Mass. 
GTE Sylvania Inc., Danvers, Mass. 
McPherson Instr., Acton, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 

Lamps, Xexon 
Atlas Electric Devices, Chicago, III. 
Ealing Corp., Cambridge, Mass. 
Ferranti Ltd., Hollinwood, Lanes., England 
Gaertner Scientific Corp., Chicago, III. 
GTE Sylvania Inc., Danvers, Mass. 
ILC, Inc., Sunnyvale, Calif. 
Mura Corp., Jericho, N.Y. 
Schoeffel Instr. Corp., Westwood, N.J. 
Siemens Corp., Camps. Div,., Iselin, N.J. 
U.S. Scientific Instrs., Watertown, Mass. 
Varian Assocs., Palo Alto, Cal. 
Voltarc Tubes, Fairfield, Conn. 
Xenon Corp., Medford, Mass. 

Laser Energy Monitors-See 
Monitors, Laser Energy­
Vol 1 

Laser Q Switches . 
Andersen Labs. Inc., Bloomfield, Conn. 
Venus SCientifiC, Farmingdale, N.Y. 
Advanced Kinetics, Costa Mesa, Calif. 
Datalight Inc., Bloomfield, Conn. 
Dell OptiCS Co., Inc., N. Bergen, N.J. 
Electro Powerpacs Corp., Cambridge, 

Mass. 
General Scanning, Watertown, Mass. 
Gould Labs., Cleveland, Ohio 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hadron Inc .. Westbury, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Malibu, Cal. 
Isomet Corp., Oakland, N.J. 
Korad Mat'ls. Sys. Div .. Santa Monica, 

Cal. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 
Lasermetrics, Inc., Rochelle Park, N.J. 
Photon Sources, Inc., Ann Arbor, Mich. 
Quantronix Corp., Smithtown, N.Y. 
Raytheon Co., Waltham, Mass. 

Lasers, Gas-See Vol 1 

Lasers, Solid-State-See Vol 1 

Lead Assemblies & 
Receptacles, High 
Voltage-Also See 
Connectors; Cable 
Assemblies-See Vol 3 

Leads, Test-See Test Leads 
-Vol 1 

Lens Caps, Indicator Light­
See Caps, Lens, Indicator 
Light 

Lenses, Inspection-See 
Magnifying Glasses, 
Inspection-Vol 1 
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Lenses, Optical & Camera 
Amersll, Inc., Hillside, N.J. 
Circon Corp.,. Goleta, Cal. 
Cosmlcar Optical Co., LId., Nerlma-Ku, 

Tokyo, Japan ................... __ .......... p 1643 
Cunningham, Honeoye Falls, N.Y. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Aerospace Controls Corp .• Gardena, Cal. 
AGFA·Gevaert, Inc., Teterboro, N.J. 
ATV ReSearch, Dakota City, Neb. 
Bache, Semon & Co., New York, N.Y. 
Barnes Engrg: Co., Stamford, Conn. 
Bausch & Lomb, Rochester, N.Y. 
Bendix, Ann Arbor, Mich. 
Buhl Optical Co .• Pittsburgh, Pa. 
Burke & James, Inc., Chicago, III. 
CAl Div. Bourns Inc.;Barrington, III. 
Cohu Elctrns., Inc., San Diego, Calif. 
Concord Elctrns., Los Angeles, Cal. 
Dell Opties Co .• Inc .• N. Bergen, N.J. 
Denson Elctms. Corp., Rockville. Conn. 
Ealing. Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
EdnaLite Corp .• Peekskill. N.Y. 
Electro-Optical Div., Northampton. Mass. 
Electro-Optical Systems, Pasadena, Cal. 
Ercona Corp., Bellmore, N.Y. 
Esco Products, Oak Ridge. NJ 
Exotic Materials, Inc., Costa Mesa, Cal. 
Fairchild Space & Defense Sys .• Syosset. 

N.Y. 
FJW Inds., Inc .. MI. Prospect, III. 
Gaertner Scientific Corp., Chicago, III. 
GBC Closed Circuit TV Corp., New York, 

NY. 
General Electrodynamics Corp., Garland, 

Tex .. 
General Hardware Mfg. Co., New York, 

N.Y. . 
Glidelite Inds .• Inc., Hackensack. N.J. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Heitz, Karl, Inc., New York, N.Y. 
Heliotek, Sylmar, Calif. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Isomet Corp., Oakland, N.J. 
Itek Corp., Lexington, Mass. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
Kollsman Instr. Corp., Syosset. N.Y. 
Lancaster Glass Corp., Lancaster, Ohio 
Lenox Instr. Co .. Philadelphia, Pa. 
Liberty Mirror Div., Brackenridge, Pa. 
Maurer, J.A., Inc., Woodside, N.Y. 
Multi Media Engrg .• Inc .• Rockville. Md. 
Olympus Corp. America, New Hyde Park, 

N.Y. 
Optical lrids., Santa Ana. Cal. 
Opto·Metric Tools, Rockleigh, N.J. 
Oriel Opties Corp., Stamford, Conn. 
Perkin·Elmer Corp., Norwalk, Conn. 
Photo-Sanies, Inc., Burbank, Calif. 
Photo Tech. Prods., Garden City, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Red Lake Labs. In.c., Santa Clara, Calif. 
Republic Lens Co., Inc., Bronx,·N.Y. 
S & S Optical Co., Inc., FI. Wayne, Ind. 
Schoeffel Instr: Corp .• Westwood, N.J. 
Servo Corp. America, Hicksville, N.Y. 
Shibaden Corp. Amer., Woodside .. N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectra-Physies, Inc., Mountain View. 

Calif. 
Syncor Prods. Co .• Inc .• 'Malden, Mass. 
Texas Instruments, Inc., Dallas .. Tex. 
Traid Corp., Glendale. Cal. 
Zeiss, Carl, Inc., New York, N.Y. 
Zenith Optical Lab., Dobbs Ferry, N.Y. 
Zoomar, Inc., Glen Cove, N.Y. 

Lenses, R-F-See Vol 1 

Lenses, Readout & Display 
Dlalight Corp., Brooklyn, N.Y. 
Drake Mfg., Harwood Hgts., III. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Sorenson Lighted Controls, W. 

Hartford, Conn ............................. p 1493 
Edmund Scientific Co.: Barrington, N.J. 
Esco Products, Oak Ridge, NJ 
General Electrodynamics Corp., Garland, 

Tex. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Info-Lite Corp., FI.Lee, N.J. 
Infrared Inds., Inc., Santa Barbara, Cal. 
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Lenox Instr. Co., Philadelphia, Pa. 
Olympus Corp. Amerjca, New Hyde Park, 

N.Y. 
Optical Inds., Santa Ana, Cal. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Plastiglide Mfg. Corp., Santa Monica, Cal. 
SymbOlic Displays, Inc., Orange. Calif. 
Tekform Prods. Co., Anaheim, Cal. 

Light Sources, Isotope 
Excited-See Sources, Light 
-Vol 1 

Aeronautical Elec. Co .. Inc., Chicago. III. 
Arcolectric Switch Co., N. Hollywood, 

Calif. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Clare-Pendar Co., Post Falls, Idaho 
Compu-Lite Corp., Irvine, Cal 
Controls Co. of America, Folcroft, Pa. 
Culver Stearns Mfg. Co., Worcester, 

Mass. 
Cutler-Hammer, Milwaukee, Wisc. 
Data Display Products, Los Angeles, Cal. 
Design Prods. Corp., Troy, Mich. 
Devco Engrg., W. Caldwell, N.J. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 

Lighting Equipment, 
Emergency-See Vol 1 

. E.C.P. Corp., Cleveland, Ohio 

Lighting Equipment, Studio-
See Vol 1 . 

. Lighting EqUipment, Tower­
See Vol 1 

Lightning Arre$ters-See 
Arresters, Lightning 

Lights, Arc 
Christie Elec., Los Angeles, Cal ... p 675 
Aerospace Controls Corp., Gardena, Cal. 
Atlas Electric Devices, Chicago, III. 
Canrad Precision Inds .• Inc., Pelham, N.Y. 
Central Scientific Co., Chicago, III. 
Edmund Scientific Co., Barrington. N.J. 

. Eimac, San Carlos, Calif. 
Electro Powerpacs Corp., Cambridge, 

Mass. 
Gates, Geo. W. & Co., Franklin Sq., N.Y. 
Gordon Alan Entprs., N. Hollywood. Cal. 
GTE Sylvania Inc., Danvers, Mass. 
Hanovia Lamp Div., Newark, N.J. 
Kemlite Labs., Inc., Chicago, III. 
Pek, Inc., Sunnyvale, Cam. 
Quartz Radiation Corp:, Fairfield, N.J. 
Rowe L. L. Co., Boston, Mass. 
Schoeffel Instr. Corp., WestWood, N.J. 
Strong Elec. Corp .. Toledo, Ohio 

Lights, Dial, Panel, Pilot, & 
Accessories 

ADC Prods., Minneapolis, Minn. 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1439 
Allen-Bradley Co., Milwaukee, Wise. 
Amp Inc., Harri,burg, Pa. 
Chicago Miniature Lamp Works, 

Chicago, III ..................................... p 1443 
Chicago SWitch, Chicago, II ......... p 1902 
Clrcon Corp., Goleta, Cal ............. p 2937 
Dlallght Corp., Brooklyn, N.Y ....... · p 1446 
Display Devices, Inc., Encinitas, Cal. 

p 1450 
Drake Mfg., Harwood Hgts., III. 

p 1448,1449 
Electro-Mech. Comps., S. 'EI Monte, Cal. 
Electro Switch Corp., .Weymouth, Mass. 
General Elec. Co., Schene.ctady, N.Y. 

p 1462 
General Elec., Miniature Lamp Dept. 

MYI-I, Cleveland, Ohio ................ p 1463 
General illumination, Inc., St. Paul, Mlnn 

p 1457-1459 
Genlsco Technology Corp.,. Eldema 

Dlv., Compton, Cal ............... p 1454,1455 
GTE' Sylvania Inc.,. Hillsboro, N.H.p 1464 
Ind'i. Devices, Edgewater, N.J. 

p 1474,1475 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Inter-Market, Inc., Glenview, III ... P 1473 
International Electro Exchange Corp., 

Minneapolis, Minn. 
Johnson E. F. Co., Waseca, Minn. 
Lamps, Inc., Torrance, Cal. 
Leecralt Mfg. Co., Inc., Long Island 

City, N.Y ......................................... P 1482 
LVC tnd's., Inc., Corona, N.Y ....... p 1441 
Signalite, Neptune, N.J. 
Sloan Co., Sun Valley, Cal. p 1494-1499 
Sorenson Lighted Controls, W. 

Hartford, Conn ............................. p 1493 
Tokyo Elec. Co., Ltd., Chlyoda-ku, 

Tokyo, Japan 
Union Carbide, Consumer Prods., New 

York, N.Y. 
Vemallne Prods. Co., Wyckoff, N.J. 

P 1505 
Wagner Elec. Corp., LiVingston, N.J. 
Adronics, Inc .• Cedar Grove, N.J. ~ 
Aerolite Electronics Corp., Union City, N.J. 

Electro Devices, Inc .• SI. Louis, Mo. 
Federal Screw' Prods., Inc., Chicago. III. 
Furnas Elec. Co., Batavia, III. 
~neral Elec., Providence, R.I.. 
Glar-Ban Corp., Buffalo, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Info-Lite Corp., FI. Lee, N.J. 
Int'l. Prods., Atchison, Kans. 
Korry Mfg. Co., Seattle, Wash. 
Marco·Oak, Anaheim, Cal. 
Master Specialties, Costa Mesa, Cal. 
Molex Prods. Co., Downers Grove, ill. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Mura Corp., Jericho, N.Y. 
National Acme, Cleveland, Ohio 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Penn,Keystone Corp., Ansonia. Conn. 
Philmor.e Mfg. Co., Richmond Hill, N.Y. 
Photo Chemical Prods. Cal., Santa 

Monica, Cal. 
Shigoto Inds., Ltd., New York. N.Y. 
So!jerberg Mfg. Co., Inc., Alhambra. Cal. 
Square D Co., Park Ridge, III. 
TEC, Inc., Eden Prairie, Minn. 
Terada Corp., SI. Paul, Minn. 
T.J. Elctrns., FI. Worth, Tex. 
Vitality Bulbs Ltd., Suffolk, England 
Waber Elctrns., Inc., Philadelphia. Pa. 
Westmoreland Plastics Co., Latrobe, Pa. 

Lights, Edge Lighting, Panel 
Chicago Miniature Lamp Works; 

Chicago, III ...................................... p 1443 
Diallght Corp., Brooklyn, N.Y ....... p 1446 
General illumination, Inc., St. Paul, Minn 

p 1457-1459 
GTE Sylvania Inc., HillsbOrO, N.H. p 1464 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Inter-Market, Inc., Glenview, III ... P 1473 
Lamps, Inc., Torrance, Cal. 
Leecralt Mfg. Co~ Inc., Long Island 

City, N.Y ......................................... P 1482 
LVC Ind's., Inc., Corona, N.Y ....... p 1441 
Signalite, Neptune, N.J. 
Sloan Co., Sun Valley, Cal ... p 1494,1495 
Vemallne Prods. Co., Wyckoff, N.J. 

P 1505 
Ackerman Engravers, Inc., Long Island 

City. N.Y. 
Aerolite Electronics Corp., Union City, N.J. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Controls Co. of America, Folcroft, Pa. 
Devco Engrg., W. Caldwell, N.J. 
Eljay Corp., Columbia, Md. 
Glar·Ban Corp .• Buffalo, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Marco·Oak, Anaheim, Cal. 
Mura Corp., Jericho, N.Y. 
NIP Co .• Temple City, Calif. 
Symbolic Displays, Inc., Orange, Calif. 
T.J. Elctrns., Ft. Worth, Tex. 
Vitality Bulbs Ltd., Suffolk, England 

Lights, Indlcator-See Lights, 
Dial, Panel, etc-Also See 
Readouts & Readout Devices 

Lights, Infrared 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Christie Efee., Los Angeles, Cal. 
ACR Elctrns. Div., Carle Place, N,Y. 
Aerospace Controls Corp., Gardena, Cal. 
Autotron. Inc., Danville, III. 
Eagle Elec. Mfg. Co., L. I .. C .• N.Y. 
Eimac, San Carlos, Calif. 
Electro-Optical Systems', Pasadena, Cal. 
GTE Sylvania Inc., Danvers, Mass. 
Hamilton Inds., Winte~ Haven, Fla. 

For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Hanovia Lamp Div., Newark, N.J. 
Luminator Div., Plano, Tex. 
Miskella Infra-Red Co., Cleveland, Ohio 
Monsanto-Eletrn. Spec. Prods., Cupertino, 

Cal. 
Oriel Optics Corp., Stamford, Conn. 
Pek, Inc., Sunnyvale, Calif. 
Schoeffel Instr. Corp., Westwood, N.J. 
Sensor Corp., Greenwich, Conn. 
Spectra-Physics, Inc., Mountain View, 
.Callf. 

Lights, Inspection-See 
Lamps, Magnifying-Vol 1 

Lights, Neon, Test-See 
Lights, Press-To-Test 

Lights, Oil-Tight 
Allen-Bradley Co" Milwaukee, Wise. 
Chicago Miniature Lamp Works, 

Chicago, III. 
Dialight Corp., Brooklyn, N.y ••.•••• P 1446 
Drake Mfg., Harwood Hgts., III. .. P 1448 
General Elec. Co., Schenectady, N.Y. 
Johnson E. F. Co., Waseca, Minn. 
Sloan Co., Sun. Valley, Cal .. 
Vemallne Prods. Co., Wyckoff, N.J. 
Controls Co. of America; Folcroft. Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
Data Display Products, Los .Angeles, Cal. 
DeSign Prods. Corp., Troy, Mich. 
E.C.P. Corp., Cleveland, Ohio 
Furnas Elec. Co., Batavia, III. 
MEKontrol Inc., Northboro, Mass. 
National Acme, Cleveland, Ohio 
Nucleonic Prods., Canoga Pk, Cal. 
Pyle-National Co., Chgo., III. 
Square D Co., Park Ridge, III. 

Lig~ts, Placard-See Lights, 
Dial, Panel, Pilot & 
Accessories 

Lights, Press-To-Test 
Allen·Bradtey Co., Milwaukee, Wisc. 
Carling Etectrlc, W. Hartford, Conn. 
Chicago Miniature Lamp Works, 

Chicago, III. 
Dialight Corp., Brooklyn, N. Y....... P 1447 
Drake Mfg., Harwood Hgts., ilL. p .1449 
Electro Switch Corp., Weymouth, Mass. 
General Elec. Co., Schenectady, N.Y. 
General illumination, Inc., St. Paul, Minn 
Grayhill, Inc., LaGrange, III. 
Ind'i. Devices, Edgewater, N.J. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
LVC.lnd's.,.lnc., Corona, N.Y. 
Sorenson Lighted Controls, W. 

Hartford, Conn ............................. p 1493 
Vemaline Prods. Co., Wyckoff, N_J. 
Clare-Pendar Co., Post Falls, Idaho 
Controls Co. of America, Folcroft, Pa. 

. Cutler-Hammer, Milwaukee, Wisc. 
Design Prods. Corp., Troy, Mich. 
E.C.P. Corp., Cleveland, Ohio 
Furnas Elec. Co., Batavia, III. 
Korry Mfg. Co., Seattle, Wash. 
Marco-Oak, Anaheim, Cal: 
Master Specialties, Costa Mesa, Cal. 
MEKontrol Inc., Northboro, Mass. 
National Acme, Clevlliand, Ohio 
Square 0 Co., Park Ridge, III. 
TEC, Inc., Eden Prairie, Minn. 
Waber Elctrns., Inc., Philadelphia, Pa: 

Lights, Stroboscopic Source 
illumination Inds., Inc., Sunnyvale, Cal. 

Pinlites, Fairfield, N.j. 
p 1644 

Slaughter Co., Ardmore, Okla. ...... p 559 
Sticht, Herman H. Co., Inc., New York, 

N.Y ............ _ ........................................ p 563 
Abtronics, Inc., Livermore, Calif. 
ACR Elctrns. Div., Carle Place, N.Y. 
Amstro Corp., Fairfield, N.J. . 
Arizona Elctrns., Inc., Benson, Ariz. 
Assembly Elctrns. Ltd., Niagara Fialls, 

Can. . 
B & K Instrs., Inc., Cleveland, Ohio 
Central Scientific Co., Chicago, III. 
Chadwick-Helmuth Co., Inc., Monrovia, 

Calif. 
Delta Products, Inc., Grand Junction, Colo. 
Dyonics, Inc., Woburn, Mass. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington; N.J. 
EG & G, Inc., Salem, Mass. 
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EG&G, Inc., Electro-Optics Div., Salem, 
Mass. 

Eimac, San Carlos, Calif. 
Elctrn. Brazing Co., Hackensack, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Radio Co., Concord, Mass. 
GTE Sylvania Inc., Danvers; Mass. 
Heitz, Karl, Inc., New York, N.Y. 
ILC, Inc., Sunnyvale, Calif. 
Kemlite Labs., Inc., Chicago, III. 
Mura Corp., Jericho, N.Y. 
Pek, Inc., Sunnyvale, Calif. 
Power Instrs., Skokie, III. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Soderberg Mfg. Co., Inc., Alhambra, Cal. 
Somerset Radiation Lab., Arlington, Va. 
Symbolic Displays, Inc., Orange, Calif. 
U.S. Scientific Instrs., Watertown, Mass. 
Xenon Corp., Medford, Mass. 

Lights, Ultraviolet 
Christie Elec., Los Angeles, Cal. 
Illumination Inds., Inc., Sunnyvale, Cal. 

p 1644 
Aerospace Controls Corp., Gardena, Cal. 
American Atomics Corp., Tucson, Ariz. 
American Ultraviolet Co., Chatham, N.J. 
Atlantic Ultraviolet Corp., Long Island City, 

N.Y. 
Atlas Electric Devices, Chicago, III. 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Light Eastern, Westbury, N.Y. 
Canadian Research Institute, Don Mills, 

Ont., Canada 
Canrad Precision Inds., Inc., Pelham, N.Y. 
Central Scientific Co., Chicago', III. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Edmund Scientific Co., Barrington, N.J. 
Eimac, San Carlos, Calif. 
EMR Div., Princeton, N.J. 
Esco Products, Oak Ridge, NJ 
Etchomatic, Inc., Waltham, Mass. 
Gates, Geo. W. & Co., Franklin Sq., N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Hanovia Lamp Div., Newark, N.J. 
ILC, Inc., Sunnyvale, Calif. 
Kemlite Labs., Inc., Chicago, III. -
Lehighton Elctrns., Inc., Lehighton, Pa. 
Magnaflux Corp., Chicago, ill. 
McPherson Instr., Acton, Mass. 
Mica Instr. Co., Cambridge, Mass. 
Nester/Faust Mfg. Corp., Newark, Dela. 
Oriel Optics Corp., Stamford, Conn. 
Pek, Inc., Sunnyvale, Calif. 
Quartz Radiation Corp., Fairfield, N.J. 
Sara Scientific Co., San Francisco, Calif. 
Schoeffel Instr. Corp., Westwood, N.J. 
Shannon Luminous Mat'ls., Hollywood, 

Cal. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Soltec Corp., No. Hollywood, Cal. 
Spectra-Physics, Inc., Mountain View, 

Calif . 
TRW Instrs., EI Segundo, Cal. 
Ultra-Violet Prods., Inc., San Gabriel, ·Cal. 
Voltarc Tubes, Fairfield, Conn. 
Xenon Corp., Medford, Mass. 
ZeiSS, Carl, Inc., New York, N.Y. 

Limit Stops, Mechanical-
See Vol 3 . 

Limiters, Current 
Alrpax Elctrns., Inc., Cambridge, Md. 
Arnold Magnetics, Culver City, Cal. 

p 651 
Betamite Electronic Devices, Culver 

City, Calif_ 
Diversified Elctrns., Evansville, Ind· 
ISC MagnetiCS Div., Huntington, N.Y. 
Kepco, Inc., Flushing, N.Y. 
Lambda Elctrns., Melville, N.Y. 
Trio Labs, Inc., Plainview, N.Y. 
Burndy Corp., Norwalk, Conn. 
Carbone Corp., Boonton, N.J. 
CGS Units, Inc., Rochester, N.Y. 
Coil Co. of Amer., Northvale, N.J. 
Delta-Tronics Corp., Ternpe, Ariz. 
Halmar E!ctrns., Inc., Columbus, Ohio 
MEKontrol Inc., Northboro, Mass. 
Pennsylvania Elctrns. Technology, 

Pittsburgh, Pa. 
SKG Assocs., Inc., Boston, Mass. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Vylell Corp., Arlington Hgts., III. 

Limiters, Microwave 
American Elct~n_ Labs., Inc., Lansdale, 

Pa ..................................................... p 1552 
Arra Inc., Bayshore, N.Y, . 
Electro/Data, Inc., Garland, Tex. 
Hewlett-Packard, Palo Alto, Cal. 
Microwave Cavity Labs., La Grange, III. 
RCA Elctrns. Camps., Harrison, N.J. 
Ryka SCientific, Inc., Sunnyv'lle, Cal. 

p 1564 
Watkins Johnson Co., Palo Alto, Cal. 
Aertech Inds., Sunnyvale, Calif. 
Astrolab Inc., Linden, N J . 
Calvert Elctrns., Inc., New York,·N.Y. 
Collins Radio Co., Dallas, Tex. 
Engelmann Microwave, Montville, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Microwave Corp., Farmingdale, 

N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Loral Elctrn. Sys., Bronx, N.Y. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua, N.H. 
Microwave Prods., Inc., Chatsworth, Cal. 
Philco-Ford Corp., Washington, D.C. 
Physical Elctrn. Labs., Menlo Park, Calif. 
Sanders Assocs., Nashua, N.H. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian, Beverly, Mass. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 

Limiters, Noise-See Vol 1 

Limiters, Pulse-See Vol 1 

Limiters, Surge 
ATR Elctrns., Inc., St. Paul, Minn. 
ISC MagnetiCS Dlv., Huntington, N.Y. 
Joslyn Elctrn. Sys., Goleta, Cal ... p t933 
Trio Labs, Inc., Plainview, N.Y. 
Bradley Semiconductor Corp., New 

Haven, Conn. 
Delta-Tronics Corp., Tempe, Ariz. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Green Elec. Corp., Fair Lawn, N.J. 
RFL Inds., Comms. Div., B06nton, N.J. 
Wilkinson Elctrns., Woodlyn, Pa. 

Line Fault Locators-See 
Locators, Cable & Line Fault 
-Vol 1 

Line Stretchers, Microwave-
See Microwave Line . 
Stretchers-Vol 1 

Linear Displacement 
Indicators-See Indicators 
Linear Displacement-Vol l' 

Liners, Tube Shield-See 
Shields, Tube 

Lines, Slotted-See Slotted 
Lines, Microwave-Vol 1 

Links, Antenna-See Vol 1 

Links, Relay-See Vol 1 

Liquid Converters, Cryogenic 
-See Cryogenic Liquid 
Converters-Vol 1 

Liquid Crystals~ee Crystals 
Liquid, T.emperature ' 
Indicating 

Liquid-Level Indicators-See 
Indicators, Liquid-Level 

Load Cells-See Cells, Load 

Loads, Dummy-See Dummy 
Loads-Vol 3 

For· addresses see YELLOW SECTION 

Locks, Dial & Shaft 
Loads, ElectroniC, . 

Variable-Also See Dummy 
Loads-See Vol 1 

Locators, Cable & Line Fault 
-See Vol 1 

Locators, Metal-See Vol 3 

Locators, Open-Short­
See Vol 1 

Locators, Pipe & Cable-See 
Locators, Metal-Vol 3 

Locks, Dial & Shaft 
Electronic Hardware, Jamaica, N.Y. 
Jackson Bros., (London) Ltd., New 

York, N.Y. 
I.ambda Eletrns., Melville, N.Y. 
Millen, James Mfg., Malden, Mass. 

p 1488,1489,1999 
National Tel-Tronics Corp., Great Neck, 

N.Y_ ........................................ _ ......... p 2650 
Positronic Inds., Springfield, Mo. 
Raytheon Co., Quincy, Mass. 
Smith, Herman H., Inc., Bklyn., N.Y. 
VemalineProds.Co .• Wyckoff, N.J. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
Accurate Elctrns. Corp., Elyria, Ohio 
Adams Rite Mfg. Co., Glendale, Calif. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmar / Ali, Inc., Acton, Mass. 
Bud Radio, Inc., Willoughby, Ohio 
Federal Screw Prods., Inc., Chicligo, III. 
Helitronics Corp., Newark, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keystone Elctrns. Corp., New York, N.Y. 
Paul, F.H. & Stein Bros., New York, N.Y. 
PIC Design Corp., Ridgefield" Conn. 
SECS, Inc., Long Island City, N.Y. 
Waters Mfg., Inc., Wayland, Mass. 

Logic Circuits-See Cards, 
Logic Circuits, Integrated 
Modules, Logic-Vol 1 

Loudspeakers-See Speakers 
-Vol 1 

Louvers, Vents, & Windows 
(For Equipment)-See 
Cabinets & Accessories, 
Metal-Vol 3 

Lsi Circuits-See Circuits, 
Large Scale Integration 

Lubricants-Also See Greases 
-See Vol 3 

Lugs-See Terminals, Lug-
Vol 3 . 

Luminescerit Chemicals-See 
Chemicals, Luminescent­
vola 

Luminous Paint~ee Paints 
Luminous-Vol 3 ' 

LVDT-See Transducers 
Displacement ' 

Machines, Axial Lead 
Straightening, Automatic­
See Vol 1 

Machines, Balancing-See 
j Balancing Equipment-Val 1 

Machines, Blueprint-See 
Blueprint Machines-Vol 3 

Machines, Chemical Milling-
See Vol 1 . 

Machines, Cleaning-Also See 
Cleaners, UltrasoniC; 
Machines, 
Vapor-Degreasing-
See Vol 1 

Machines, Coil-Winding­
See Vol 1 
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Magnetoresistors, Hall PRODUCT INDEX & DIRECTORY (Vol. 2) 

Machines, Coil-Winding, Machines, Reel Packaglng- Magnetic Iron Oxides- Masks, Aperture, Color TV-
Toroidal-See Vol 1 See Vol 1 See Vol 3 See Vol 1 

Machines, Component Machines, Resistance Also Magnetic Recording Tape- Masks, Fabrication, 
Handling & Feedlng- See Resistance Adjusting See Tapes, Recording, Deposition-See Services, 
See Vol 1 Equipment For Hybrid Magnetic-Vol 1 Mask Making-Vol 3 

Machines, Component Mlcrocircuits-See Vol 1 Magnetic Shields & Materials Masts, Antenna-See Antenna 
Inserting-See Vol 1 Machines, Riveting-See Vol 1 -See Shields, Magnetic- Towers & Supports-Vol 1 

Machines, Component Lead Machines & Accessories, 
Vol 3 Material Thickness Indicators 

Cleaning-See Vol 1 Semiconductor Magnetic Tape Recorders- ..:..see Indicators, Material 

Machines, Crimping-See 
Manufacturlng-See Vol 1 See Recorders, Magnetic Thickness-Vol 1 

Tape-Also See Data Materials, Acoustic, Tools, Crimping-Vol 3 Machines; Shock Testing- Recorders-Vol 1 
Machines, Crystal 

See Testers, Shock-Vol 1 Sound-Absorbing-

Manufacturlng-See Vol 1 Machines, Sleeve Cuttlng- Magnetizers-See Vol 1 See Vol 3 . 

Machines, Cutting-See Vol 1 
See Vol 1 Magnetometers-See Vol 1 Materials, Conductive Plastic' 

-See Vol 3 

Machines, Deflashlng-
Machines, Solderability Magnetoreslstors, Hall 

Materials, Electromagnetic Testlng-See Vol 1 American Aerospace Controls, 
See Vol 1 Farmingdale, N.Y ......................... P 1307 Wave Absorbing - Also See 

Machines, Degreasing, Vapor 
Machines, Soldering-See Ise Magnetics Dlv., Huntington, N.Y. Coatings-See Vol 3 

-See Machines, 
Soldering Equip.-Vol 1 p 1806 Materials, Ferrite - Also See ISC/Telephonics Div, Huntington, N.Y. 

Vapor-Degreasing-Vol 1 Machines, Sortlng-See Vol 1 Magnetic Sys. & !nstrs., Worcester, Mass. Ferrite Parts-See Vol 3 

Machines, Drylng-See Vol 1 Machines, Spinner, Magnetics Sy's, & Instrs., Worcester, Materials; Garnet - Also See' 
Photo-Resist-See Vol 1 Mass. Garnet Parts-See Vol 3 

Machines, Electrical Siemens Corp" Camps. Div., Iselin, N.J, 
, Discharge-See Vol 1 Machines, Swaging-See Vol 1 Magnetron Testers-See Materials, Graphite-See Vol 3 

Machines, Encapsulatlng-,- Machines, Tape Windlng- Testers, Magnetron-Vol 1 Materials, Self-Lubrlcatlng-
See Vol 1 See Vol 1 Magnetrons-See Tubes, See Vol 3 

Machines, Engraving & Machines, Tape Winding, Magnetron Matrices, Computer-Also See 
Profiling"":"See Engraving & Toroidal-See Vol 1 Magnets, Electromagnetic- Boards, Programming-, 
Profiling Equipment-Vol ,1 Machines, Terminal Installing See Vol 3 See Vol 1 

Machines, Etching, Printed -See Vol 1 Magnets, Focuslng-See Master Antenna TV Systems 
Clrcuits-See Vol 1 M;ilchlnes, Transistor Magnets, Permanent-Vol 3 & Equipment-See Vol 1 

Machines, Eyelet Installlng- Assembling-See Vol 1 Magnets (Lab Type)- Measuring Wire, Gear-See 
See Vol 1 Machines, Ultrasonic Bonding See Vol 3 Gear Measuring Wire-Vol 3 

Machines, Helixlng Lathe- -See Vol 1 Magnets, Permanent-
Mechanical Readouts-See 

See Vol 1 Machines, See Vol 3 
Readouts, Electromechanical 

Machines, Hermetic Sealing- Vapor-Degreaslng-Also See Magnets, Superconducting-
Medical Electronic Research 

See Vol 1 Cleaners, Ultrasonic- See Vol 3 
Equipment-See Specific 

See Vol 1 Types 
Machines, Hot-Stamping-

Machines, Vibration Fatigue 
Magnifying Glasses, Megaphones, Electrical-See 

See Vol 1 Inspection-Also See Lamps, Comm. Systems, Portable-Testing-See Vibration Test Magnifying-See Vol 1 Machines, Impregnatlng- Systems-Vol 1 Vol 1 
See Vol 1 Marker Strlps-See Strips, Memory. Arrays, Core-

Machines, Induction Heating 
Machines, Wafer Alignment- Marker & Fanning-Vol 3 See Vol t See Machines, Mask 

(Electronic)-See Vol 1 Alignment & Exposure-Vol 1 Markers, Dry Transfer-See Memory Arrays, Plated Wire 
Machines, Lead Cutting & Machines, Whiteprlnt-See 

Kits, Marking -See Vol 1 
Forming-See Vol 1 Whiteprint Machines-Vol 3 Markers, Identificatlon-See Memory Arrays, Thin-Film, 

Machines, Marking & Machines, Wire Marking, 
Labels; Nameplates-Vol 3 Planar-See Vol 1 . 

Numbering-See Vol 1 Hand' & Automatic-See Markers, Luminous Memory Planes, Core-

Machines, Mask Alignment & Wire Marking Machines- Black Ught Corp. Amer., San Gabriel, Cal. See Vol 1 
Vol 1 Brady, WH Co" Milwaukee, Wisc. 

Exposure-See Vol 1 GM Nameplate, Inc., Seallle, Wash. Memory Planes, Plated Wire 

Machines, Material Handling Machines, Wire Measuring & GTE Sylvania Inc" Danvers, Mass. -See Vol 1 ' 

(Electronic Control)- Cuttlng-See Wire Mechanical Engraving Co" Inc" Bronx, Memory Planes, Thin-Film, 
Measuring & Cutting NY. 

See Vol 1 Shannon Luminous Ma\'ls., Hollywood, Planar-See Vol 1 
Machines-Vol 1 Cal. Memory Stacks, Core-Machines, Metallizing, 

Machines, Wire Thomas & Betts Co., Elizabeth, N,J. 
Vacuurn-See Deposition 

Wrapping-Also See Wire 3M Co.,' Sl. Paul. Minn. See Vol 1 
EqUipment, Vacuum-Vol,1 

Wrapping Toois-See Vol 1 
Ultra-Violet Prods., Inc., San Gabriel, Cal. Memory Stacks, Plated Wire 

Machines, Meloduring-
Macroscopic Equip.-See Markers, R-F-See Generators, -See Vol 1 

See Vol 1 
Magnifying Glasses, Marker-Vol 3 Memory Systems, Delay Line 

Machines, Parts Cleaning- Inspection-Vol 1 Markers, Terminal-See Kits, -See Vol 1 
See Machines, Cleaning-

MagnetiC Analyzers-See 
Marking, etc. Memory Systems, Core-

Vol 1 
Analyzers, Magnetic-Vol 1 Markers, Wire, Tab & Sleeve See Vol 1 

Machines, Plastic' Molding-
MagnetiC Core Testers-See 

-See Wire Markers-Vol 3 Memory Systems, Disc-:-
See Vol 1 . 

Testers, Magnetic Core- Marking Inks-See Inks, See Vol 1 
Machines, Platlng-See Vol 1 Vol 1 Marking-Vol 3 Memory Systems, Drum-
Machines, Polishing & Buffing Magnetic Disc Storage Masers-See Vol 1 See Vol 1 

-See Vol 3 . Systems-See Vol 1 Mask Alignment & Exposure Memory Systems, Tape-

Machines, Printed Circuit MagnetiC Field Indicators- Systems-See Machines, See Vol 1 

Drilling &'Punching- See Indicators, MagnetiC Mask Alignment & Exposure Memory Systems, Thin-Film, 
SeeV611 Field-Vol 1 -Vol 1 Planar-See Vol 1 

Machines, Punching- MagnetiC Foil-See Foil, Masking Films-See Films, Memory Systems, Thin-Film, 
See Vol 1 Magnetic-Vol 3 Masking-Vol 1 Plated Wire-See Vol 1 
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PRODUCT INDEX & 'DIRECTORY (Vol. 2) Meters, Photoelectric, Reflection 
Memory Systems, Integrated 

Clrcult-See Vol 1 

Metal Compounds, Foils, 
Powders, Sheet, Stock­
See Vol 3 

Metal Oxldes-See Vol 3 

Metal Parts, Cast-See Vol 3 

Meters, Cavitation Intensity­
See Vol 1 

Meters, Conductance­
See Vol 1 

Meters, Conductivity-See 
Indicators, Fluid Conductivity 
-Vol 1 

Meters, Laser Energy-See 
Monitors, Laser Energy­
Vol 1 

'Meters, Llgtit, (Non 
Photographic)-See Vol 1 

Metal Parts, Chemically Milled Meters, Counting Rate, 
-See Vol 3 Nuclear-See Vol 1 

Meters, Megohm-See Vol 1 
Meters, Microamp!!re-, 

See Vol 1 

Metal Parts, Deep Drawn­
See Vol 3 

Metal Parts, Laminated­
See Vol 3 

Metal Parts, Machined­
See Vol 3 

Metal Parts, Powdered­
See Vol 3 

Metal Parts, Screw Machine­
See Vol 3 

Metal Parts, Spun-See Vol 3 

Metal Parts, Stamped-
See Vol 3 

Metals, Clad-See Vol 3 

Metals, High Purity-See Vol 3 

Metals, Precious-Also See 
Powders, Precious Metal­
See Vol 3 

Metals, Rare-See Vol 3 

Metals, Refractory-See Vol 3 

Metals, Semiconductor-See 
Crystals, Semiconductor­
Vol 1 

Metal-To-Glass Alloys-See 
Seals, Glass·To-Metal-VoI3 

Meter' Cases-See Cases, 
Equipment-Vol 3 

Meter Controllers-See 
Relays,Meter 

Meter Expanders-See 
Multipliers, Meter-Vol 1 

Meter Shunts-See Shunts, 
Meter-Vol 1 

Meter Testers-See Testers, 
Meter-Vol 1 

Meters, Acceleratlon-
See Vol 1 ' 

Meters, Admittance­
See Vol 1 

Meters, Air Permeabillty­
See Vol 1 

Meters, Ampere, A-C­
SeeVol1 

Meters, Ampere" D-C­
See Vol 1 

Meters, Ampere, R-F­
See Vol 1 

Meters, Ampere, True RM~ 
See Vol 1 

Meters, Ampere-Hour­
See Vol 1 

Meters, Attenuation­
See Vol 1 

Meters, Audio Level­
See Vol 1 

Meters, Cable Testing-See 
Testers, CablEl--'Vol1 

Meters, Capacitance-
See Vol 1 

eem/1971 (Vol. 2) 

Meters, Decibel Indicating-
See Vol 1 ' 

Meters, Distortion & Noise­
See Vol 1 

Meters, Dynamometer-See 
Dynamometers-:-Vol. 1, 

Meters, Edge-Wlse-See Vol 1 

Meters, Elapsed Time-See 
Indicators, Elapsed Time--:-:­
Vol 1 

Meters, Electrometer­
See Vol 1 

Meters, Micro-Microampere­
See, Meters, Nanoampere-
Vol1 " , 

Meters, Micro-Nanovolt-See 
Meters, Nanovolt-Vol 1 ' 

Meters, Microhm-See Vol 1 

Meters, Microvolt-See Vol 1 

Meters, Microwave-See Vol 1 

Meters, Milliampere-
See Vol 1 

Meters, Milliohm-$ee Vol 1 

Meters,Millivolt-See Vol 1 

Meters, Electronic Micrometer Meters, Miniature-See Vol 1 
-See Micrometers, 'Meters, Modulation-See VoU 
Electronic 

Meters, Events-Per-Unit-Time 
-See' Counters, Mechanical; 
etc. 

Meters, Field Strength-

Meters, Moisture (Electronic) 
-See Indicators, Moisture­
Vol 1 

Meters, Moving Scale­
See Vol 1 

See Vol 1 . 
Meters" Multitester-SeEl Vol 1 

Meters, Fluid Flow-, See Vol 1, ' Meters, Multitester (Digital)-
Meters, Flutter & Wow­

See Vol 1 

Meters,Flux-See Vol 1 

Meters, F-M Deviation­
See Vol 1 

Meters, Frequency":"see Vol 1 

Meters, Frequency Deviation 
-See Vol 1 ' 

Meters, Frequency Digital..,...' 
See Vol 1 

Meters, Galvanometer-
See Vol 1 

Meters, Gauss-SeeVol 1, 

Meters, Gel Time-See Vol 1 

Meters, Goniometer-
See Vol 1 

Meters, Grid Dip-See Vol 1 

See Vol 1 

Meters, Multitester " 
(Potentiometric)-See Vol 1 

Meters, Nanampere--
See Vol 1 ' 

Meters, Nanovolt-Se,e VO,11 

Meters, Noise-Figure­
See Vol 1 

Meters, Null-See Vol 1 

Meters, Ohm--5ee Vol'i 

Meters, Panel (D'Arsonval ' 
Movementl:---See Vol 1 

Meters, Panel (Digital)...,;. 
See Vol 1 , 

Meters, Pe~k Power-' 
See Vol 1 

,Meters,.perlod-See Vo; 1 

" 

Meters, Heat Transfer " ' ' Meters, Permeameter-"-: 
(Semiconductor)-See Vol 1 ' See Vol 1 ' 

Meters, Illuminated Scale-, 
See Vol 1 

Meters, Phase,-Angle­
See Vol 1 

Meters, Impedance-See Vol 1 Meters, Phase Vector Volt~ 
See Vol 1 ' 

Meters, Inductance-See Vol 1 Meters, Photoelectric, 
Meters, Infrared Reflection 

Artronix, Inc" si, l.o~iS, Mo, "':,, 
Canadian Research Institute; Don Mills, , 
.Onl., canada:' " 

De-Tec· Tro\1ic COrP" Chicago, III. 

Dynarad, Inc., Norwood, Mass ..... P 439 
Hewlett-Packard, Palo Alto, Cal. 
Barnes Engrg. Co., Stamford, Conn. , 
EG&G, Inc., EleCtro·Optics' Div,: Salem: 

Mass, ' 
Electrophysics Corp .. Nutley, N,J.' 
Hughes Aircraft Co, Culver'City, Cal. 
International Light, Newtiurypo,rt, Mass, 
Ircon Inc:, Niles, III. 
Omega Engrg" Inc" Stamford, Conn. 
Williamson Corp" Concord, Mass, 

Meters; Intermodulation-
See Vol 1 

Meters, Kllovolt-See Vol 1 ' 

Meters, Kllowatt-See Vol 1 

EG & G, Inc" Salem, Mass, ' 
Gamma Sci., SanDiego",Cal, 
International tight, Newt)uryport, Mass, 
Photobell Co., Inc" New York,N.Y. 
Photomation, ,Inc" Mountai,n View, Calif.. 
Photovolt Corp" New York, N.Y, ,,' 
Schoeffel Instr. Corp" Westwood, N,J.' 
Weston Instruments, Inc" Newark, N.J, 

, ZeiSS, Carl, Inc" New YOrk, N,Y.,. , 

Meters, Picoampere-
See Vol 1 

'Meters, Pocket-See Vol 1 

For addresses see YELLOW SECTION 

Meters, Power Density­
See Vol 1 

Meters, 'Power Factor-
See Vol 1 

Meters, Power, R-F-See Vol 1 

Meters, pyrometer-See Vol 1 ' 

Meters, Q-See Vol 1 

Meters, Radiation, Nuclear­
See Counters, Geiger; 
Counters, Scintillation-Vol 1 

Meters, Ratio-See Vol 1 

Meters, Recorders & 
Comparators, P-H­
See Vol 1 

Meters, Recording-See Vol 1 

Meters, Reflectometer-
See Vol 1 

Meters, Refractometer-
See Vol ,1 

Meters, R-F-See Vol 1 

Meters, RFI-See Vol 1 

Meters, Roentgen-See 
Meters, X-Ray-Intensity-,-
Vol 1 ' 

Meters, S-Units':"'See Vol 1 

Meters, Snap-Around­
See Vol 1 

Meters, Sound Velocity- ' 
See Vol 1 

Meters, Spectral-See Vol 1 

Meters, Standing Wave ,Ratio 
i -See Vol 1 ' , 

: Meters, Tachometer-See 
Tachometers, Electronic 

Meters, Temperature, 
Dial-Type (Contacting)-
See Vol 1 ' ' 

Meters,' Temperature, 
Dial-Type (Non-Contacting) 
-See Pyrometers-:-Vol 1 

Meters,Temperature, Digital, 
(Cont8cting)-See Vol 1 

Meters; Tension-SeeVol1 

Meters, Thermal coefficient 
Of Expa!1sion..,...See Vol 1 ' 

Meters, Thermal Transfer--: 
See Vol 1 ' 

,Meters, Thermocouple­
See Vol1 

Meters, Tilt:-S~e Vol t, , 
Meters,Tlme Delay Rate-:-', 

See Vol 1 

Meters, Time Interval-See 
Timers, ),nterval ' 

Meters, Torque-5ee 
Indicators, Torque-Vol 1 

Meters, Ultra~i~let-See VoI'1 

Meters, Vacuum Tube Volt 
(VTVM)-See Vol r 

Meters,Vibration-See Vol 1 

Meters, Viscosity (Electronic) 
-See Indicators, Visco!>ity , 

Meters, Volt-See Vol 1 

Meters, Volt, Deviation­
See Vol 1 

Meters, Volt, Differential-See 
Meters, Volt-Vol 1 
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Micrometers, Electronic 
Meters, Volt, Digital (DVM) & 

Accessorle&#-See Vol'1 

Meters, Volt, Electrostatic­
See Vol 1 

Meters, Volt, Frequency. 
~lectlve-:-5ee Vol 1 

Meters, Volt, Log-Converslon 
~eeV()11 

Meters, Volt, Potentiometric­
See Vol 1 

ft4eters, Yolt, R-F-See Vol 1 

Meters, Volt, $ampling-
See Vol 1 . 

Meters, Volt, True RM&-:­
,See Vol 1 

Meters, Volt-Ammeter-,­
See Vol 1 

Meters, Vo't-o~m-See Vo11. 
Meters, Volt-OHM-Njilliampere 

(V0ft4)-See Vol 1 " 

Meters, VU-See Vol 1 

Meters, WaH-See Vol 1 

Meters, WaH-Hour-See V611 

Meters, WaH-Var-See Vol 1 

Meters, wav~e Vol1, 

Met,rs, Waveguide-:-5ee 
Meters; Microwave-Vol 1 

Meters, X-Ray Intensity­
See Vol 1 

Mica Glass Bonded-See 
Insulation Materials,Glass 
Bonded Mica-Vql 3 

Microcircuit' Production 
Equip.-See Vol 1 

Mlcroclrcults-See,Circuits, 
Integr!!ted; Circuits, Hybrid 

Micro Film Retrieval Systems 
~eeVol3 

Micrometers, Electronic 
Simpson Elee.' Co., Chicago, III, 
A & M Instrument, Inc., Great .Neck, N.Y. 
Anrltsu ElectriC Co., Ltd., Tokyo, Japan 
Bendix, 'Dayton, Ohio 
Dice, J.W. Co., Englewood, N.J. 
DoAiI Co., Des Plaines, III. 
IKL, Inc., Newport'Beach, Calif. 
Keithley Instrs., Inc., Cleveland, Ohio 
Minnetech ,Labs., Inc., Minneapolis, Minn. 
Opto-Metrlc Tools, Rockleigh, N.J. . 
Sensor Corp., Greenwich, Conn. 
Starrett, L.S .. Co.~ Athol, Mass. 
Transducer Controls Corp., Covina, CaIH. 

Mlcromosalc OptiCS 
Bau!!Ch & Lomb, Rochester, N.Y. '. 
Dolan..Jenner Inds., Inc., Melrose, Mass. 
Plessey ~Ictms. Corp., Farmingdale, N.Y. 

Microphone Calibrators-See 
Calibrators, Microphone-
Vol 1 . 

Microphones, Aircraft Type­
See Vol 1 " 

Mlrcrophones, Carbon-
See Vol 1 . , 

Microphones, car~lold-
. 'See Vol 1 ' 

Microphones, Ceraml~ 
seeVpl1 ' 

Microphones, Condenser-
See Vol 1 . 

Microphones, COl'!tact~ 
See Vol 1 

Microphones, Crystal-
See Vol 1 . 

Microphones, Differential-
See Vol 1 .' . 

Mlcrophon~s, Dynamic­
See Vol 1 

Microphones, Handsets, ' 
Headset$-See Headsets­
Vol 1 

Microphones, Hearing AId­
See Vol 1 

Microphones, Interferometer 

Microphones, L"pel­
See Vol 1 

Microphones, Lavalier­
See Vol 1 

Microphones, LlP-See Vol 1 

Microphones, Magnetic­
See Vol 1 

Microphones, . 
Noise-Cancelling-See Vol 1 

Microphones, Pressure­
,seeVQl1 

Microphones, RlbbQn- ' 
See Vol 1 ' 

Microphones, Sound-Powered 
-See Vol 1 

Microphones, Throat-
See Vol 1 

. Microphones, Transistorized 
-SeeVol1 " . , 

Microphones, veloclty­
See Vol 1 . 

Microphones, WireleSS--
See Vol 1 ' 

Microscopes-Also See 
Stereoscopes 

Jonard 1nc18. corp;, Bronx, N.Y. 
American Optioal Corp., Buffalo, NY 
Bausch & Lomb, Rochester, N.Y. 
Bycoskl, Casmlr T., Inc., HartfOrd, Conn. 
Central Scientific Co., Chicago,lII. 
Corkpak CO.,lnc., New Rochelle, N.Y. 
D9AII Co., Des Plaines, III. ' 
Ealing Corp., Cambridge, Mass. 
Edmund ScientifIC Co., Barrington, N.J. 
Ehrenreich Photo-Optical hiduSlries Inc., 
~den City, ~.Y. ' 

Ercona Corp., Bellmore, N.Y. 
Gaertner Scientific Corp., Chicago, III: 
Hacker InSlrs., Inc., W. Caldwell, N.J. 
Heitz, Karl, Inc., New York; N.Y. ' 
Lenox Instr. Co., Philadelphia, Pa. 
Olympus Corp. America, New Hyde Park, 

N.Y. . 
Optical Inds., ~anta Ana, Cal. . 
Pacific Transducer Corp., Los Angeles .. ' 

CaIH. '. . 
Photo Tech. Prods., Garden City, N.Y. 
Techni-Tool,lnc., Philadelphia, Pa. 
Tempress Inds., Inc., Los Gatos, calif. 
Titan Tool Supply Co., Inc" Bullalo, N.Y. 
Unitron Instr. Co., Newton'Hlghlands, 
Ma.. . 

VVV,R Scientific, SanFr~co, Cal. 
Zeiss, Carl, Inc., New York, N.Y. 

Microscopes, Electron ' 
Bell & HoweUCo:; Pasadena, Calif. 
Kentrox Inds., Inc., Portland, Ore. 
Materials Resch. Corp., Orangeburg, N.Y. 
Philips Elctrn. Inslrs., Mt Vemon: N.Y. 
Siemens Corp., Measlliing Inslrs. Div., 

Iselin, N.J. 
Ultek Div., Palo Alto, Cain. 
'Zeiss, Carl, Inc.,'New York,N.Y. 
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Microscopes, Infrared 
Dynarad, Inc., Norwood, Maas ..... p 439 
Bames Engrg. Co., Stamford, Conn, 

• Research Devices, Elizabeth, N.J. 

Microscopes, Laser . 
Ercona Corp., Bellmore, N.Y. 
GTE Sylvania Inc .. Elctm. Sys. Gp., 

Waltham, Mass. 
Hacker Instrs., Inc.,W.,Caldwell, N.J. 

Microscopes;' ft4easuring-Also 
See Machines, Measuring 

CELCO, Mahwah, N.J. . 
DoAIl Co., Des Plaines, III. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co" Barrington, N.J. 
Ehrenreich Photo-Optical Industries Inc., 

Garden City, N.Y. 
Femco Div., Irwin, Pa. . 
Gaertner Scientific Corp., Chicago, III. 
Hacker Instrs., Inc., W. Caldwell, N.J. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Lenox Instr. Co.,' Philadelphia, Pa. 
. Olympus Corp. ·America, New Hyde Park, 

N.Y. 
Opta-Metrlc Tools, Rockleigh, N.J. 
Photo Tech. Prods., Garden City, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Schoeffellnstr. Corp., Westwood, N.J. 
TItan Tool Supply, Co., Inc., Buffalo, N.Y. 
Unitron Instr. Co., Newton Highlands, 
'Mass. 

Zeiss, Carl, Inc., New York, N.Y. 

Microscopes, Ultraviolet 
American OPtical Corp., Buffalo, N Y 
American Ultraviolet Co., Chatham, N.J. 
Bausch & LOl'I)b, Rochester, N.Y. 
Black !Jght Corp. Amer., San Gabriel, Cal. 
Ercona Corp., Bellmore, N.Y. 
Hacker Inslrs.,lnc., W. Cald!Nell, N.J, 
Schoeffel InSlr. Corp., Westwood, N.J. 
Ultra-Violet Prods., Inc.; San Gabriel, Cal. 
VWR Scientific, San Francisco, Cal. 
Zeiss, Carl, Inc.,. New York, N.Y. 

Microwave Equipment-See 
Specific Types of , ' 
Components & Equipment 
(As Modified By Microwave) 
-:-Vo11 

Microwave line Stretchers 
AHord Mfg. Co., Winchester, Mass. 
Hewlett-Packard, PalO Alto, Cal. 
R L C EiCtrns., Inc., ML Kisco, N.Y. 
Wavellne, Inc., W. Caldwell, N.J. 
Welnschel Engrg. Co., Ga~rsburg,' 

Md. 
Alrcom, Inc., Union, N.H. " 
Coax Devices Inc.; Chelsea, Mass. 
Ferranti Ltd.,.Hollinwood, Lanes., England 
General Radio Co., Concord, Mass. 
Guide Inds., Inc:, Sun Valley, Cal~ .• 
Maury Microwave Corp., Cucamonga, 

Calif. 
Maca Elctms."lric., Denville, N.J. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Alter Co., Inc., East Syracuse, 

N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Labs.,lnc., Rowley, Mass. 
OMNI Spectra, Farmington, Mich. ' , 
Premier Microwave, Port Chester, N.Y. 
Rohde & Schwarz SiS., PassaiC, N.J. ' 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. .' 
VectrOnics Microwave Corp., Middlesex, 
N.J., , , ' 

Victor Microwave, inc., Wakefield, Mass. 

tJiirrors, Prism 
Jonard Inds.. corp., "'ro~x, N.Y •. 
Bache,Semon & CO".1'Iew York, N.Y. 
Barnes Engrg. Co;, Stamford, Conn . 
Bausch & Lomb, Rochester, N.Y. 
Buhl Op~cal Co., PittSburgh, Pa. , 
Dell Opties Co., Inc., N. Bergen, N.J. 
Denton Vacuum, Inc., Cherry Hill, N.J .. 
Eallng Corp.~ Cambridge, MaSs. 
Edmund Scientific Co., Barrington, N.J. 
Electro-Optical Div., Northampton, Mass. 
Evaporated Coatings, Inc., Huntingdon 

Valley;Pa. 

Exotic Materials, Inc., Costa Mesa, \,a •. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
FJW Inds., Inc., Mt. Prospect, III. 
Gaertner Scientific CorP.,'Chicago, III.. 
Goerz Optical Co., Inc., Pittsburgh, Pa .. 
Harshaw Chem. Co., Cleveland, Ohio 
Infrared Inds., Inc., Santa Barbara, Cal. 
Itek Corp., Lexington, Mass. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
Lasermetries, Inc., Rochelle Park, N.J. 
Lenox Instr. Co., Philadelphia, Pa. 
Liberty Mirror Div~, Brackenridge, Pa. 
o & S Research, Inc., Riverton, N.J. 
Optical Inds., Santa Ana, Cal. 
Oriel Optics Corp." Stamford, Conn. , 
PacifiC Universal Prods. Corp., Pasadena, 

Calif. 
Republic Lens Co., Inc., Bronx, N.Y. 
S & S Optical Co., Inc., Ft. Wayne, Ind. 
Schoeffellnstr. Corp., Westwood, N.J. 
Spectra-Physies, Inc., Mountain View, 

Calif. 
Techni-Tool, Inc., Philadelphia, Pa . 
Texas Instruments, Inc., Dallas, Tex. 
Valpey Corp., HOlliston, Mass. 
Zenith Optical Lab., Dobbs Ferry, N.Y. 
Zoomar; Inc., Glen Cove, N.Y. 

Mismatches, Microwave, 
Precision 

Alford Mfg. Co., Winchester, Mass. 
p 598 

Hewlett-Packard, Palo Alto; Cal;' 
Welnschel Engrg. Co., Gaithersburg, 

Md ............................ _ ..................... P 1571 
Aircom, Inc., Union, N.H. 
ASlrolab Inc., Linden, N J 
Cardwell Condenser, Lindenhurst, NY 
Coax Devices Inc., Chelsea, Mass. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Mecii Elctms" Inc., Denville, N.J. 
Mlcrolab/FXR, Livingsion, N.J. 

. Microwave Assoes., Inc., Burlington, Mass. 
Microwave Alter Co., Inc., East Syracuse, . 

N.Y. 
Omega Labs.,lnc., Rowley, Mass. 
PRO Elctms., Inc., Westbury, N.Y. . 
Premier Microwave, Port Chester, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. ' 

Mixer-Preamplifiers, 
Microwave 

American Elctrn. Labs., Inc., Lansdale, 
Pa. 

Applied Research Inc., Port 
Washington, N.Y. 

E & M Labs., Westlake Village, Cal. 
. p 1557 

General Elec. Co., Schenectady, N.Y. 
Multltech Power Sya., Costa Mesa, Cal. 
RHG Elctrns. Lab., Farmingdale, N.Y. 

p 1562 
Sierra Sys., Mountain View, Cal. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
Applied Tech., Palo Alto, Cal. 
Avantek, Inc., Santa Clara, Cal. 
Elctm. Resources Div., Lbs Angeles, Cal. 
Guide Inds., Inc., Sun Valley, Calif. 
HRS-Singer, Inc., State College, Pa. 
Hughes' Aircraft Co, Culver City, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Int'l. Microwave, Cos Cob, Conn .. 
Itek Corp., Lexington, Mass. 
Kevlin Mfg. Co., Wobum, Mass; 
Microphase Corp., Cos Cob, Conn. 

. Microwave Assaes., Inc., Burlington, Mass. 
MITEQ, Inc., HauPpauge, N.Y. 
Olektron Corp., Dudley" Mass. 
OMNI Spectra, Farmingion, Mich. 
Omni-Spectra, Inc., Scottsdale, Ariz. 
Philco-Ford Corp., Washington, D.C. 
Radiation Sys., Inc., McLean, Va.' 
Rodelco, Deer Park, N.Y. . 
Spectra Sanies" Ogden, Utah 
Varian Assoes., Palo Alto, Cal. 
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Western Microwave Labs., Los Gatos, Cal. Varian, Beverly, Mass. 
Zeta Labs., Inc., Mountain View, Calif. Vectronics Microwave Corp., Middlesex, 

Mixers, Audio-See Vol 1 

Mixers, For Epoxies-See 
Dispensers-Vol 1 

Mixers, Microwave 
Alford Mfg, Co" Winchester, Mass. 
American Elctrn, Labs., Inc., Lansdale, 

Pa. ",." .. , .•... , •... "."""" •••• """"",, •.•• ,, p 1552 
E & M Labs., Westlake Village, Cal. 

p 1557 
Frequency Engrg. Labs., Farmingdale, 

N.J ••.•••.•.••.••••• " ••• " •••.....•...•••.•..••..•.. ". P 605 
General Elec. Co., Schenectady, N.Y. 
Greenray Inds., Inc., Mechanicsburg, 

Pa. 
Hewlett·Packard, Palo Alto, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
Microwave Cavity Labs., La Grange, III. 
Polarad Elctrn. Instrs., Lake Success, 

N.Y. 
RHG Elctrns. Lab., Farmingdale" N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Varl·L Co., Inc., Denver, Colo. 

p 1568,1569 
Wavellne, Inc., W. Caldwell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Americon Corp., Waltham, Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Anzac Elctrns., Waltham, Mass. 
Applied Tech., Palo Alto, Cal. 
Astrolab Inc., Linden, N J 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Collins Radio Co., Dallas, Tex. 
Elcom Sys., Deer Pk., N.Y. 
Engelmann Microwave, Montville, N.J. 
ESCA, Jupiter, Fla. 
General Radio Co., Concord, Mass. 
GRFF, Port Salerno, Fla. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
HRB-Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronics Corp., Littleton, Mass. 
Industrial Microwave, Scotch Plains. N.J. 
Int'!. Microwave, Cos Cob, Conn. 
Itek Corp., Lexington, Mass. 
Kevlin Mfg. Co., Woburn, Mass. 
Lieco, Inc., lindenhurst, N.Y. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
MicrO-Now Instr., Chicago, III. 
Microlab/FXR, Livingston, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assoes., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
Microwave Prods., Inc., Chatsworth, Cal. 
Mullard, Inc., Farmingdale,N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Olektron Corp., Dudley, Mass. 
Omega Labs., Inc., Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
Omni-Spectra, Inc., Scottsdale, Ariz. 
Philco-Ford Corp., Washington, D.C. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Raytheon Co., Waltham, Mass. 
Rodelco, Deer Park, N.Y. 
Rohde & Schwarz Sis., PassaiC, N.J. 
Sage Labs. Inc., Natick, Mass. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. . 
TRG Prods., E. Boston, Mass. 
Varian Assoes., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 

N.J. 
Victor Microwave, Inc., Wakefield, Mass. 
Western Microwave Labs., Los Gatos, Cal. 

Mixers, R·F 
o-COR Elctrns., State College, Pa. . 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Hewlett·Packard, Palo Alto, CaL 
Lorch Elctrns. Corp., Englewood, N.J. 

p 609 
RHG Elctrns. Lab., Farmlngdala, N.Y. 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Sierra Sys., Mountain View, Cal. 
Summit Engrg. Corp., Bozeman, Mont. 

p 1565 
Varl-L Co., Inc., Denver, Colo. 

p 1568,1569 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
AMBAC Inds., Garden City, N.Y. 
Americon Corp., Waltham, Mass. 
Anzac Elctms., Waltham, Mass. 
Comdel, Inc., Beverly, Mass, 
Edison Elctms. Div., Manchester, N.H. 
Elcom Sys., Deer Pk., N.Y. 
Engelmann Microwave, Montville, N.J. 
Fairchild Semiconductor, Mountain View, 

Calif. 
General Radio Co., Concord, Mass .. 
Guide Inds., Inc., Sun Valley, Calif. 
Hughes Aircraft Co, Culver City,-Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Kevlin Mfg. Co., Woburn, Mass: 
Meca Elctms., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microwave Assoes., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Mini-Circuits Lab., Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Olektron Corp., Dudley, Mass. 
Omni-Spectra, Inc., Scottsdale, Ariz. 
Philco-Ford Corp., Washington, D.C. 
Radiation Sys., Inc., McLean," Va. 
Relcom, Mt. View, Calif. 
Rodelco, Deer Park, N.Y. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sage Labs. Inc .. , Natick, Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Vanguard Elctrns., Inglewood, Cal. 
Zeta Labs., Inc., Mountain View, CaIH. 

Mobile Equipment-See 
Receivers; Transmitters; etc. 
-Vol 1 

Modems-See Modulator 
(Demoduiators)-Vol 1 

Modulation Indicators-See 
Indicators, Modulation-Vol 1 

Modulation Transfer 
Analyzers-See Analyzers, 
Transfer Function-Vol 1 

Modulator(Demodulators, 
Data.:....see Vol 1 

Modulator(Demodulators, 
Laser-$ee Vol 1 

Modulators, A·M-See Vol 1 

Modulators; F·M-See Vol 1 
Modulators, Light 
Andersen Labs. Inc., BlOOmfield, Conn. 
illumination Inds., Inc., Sunnyvale, Cal,p 

1644 
Phllamon, Inc" Westbury, N.Y. 
Crystal OpticS Resch., Inc., Ann Arbor, 

Mich. 
Crystal Technology, Mountain View, Cal 
Datallght Inc., Bloomfield, Conn. 

General Scanning, Watertown, Mass. 
Harshaw Chem. Co., Cleveland, Ohio 
Hughes Aircraft Co, Culver City, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Isomet Corp., Oakland, N.J. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 
Lasermetries, Inc., Rochelle Park, N.J. 
Metrological Data Corp .. Garfield, N.J. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Pek, Inc., Sunnyvale, Calif. 
Resalab Inc., Advanced Development 

Lab., Los Angeles, Cal. 
Spectra-Physies, Inc., Mountain View, 

CaIH. 
Universal Resch. Labs., Elk Grove Village, 

III 

Modulators, Magnetic 
Alrpax Etctrns., Inc., Cambrfdge, Mel. 
American Aerospace Controls, 

Farmingdale, N.Y. 
Amp Inc., Elizabethtown, Pa. 
General MagnetiCS, Bloomfield, N.J. 
Transmagnetlcslnc., Farmingdale, N.Y. 
Bertan Assoes., Inc., Plainview, N.Y. 
Computer Conversions Corp., East 

Northport, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 

Modulators, Microwave-
See Vol 1 

Modulators, Phase-See Vol 1 

Modulators, Pulse-See Vol 1 

Modulators, R·F-See Vol 1 

Modulators, Telemetering-
See Vol 1 

Modulators, TV-See Vol 1 

Modulators, Vibrating 
Capacltor-See Vol 1 

Modules, Logic 
(Encapsulated)-Also See 
Cards; Circuits; Networks­
See Vol 1 

Moisture Indlcators-See 
Indicators, Moisture-Vol 1 

Monitors, Frequency­
,See Vol 1 

Monitors, Humldlty-See 
Indicators, Humidity-Vol 1 

Monitors, Laser Energy­
See Vol 1 

Monitors, Line & Program­
See Vol 1 

Monitors, Modulatlon­
See Vol 1 

Monitors, Nuclear Radlatlon­
See Vol 1 

Monitors, Phase·Angle­
See Vol 1 

Monitors, Phase Sequence & 
Loss-See Vol 1 

Monitors, Power, A-C & D·C­
See Vol 1 

Monitors, Power, A·F­
See Vol 1 

Monitors, Power, R·F­
See Vol 1 

Monitors, Pulse Code 
Modulatlon-See Vol 1 . 

Monitors, Tape-Recorder­
See Vol 1 

Monitors, Temperature·Also 
See Contr~ls, Temperature 

A. D. Oats Sys., Inc., Rochester, N,Y. 
Alrpax Etctrns., Inc., Cambridge, Mel. 
APllnslrs. Co~ Waltham" Mass. •• p 402 
Bendix Envlronmtl. Sci., Baltimore, Md. 

eem/1971 (Vol. 2) For addresses see YELLOW SECTION 

Blue M Engrg. Co., Blue Island, III. 
Control Technology Co., LI.C., N.Y. 
Cox" Co., Incj, New York, N.Y ••• p 1968 
Dynarad, Inc., Norwood, Mass ••••• p 439 
Electronic Research Co., Shawnee 

Mission, Kans •••••••••••••••••••••• __ ••••••• p 458 
Elmwood Sensors, Inc., Crsnston, R.I. 
Fenwal Elctrns., Inc~ Framingham, 

Mass. . 
Harrel, Inc., E. Norwalk, Conn ••••• p 1973 
Matrix Corp., Beech Grove, Ind ••• p 361 
(NES) Nationwide Elctrn. SY8., Itasca, 

III. 
OVen Inds., Mechanicsburg, Pa. 
PPM, Inc., Bedford, Ohio ................ p 535 
Qulndar Elctrns., Inc., Sprfngfleld, N.J. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J •••.•••••••••••• _._._ ......... P 1983 
Rustrak Instr. Dlv., Manchester, N.H. 
Simpson Elec. Co., Chicago, III. 
Tektronix, Inc., Beaverton, Ore. 
Weed Inslr. Co., Elgin, Tex. •••• _ •••• p 1984 
Weller, Easton, Pa. 
A & M Instrument, Inc., Great Neck, N.Y. 
Acromag, Inc., Wixom, Mich. 
Addison Div., Mountainside, N.J. 
Alnor Instr. Co., Chicago, III. 
Amprobe Instr., Lynbrook, N.Y. 
Amstro Corp., Fairfield, N.J. 
Andonian Assoes., Inc., Waltham, Mass. 
Atkins Technical, Inc., Gainesville, Fla. 
Automatic Control Elctrns. Co., San 

Antonio, Tex. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Brady, W.H. Co., Milwaukee, Wisc. 
Burling Instr. Co., Chatham, N.J. 
Chatham Controls Corp., Chatham, N.J. 
Climatronies Corp., Hauppauge, N.Y. 
Controlotron Corp., Farmingdale, N.Y. 
Dales, Franklin Co., Akron, Ohio 
Davidson Elctrn. Dev. Co., Erie, Pa. 
Delta Design, La Mesa, Cal 
Delta·Tronies Corp., Tempe, Ariz. 
Doric Sci. Corp., San Diego, Calif. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Elctrn. Control Sys., Fairmont, W. Va. 
Electronic Design Labs., Inc., Phila;, Pa. 
Elctrn. Modules Corp., Timonium, Md. 
Elctrns., Ltd., Marion, Iowa 
Elgin Elctrns., Waterford, Pa. 
Esterline Angus Div., Indianapolis, Ind. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co., Foxboro, Mass. 
General Oceanology, Inc., Cambridge, 

Mass. 
Hafstrom Tech. Prods., Inc., San Diego, 

Calif. 
Halmar Elctms., Inc., Columbus, Ohio 
Hartman Sys. Div. A-T.O, Inc., Huntington 

Sta., N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Instrulab, Inc., Dayton, Ohio 
Instr. & Control Sys., Inc., Addison, III. 
Instruments, Inc., San Diego, Calif. 
Jersey Tech. Conslts., Morristown, N.J. 
K West, Westminster, Calif. 
Lab-Line Instrs., Inc., Melrose Park, III. 
Leeds & Northrup Corp., No. Wales, Pa 
Lewis Engrg. Co., Naugatuck, Conn. 
Mack Elec. Devices, Wyncote, Pa. 
Mag-Con Engrg. Co., St Paul, Minn. 
Microwave Magneties Inc., Danvers, Mass. 
Neill Engrg. Co., Akron, Ohio 
Norwalk Thermostat Co., Norwalk, Ohio 
Power Control Corp., Pittsburgh, Ps. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Projects Unlimited, Inc., Dayton, Ohio 
Pyrometer·lnstr. Co., Inc., Northvale, N J 
Ramsay Engrg. Co., Anaheim, Calif. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
Rochester Instr. SVS., Rochester, N.Y. 
Rosemount Plug-In, Inc., Nashville, Tenn. 
Scam Instr. Corp., Skokie, III. 
Schneider Instr. Co., Cincinnati, Ohio 
Sigma Instrs., Inc., Braintree, Mass. 
Sloan Technology Corp ... Santa Barbara,' 

Calif. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Syscon Inl'l., Inc., So. Bend, Ind. 
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TechnologylVersatronics. Yellow Springs. 

Ohio 
Tempil Div .• So. Plainfield. N.J. 
Thermal Sys .• Los Angeles. Cal. 
Thermo Elec. Co .• Inc .• Saddle. Brook, N.J .. 
Trans-Met Engrg .• La Habra. Cal. 
Transducer Controls Corp .• Covina. Calif .. 
Victory Engrg. Corp .. Springfield. N.J. 
Vidar Corp .• Mountain View. Cal. 
VirTis Co .• Inc .• Gardiner. N.Y. 
Vulcan Elec. ITT. Danvers. Mass .. 
Waters InstrS .• Inc .• Rochester. Minn 
West Coast Resch: Corp .• Los Angeles. 

Calif. . 
West Instr. Div .• Schiller Pk .• III. 
Westronics. Inc .• Flo Worth. Tex .. 
Yellow Springs Instr. Co .• Inc .• Yellow 

Springs. Ohio . 

Monitors, Video-See Vol 1 

Monitors, Voltage-See Volt 

Monitors, Waveform-See 
Oscilloscopes-Vol 1 

Mos Circuit&-see Circuits, 
Integrated, Metal Oxide 
Silicon 

Motion Simulators-See 
Simulators, Motion-:-Vol1 

Motor & Generator 
Armatures, Rotors, Stators 

Ametek/Lamb Elec.~ Kent, Ohio 
Ashland Elec. PrOds., L.I.C., N.Y. 

. EEMCO Dlv., Los Angeles, Cal. 
Fabrlcast,.lnc., So. EI Monte, Cal.p 1592 
General Elee. Co., Schenectady, N.Y. 
Motronlcs Corp., Little Falls, N.Y •. 
Rotating Comps., Bay Shore, N.Y. 
Allis. Louis Co .• Milwaukee. Wisc, ' 
AMBAC Inds., Garden City. N.Y. 
American Elctms .. Inc., Fullerton. Cal. . 
AMF Electrosystems Div .• Vandalia; Ohio 
Avionics. Inc .• South Bend. Ind. 
B & B Motor & Control. New York. NY 
Barger Corp .• Sunnyvale., Cal. 
Bogue Elec. Mfg. Co .• Paterson. N.J. 
Carter Motor Co .• Chicago. III .. 
Clifton Div .• Clifton Hgts .• Pa. 
Continental Elec .• Newark. N.J. 
Dumore Co .• Racine. Wisc. 

. Electric Machinery Mfg. Co .• Minneapolis .. 
Minn. 

Elctrn. Specialty. Thomaston. Conn. 
Ideal Elec. & Mfg. Co .• Mansfield. Ohio 
Inland Motor Corp. of Ya .• Radford. Va. 
Jones Motrola Corp .• Stamford. Conn, 
Lear-Siegler. Inc .• Santa Monica. Calif. 
Mamco Corp .• Racine. Wisc. 
MSL Steel Co .• Chicago. III. 
Rae Motor Corp .• McHenry. III .. 
Reliance Elec: Co .• Cleveland. Ohio 
Shigoto Inds .• Ltd .• New York. NY. 
Singer Co .• Somerville. N.J. 
Task Corp .• Anaheim. Calif. 
Teledyne Inet. Gardena. Cal. 
Tempel Steel Co .• Chicago. III. 
Yaro. Inc .• Santa Barbara. Cal. 
Western Gear Corp .• Pasadena. Cal. 
Westinghouse Elec. Corp .• Pittsburgh. Pa. 
Weston-Transicoil. Worqester. Pa. 
Yaskawa Elec. Amedca. Inc .• Oak Brook. 

III. 

Motor Electric Generator Sets 
-See Vol 1 

Motor Speed Drives-See 
Controls, Motor Speed ". 

Motor-Units; Multiple 
EEMCO Div., Los Angeles,.Cal ••• p 1591: 
HICO (Horizons Int·I.), Redwood City,. 

Cal 
Howard Inds., Racine, Wlsc. . 
Yamashlna Seikl Co., Ltd., Kyoto, Japan 
Allis. Louis Co~. Milwaukee. Wisc. . 
AMF Electrosystems Div .• vandalia.' Ohio 
B & B Motor & .. Control. New York. NY 
Bogue Elec. Mfg. Co .• Paterson. N.J. 
Essex Engrg. Co .• Inc .• Essex. Conn. 
General Dynamics. San Diego. Cal. 
Hansen Mfg. Co .. Princeton. Ind. 
IMC Magnetics Corp .• Westbury. N.Y. 
Reliance E!ec. Co .• Cleveland. Ohio 
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Singer Co .• Somerville. N.J. . 
Skurka Erigrg. Co .• Los Angeles. Calif. 
Teledyne Inet. Gardena. Cal. 
Westinghouse Elec.Corp .• Pittsburgh. Pa. 
Weston-Transicoil. Worcester. Pa. 

Mo~ors, A~C& ,?~C 

Amelek/LBmb Elec., Kent, Ohio 
Bodine Elee. Co., Chicago, III. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
'EEMCO Dlv., Los Angeles, Cal. 
General Elec. Co., Schenectady~ N.Y.' 
General Time Corp~, Torrington; Conn. 
Globe Dlv. of T!'IW Inc., D~yton, Ohio 
Haydon, A. W. Co., Waterbury, Conn. 
HICO (Horizons Inl'l.), Redwood Cily, 

Ca. 
Howar;d Inds., Racine;Wisc. 
ITT Jennings,lndl Prods., San Jose, 

Cal ' ' 

Magnedyne Inc., Carlsbild, Calif. 
Motronlcs Corp., Little Falls, N.Y." 

,Rolatlng C~lInPs;, Bay ,Shore, N.Y. 
Sankyo Selkl Mfg. Co., Ltd., Tokyo, 

Japan 
Sawyer Inds., Arcadia, Cal. . 
Servo-Tek Prods. Co., Hawthorne, N.J. 
Vernltron Corp., Deer Pk., N.Y. 

Alliance Mfg. Co., Alliance. Ohio 
Allis-Chalmers. Milwaukee. Wisc. 
Allis. Louis Co .• Milwaukee. Wisc. 
AMBAC Inds .• Garden City. N.Y. 
American Elctrns .• Inc .• Fullerton. Cal. 
AMF Electrosystems Div .• Vandalia. Ohio 
Aristo-Craft Distinctive Miniatures. New' 

York. NY. 
B & B Motor & Control. New York. NY 

'Barber-Colman Co:. Electro-Mechanical 
Prods. Div .• Rockford. III. 

Barger Corp .• Sunnyvale. Cal. 
Beckman Instrs .• Helipot Div .• Fullerton. 

Cal. . 
Bendix. Eatontown. N.J. 
Bergen Labs .• Inc .• Paterson. N.J. 
Bogue Elec. Mfg. Co .• Paterson. N.J. 
Brevel Prods. Corp .... Carlstadt. N.J. 
Carter Motor Co .• Chicago. III, 
Century Elec. Co .• SI. Louis. Mo. 
Clifton Div .• Clifton Hgts .• Pa. 
Continental Elec .• Newark. N.J .. 
Cramer Div .• Old Saybrook. Conn. 
Doerr Electric Corp,. Cedarburg. Wisc. 
Dumore Co .• Racine. Wisc. 
Dynamic Air Engrg .• Santa Ana. Calif. 
EVlGame. Inc .• Freeport. N.Y. 

,Edison. T.A~"'lnstr. Div:; Flo Lauderdale. 
Fla.' 

Elden Mfg. Corp .• Chicago. III. . ' 
Electric Indicator Co .• Inc .• Wilton. Conn': 
Electric Machinery Mfg. Co .• Minneapolis. 

Minn.. , " 
Elctrn. Specialty. Thomaston. Conn. 
Fasco Inds .• Inc .• Rochester. N.Y. 
Ferranti Ltd .• HoUinwQod. L.,ancs .• England 
Fincor Div.; York. Pa. 
Hansen Mfg. Co .• Princeton. Ind. 
Haydon Switch & Instr .• Waterbury. Conn. 
Heller. G K. Corp .• Las, Vegas. Nev. 
Holtzer-Cabot Carp .• No. Attleboro. Mass. 
Hydro-Alre Dlv .• Burbank. Calif. ' 
Ideal Elec. & Mfg. Co .• Mansfield. Ohio 
IMC MagnetiCS Corp .• Westb,ury. NY. 
Indiana Gen·1. Div .• Oglesby. III. 
Inland Motor Corp: of Va .• Radford. Va. 
Japanese Prods. ,Corp .• New Rochelle. 

N.Y. " 
Jones Motrola Corp .• Stamford. Conn. 
Kato Engrg. Co .• Mankato. Minn. 
Lear Siegler. Inc .• Santa Manica. Calif. 
Lear Siegler. Inc .• Elyria. Ohio 
Lincoln Elec. Co.; Cleveland. Ohio 
Mamco Corp .• Racine. Wisc. 
Minarik Elec. Co .• Los Angeles. Cal. 
Malon Motors & COil. ROiling Meadows. III. 
MPC Prods.Corp .... Chicago. III. 
Parametrics. Inc .• Orange. Conn, 
Pesco Prods .• Bedford. Ohio 
Pittman Corp .• Sellersville .. Pa., 

,Porter. H.K. Co .• Inc .• Pittsburgh. Pa. 
,Rae'Motor Corp .• McHenry. III. 
Rank Precision Inds .• W.,Nyack. N.Y~, 
Reliance Elec. Co .• ' Cleveland. Ohio 
Robbins & Myers. Inc,. Springfield. Ohio 
Seco Elctms. Corp .• Hopkins. Minn. 
Shigoto Inds .• Ltd .• New York. N.Y. 

Siemens Corp .• Power Equip. Div .• Iselin. 
N.J. 

Sigma Instrs .• Inc .• Braintree. Mass. 
Singer Co .• Somerville. N.J,. , 
Singer-General Precision. Inc .• Little Falls. 

N.J. 
Skurka Engrg. Co .• Los Angeles. Calif. 

'Stock Drive PrOdS .• , New Hyde Pk .• N. Y: 
Task Corp .• Anah,eim. Calif. 
Universal Elec. Co .• Owosso. Mich. 
Varo. Inc .• Santa Barbara. Cal. 
We,lco Inds. Inc .• Cincinnati. Ohio 
Western Gear Corp .• Pasadena. Cal. 
Westinghouse Elec. Corp .• Pittsburgh'. Pa. 
Westinghouse Elec. Corp .• Pittsburgh. Pa. 
Yaskawa Elec. America. Inc .• Oak Brook. 

III. 

Motors, Brushless, D-C 
Computer Devices of Calif., Santa Fe 

Springs, Cal. 
EaSlern Air Devices, Inc., Dover, N.H ... 
EEMCO Dlv., Los Angeles, Cal. , 

, p 1590,1591 
General Elec. Co., Schenectady, N.Y. 

p 1,595 
Globe Dlv. of TRW Inc., Dayton, Ohio 

p 1604 
HICO (Horizons Ini'l.), Redwood City, 

Cal ...................... , .................... ~ ......... p 1616 
Hurst Mfg. Corp., princeton, Ind. 
ITT Jennings"lndl Prods., San Jose, 
.. Cal ........................... , .... ~: .................. p 1618 
Magnellc Technology, Canoga Pk., Cal. 
Motronics Corp., Little Falls, N.Y. p 1624 
Precision Timer, Westbrook, Conn. 
Rotating Comps., Bay Shore, N~ Y.' 

P 1627 
Vernltron, Torrance, Cal. 
Aeroflex Labs .• Plainview. N.Y. 
Alliance Mfg: Co", Alliance. Ohio 
AMBAC Inds .• Garden City. N.Y. 

,American Elctrns .• Inc .• Fullerton. Cal. 
Barger Corp .• Sunnyvale. Cal. ' 
Bogue Elsc.Mfg. Co .• Paterson. N.J. 
Brevel Prods. Corp .• Carlstadt. N.J. 
Clifton Div .• ,Clifton Hgts .• Pa. 
Delta Elctrn. Control. Costa Mesa. Gal. 
Edison. T.A .• Instr. Div .• Flo Lauderdale. 

, Fla. , 
Electric Machinery Mfg. Co .• Minneapolis. 

Minn. , 
Electro-Pacific. Inc .• Goleta. Calif. 
Elctrn. Specialty .. Thomaston. Conn. 
Fasco Inds .• Inc .• Rochester. NY. 
Haydon Switch & Instr .• Waterbury. Conn. 
Hydro-Aire Div .• Burbank. Calif. , 
Ideal Elec. & Mfg. Co .• Mansfield. Ohio 
Lear Siegler. Inc .• Santa Mooica. Calif. 
Lear Siegler. Inc .• Elyria. Ohio 
Mamco Corp .• Racine. Wisc. 
Porter. H.K. Co .• Inc .• Pittsburgh. Pa. 
Robbins & Myers. Inc .• Springfield. Ohio 
Siemens Corp .• Camps. Div .• Iselin. N.J. 
Siemens Corp .• Power Equip. Div .• Iselin. 

N.J. 
Sperry Marine Sys .• Charlottesville. Va. 
Universal Elec. Co .• Owosso. Mich. 
Western Gear Corp .• Pasadena. Cal. 
Westinghouse Elec. Corp .• Pittsburgh. Pa. 
Westinghouse Elec. Corp .• Pittsburgh. Pa. 
Weston-Transicoil. Worcester. Pa .. 

Motors,Clock & Timing 
Bodine Elec. Co., Chicago, III. 
Dale Elctrns .• inc., Yankton, S.D. p 1584 
Eagle·Slgnal Dlv., Davenport, Iowa 

,Gene,ral Time Corp., Torrington, Conn. 
p 1321 

Haydon, A.'W. 'Co., Walerb\lry, Conn. 
HICO (Horizons Inl'l.), Redwood City, 

Cal 
Hursl Mfg. Corp., Princeton, Ind. 

, p 1608-1612,1615 
Pennwood Numechron, Pittsburgh, Pa. 
Sankyo Selkl Mfg. Co., Ltd., Tokyo, 

Japan ........ ~ .................................... p'1630 
Sealectro Corp., Mamaroneck, N.Y. 

,Conrac Corp .. New York. N.Y. 
Controls Co. of America. Schiller Park. III. 
Cramer Div .. Old Saybrook. Conn. 
Gleason-Avery Co .• Auburn. N.Y. 
Hale Instrs .• Inc .• Houston. Tex. 
Hansen Mfg. Co .• Princeton. Ind. 
Haydon Switch & Instr .• Waterbury. Conn. 
Inl'l. Register. Chicago. III. 
Malon Motors & Coil. Rolling Meadows. III. 

For addresses see YELLOW SECTION 

Siemens Corp .• Power Equip. Div .• Iselin. 
N.J. 

Motors, Control 
Allen·Bradley Co., Milwaukee, Wlsc. 
Ashland Elec. Prods., LI.C., N.Y. P 1578 
Bodine Elec. Co., Chicago, III ..... P 1581 
CML·Macarr, Inc., Edison, N.J. 
Eastern Air Devices; Inc., .Dover, N.H. 

p 1588 
EEMCO Div., Los Angeles, Cal ... Ii 1591 
General Elec. Co~ Schenectady, N.Y. 

, ' P 1595 
Globe Dlv. of TRW Inc., Dayton, Ohio 

p 1603 
HICO (Horizons Inl'I.), Redwood City, 

Cal .................. , ............................... ;. p 1616 
Magnedyne Inc" Carlsbad, Calif. p 1622 
Rolatlng Comps., Bay Shore, N.Y. 

, P 1627·1629 
Sankyo Selkl Mfg. Co., Ltd., Tokyo, 

Japan .............................................. p 1630 
Sawyer Inds., Arcadia, Cal .... _ ..... p 1631 
Servo-Tek Prods. Co., Hawthorne, N.J. 

p 1632 
Vernitron Corp., Deer Pk., N.Y. 
Yamashfna Selkl Co., Ltd., Kyoto, Japan 

p 1633 
Allis-Chalmers. Milwaukee. Wisc. 
Allis. Louis Co .• Milwaukee. Wisc. 
AMBAC Inds .• Garden City. N.Y. 
American Elctrns .• Inc .• Fullerton. Cal. 
Arrow-Hart. Inc .• Hartford. Conn . 
B & B Motor & Control. New York. NY 
Bendix. S. Montrose. Pa. 
Bergen Labs .• Inc .• Paterson. N.J. 
Bogue Elec. Mfg. Co .• Paterson. N.J. 
Carter Motor Co .• Chicago. III. 

'Controls Co. of America. Schiller Park. III. 
Edison. T.A .• 'Instr. Div .• Flo Lauderdale. 

Fla. 
Electric Indicator Co .• Inc .• Wilton. Conn. 
Electro-Craft Corp. Hopkins. Minn 
Fasco Inds .• Inc .• Rochester. NY. 
Hale Instrs .• Inc .• Houston. Tex. , 
Haydon Switch & Instr .• Waterbury. Conn. 
Holtzer-Cabot Corp .• No. Attleboro. Mass. 
Honeywell. Apparatus Controls. Mpls .• 

Minn. 
Honeywell. Ft. Washington. Pa. 
Ideal Elec~ & Mfg. Co .• , Mansfield. Ohio 
Indiana Gen·l. Div .• Oglesby. III. 
Inertial Motors Corp .• Doylestown. Pa., 
Inland Motor Corp. of Va .• Radford. Va . 
I,ntegrated Controls. San Diego. Cal. 
Japanese Prods. Corp .• New Rochelle. 

NY. 
Minarik Elec. Co,. ~os Angeles. Cal. 
MPC Prods. Corp .• Chicago. III. 
Parametrics. Inc .• Orange. Conn. 
Porter. H.K. Co .• Inc .• Pittsburgh. Pa. 
Rank Precision Inds .• W. Nyack. N.Y. 
Seco Elctrns. Corp .• Hopkins. Minn. 
Servotronics. Inc .• Buffalo. N.Y. 
Siemens Corp .• Power Equip. Div .• Iselin. 

N,J. 
Sigma Instrs .• Inc .• Braintree. Mass. 
Singer Co .• Somerville. N.J. 
Singer-General Precision. Inc .• Little Falls. 

N.J. 
Skurka Engrg. Co .• Los Angeles. Calif. 
Superior Elec .• Bristol. Conn. 
Tachtronic Instrs .• Inc .• New Ulm. Minn. 
Teledyne Inet. Gardena. Cal. ' 
Westinghouse' Elec .• Buffalo. N. Y. 
Weston-Transicoil. Worcester. Pa. 
Yaskawa Elec. America. Inc .• Oak Brook. 

III. 
Transduc,er Controls Corp .• Covina. Calif. 

Motors, Drag Cup 
Eastern Air Devices, Inc., Dover, N.H. 
EEMCO Div., Los Angeles, Cal. 
HICO (Horizons Inl·I.), Redwood City, 

Cal 
Rotating Comps., Bay Shore, N.Y. 
Vernilron Corp., Deer Pk., N.Y. 
American Elctms .• Inc .• Fullerton. Cal. 
Bendix. S, Montrose. Pa. 
Clifton Div .• Clifton Hgts .. Pa. 
Edison. T.A .• Instr. Div .• Flo Lauderdale. 

Fla. 
Electric Indicator Co .• Inc .• Wilton. Conn. 
Harowe Servo Controls. W. Chester. Pa. 
Singer-General Precision. Inc .• Little Falls. 

N.J. 
Skurka Engrg. Co .• Los Angeles. Calif. 
Tachtronic Instrs .• Inc .• New Ulm. Minn. 
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Weston·Transicoil, Worcester, Pa. 

Motors, Fractional HP 
Ametek/Lamb Elec., Kent, Ohio 
Ashland Elec. Prods., L.I.C., N.Y. 
Bodine Elec. Co., Chicago, III. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Dale Eletrns., Inc., Yankton, S.D. 
Eastern Air Devices, Inc., Dover, N.H. 
EEMCO Dlv., Los Angeles, Cal. 
General Elec. Co., Schenectady, N.Y. 
General Time Corp., Torrington, Conn. 
Globe Div. of TRW Inc., Dayton, Ohio 
Haydon, A. W. Co., Waterbury, Conn. 
HICO (Horizons Int'I.), Redwood City, 

Cal 
Howard Inds., Racine, Wisc. 
ITT Jennings, Indl Prods., San Jose, 

Cal 
Magnedyne Inc., Carlsbad, Calif. 
McLean Engrg. Labs., Princeton Jctn., 

N.J. 
Motronics Corp., Little Falls, N.Y. 
Pennwood Numechron, Pittsburgh, Pa. 
Rotating Comps., Bay Shore, N.Y. 
Sankyo Selki Mfg. Co., Ltd., Tokyo, 

Japan . 
Sawyer Inds., Arcadia, Cal. 
Standard Pneumatic Motor Co., 

Whittier, Calif. 
Vernltron Corp., Deer Pk., N.Y. 
Yamashina Seiki Co., Ltd., Kyoto, Japan 
Alliance Mfg. Co., Alliance, Ohio 
AMBAC Inds., Garden City, N.Y. 
American Elctms., Inc., Fullerton, Cal. 
AMF Electrosystems Div., Vandalia, Ohio 
Aristo·Craft Distinctive Miniatures, New 

York, N.Y. 
Avionics, Inc., South Bend, Ind. 
B & B Motor & Control, New York, Ny 
Barber·Colman Co., Electro·Mechanical 

Prods. Div., Rockford, III. 
Beau Motor Div., N. Haven, Conn. 
Bergen Labs., Inc., Paterson, N.J. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Brevel Prods. Corp., Carlstadt, N.J. 
Carter Motor Co., Chicago, III. 
Century Elec. Co., SI. Louis, Mo. 
Components Specialties. Inc., Freeport, N.Y. 
Conrac Corp., New York, N.Y. 
Cramer Div., Old Saybrook, Conn. 
De Soto Elec. Prods., De Soto, Mo. 

. Doerr Electric Corp., Cedarburg, Wisc. 
Dri·Clave Corp., Westbury, N.Y. 
Dumore Co., Racine, Wisc. 
Dynamic Air Engrg., Santa Ana, Calif. 
Edison, T.A., Instr. Div., FI. Lauderdale, Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electric Motors & Specialties, Garrett, Ind. 
Elctm. Specialty, Thomaston, Conn. 
Fasco Inds., Inc., Rochester, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Fincor Div., York, Pa. 
Gleason·Avery Co., Auburn, N.Y. 
Hale Instrs .. Inc .. Houston. Tex. 
Harowe Servo Controls, W. Chester, Pa. 
Heller, G K, Corp., Las Vegas, Nev. 
Holtzer·Cabot Corp., No. Attleboro, Mass. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Hydro·Aire Div., Burbank, Calif. 
IMC Magnetics Corp., Westbury, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp., Stamford, Conn. 
L & R Mfg. Co., Kearny, N.J. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Mamco Corp., RaCine, Wisc. 
Micro Switch, Freeport, III. 
Malon Motors & Coil, Rolling Meadows, III. 
Parametricg, Inc., Orange, Conn. 
Pesco Prods., Bedford, Ohio 
PIC Design Corp., Ridgefield" Conn. 
Pittman Corp., Sellersville" Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Rae Motor Corp., McHenry, III. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springlield, Ohio 
Sampson Elctrns. Prods. Div., Chicago, III. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Power Equip. Div., Iselin, 

N.J. 
Singer Co .. Somerville, N.J. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
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Skurka Engrg. Co., Los Angeles, Calif. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Superior Elec., Bristol, Conn. 
Tachtronic Instrs., Inc., New Ulm, Minn. 
Task Corp., Anaheim, Calif. 
Universal Elec. Co., Owosso, Mich. 
Uppco, Inc., Chicago, III. 
Varo, Inc., Santa Barbara, Cal. 
Welco Inds. Inc., Cincinnati, Ohio 
Western' Gear Corp., Pasadena,. Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston·Transicoil, Worcester, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 
Zero·Max Co., Minneapolis, Minn. 

Motors, Gearhead 
Ametek/Lamb Elec., Kent, Ohio .• p 1573 
Ashland Elec. Prods., L.I.C., N.Y. 
Automation Dev., Culver City, Cal. 

p 1310 
Bodine Elec. Co., Chicago, III ..... P 1581 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

p 1582 
Computer Devices of Calif., Santa Fe 

Springs, Cal. 
Dale Elctrns., Inc., Yankton, S.D. p 1584 
Dynamic Instr. Corp., Plainview, N.Y. 
Eastern Air Devices, Inc., Dover, N.H. 

. P 1588,1589 
EEMCO Div., Los Angeles, Cal ... p 1591 
FAE Instr. Corp., Huntington Sta., N.Y. 

p 1587 
General Elec. Co., Schenectady, N.Y. 

p 1595 
Globe Div. of TRW Inc., Dayton, Dhio 

p 1598,1599,1601,1603,1606 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
HICO (Horizons Inl'l.), Redwood City, 

Cal 
Howard Inds., RaCine, Wisc ......... p 1617 
Hurst Mfg. Corp., Princeton, Ind. 

p 1610-1612 
Magnetic Technology, Canoga Pk., Cal. 

p 1635 
Planet Instr., Ft. Wayne, Ind. 

p 1340,1626 
Rotating Comps., Bay Shore, N.Y. 

p 1627 
Sawyer Inds., Arcadia, Cal ........... p 1631 
Servo-Tek Prods. Co., Hawthorne, N.J. 
Vernltron, Torrance, Cal ............... p 1635 
Vern it ron Corp., Deer Pk., N.Y. .. P 1635 
Yamashlna Selkl Co., Ltd., Kyoto, Japan 
Alliance Mfg. Co., Alliance, Ohio 
Allis·Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
AMBAC Inds., Garden City, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
Aubin, A.E. Co., Glastonbury, Conn." 
B & B Motor & Control, New York, NY 
Barber·Colman Co., Electro·Mechanical 

Prods. Div., Rockford, III. 
Beau Motor Div., N. Haven, Conn. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Brevel Prods. Corp., Carlstadt, N.J. 
Carter Motor Co., Chicago, III. 
Century Elec. Co., SI. Louis, Mo. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Cramer Div., Old Saybrook, Conn. 
Doerr Electric Corp., Cedarburg, Wisc. 
Dumore Co., RaCine, Wisc. 
Edison, TA, Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electro·Craft Corp, Hopkins, Minn 
Elctrn. SpeCialty, Thomaston, Conn. 
Essex Engrg. Co., Inc., Essex, Conn. 
Geartronics Corp., N. Billerica, Mass. 
Gleason·Avery Co., Auburn, N.Y. 
Harowe Servo Controls, W. Chester, Pa. 
Heller, G K, Corp., Las Vegas, Nev. 
Holtzer·Cabot Corp., No. Attleboro, Mass .. 
IMC Magnetics Corp., Westbury, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Mamco Corp., RaCine, Wisc. 
Meltronics Inc., Wantagh, N.Y. 
Malon Motors & COil, Rolling Meadows, III. 
Motoresearch Mfg. Co., RaCine, Wisc. 
MPC Prods. Corp., Chicago, III. 
Novatronies, Inc., Pompano Beach, Fla. 

Pesco Prods., Bedford, Ohio 
Rae Motor Corp., McHenry, III. 
Rank Precision Inds., W. Nyack, N.Y. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield, Ohio 
Seco Elctrns. Corp., Hopkins, Minn. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Power Equip. Div., Iselin, 

N.J. 
Singer Co., Somerville, N.J. 
Singer·General PreCision, Inc., Little Falls, 

N.J. 
Superior Elec., Bristol, Conn. 
Tachtronic Instrs., Inc., New Ulm, Minri. 
Task Corp .. Anaheim, Calif. 
Uppco, Inc., Chicago, III. 
USM Corp., Wakefield, Mass. 
Varo, Inc., S~ta Barbara, Cal. 
Western Gear Corp., Pasadena, Cal. 
Weston·Transicoil, Worcester, Pa. 

Motors, Gyro 
EEMCO Dlv., Los Angeles, Cal. 
HICO (Horizons Inl'l.), Redwood City, 

Cal 
Magnetic Technology, Canoga Pk., Cal. 

p 1635 
Rotating Comps., Bay Shore, N.Y. 
Vemltron, Torrance, Cal ............... p 1635 
Vemltron Corp., Deer Pk., N.Y .•• P 1635 
American Elctrns., Inc., Fullerton, Cal. 
Avionics, Inc., South Bend, Ind. 
Boehme, H.O., Inc., Plainview, N.Y. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Ferranti Ltd., Hollinwood, Lanes., England 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Sanders Assocs., Inc., Manchester, N.H. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Weston·Transicoil, Worcester, Pa. 
Wolfson, P.J. Co., New Rochelle, N.Y. 

Motors, Hysteresis 
Ashland Elec. Prods., LI.C.; N.Y. 

P 1574-1576 
Bodine Elec. Co., Chicago, III ..... P 1581 
Dale Eletrns., Inc., Yankton, S.D. p 1584 
Eastern Air Devices, Inc., Dover, N.H. 

p 1588 
EEMCO Div., Los Angeles, Cal ... p 1591 
General Time Corp., Torrington, Conn. 

p 1321 
Globe Div. of TRW Inc., Dayton, Ohio 

p 1599·1602,1605 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
Howard Inds., RaCine, Wisc ......... p 1617 
Hurst Mfg. Corp., Princeton, Ind. 

p 1608·1610,1612·1615 
Magnetic Technology, Canoga Pk., Cal. 

P 1635 
McLean Engrg. Labs., Princeton Jctn., 

N.J ...................................... _ ........... P 1623 
Motronics Corp., Little Falls, N.Y. p 1624 
Pennwood Numechron, Pittsburgh, Pa. 
Rotating Comps., Bay Shore, N.V: 

p 1627·1629 
Sankyo Selkl Mfg. Co., Ltd., Tokyo, 

Japan 
Sawyer Inds., Arcadia, Cal ........... p 1631 
Vernitron, Torrance, Cal ............... p 1635 
Vernitron Corp., Deer Pk., N.Y ... P 1635 
Yamashina Seiki Co., Ltd., Kyoto, Japan 

p 1633 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NY 
Barger Corp., Sunnyvale, Cal. 
Beau Motor Div., N. Haven, Conn. 
Beckman Instrs.,·Helipot Div., Fullerton, 

Cal. . . 

Conrac Corp., New York, N.Y. 
Control Data Corp., Minneapolis, Minn. 
Cramer Div., Old Saybrook, Conn. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Elctrn. Specialty, Thomaston, Conn. . 
Hale Instrs., Inc., Houston, Tex. 
Hansen Mfg. Co., Princeton, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Holtzer·Cabot Corp., No. Attleboro, Mass. 
Hydro·Aife Div., Burbank, Calif. 

For addresses see YELLOW SECTION 

Motors, Induction 
IMC Magnetics Corp., Westbury, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Singer Co., Somerville, N.J. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los Angeles, Calif. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Tachtronic Instrs., Inc., New Ulm, Minn. 
Task Corp., Anaheim, Calif. 
UMC Electronics Co., North Haven, Conn. 
Western Gear Corp., Pasadena, Cal. 
Weston·Transicoil, Worcester, Pa. 

Motors, Incremental, Stepping 
-See Motors, Stepping 

Motors, Induction 
Ametek/Lamb Elec., Kent, Ohio 
Ashland Elec. Prods., LI.C., N.Y. 
Bodine Elec. Co., Chicago, III. 
Eastern Air Devices, Inc., Dover, N.H. 

p 1588,1589 
EEMCO Div., Los Angeles, Cal ... p 1591 
General Elec. Co., Schenectady, N.Y. 

p 1595 
General Time Corp., Torrington, Conn. 
Globe Div. of TRW Inc., Dayton, Ohio 

p 1600-1602 
Howard Inds., RaCine, Wisc ......... p 1617 
ITT Jennings, Indl Prods., San Jose, 

Cal .................................................... p 1618 
Magnedyne Inc., Carlsbad, Calif. p 1622 
McLean Engrg. Labs., Princeton Jetn., 

N.J. .................................................. P 1623 
Motronics Corp., Little Falls, N.Y. p 1624 
Rotating Comps., Bay Shore, N.Y. 

P 1627·1629 
Sankyo Seiki Mfg. Co., Ltd., Tokyo, 

Japan 
Sawyer Inds., Arcadia, Ca!.. ......... p 1831 
Vernitron Corp., Deer Pk., N.Y. 
Yamashina Seiki Co., Ltd., Kyoto, Japan 

p 1633 
Alliance Mfg. Co., Alliance, Ohio 
Allis·Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
American Elctrns., Inc., Fullerton, Cal. 
Aristo·Craft Distinctive Miniatures, New 
, York, N.Y. 
B & B Motor & Control, New York, NY 
Barber·Colman Co., Electro.MeGhanical 

Prods. Div., Rockford, III. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Brevel Prods. Corp., Carlstadt, N.J. 
Carter Motor Co., Chicago, III. 
Century Elec. Co., St. Louis, Mo. 
Clifton Div., Clifton Hgts., Pa. 
Conrac Corp., New York, N.Y. 
Continental Elec., Newark, N.J. 
De Soto Elec. Prods., De Soto, Mo. 
Doerr Electric Corp., Cedarburg, Wisc. 
Dynamic Air Engrg., Santa Ana, Calif. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electric Machinery Mfg. Co., Minneapolis, 

Minn. 
Electric Motors & Specialties, Garrett, Ind. 
Fasco Inds., Inc., Rochester, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Haydon Switch & Instr., Waterbury, Conn. 
Holtzer·Cabot Corp., No.'Attleboro, Mass. 
Ideal Elec. & Mfg. Co., Mansfield, Ohio 
IMe MagnetiCS Corp., Westbury, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jerome Elec. Corp., Orange, N.J. 
Kato Engrg. Co., Mankato, Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Lincoln Elec. Co., Cleveland, Ohio 
Mamco Corp., RaCine, Wisc. 
Malon Motors & Coil, Rolling Meadows, III. 
Pesco Prods., Bedford, Ohio 
Porter, HK Co., Inc., Pittsburgh, Pa. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield, Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Singer Co., Somerville, N.J. 
Singer·General Precision, Inc., Little Falls, 

N.J. 
Skinner Polynoid Div., New Britain, Conn. 
Skurka Engrg. Co., Los Angeles, Calif. 
Tachtronic Instrs., Inc., New Ulm, Minn. 
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Motors, Induction (cont'd) 
Task Corp., Anaheim, Calif. 
Universal Elec. Co., Owosso, Mich. 
Uppco, Inc., Chicago, III. 
Varo, Inc., Santa Barbara, Cal. 
Welco Inds. Inc., CinCinnati, Ohio 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elee. Corp., Pittsburgh, Pa. 
Westinghouse Elec. Corp .. Pittsburgh, Pa. 
Weston-Transicoil, Worcester, Pa. 

Motors, Mlniature-See 
Motors, Fractional Hp 

Motors, Selsyn-See Motors, 
Synchronous 

Motors, Servo Electric 
Ametek/Lamb Elec., Kent, Ohio •• p 1572 
Bodine Elec. Co., Chicago, III ••••• P 1581 
Bowmarlnstr. Corp., Ft. Wayne, Ind. 

p 1582 
Eastern Air DeVices, Inc., Dover, N.H. 

p 1589 
EEMCO Div., Los Angeles, Cal •• , p 1591 
General Elec. Co., Schenectady, N.Y. 

p 1595 
Globe Div. of TRW Inc., Dayton, Ohio 

Motors, Permanent Magnet HICO (Horizons Int'I.), Redwood City, 
Cal 

Ametek/Lamb Elec., Kent, Ohio •• p 1573 Howard Inds., Racine, Wisc. 
Bowmar Instr. Corp., Fl. Wayne, Ind. Magnedyne Inc., Carlsbad, Calif. p 1622 
EEMCO Div., Los Angeles, Cal ••• p 1591 Magnetic Technology, Canoga Pk.,' Cal. 
General Elec. Co., Schenectady, N.Y. p 1634 

. P 1595 Rotating Comps., Bay Shore, N.Y. 
General Time Corp., Torrington, Conn. p 1628 
Globe Dlv. of TRW Inc., Dayton, Ohio Sawyer Inds., Arcadia, Cal ••••••••••• p 1631 

P 1598,1599,1604. Servo-Tek Prods. Co., Hawthorne, N.J. 
Haydon, A. W. Co., Waterbury, Conn. p 1632 

. P 1597 Vernltron, Torrance, Cal ............... p 1634 
HICO (Horizons Inl'l.), Redwood City, Vernltron Corp., Deer Pk., N.Y ... P 1634 

Cal Yamashlna SelkiCo., Ltd., Kyoto, Japan 
ITT Jennings, Indl Prods., San Jose, p 1633 

Cal American Elctrns., Inc., Fullerton, Cal. 
Magnedyne Inc., Carlsbad, Calif. p 1622 AMF Electrosystems Div., Vandalia, Ohio 
Magnetic Technology, Canoga Pk., Cal. Avionics, Inc., South Bend, Ind. 
McLean Engrg. Labs., Princeton Jctn., B & B Motor & Control, New York, NY 

N.J. Barber·Colman Co., Electro·Mechanical 
Motronlcs Corp., Little Falls, N.Y. p 1624 Prods. Div., Rockford, III. 
Precision Timer, Westbrook, Conn.' Barger Corp., Sunnyvale, Cal. 
Rotating Comps., Bay Shore, N.Y. Beckman lostrs., Helipot Div., Fullerton, 
Sawyer Inds., Arcadia, Cal ........... p 1631 Cal. 
Servo-Tek Prods. Co., Hawthorne, N.J. Bendix, S. Montrose, Pa. 
Vernltron Corp., Deer Pk., N.Y. Bogue Elec. Mfg. Co., Paterson, N.J. 

AMBAC Inds., Garden City, N.Y. 
A'Tlerican Elctrns., Inc., Fullerton, Cal. 
Aristo·Craft Distinctive Miniatures, New 

York, N.Y. 
B & B Motor & Control, New York, NY 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. ' 
Barger Corp., Sunnyvale, Cal. 
Bergen Labs., Inc., Paterson, N.J. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Brevel Prods. Corp., Carlstad!, N.J. 
Carter Motor Co., Chicago, III. 
Clifton Div., Clifton Hgts., Pa. ' 
Control Data Corp., Minneapolis, Minn. 
Controls Co. of America, Schiller Park, III. 
Cramer Div., Old Saybrook, Conn. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electro-Craft Corp, Hopkins, Minn 
Elctm. SpeCialty, Thomaston, Conn. 
Gettys Mfg. Co., Racine, Wisc. 
Heller, G 'K, Corp., Las Vegas, Nev. 
IMC Magneties Corp., Maywood, Cal. 
Indiana Gen'!. Div., Oglesby, III. 
Inertial Motors Corp., Doylestown, Pa. 
Inland Motor Corp. of Va., Radford, Va. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Minarik Elec. Co.,. Los Angeles, Cal. 
Malon Motors & Coil, RolOng Meadows, III. 
Parametries, Inc., Orange, Conn. 
Pillman Corp., Sellersville .. Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Rae Motor Corp., McHenry, III. 
Reliance Elec. Co., Cleveland, Ohio 
. Servo Prods. Co., Altadena, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Power EqUip. Div., Iselin, 

N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los Angeles, Calif. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Superior Elec., Bristol, Conn. 
Varo, Inc., Santa Barbara, Cal. 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston-Transicoil, Worcester, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., lIIlinneapolis, Minn. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electro-Craft Corp; Hopkins, Minn . 
Elctrn. Specialty, Thomaston, Conn. 
Esterline Angus Div .. Indianapolis, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Holtzer-Cabot Corp., No. Attleboro, Mass. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Ft. Washington, Pa. 
IMC Magnetics Corp., Westbury, N.Y. 
Inertial Motors Corp., Doylestown, Pa. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Jones Motrola Corp., Stamford, Conn .. 
Kollsman Instr. Corp., Syosset, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Micro Switch, Freeport, III. 
MPC ProdS. Corp., Chicago, III. 
Pittnian Corp., Sellersville .. Pa. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Rank Precision Inds., W. Nyack, N.Y. 
Reliance Elec. Co., Cleveland, Ohio 
Sanders Assoes., Inc., Manchester, N.H. 
Servo Prods. Co., Altadena, Cal. 
Servotronies, Inc., Buffalo, N.Y. 
Siemens Corp., Power Equip. Div., Iselin, 

N.J. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los Angeles, Calif. 
Tachtronic Instrs .. Inc., New Ulm, Minn. 
Western Gear Corp., Pasadena, Cal. 
Weston-Transicoil, Worcester, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III . 

Motors, Squirrel Cage 
Ametek/Lamb Elec., Kent, Ohio 
Bodine Elec. Co., Chicago', III. 
Eastern Air Devices, Inc., Dover, N.H. 
EEMCO Dlv., Los Angeles, Cal. 
General Elec. Co., Schenectady, N.Y. 
Howard Inds., RaCine, Wlsc. 
Magnedyne Inc., Carlsbad, Calif; 
Motronlcs Corp., Ullle Falls, N.Y. 
Rotating Comps., Bay Shore, N.Y. 
Vernltron Corp., Deer Pk., N.Y. 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
American Elctrns., Inc., ,Fullerton, Cal. 
B & B Motor & Control, New York, NY 
Bogue Elec. Mfg. Co., Paterson, N.J. 
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Brevel Prods. Corp., Carlstadt, N.J. 
Century Elec. Co., St. Louis, Mo. 
Continental Elec., Newark, N.J. 
De Soto Elec. Prods., De Soto, Mo. 
Doerr Electric Corp., Cedarburg, Wisc. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electric Machinery Mfg. Co., MinneapoliS, 

Minn. 
Elct";. Specialty, Thomaston, Conn. 
Holtzer-Cabal Corp., No. Attleboro, Mass. 
Ideal Elec. & Mfg. Co., ManSfield, Ohio 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio 
Lincoln Elec. Co., Cleveland, Ohio 
Pesco Prods., Bedford, Ohio . 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield, Ohio 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los·Angeles, Calif. 
Task Corp.; Anaheim, Calif. 
Universal Elec. Co., Owosso, Mich. 
Varo, Inc., Santa Barbara, Cal. 
Welco Inds. Inc., Cincinnati, Ohio 
Westem Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston-Transicoil, Worcester, Pa. 

Motors, Stepping 
Automation Dev., Culver City, Cal. 

p 1310 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

p 1582 
Computer Devices of Calif., Santa Fe 

Springs, Cal ................................... p 1583 
Computer Instrs., Hempstead, N.Y. 
Eastern Air Devices, Inc., Dover, N.H. 
EEMCO Dlv., Los Angeles, Cal. 
General Elec. Co., Schenectady, N.Y. 
Globe Dlv. of TRW Inc., Dayton, Ohio 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
Heinemann Elec. Co., Trenton, N.J. 

p 1919 
HICO (Horizons Inl'l.), Redwood City, 

Cal 
Icon Corp., Cambridge, Mass. •••• p 1333 
Ledex, Inc., Dayton, Ohio ............ p 1619 
Magnetic Technology, Canoga Pk., Cal. 

, p 1635 
Motronlcs Corp., LIllie Falls, N.Y. p 1624 
Summit Engrg. Corp., Bozeman, Mont. 
Vernitron, Torrance, Cal ............... p 1635 
Vernltron Corp., Deer Pic., N.Y ••• P 1635 
Abrams Instr., Lansing, Mich. 
Aeroflex Labs., Plainview, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NY' 
Bergen Labs., Inc., Paterson, N.J. 
Clifton Di •. , Clifton Hgts., Pa. 
Control Data Corp., MinneapoliS, Minn. 
Doerr Electric Corp., Cedarburg, Wisc. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Ferranti Ltd., Hollinwood, Lancs., England 
Gap Instr. Corp., Hauppauge, N.Y. 
Harowe Servo Controls, W. Chester, Pa. 
IMC MagnetiCS Corp., Maywood, Cal. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kollsman Instr. Corp., Syosset, N.Y. 
Micro Switch, Freeport, III. 
MPC Prods. Corp., Chicago, III. 
Novatronics, Inc., Pompano Beach, Fla. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Sigma Instrs:, Inc., Braintree, Mass. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Superior Elec., Bristol, Conn: 
USM Corp., Wakefield, Mass. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Western. Gear Corp.,. Pasadena, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston-Transicoil, Worcester, Pa. 

Motors, Synchronous 
Ashland Elec. Prods., LI.C., N.Y.p 

1574-1577 
Bodine Elec. Co., Chicago, III ..... P 1581 
Computer Devices of Calif., Santa Fe 

Springs, Cal ................................... p 1583 
Dale Elctrns., Inc., Yankton, S.D. p 1584 

Eastern Air Devices, Inc., Dover, N.H. 
p 1588 

EEMCO Dlv., Los Angeles, Cal ... p 1591 
General Elec. Co., Schenectady, N.Y. \ 

P 1595 
General Time Corp., Torrington, Conn. 

p 1321 
Globe Dlv. of TRW Inc., Dayton, Ohio 

p 1599-1602,1605 
Haydon, A. W. Co., Waterbury, Conn. 

. p 1597 
Howard Inds., RaCine, Wlsc ......... p 1617 
Hurst Mfg. Corp., Princeton, Ind. 

p 1608-1615 
ITT Jennings, Indl Prods., San Jose, 

Cal .................................................... p 1618 
MagnetiC Technology, Canoga Pk., Cal. 

p1635 
McLean Engrg. Labs., Princeton Jctn., 

N,J ................................................... P 1623 
Motro(1lcs Corp., Little Falls, N.Y. p 1624 
Pennwood Numechron, Pittsburgh, Pa. 
Precision Timer, Westbrook, Conn. 
Rotating Comps., BaY.Shore, N.Y. 

p 1627-1629 
Sankyo Seikl Mfg. Co., Ltd., Tokyo, . 

Japan 
Sawyer Inds., Arcadia, Cal.'. ......... p 1631 
Vernltron, Torrance, Cal •••••••..•..•.• p 1635 
Vernltron Corp., Deer Pic., N.Y ••• P 1635 
Yamashlna Selkl Co., Ltd., Kyoto, Japan 

p 1633 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NY 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Beau Motor Div., ·N. Haven, Conn. 
Beckman Instrs., Helipot Div:, Fullerton, 

Cal. 
Bendix, S. Montrose, Pa. 
Bergen Labs., Inc., Paterson, N.J. 
Bogue Elec. Mfg. Co., Paterson, N.J .. 
Clifton Div., Clifton Hgts., Pa. 
Conrac Corp., New York, N.Y. 
Control Data Corp., Minneapolis, Minn. 
Controls Co. of America, Schiller Park, III. 
Cramer Div., Old Saybrook, Conn. 
Dillmore-Freimuth Corp., Milwaukee, Wlsc. 
Doerr Electric Corp., Cedarburg, Wisc. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electric Machinery Mfg. Co., Minneapolis, 

Minn. 
Elctrn. Specialty, Thomaston, Conn. 
Fasco Inds., Inc., Rochester, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Rncor Div., York, Pa. 
Gleason-Avery Co., Auburn, N.Y. 
Hale Instrs., Inc., Houston, Tex. 
Hansen Mfg. Co., Princeton, Ind. 
Harowe Servo Controls, W. Chester, Pa. 
Haydon Switch & Instr., Waterbury, Conn. 
Holtzer-Cabot Corp., No. Attleboro, Mass. 
Honeywell, Ft. Washington, Pa. 
Ideal Elec. & Mfg. Co., Mansfield, Ohio 
IMC Magnetics Corp.,Westbury, N.Y. 
Indiana Gen'l. Div., Oglesby, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kato Engrg. Co., Mankato, Minn. 
Kollsman Instr. Corp., Syosset, N.Y.' 
Lear Siegler, Inc., Santa Monica, Calif. 
Malon Motors & COil, Rolling Meadows, III. 
MPC Prods. Corp., Chicago, III. 
Novatronies, Inc., Pompano Beach, Fla. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield,Ohio 
Siemens Corp., Camps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Somerville, N.J. 
Singer-General PreCision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los Angeles, Calif. 
Stock Drive Prods., New Hyde Pk., N.Y. 
Superior Elec., Bristol, Conn. 
Tachlronic Instrs., Inc., New Ulm, Minn. 
Task Corp., Anaheim, Calif. • 
UMC Electronies Co., North Haven, Conn. 
Universal Elec. Co., Owosso, Mich. 
Uppco, Inc .. Chicago, .III. 
USM Corp., Wakefield, Mass. 
Western Gear Corp., Pasadena, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa 
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Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston-Transicoil, Worcester, Pa. 

Motors, Synchronous, 
Polarized-See Motors, 
Snychronous 

Motors, Timing-See Motors, 
Clock & Timi~g 

Motors, Torque 
Ametek/Lamb Elec.,. Kent, Ohio 
Ashland Elec, Prods., LI.C., N.Y. 

P 1578,1579 
Bodine Elec. Co., Chicago, III ..... P 1581 
Eastern Air Devices, Inc., Dover, N.H. 

p 1588 
EEMCO Dlv., Los Angeles, Cal ... p 1591 
General Elec. Co., Schenectady, N.Y. 
Globe Dlv. of TRW Inc., Dayton, Ohio 

p 1604,1605 
HICO (Horizons Int'I.), Redwood City, 

Cal 
Howard Inds., Racine, Wlsc. 
Magnedyne Inc., Carlsbad, Calif. p 1622 
Magnetic Technology, Canoga Pk., Cal. 

p 1635 
Motronlcs Corp., Little Falls, N.Y. p 1624 
Rotating Comps., Bay Shore, N.Y. 

p 1627,1629 
Sawyer IndlkArcadla, Cal ........... p 1631 
Vernltron, Torrance, Cal ............... p 1635 
Vernltron Corp., Deer Pic., N.Y ... P 1635 
Yamashlna Selkl Co., Ltd., Kyoto, Japan 
Aeroflex Labs., Plainview, N. Y. 
AMBAC Inds., Garden City, N.Y. 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NV 
Beau Motor Div., N. Haven, Conn. 
Bogue Elec. Mfg. Co., Paterson, N.J. 
Carter Motor Co., Chicago, III. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Doerr Electric Corp., Cedarburg, Wisc. 
Edison, TA, Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Electro-Craft Corp, Hopkins, Minn 
Elctrn. Specialty, Thomaston, Conn. 
Fasco Inds., Inc., Rochester, N.V. 
General Scanning, Watertown, Mass. 
Glar-Ban Corp., Buffalo, N.V. 
Hobbs Mfg. Co., Worcester, Mass. 
Holtzer-Cabot Corp., No. Attleboro, Mass. 
IMC Magnetics Corp., Westbury, N.V. 
Indiana Gen'I. Div., Oglesby, III. 
Inland Motor Corp. of Va., Radford, Va. 
Japanese Prods. Corp., New Rochelle, 

N.V. 
Mechanics For Elctrns., Inc., Wilmington, 

Mass. 
Malon Motors & Coil, Rolling Meadows, III. 
O'Brien, D. G., Inc., Framingham, Mass. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield, Ohio 
Servotronics, Inc., Buffalo, N.V. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Siemens Corp., Power Equip. Div., Iselin, 
. N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Skurka Engrg. Co., Los Angeles, Cal!f. 
Stancil-Hoffman Corp., Hollywood, Calif. 
Superior Elec., Bristol, Conn. 
Task CorP., Anaheim, Calif. 
UMC Electronics Co., North Haven, Conn. 
Welco Inds. Inc., Cincinnati, Ohio 
Western Gear Corp., Pasadena, Cal. 
Weston·Transicoil, Worcester, Pa. 
Wolfson, P.J. Co., New Rochelle, N.V. 

Motors, Universal, A-C Or D-C 
Operation 

Ametek/Lamb Elec., Kent, Ohio 
Bodine Elec. Co., Chicago, III. 
General Elec. Co., Schenectady, N.Y. 
Globe Div. of TRW Inc., Dayton, Ohio 
Howard Inds., Racine, Wlsc ......... p 1617· 
ITT Jennings, Indl Prods., San Jose, 

Cal_ .......... _ ...... _ .... _ .... _ ................ _ ... __ p 1618 
Motronlcs Corp., Little Falls, N.Y. 
Sawyer Inds., Arcadia, Cal. 
American Elctrns., Inc., Fullerton, Cal. 
B & B Motor & Control, New York, NV 

Bogue Elec. Mfg. Co., Paterson, N.J. 
Carter Motor Co., Chicago, III. 
Dri·Clave Corp., Westbury, N.V. 
Dumore Co., Racine, Wisc. 
Dyna Technology Inc., Sioux City, Iowa 
Dynamic Air Engrg., Santa Ana, Calif. 
EV/Game, Inc., Freeport, N.V. 
Electric Indicator Co., Inc., Wilton, Conn. 
Heller, G K, Corp., Las Vegas, Nev. 
Holtzer-Cabot Corp.,. No. Attleboro, Mass. 
Jones Motrola Corp., Stamford, Conn. 
Mamco Corp., Racine, Wisc. 
Minarik Elec. Co., Los Angeles, Cal. 
Parametrics, Inc., Orange, Conn. 
Porter, H.K. Co .. Inc., Pittsburgh, Pa. 
Rae Motor Corp., McHenry, III. 
Robbins & Myers, Inc., Springfield, Ohio 
Shigoto Inds., Ltd., New Vork, N.Y. 
Siemens Corp., Power Equip. Div., Iselin, 

N.J. 
Task Corp., Anaheim, Calif. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Motors, Vacuum 
Ametek/Lamb Elec., Kent, Ohio .. p 2m 
EEMCO Div., Los Angeles, Cal. 
HICO (Horizons Inl'l.), Redwood City, 

Cal 
Mamco Corp., Racine, Wisc. 
Porter, H.K. Co., Inc., Pittsburgh, Pa. 
Singer Co., Somerville, N.J. 
Superior Elec., Bristol, Conn, 

Mounts, Antenna 
(Non consumer 
Applicatlons)-See Vol 1 

Mounts, CRT & Accessories 
Beta Instr., Newton Upper Falls, Mass. 

p 337 
CELCO, Mahwah, N.J_ .................. _ ... P 339 
Corning Glass Works, Televis.ion Prods. 

Div., Corning, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.V. 
Kentucky Elctms., Owensboro, Ky. 
Lorang~r Mfg. Corp., Warren, Pa. 

Mounts, Crystal-8ee Vol 1 

Mounts, Integrated Circult-
See Sockets, Integrated 
Circuit 

Mounts, Klystron 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
General Microwave Corp., Farmingdale, 

N.V. 
Guide Inds., -Inc., Sun Valley, Cain. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Narda Microwave Corp., Plainview, N.Y. 
PRO Elctrns., Inc., Westbury, N.V. 
Premier Microwave, Port Chester, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Sage Labs. Inc., Natick, Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.V. 
TRG Prods., E. Boston, Mass. 

Mounts, Microwave 
American Elctm. Labs_, inc., Lansdale, 

Pa ............... __ .............. _ ....... _ .. _ .. _ .... p 1552 
Hewlett-Packard, Palo Alto, Cal. 
Waveline, Inc., W. Caldwell, N.J. 
Welnschel Engrg. Co.; Gaithersburg, 

Md. 
Aircom, Inc., Union. N.H. 
Astrolab Inc., Linden, N J 
CES Elctrns., Brooklyn, N.Y. 
Decibel Prods., Inc., Dallas, Tex. 
Dittmore-Freimuth Corp., Milwaukee~ Wisc. 
Gabriel Elctrns. Corp .• Saco, Me. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds., Inc., Sun VaHey, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Mlcroflect Co., Salem, Ore. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc .• Burlington, Mass. 

Microwave Development Labs., Inc., 
Needham Hgts., Mass. 

Microwave Labs. America, Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Labs., Inc., Rowley, Mass. 
PRO Elctrns., Inc., Westbury, N.V. 
Premier Microwave, Port Chester, N.V. 
Radiation Sys., Inc., McLean, Va. 
Sage Labs. Inc., Natick, Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Victor Microwave. Inc., Wakefield, Mass. 

Mounts, Mobile Antenna-8ee 
Mounts, Antenna-Vol 1 

Mounts, Motor 
Barry Controls, Watertown, Mass. 
Lord Mfg. Co., Erie, Pa. 
Metropolitan Wire Goods, Wilkes-Barre, 

Pa. 
Minisink Rubber Co., Inc., Unionville, N.V. 
Stock Drive Prods., New Hyde Pk., N.V. 

Mounts, Shock & Vlbration-
See Vol 3 

Mounts, Tape Head-
See Vol 1 

Mounts, Thermistor 
Hewlett-Packard, Palo Alto, Cal. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J. 
Welnschel Engrg. Coo, Gaithersburg, 

Md. 
Astrolab Inc., Linden, N J 
Coax Devices Inc .• ChelsE1a, Mass. 
Filmohm Div., Long Island City, N.V. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Oceanology, Inc., Cambridge. 

Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Maury Microwave Corp., Cucamonga. 

Calif. 
Microlab/FXR. Livingston, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Engrg., Inc., Stamford, Conn. 
PRO Elctrns., Inc., Westbury, N.V. 
PrElmier Microwave, Port Chester, N.V. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Veritron West, Inc., Chatsworth, Calif. 

Mounts, Transistor-8ee 
Pads, Transistor Mounting 

MSI Circults-See Circuits, 
Medium Scale Integration 

Multiplexers (Excluding Hi-Fi) 
-8eeVol1 

Multipliers, Analog-8ee Vol 1 

Multipliers, Crystal-8ee Vol 1 

Multipliers, Dlode-See Vol 1 

Multipliers, Frequency-
See Vol 1 

Multipliers, Hall 
American Aerospace Controls, 

Farmingdale, N.Y. 
Bell, F.W., Inc., Columbus, Ohio .. p 1985 
ISC MagnetiCS Dlv., Huntington, N.Y. 

p 1806 
Ohio Semitronics, Columbus, Ohio 
Scientific Columbus, Columbus, Ohio 

p 1987 
Calvert Elctms., Inc., New York, N.V. 
Hughes Aircraft Co, Culver City, Cal. 

Multipliers; MagnetiC 
American Aerospace Controls, 

Farmingdale, N.Y. 
General MagnetiCS, Bloomfield, N.J. 

p 1318 
ISC MagneticS Dlv., Huntington, N.Y_ 
Light Elec. Corp., Rancocas, N.J. 
TranBmagnetlcs Inc., Farmingdale, N.Y. 
Bendix, Rochester, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Magnetic Sys. & Instrs .. Worcester, Mass. 
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Networks Ladder 
MagnetiCS Sys. & Instrs., Worcester, 

Mass. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 

Multipliers, Meter-See Vol 1 

Multipliers, Servo 
Control Technology Co., LI.C., N.Y. 
General Magnetics, Bloomfield, N.J. 

p 1318 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 
Transmagnetlcs Inc., Farmingdale, N.Y. 

p 1875 
Analog General Corp., Oceanside, N.V. 
Gap Instr. Corp .. Hauppauge. N.Y. 
Glentek, Inc., Santa Monica, Calif. 
SCientific-Atlanta, Inc., Atlanta, Ga. 
Ten Bosch, M., Inc .. Pleasantville. N.Y. 
Weston-Transicoil, Worcester. Pa. 

Nameplates-8ee Vol 3 

Needles-See Styli-Vol 1 

Networks, Crossover-
See Vol 1 

Networks, Directional 
Antenna Phasing-See Vol 1 

Networks, Ladder 
Allen-Bradley Co., Milwaukee, Wlsc. 

p 1535 
Artronic Instr. Co., Silver Spring, Md. 
Balco Capacitors, Orange, N.J ... P 1296 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Div., WoodSide, N.Y. 
Caddock Elctrns., Riverside, Cal. p 2827 
Cal-R, Inc., Cal. Resistor Dlv., Santa 

Monica, Cal ................................... p 1537 
Cal-R, Inc., Capacitor Div., Santa 

Monica, Cal ................................... p 1537 
Cal-R, Inc., Th"rmonetlcs Div., Santa 

Monica, Cal. .................................. P 1537 
Dale Elctrns., Inc., Columbus, Neb. 

p 1539 
Data Delay Devices, Clifton, N.J. 
DDC, Hicksville, N.Y. 
Electro Sci. Inds., Portland, Ore. 
Elctrn. Assocs., W. Long Branch, N.J. 

. P 2381 
Gamble, Charles T. Inds., Riverside, 

N.J .......... _ .................................... _ .. P 2852 
General Resistance, Mt. Vernon, N.Y. 
Genlsco Tech_ Corp., Genistron Dlv., 

Compton, Cal. 
Hlsonlc, Inc., Olathe, Kans. 
IRC Burlington Dlv. of TRW INC.,. 

Burlington, Iowa .......................... p 2888 
Julie Research Lab., New York, N.Y. 
Mepco, Inc., Morristown, N.J. 
Precision Monollthics, Santa Clara, Cal. 
RCL Elctrns., Inc., Irvington, N.J. p 2750 
Sprague Elec. Co., No. Adams, Mass. 
Tech Labs., Inc., Palisades Pk., N.J. 
Tel Labs., Manchester, N.H • 
TT Elctrns., Inc., Culver City, Cal. 
UnlBem, Philadelphia, Pa. .. .......... p 1847 
Alloys Unlimited. Inc .• Encino. Calif. 
American Camps., Inc., Conshohocken, 

Pa. 
Beckman Instrs .• Helipot Div., Fullerton, 

Cal. 
Components, Inc., Biddeford, Me. 
Edison Elctrns. Div., Manchester, N.H. 
Electra/Midland Corp., San Diego, Cal. 
Elctrn. Precision Camps .. Mt. Vernon. N.Y. 
EMC Technology Inc, Philadelphia, Pa. 
General Lab. Assocs., Norwich, N.Y. 
HEI, Inc., Chaska, Minn. 
Hughes Aircraft Co, Fullerton, Cal. 
HyComp Inc., Maynard, Mass. 
Jordan Electric Co., Van Nuys, Calif. 
Kelvin, Van Nuys. Cal. 
Marstan ReSistor. Orange, N.J. 
Megadyne Inds., Inc., Rochester. N.Y. 
Micro Networks, Worcester, Mass. 
Pyrofilm Corp .• Whippany, N.J. 
Rho Engrg. Co., Los Angeles, Calif 
Tanger Elctrns., Hawthorne, Cal. 
Ultronix, Inc., Grand Junction, Colo. 
Vanguard Elctrns., Inglewood, Cal. 
Y.T. & T. Corp., Roslyn Hgts .• N.V. 
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Networks, LC 
Networks, LC 
Artronlc Instr. Co., Silyer Spring, Md. 
BuloYa Watch Co., Freq. Control 

Prods.,Elctrns. Div., WOOdSide, N.Y. 
p 1512 

Cal-R, Inc., Cal. Resistor DiY., Santa 
Monica, Cal. 

Cal-R, Inc., Capacitor DiY., Santa 
Monica, Cal. 

Cal-R; Inc., Thennonetlca Diy., Santa 
. Monica, Cal. 
Columbia Components, Hempstead, 

N.Y. 
Computer Deyices, Commack, N.Y. 
Data Delay Deylces, Clifton, N.J. 
ESC Elctms. Corp., Palisades Pk~ N.J. 

P 1513 
Genlsco Tech. Corp., Genlstron DIY., 

Compton, Cal. 
Hisonic, Inc., Olathe, Kans. 
JFD Elctms.lSub. Riker-Maxson, Bklyn., 

N.Y. . 
Kappa Networks, Inc., Carteret, N.J. 

p 1520 
Microtran Co., Valley Stream, N.Y. 
Ny1ronlcs, Inc., Essex Elctms. Diy., 

Darlington, S.C. 
Ray1heon Co., Quincy, Mass. 
RCL Elctrns., Inc., Irvington, N.J. 
Southem Elctms., Burbank, Cal. p 1548 
Sprague Elec. Co., No. Adams, Mass. 
Standard Condenser Corp., Chicago, III. 
TMC Systems (Ariz.), Tempe, Ariz. 

p 1430 
TT Elctrns., Inc., Culver City, Cal. 
Alloys Unlimited. Inc .• Encino. Calif. 
American Trans·Coil Corp .• Richmond Hill. 

N.Y. 
A.R.F. Products. Inc .• Boulder. Colo. 
Crystal Network Prods. Corp .• Erie. Pa. 
Electrocom Inds .• So. Bend. Indiana . 
General Lab. Assocs .• Norwich. N.Y. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Maxwell Labs .• Inc .• San Diego. Calif. 
"The Potter Co .... Inglewood. Calif 
Rho Engrg. Co .• Los Angeles. Calif 
RtroN Corp .• Skokie. III. 
Spectrum Control. Inc .• Fairview. Pa. 
Technical Mat'L. Mamaroneck. N.Y .. 
Y.T. & T. Corp .• Roslyn Hgts .• N.Y. 

Networks, Matching-
See Vol 1 

Networks, Phase 
Artronic Instr. Co., SIlYer Spring, Md. 
Balco Capacitors, Orange, N.J. 

p 1296,2347 
Buloya Watch Co., Freq. Control 

Prods., Elctrns. Dlv.; Woodside, N.Y. 
Centralab, Elctrns., Milwaukee, Wlsc. 
Columbia Components, Hempstead, 

N.Y. 
Computer Deyices, Commack, N.Y. 
Data Delay. Deyices, Clifton, N.J. 
Dranetz Engrg. Labs., Plainfield, N.J. 
Electro Cube, San Gabriel, Cal 
Elctrn. Assocs., W. Long Branch, N.J. 

p 2381 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Genlseo Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hlsonlc, Inc., Olatha, Kans. 
Ind'i. Test Equip., Port Washington, N.Y. 
Kappa Networks, Ine., Carteret, N.J •. 
Ny1ronlcs, Inc., Essex Elctms. DiY., 

Darlington, S.C. 
PFC Mfg. Dlv., Great Neck, N.Y. 
Torotel, Inc., Grandview, Mo. 
TT Elctrns., Inc., CulYer City, Cal. 
Vari-L Co., Ine., Denyer, Colo. 
American Comps .• Inc .• Conshohocken. 

Pa. 
Anzac Elctrns .• Waltham. Mass. 
A.R.F. Products. Inc .• BOulder. Colo. 
Collins Radio Co .• Dallas. Tex. 
Dittmore·Freimuth Corp .• Milwaukee. Wisc. 
Edison Erctrns. Div .• Manchester. NH 
Forbes & Wagner. Inc .• Silver Creek. N.Y. 
General Lab. Assocs .• Norwich. N.Y. 
Hughes Aircraft Co. CiJlver City. Cal. 
Hughes Aircraft Co, Fullerton; Cal. 
Hyletronics Corp .• Littleton. Mass. 
Kelvin. Van Nuys. Cal. 
Loral Elctrn. Sys .• Bronx. N.Y. 
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Marstan Resistor, Orange; N;J. 
Merrimac Resch. & Dev .• lnc .• West 

Caldwell. N.J. 
Olektron ·Corp., Dudley. Mass. 
Polyphase hislr. Co .• Bridgeport. Pit 
Randam Elctrris .• Inc.; Cincinnati. Ohio 
Rantec Div:. Calabasas. Calif. 
Theta Instr. Corp .• Fairfield. N.J .. 
Vanguard Elctms .• Inglewood. Cal. 
Y.T. & T. Corp .• Roslyn.Hgts., N.Y. 
Zeta Labs., Inc .• Mountain View. Calif . 

Networks,Pulse Forming­
See Vol 1 

Networks, Rejectio~ee 
Filters . . 

Networks, RC 
Allen-Bradley Co., Milwaukee, Wise. 

. p 1535 
AVX Aeroyox Corp., New Bedford, 

Mass. 
Baleo Capacitors, Orange, N.J. 

p 1296,2347,2821 
Buloya Watch Co., Freq. Control 

Prods., Elctrns. Diy., WoodSide, N.Y. 
Cal-R, Inc., Cal. Resistor Diy., Santa 

Monica, Cal. 
Cal-R; Inc., Capaclior DiY., Santa . 

Monica, Cal. 
Cal-R, Inc., Thermonetlcs Diy., Santa 

Monica, Cal. 
Centralab, Elctrns., Milwaukee, Wlsc. 
CTS Corp, Elkhart, Ind. 
Del Elctrns. Corp., Mt. Vemon, N.Y. 
Electro Cube, San Gabrfel, Cal 
Elctm. Assocs., W. Long Branch, N.J. 

p 2381 
Gamble, Charfes T. Inds., Riyerslde, 

N.J .............................. __ .................. P 2852 
General Resistance, Mt. Vemon, N.Y. 
Genlseo Tech. Corp., Genistron Diy., 

Compton, Cal. . 
Mepco, Inc., Morristown, N.J. 
Mldwec Corp., Seottsbluff, Neb. 
Ny1ronics, Inc., Essex Elctms. Diy., 

Darlington, S.C. 
PFC Mfg. Diy., Great Neck, N.Y ... p 2339 
Presin Co., Inc., Shelton, Conn. 
RCL Elctms., Ine., Irvington, N.J. p 2750 
Resistance Prods., Harrisburg, Pa. 
Seacor, Inc., NorwOOd, N.J. 
Shall co, Inc., Smithfield; N.C. 
Southern Elctms., Burbank, Cal. p 1548 
Sprague Elec. Co~ No. Adams, Mass. 
Standard Condenser Corp., Chicago, ilL 

p 2475 
Tel Labs., Manchester, N.H. 
TMC Systems (Ariz.), Tempe, Ariz. 

p 1430 
TT Elctrns., Inc., Culver City, Cal. 
Altec. Anaheim. Calif. 
American Comps., Inc .• Conshohocken. 

Pa. 
Beckman Instrs .• Helipot Div .• Fullerton. 
car. 

Custom Elctms .• Oneonta. N.Y. 
Edison Elctms. Div .• Manchester. N.H. 
Electra/Midland Corp .• San Diego. Cal. 
Elctrn. Precision Comps .• Mt. Vernon'. N.Y. 
EMC Technology Inc. Philadelphia. Pa. 
Forbes & Wagner. Inc .• Sliver Creek. N.Y. 
General Lab. Assocs .• Norwich. N.Y. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Jordan Electric Co .• Van Nuys. Calif. 
Kelvin. Van Nuys. Cal. 
Kidco. Inc .• Medford. N.J. 
Marstan Resistor. Orange. N.J. 
Maxwell Labs .• Inc .• San Diego. Calif. 
Megadyne Inds .• Inc .• Rochester, N.Y. 
Polyphase Instr, Co .• Bridgeport. Pa. 
"The Potter Co .... Inglewood. Calif 
Rho Engrg. Co .• Los Angeles. Calff 
RtroN Corp .• Skokie. III. 
Skottie Elctms .• Inc .• Archbald. Pa. 
Tanger Elctrns .• Hawthorne. Cal. 
Technical Mat'l.. Mamaroneck. NY. 
Ultronix. Inc .• Grand Junction. Colo. 
Vanguard Elctrns .• Inglewood. Cal. 
White Instrs .• Inc .• Austin, Tex. 
Y.T. & T. Corp .• Roslyn Hgts:. N.Y: 

Networks, Resistance 
Allen-Bradley Co., Milwaukee, Wise. 

. p 1535 
Baleo Capacitors, Orange, N.J ... P 2821 
Caddock Elctrns., Rlyerslde, Cal. p 2827 
Cal-R, Inc., Cal. Resistor DiY., Santa 

Monica, Cal ... _ ......... _ ........... p 1537,2831 
Cal-R, Inc., CapaCitor DiY~ Santa 

Monica, Cal ... __ .............. _._.p 1537,2831 
Cal-R, Inc~ Thermonetlcs DiY., Santa 

Monica, Cal ..... _._ ........ _ .... _.p 1537,2831 
Centralab, Elctrns., Milwaukee, Wisc. 
Computer Devices, Commack, N.Y. 
CTS Corp, Elkhart, Ind .. _ .............. p 2829 
Dale Elctrns., Inc., Columbus, Neb. 

p 1539 
Electro Cube, San Gabrie~ Cal 
Electro Sci. Inds., Portland, are. 
General ReSistance, Mt. Vemon, N.Y. 
Genlseo Tech. Corp., Genlstron Diy., 

Compton, Cal. 
IRC Burlington Diy. of TRW INC., 

Burlington, Iowa .. _ .... _ ................ p 2888 
Julie Research Lab., New York, N.Y. 

p 2853 
Keystone Carbon Co., St. Marys, Pa. 
Mepco, Inc., Momstown, N.J ....... p 2864 
Ny1ronics, Inc., Essex Elctrns. DiY., 

Darlington, S.C. 
Precision Monollthlcs, Santa Clara, Cal. 
RCL Elctrns~ Inc., Irvington, N.J. 
Resistance PrOds., Harrisburg, Pa. 
Sage Elctrns., Rochester, N.Y. 
Saacor, Ine., NorwOOd, N.J. 
Shallco, Inc., Smithfield, N.C. 
Shallcross, Selma, N.C. 
Sprague Elee. Co., No. Adams, Mass. 
Tech Labs., Ine., Palisades e~, N.J. 
Tel Labs., Manchester, N.H. 

. Vishay Resistor Prod. Diy., MalYem, Pa. 
p 2899 

Welwyn Int'l~ Inc., Westlake, Ohio 
Alloys Unlimited. Inc .• Encino. Calif. 
AIIec. Anaheim. Calif. 
American Comps .• Inc.; Conshohocken. 

Pa. 
A.O.I.P., 75/Paris 12eme. France 
Beckman Instrs .• (AISSD). Fullerton. Cal. 
Beckman Inslrs .• Helipot Div .• Fullerton. 

Cal. 
C-F ElectroniCS, Inc., Van Nuys. Calif. 
Components, Inc .• Biddeford. Me. 
Ditlmore·Freimuth Corp .• Milwaukee. Wisc. 
Edison Elctrns. Div .• Manchester, N.H. 
Elctrn. Precision Comps .• Mt Vernon. fII.Y. 
EMC Technology Inc. Philadelphia. Pa. 
Filmohm Div .• Long Island City. N.Y. 
General Lab. Assocs .• Norwich, N.Y. 
General Oceanology. Inc .• Cambridge. 

Mass. 
HEI. Inc .• Chaska. Minn. 
Honeywell Information Systems. Goleta. 

Cal. 
Hughes Aircraft Co. Culver City. Cal. 
Hughes Aircraft Co. Fullerton. Cal. 
Jordan Electric Co .• Van Nuys, Calif. 
Kelvin. Van Nuys. Cal. 
Lewis Engrg. Co .• Naugatuck, Conn. 
Marstan Resistor. Orange. N.J. 
Megadyne Inds., Inc., Rochester. N.Y. 
Micro Networks. Worcester. Mass. 
Miller Electro·Resch. Labs., New Berlin, 

Wisc. 
RFL Inds .• Comms. Div .• Boonton. N.J. 
Rho Engrg. Co .• Los Angeles. Calif 
Tanger Elctrns .• Hawthorne. Cal. 
Transnron Elctm. Corp .• Wakefield. Mass. 
Ultronix. Inc., Grand Junction. Colo. 
Vytell Corp .• Arlington Hgts .• III. 
Y.T. & T. Corp .• Roslyn Hgts .• N.Y. 

Neutron Detection :rubes-
See Tubes, Radiation 
Detection 

Noise Analyzers-See 
Analyzers, Noise-Vol 1 

Nuclear Equlpment-See 
Specific Types 

Nuclear Radiation Shlelding­
See Shields, Nuclear 
Radiation-Vol 1 

Null Detectors-See 
Indicators, NUll-Vol 1 

For addresses see YELLOW SECTION 

Numeric Readouts-See 
Readouts-Also See Tubes, 
Readout 

Nuts, Metal-See Fasteners, 
Metal-VolS 

Nuts, Plastic-See Fasteners, 
Plastic-Vol S . 

o-Rlngs-See Seals, Oil-Vol S 

Oceanographic Equip. 
(Electronlcrsee Vol 1 

Olls-See Lubricants-Vol S 

Open-Short Locators-See . 
Locators, Open-Short-Vol 1 

Optical Coded Discs-See 
Coded Discs, Optical-Vol 1 

Optical Comparators-See 
Comparators, Optical 

Optical Image Expanders 
Bausch & Lomb. Rochester. N.Y. 
Corning Glass Works. Tech. Prods. Div .• 

Corning. N.Y. 
Corning Glass Works. Television Prods. 

Dlv .• Coming. N.Y. 
Dolan-Jenner Inds .• Inc .• Melrose. Mass. 
Dyonlcs. Inc .• Wobum. Mass. 
Ealing Corp .• Cambridge. Mass. 
Electro-Optical Systems. Pasadena, Cal. 
Fiber Photics. Inc .• Santa Cruz. Cal. 
Goodyear Aerospace Corp .• Akron, Ohio 
Hughes Aircraft Co. Culver City. Cal. 
Infrared Inds .• Inc .• Santa Barbara. Cal. 
Laser Technology. Inc .• N. Hollywood, 

Calif. 
Lenox Instr. Co., Philadelphia. Pa. 
Olympus Corp. America. New Hyde Park. 

N.Y. 
Optical Inds .• Santa Ana. Cal. 
Physitech. Inc., Willow Grove. Pa. 
Westinghouse Elec .• Elmira, N.Y. 

OptiCS, Fiber-See Fiber Optic 
Bundles; Fiber Optic 
Inspection Equip. 

OptiCS, Micromosalc-See 
Micromosaic Optics 

Oscillators, AdJustable-See 
Oscillators (As Modified) 

Oscillators, Audlo-See Vol 1 

Oscillators, . Beat Frequency 
(BFO)-See Vol 1 

OSCillators, Blas-See Vol 1 

Oscillators, Bridge-See Vol 1 

Oscillators, Cavity-See Vol'1 

Oscillators, Crystal-Controlled . 
-See Vol '1 

Oscillators, Decade- . 
See Vol 1 

OSCillators, Grid Dlp-See 
~eters, Grid-Dip' I 

Oscillatos, Kystron-See 
. Tubes, Klystron 

Oscillators, Magnetron-See 
Tubes, Magnetron 

Oscillators, Microwave 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics COrp., Woodland 

Hills, Cal ............................... _ ........... p 307 
Applied Mlcrowaye Lab., Andover, 

Mass ..... ____ • __ ... __ .. _._ ... _._ ......... p 599 
Arra Ine., Bayshore, N.Y. _ ............ P 1553 
E-H Resch. Labs., Inc., Oakland, Cal. 
Electro/Data, Inc., Garland, Tex. 
Frequency Engrg. Labs., Fannlngdale, 

N.J ................... _._ ... _ .................. _.... P 604 
Frequency Sources, No. Chelml!fcird, 

Mass .................... _ ................. p 1560,1561 
General Elec. Co., ScheneCtady, N.Y. 
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Greenray Inds., Inc •• Mechanicsburg, 
Pa ....................................................... p 607 

Hewlett-Packard, Palo Alto, Cal. 
Marconi Instrs., Englewood, N.J... P 520 
Microdot Inc., City of Industry, Cal. 
Microwave Cavity Labs., la Grange, III. 

p 610,611 
Nippon ElectricfNEC America, N.Y., 

N.Y. 
Polarad Elctrn. Instrs.,. Lake Success, 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
Singer Instrumentation Palo Alto Oper., 

Palo Alto, Cal. 
Texscan Corp~, Indianapolis, Ind. 
Watkins Johnson Co., Palo Alto,' Cal. 
Welnschel Engrg. Co., Gaithersburg, 

Md. . 
Addington Labs., Inc., Santa Clara, Calif. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler·Hammer, Inc., Deer Park, 

N.Y. 
Aircom, Inc., Union, N.H. 
AMBAC Inds., Garden City, N.Y. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Applied Tech., Palo Alto, Cal.. 
Astrolab Inc., Linden, N J 
AUL Instis., Inc.: Flushng, N.Y. 
Avantek, Inc., Santa Clara, Cal. 
Collins Radio Co., Dallas, Tex. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
EMF Systems, Inc., State College, Pa. 
Engineering Assocs., Dayton, Ohio 
FKS Comms., Inc., New Hyde Park, N.Y. 
GAF Corp., New York, N.Y. 
General Instr. Corp., Hicksville, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer, Inc., State College, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co., Torrance, Cal. 
Int'l. Microwave, Cos Cob, Conn. 
Itek Corp., Lexington, Mass. 
In Electron Tube, Easton, Pa. 
Litton Inds., San Carlos, Calif. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Micro·Now Instr., Chicago, III. 
Micro-Power, Inc., Long Island City, N.Y. 
Micromega, Los Angeles, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua, N.H. 
MITEQ, Inc., Hauppauge, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
OMNI Spectra, Farmington, Mich. 
Omni-Spectra, Inc., Scottsdale, Ariz. 
Parametric Inds., Inc., Winchester, Mass. 
Philco·Ford Corp., Washington, D.C. 
Physical Elctrn. Labs., Menlo Park, Calif. 
PRD Elctrns., Inc., Westbury, N:Y: 
Reeve Elctrns., Inc., Chicago, III. 
RFD, Inc., Tampa, Fla. 
Sage Labs. Inc., Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Scientific Communications, Garland, Tex. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Siemens Corp., Comm. Eq. Div·., Iselin, 

N.J. 
Somerset Radiation Lab., Arlington, Va. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Beverly, Mass. 
Varian, Beverly, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 
Wand Elctrns., Inc., Old Bethpage, N.Y. 
Wiltron Co .• Palo Alto, Calif. 
Zeta Labs., Inc., Mountain View, Calif. 

OSCillators, Power-See Vol 1 

Oscillators, Pulse-See Vol 1 

OSCillators, Reed-See Vol 1 

Oscillators, R-F-See Vol 1 

OSCillators, Sinusoldal-
See Vol 1 

Oscillators, Square-Wave-
See Volt ' 

OSCillators, Sweep-See Vol 1 

Oscillators, Telemetry-
See Vol 1 

OSCillators, Temperature 
Compensated-See Vol 1 

Oscillators, Test-See Vol 1 

Oscillators, Tuning-Fork 
Controlled-See Vol 1 

Oscillators, UHF, VHF­
See Vol 1 

OSCillators, 
Ultra-Low-Frequency­
See Vol 1 

OSCillators, Ultrasonic­
. See Vol 1 . 

Oscillators, Voltage 
Controlled-See Vol 1 

Oscillographs, Direct Writing 
-See Vol 1 

Oscillographs, Direct Writing, 
Multichannel-See Vol 1 

Oscillographs, Portable­
See Vol 1 

Oscilloscope Amplifier 
Plug-Ins-See Vol 1 

Oscilloscope Cameras-See 
Cameras, Oscilloscope 

Oscilloscope Image 
Expanders 

EdnaLite Corp .. Peekskill, N.Y. 

Oscilloscope Oscillator 
Plug-Ins-See Vol 1 

Oscilloscope Preamplifier . 
Plug-Ins-See Vol 1 

O$cilloscope Probes­
See Vol 1 

Oscilloscope Time-Base 
Generator Plug-Ins­
See Vol 1 

Oscilloscopes, Digital 
Readout-See Vol 1 

Oscilloscopes, General 
Purpose-See Vol 1 

Oscilloscopes, High 
Frequency-See Vol 1 

Oscilloscopes, Low 
Frequency-See Vol 1 

Oscilloscopes, Medical­
See Vol 1 

OSCilloscopes, Multi-Beam­
See Vol 1 

Oscilloscopes, Multiple 
Channel-See Vol 1 

Oscilloscopes, Portable, 
Battery Operated-
See Vol 1 

Oscilloscopes, Programmable 
-See Vol 1 

Oscilloscopes, Projection­
See Vol 1 

Oscilloscopes, Sampling­
See Vol 1 

Oscilloscopes, Storage­
See Vol 1 

Oscilloscopes, 
Three-Dlmenslonal­
See Vol 1 

OSCilloscopes, Wide-Band­
See Vol 1 

Ovens, Crystal & Component 
-See Vol 1 

Ovens, Electric-See 
Furnaces, Electric-Vol 1 

Ovens, Infrared Drying-
See Vol 1 

Ovens, Laboratory-See Vol 1 

Ovens, Microwave-See Vol 1 

Ovens, Particle Reductlon-
SeeVol1 

Ovens, Vacuum-See Vol 1 

Oxide, Aluminum-See 
Insulating Materials, 
Powdered Metal Oxide-Vol 3 

Oxides, Magnetic-See 
Magnetic Iron Oxides-Vol 3 

Panels, Fuse 
Brush Beryllium Co., Cleveland, Ohio 
Cinch-Monadnock, City of Industry, Cal. 
Circuit Structures Lab., Burbank, Calif. 
Connectron Corp., Van Nuys, Cal 
D·Cemco, Inc., Burbank, Calif. 
Delbert Blinn. Co., Pomona, Calif. 
Dynaloy, Inc., Hanover, N.J. 
Ellee, Inc., W. Caldwell, N.J. 
Epoxy Plastic Molders, Irvington, N J 
Globe Plastics, Pomona, Cal. 
Gudebrod Bros. Silk Co., Inc., New York, 

N.Y. 
Hecht Rubber Corp., Jacksonville, Fla. 
Int'l. Elctrn. Resch., Burbank, Cal. 
National Beryllia Corp., Haskell, N.J. 
RCA Solid State Div., Somerville, N.J. 
Robison Elctrns., Gardena, Cal. 
Spec Plastics, No. Hollywood, Cal. 
Staver Co., Inc., Bay Shore, N.Y. 
Tekna Prods. Co., Rochester, N.Y. 
Thermalloy Co., Dallas, Tex. 
Union Carbide, Carbon Prods. Div., New 

York, N.Y. 

Paging Systems-See Comm. 
Systems, Selective Paging­
Vol 1 

Oxygen Indicators-See 
Indicators, Oxygen / Ozone- Paints, Conductive, Electric-
Vol 1 See Coatings, Conductive, 

Packages, Integrated Circuit 
American lava Corp., Chattanooga, 

Tenn. 
Augat Inc., Attleboro, Mass ......... p 1536 
CTS Corp, Elkhart, Ind. 
Elctrn. Engrg. Co. Cal., Santa Ana, Cal. 
General Elec. Co., Schenectady, N.Y. 
Ind'i. Control Co., Farmingdale, N.Y. 
RCA Elctrns, Comps., Harrison, N.J. 
Sprague Elec. Co., No. Adams, Mass. 
Teledyne Philbrick, Dedham, Mass. 
Unlsem, Philadelphia, Pa. ............ p 1551 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Wagner Elec, Corp., LiVingston, N.J. 
Watkins Johnson Co., Palo Alto, Cal. 
Adams & Assoc., Inc., Hollywood, Cal. 
Algo, S. Hackensack, N.J. 
Alloys Unlimited, Inc., EnCino, Calif. 
American Elec. Cable Co., Holyoke, Mass. 
Bendix Corp., Sidney, N.Y. 
Cambridge Thermionic, Cambridge, Mass 
Coors Porcelain Co., Golden, Colo. 
Ferranti Ltd., Hollinwood, LanC'J., England 
GTE Sylvania Inc., Warren, Pa. 
IFE Div, E Providence, R.1. 
Isotronics, Inc., New Bedford, Mass. 
In Semiconductors, W. Palm Beach, Fla. 
Lear Siegler, Inc., Santa Monica, Calif. 
Micro Contacts Inc., Hicksville, N.Y .. 
Microwave Assocs., Inc., Burlington, Mass. 
National Beryllia Corp., Haskell, N.J. 
Spec PlastiCS, No. Hollywood, Cal. 
Stevens Prods., Inc., E. Orange, N.J. 
Tekform Prods. Co., Anaheim, Cal. 
Templet Ind., Inc., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. . 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Varadyne Packaging & Mat'ls., Santa 

Monica; Cal. 
Veritron West, Inc., Chatsworth, Calif. 

Packages, Semiconductor­
See Cans, Semiconductor-:-
Vol 3 . 

Packaging, Cushioning­
See Vol 1 

Pads, L & T-See Attenuators 
-Vol 1 

Pads, Transistor Mounting 
American lava Corp., C!lattanooga, 

Tenn, 
Barnes Corp., Lansdowne, Pa. 
Blvar, Inc., Santa Ana, Cal ........... p 2809 
Centralab, Elctrns., Milwaukee, Wisc. 
Elctm. Molding Corp., Woonsocket, R;I. 
Sealectro Corp., Mamaroneck,N.Y, 

. p 2709 
Transcon Mfg. Co" Dallas, Tex. 

p 1844,1845 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
AAVID Engrg., Inc., Laconia, N.H. 
Abadak Inds., Inc., Farmingdale, N.Y. 
Birnbach Co., Inc., Freeport, N.Y .. 

Electric:-Vol 3 

Paints, Fluorescent-See 
Coatings, Fluorescent-Vol 3 

Paints, Luminous-See VOl. 3 

Paints, Metallic-See Vol 3 

Paints, Radioactive-See 
Coatings, Radioactive-Vol 3 

Paints, Reflective-See Vol 3 

Paints, Resistive Also See 
Inks For Thick-Film 
Microcircuits-See Vol (3 

Panel Equipm~nt-See Dials; 
Connectors; Jacks; Lights; 
etc, 

Panel Marking Kits-See Kits, 
Marking (Dial; Instrument, 
Equipment, etc.) 

Panels, Electroluminescent 
Nippon ElectricfNEC America, N.Y., 

N.Y. 
Ackerman Engravers, Inc., Long Island 

City, N.Y. 
Bodnar Prods. Corp., New Rochelle, N.Y: 
Bunker-Ramo Corp., Westlake Village, Car 
Franklin Fibre-Lamitex, Wilmington, Del. 
Glar·Ban Corp., Buffalo, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Hartman Sys. Div. A-T-O, Inc., Huritington 

Sta., NY. . 
Hughes Aircraft Co, Malibu, ·Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
NIP Co., Temple City, Calif. 
Pall Corp., Glen Cove, N.Y. 
Philco·Ford Corp:, Washington, D.C. 
Sierra Elec., Gardena, Calif. 
Singer-General PreciSion, Inc., Little Falls, 

N.J. . 
Soderberg Mfg. Co., Inc., Alhambra, Cal. 
Stacoswitch, Inc., Costa Mesa, Cal. 
SymboliC Displays, Inc., Orange, Calif. 
TEC, Inc., Eden Prairie, Minn. 
Voltarc Tubes, Fairfield, Conn. 
Westinghouse Elec., Elmira, N.Y. 

Panels, Fuse 
ADC Prods., Minneapolis, Minn. 
Connector Corp., Chicago, III. : ... p 2613 
Showa Musen 'Kogyo Co" Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Accurate Elctrns. Corp., Elyria, Ohio 
Anchor Specialty Mfg., Teterboro, N.J. 
Carter Precision Elec. Co., Skokie, III. 
Cole-Hersee Co., S. Boston, Mass. 
Ercona Corp., Bellmore, N.Y. 
Franklin Fibre-Lamitex, Wilmington, Del. 
Golding Mfg. Co., N. Arlington, N.J. 
Graphtex Inc., Lodi. NJ 
Kolton Elec. Mfg. Co., Newark, N.J. 
Littelfuse, Inc., Des Plaines, III. 
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Panels, Fuse (cont'd) 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Mobil Elctrns., Inc., Anderson, Ind. 
Singer - Tele-Signal, Woodl\ury, N.Y. 
Underwriters Safety Device Co., Chicago, 

III. 
Wadsworth Elec. Mfg. Co., Inc., Covington, 

Ky. 

, Panels, Jack-See VolS 

Panels, Metal-See Cabinets & 
Accessories, Metal-Vol S 

Panels, Meter-See Cases, 
Equipment, Instrument, Meter 
-VoIS 

Panels, Patch-See Panels, 
Jack-VolS . 

Panels, Power Bus-See Vol 1 

Panels, Relay Rack-See Vol S 

Panoramic Adapters-See 
Receivers, Panoramic-Vol 1 

Paper Insulation-See 
Insulation Materials, Paper­
VolS 

Paper Shredders-See Vol S 

Paper', Graphic Recordlng­
See Vol 1 

Passive Reflectors-See 
Antenna Reflectors-Vol 1 

Patch Boards-See Boards, 
Plug-In; Boards, Programming 
-VoIS 

Patch Cords-See Cords, 
Patch-VolS 

Pedestals, Radar-See. Vol 1 

Perforators, Paper Tape 
(Electrically Powered)­
SeeVol1 " 

Perforators, Paper Tape 
(Manually Operated)­
See Vol 1 

Permeameters-See Meters, 
Permeameter:.....VoI1· 

Phase & Voltage Analyzers­
See Analyzers, Phase & . 
Voltage-Vol 1 

Phase Comparators-See 
Comparators, Phase-Vol 1 

Phase Indicators-See 
Indicators, Phase-Vol 1 

Phase-Lock Frequency 
Stabilizers-See Stabilizers, 
Frequency-Vol 1 

Phase Shifters-See Shifters, 
Phase-Vol 1 

Phones-SeeHeadphones & 
Headsets-Vol 1 

Phonograph Arms, Playback 
-See Vol 1 

Phonograph Arms, 
Transcription-'-See Vol1 

Phonograph Parts & 
Accessories-See Vol 1 

Phonographs-See Vol 1 

Phosphors-See Pluorescent 
Compounds-Vol S 

Photo ,Emulsions, Stencil­
See Vol 1 

Photocells.& Phototubes­
See Cells, Photoconductive, 
etc.-Also See Tubes, 
Photomultiplier 
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Photoelectric Equipment­
See Alarms; Controls; 
Counters;' etc. 

Photoflash EqUipment, 
Electronic 

Ablronics, Inc., Uvermore, Calif. 
AGFA-Gevaert, Inc., Teterboro, N.J. 
Burke & James, Inc., Chicago, III. 
Coast Elctms" Manhattan Beach, Cal. 
Oyonics, Inc., Woburn, Mass. ' 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Electro-Optics Div., Salem, 

Mass. " . 
Electro Powerpacs Corp., Cambridge, 

Mass. 
General Radio Co., Concord, Mass. 
Honeywell, Uttleton, Colo. 
ILe, Inc., Sunnyvale, Calif. 
LAD Electro-Sys., Inc., Hicksville, N.Y. 
Photo Tech. PrOds., Garden City, N.Y. 
Power Instrs., SkOkie, III. 
Sage Instruments, Inc., WhHe Plains, N,Y. 
U.S. Scientific Inslrs., Watertown, Mass. 
Xenon Corp., Medford, Mass. 
Zeiss, Carl, Inc., New York, N.Y. 

Photographic' Equlp.-See 
Cameras, etc. 

Photometers-See Meters, 
Light-Vol 1 

Photomultiplier Power 
Supplles-See Power 
Supplies, Photomultiplier-: ' 
Vol 1 

Photomultiplier Tube 
Housings 

Andonian Assocs., Inc., Waltham, Mass. 
EBling Corp., Cambridge, Mass. 
Electro Optics Assocs., Palo Alto, Calif. 
Gamma Sci., San Diego, Cal. 
Gencom Div., Plainview, N.Y. 
Ind'i. Gauging & Control, No'rwalk, Conn. 
International Light, Newburyport, Mass. 
Jan Hardware Mfg. Co., Inc., Long Island 

City"N.Y. 
Nanosecond Systems, Inc., Fairfield, 

Conn. .. 
Oriel Optics Corp., Stamford, Corin. 
Pacific Photometric Instrs., Berkeley, Cal. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Products for Research, Inc., Danvers, 

Mass. 
Schoeffel Instr. Corp., Westwood, N.J. 
SSR Instrs. Co., Santa Monica, Cal. 
Velonex, Santa Clara, Calif. 

Photomultipliers-See Tubes, 
Photomultiplier 

Physiological Equlpment­
See Specific Types 

Pickup Cartldges-See 
Cartidges, Phono-Vol 1 

Pickups, Industrial-See 
Transducers 

Pickups, Magnetlc-See 
Transducers . 

Pickups, Phonograph-See 
Phonograph Arms, Playback 
-Vo11 • 

Pickups, Proxlmity-See 
Transducers, Displacement 

Pickups, Telephone (For 
Recordlng)-See Vol 1 

Pickups, Torque-See 
Transducers, Torque 

Pickups, Vibration-See 
Transducers, Vibration; 
Accelerometers 

Piezoelectric Crystals-See 
Crystals, Piezoelectric-Vol 1 

Pilot Lamps-See Lamps, Dial 
& Pilot 
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Pin Straighteners, Connector 
...:....seeVoiS . 

Pin Straighteners, Tube 
GC Elctms., Rockford, IIi. 
Jonard Inds. Corp., Bronx, N.Y. 
Vector Elctm. Co" Inc~ Sylmar, Cal. 
Ercona Corp., Bellmore, N.Y. 
Haydu Prods., Inc" Opa Locka, Fla. 
HelHronlcs Corp., Newark, N.J. ' 
Seco Elctrns. Corp., Hopkins, Minn: 

Pins, Cotter, Dowel, Taper, 
etc.-See Pins, Mechanical­
Vol 3 

Pins, Electrically Conductive 
-SeeVolS 

Pins, Mechanical-See Vol S 

Pltch-See Insulting 
Compounds, Asphalt & Pitch 
-VoIS ' 

Pitch & Tempo Regulators­
See Regulators, Pitch & 
Tempo-Vol 1 

Plastic Films, Rods, Sheets, 
etc.-See Vol S 

Plastic Filters; Pumps; Valves 
-See Filters, Fluid, 
Nonmetallic; Pumps, 
Nonmetallic; Valves, 
Nonmetallic-Vol 1 

Plastic Raw Materials, 
liquids, Pellets, Powders, 
Reslns-See Vol S 

Pointers, Dial / ' , 
Electronic Hardware, Jamaica, N.Y. 
Millen, James Mfg., Malden, Mass. 

ROgan Bros., Skokie, III. 
p1489 

Smith, Herman H., Inc:, Bklyn., N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bodnar Prods. Corp., New Rochelle, N.Y. 
Eljay Corp., Columbia, Md. 
Injection Plastic Corp" Skokie, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
PIC Design Corp., Ridgefield .. Conn. 
Smith, Judson A. Co., Boyertown, Pa. 
Waldom Elctrns., Inc., Chicago,lII. 
Zierick Mfg. Corp., Mt. Kisco, N.Y. 

Polarimeters-See Vol 1 

Polyester Insulating Film­
See Insulation Materials, Film 
-VoIS 

Porcelaln-See Insulation 
Materials, Ceramic-Vol S 

Porosimeters-See Vol 1 

Posts, Blndlng-5ee Vol S 

Posts, Harness Board:..... 
SeeVolS 

Potentiometers, Carbon 
Ceramlc-See Vol S 

Potentiometers, Carbon Film 
-See Vol S . 

Potentiometers, 
Ceramic-Metal (Cermet)-
SeeVolS ' 

Potentiometers, Composition, 
Plastics, Encapsulatlng-See Carbon-See Vol 3 

Compounds, Encapsulating-
VolS Potentiometers, Conductive 

Plastic-See Vol S 
Plastics, Heat Shrinkable­

See Caps, Forms & Tapes, 
Heat Shrinkable-Vol S 

Potentiometers, Hot Molded 
-SeeVolS 

Plated Wire Memory Systems Potentiometers, Lab Type-
-See Memory Systems- See Vol 1 
Vol 1 Potentiometers, Metal Film-

Plates, Instructional-See 
, Nameplates-Vol S 

Plates, Narrie-See 
, Nameplates-Vol S . 

Plates, Silk Screen-See 
Nameplates-Vol S ' 

Plates, Switch Mounting­
See Vol 3 

Plating Solutions-See Vol S 

Players, MagnetiC Tape-See 
Recorders, Magnetic Tape 
(Lab Type)-VoI1 

Pliers-See Vol S 

Plotters, X-Y, & Accessories 
-See Recorders, X-Y-VoI1 

Plotting Boards-See Boards, 
Plotting-Vol 1 

Plug Adapters-See Vol S 

Plug & Jack Sets-See Vol S 

Plug Caps & Shells-See Vol S 

Plug-In Module Enclosures-
SeeVolS 

Plugboard Programming 
Systems-See Boards, 
Programming-Vol 1 

Plugs, Electrical (All Types)­
SeeVolS 

Plugs, Fused-See Vol S 

SeeVolS 

Potentiometers, Metal, Glazed 
-See Potentiometers, 
Ceramic-Metal-Vol S 

Potentiometers, Motorized:..... 
See Potentiometers, Servo 
Mount-VolS 

Potentiometers, Non-Linear_ 
See Potentiometers (As 
Modified)-Vol 3 

Potentiometers, Rectlllnear-
SeeVolS 

Potentiometers, Rheostat­
See Rheostats;-Vol S 

Potentiometers, Servo Mount 
Amphenol Controls Dlv., Janesville, 

Wisc. .............................. .-............... p 2906 
Amphenol Sales Dlv~ Broadview, III. 

p 2906 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Carter Mfg. Corp., Hudson, Mass. 
Computer Instra., Hempstead, N.Y. 

p 2914,2915 
Dale Elctms., Inc., Columbus, Neb. 

p 2917 
Dale Elctrns., Inc., Yankton, S.D. p t584 
Ind'l. Control Co., Farmingdale, N.Y. 

p 1873 
IRC St. Peterburg Dlv. of TRW Inc., St. 

Peteraburg, FIB. ............. _ ... _ ........ P 2931 
New England Instr., Natick, Mass. 

p 2920,2921 
Perkin-Eimer Co!:!)., Wilton,' Conn. 
Spectrol Elctrns., City of Industry, Cal. 

p 2924,2925 
Ace Elctm. Assocs., Inc., Somerville; 

Mass. 
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Beckman Instrs., Helipot Div., Fullerton, 
Cal. 

Betzelt GMBH, Trogerstr. 32, W. Germany 
Bourns, Inc., Riverside, Cal. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Duncan Elctrns., Inc., Costa Mesa, Cal. 
Fischer & Porter Co., Warminster, Pa. 
Honeywell, Ft. Washington, Pa. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Keltron Corp., Waltham, Mass. 
Larson Aero Dev., Concord, Calif. 
Samarius, Inc., Derby, Conn. 
Subminiature Instrs. Corp., Riverside, Calif. 
Voak Engrg. Co., Inc., Upland, Calif. 
Voltronics, Inc., Chicago, III. 
Waters Mfg., Inc., Wayland, Mass. 
Weston Camps. Div., Archbald, Pa. 

Potentiometers, Trimmer, 
Carbon Ceramic-See Vol 3 

Potentiometers, Trimmer, 
Carbon Composition-
See Vol 3 

Potentiometers, Trimmer, 
Carbon Film-8ee Vol 3 

Potentiometers, Trimmer, 
Ceramic-Metal (Cermet)­
See Vol 3 

Potentiometers, Trimmer, 
Conductive Plastic-
See Vol 3 

Potentiometers, Trimmer, 
Metal Film-See Vol 3 

Potentiometers, Trimmer, 
Wirewound-8ee Vol 3 

Potentiometers, Wirewound­
See Vol 3 

Powders, Precious Metal­
See Vol 3 

Power Outlet Boxes-See 
Boxes, Power Outlet-Vol 3 

Power Supplies, AC 
Output-60 CPS-See Vol 1 

Power Supplies, AC 
Output-400 CPS-See Vol 1 

Power Supplies, AC Output, 
Other Than 60 or 400 CPS 
-See Vol 1 

Power Supplies, D-C Output, 
Other Than 60 or 400 CPS 
Input-8ee Vol 1 

Power Supplies, 60 or 60/400 
CPS Input, Up To 30 VDC 
Output, Voltage Regulated 
-8eeVol1 

Power Supplies, 60 or 60/400 
CPS Input, Up To 100 VDC 
Output, Voltage Regulated 
-8eeVol1 

Power Supplies, 60 or 60/400 
CPS Input, Up To 1,000 
VDC Output, Voltage 
Regulated-8ee Vol 1 

Power Supplies, 60 or 60/400 
CPS Input, Up To 10,000 
VDC output, Voltage 
Regulated-See Vol 1 

. Power Supplies, 60 or 60/400 
CPS Input, Up To 50,000 
VDC output, Voltage 
Regulated-See Vol 1 

Power Supplies, 60 or 60/400 
CPS Input, Up To 500,000 
VDC Output, Voltage 
,Regulated-See Vol 1 

Power Supplies, 60 or 60/400 
CPS Input, Over 500,000 
VDC Output, Voltage 
Regulated-See Vol 1 

Power Supplies, 60-400 CPS 
Input, Unregulated D-C 
Ouput-See Vol 1 

Power Supplies, 400 CPS 
Input Only, D-C Output, 
Voltage Regulated­
See Vol 1 

Power Supplies, 400 CPS 
Input Only, D-C Output, 
Voltage Unregulated­
See Vol 1 

Power Supplies, 60 or 400 
CPS Input, D-C Output, 
Current Regulated­
See Vol 1 

Power Supplies, 28 VDC 
Input, Up To 100 VDC 
Output, Voltage Regulated 
-See Vol 1 

Power Supplies, 28 VDC 
Input, Up To 1,000 VDC 
Output, Voltage Regulated 
-See Vol 1 

Power Supplies, 28 VDC 
Input, Up To 10,000 VDC 
Output, Voltage Regulated 
-See Vol 1 

Power Supplies, 28 VDC 
Input, Over 10,000 VDC 
Output, Voltage Regulated 
-See Vol 1 

Power Supplies, 28 VDC 
Input, D-C Output, 
Unregulated-See Vol 1 

Power Supplies, Arc Lamp­
See Vol 1 

Power Supplies, Bi-Polar­
See Vol 1 

Power Supplies, CRT­
See Vol 1 

Power Supplies, D-C Input, 
A-C Output-See Inverters 
D-C To A-C, D-C To D-C­
Vol 1 

Power Supplies, D-C Welding 
-8eeVol1 

Power Supplies, 
Electroplating Equipment­
See Vol 1 

Power Supplies, Energy 
Storage-See Vol 1 

Power Supplies, Intergrated 
. Circuit-8ee Vol 1 . 

Power Supplies, 
Klystron-Also See Power 
Supplies By Output Voltage 
Range-8ee Vol 1 

Power Supplies, Lab, Multiple 
Output-See Vol 1 

Power Supplies, Laser-
See Vol 1 

Power Supplies, Operational 
-8eeVol1 

Power Supplies, 
Photomultiplier-See Vol 1 

Power Supplies, 
Programmable-8ee Vol 1 

Power Supplies, R-F-
See Vol 1 

Power Supplies, Readout & 
Display-8ee Vol 1 

Power Supplies, Strain Gauge 
& Transducer-See Vol 1 

Power Supplies, Switch-Over 
Automatic (Self-Contained 
Battery>----'See Vol 1 

Power Supplies, 
Thermoelectric-8ee Vol 1 

Power Supplies, TWT-
See Vol 1 

Power Supplies, Xenon Lamp 
-8ee Power Supplies, Arc 
Lamp-Vol 1 

Preamplifiers, Audio 
Arvee Engrg. Co., Torrance, Calif. 
Austron, Inc., Austin, Tex. 
Clarke· Hess, New York, N.Y. 
Crown Inl'l., Elkhart, Ind. 
Ithaco, Inc., Ithaca, N. Y ................. P 1287 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Multitech Communications, Monterey 

Pk., Cal ................ :............................ p 324 
North Hills Elctrns., Inc., Glen Cove, 

N.Y. 
Opamp Labs., Los Angeles, Cal. p 1292 
Quan·Tech, Whippany, N.J. 
Solid State Elctrns., Sepulveda, Cal. 
Weinschel Engrg. Co., Gaithersburg, 

Md. 
Advanced Kinetics, Costa Mesa, Calif. 
AGAC-Derritron, Inc., Alexandria, Va. 
Amperex Elctrn., Slatersville, R.1. 
Amplifier Corp. America, Westbury, N.Y. 
Audio Instr. Co., Union City, N.J. 
Auricord, LO,ng Island City, N.Y. 
Bogen Div., Paramus, N.J. 
CCA Elctrns. Corp., Gloucester, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Dyna MagnetiC Devices, Inc., Hicksville, 

N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Hughes Aircraft Co, Fullerton, Cal. 
ISC/Telephonics Div, Huntington, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Lansing, James B. Sound, Los Angeles, 

Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Levell Electronics Ltd., High Barnet, 

Herts .. England 
Millivac Instrs., Schenectady, N.Y. 
Newcomb Audio Prods. Co., Sylmar, Calif. 
Paraplegics Mfg., Bensenville, III. 
Perry Amplifier, Brookline, Mass. 
Phil more Mfg. Co., Richmond Hill, N.Y. 
Private Tele-Comms., Inc., Chicago, III. 
RHA-Audio Communications, W. New 

York, N.J. 
Servo Corp. America, Hicksville, N.Y. 
Shure Bros., Inc., Evanston, III. 
Signetics Corp., Sunnyvale, Calif. 
Singer - Tele-Signal, Woodbury, N.Y. 
Spectra Sonics, Ogden, Utah . 
Wilkinson Elctrns., Woodlyn, Pa. 

Preamplifiers, D-C 
Aniee Engrg. Co., Torrance,Calif. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N.Y. 
California Elctm. Mfg. Co., Alamo, Calif. 
Control Technology Co., LI.C., N.Y. 
Data-Control Systems, Danbury, Conn. 
DDC, Hicksville, N.Y. 
Ectron Corp., San Diego, Cal ....... p 1283 
Hewlett-Packard, Palo Alto, Cal. 
Hybrid Sys. Corp., Burlington, Mass. 
Ithaco, Inc., Ithaca, N.Y ................. p 1287 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
Neff Instr. Corp., Duarte, Calif. 
Precision Monolithlcs, Santa Clara, Cal. 
Preston SCientifiC, Anaheim, cal. 
Solid State Elctrns., Sepulveda, Cal. 
Teledyne Philbrick, Dedham, Mass. 
Acromag, Inc., Wixom, Mich. 
Analog Devices, Inc., Norwood, Mass. 
Analogic, Wakefield, Mass. 
B & W Elctrn. Resch. Labs., Dallas, Tex. 
Bell & Howell Co., Pasadena, Calif. 
Bio-Medical Elctrns., Inc., Rockville, Md. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
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Preamplifiers, R-F 
CGS/Lawrence, Southampton, Pa. 
Computer Dynamics, Torrington, Conn. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Doric Sci. Corp., San Diego, Calif. 
Dorsett Elctrns., Tulsa, Okla. 
Elctrns., Ltd., Marion, Iowa 
Esterline Angus Div., Indianapolis, Ind. 
Fairchild Semiconductor, Mountain View, 

Calif. . 
Fairlane ElectroniCS, Inc., Long Valley, N.J. 
Glentek, Inc., Santa Monica, Calif. 
Incor Instr., Plainview, N.Y. 
Keithley Instrs., Inc., Cleveland, Ohio 
Magnetics, Inc., Butler, Pa. 
MagnetiCS, Sandy Lake, Pa. 
Mennen-Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Milletron, Inc., Pittsburgh, Pa. 
Newport Labs., Inc., Santa Ana, Cal. 
Nuclear Diodes, Prairie View, iiI. 
Optical Elctrns., Tucson, Ariz. 
Perry Amplifier, Brookline, Mass. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Quartz Radiation Corp., Fairfield, N.J. 
Rawco Instrs., Inc., Ft. Worth, Tex. 
Santa Barbara Resch. Ctr., Goleta, Calif. 
Soltec Corp., No. Hollywood, CaL 
Transidyne-General Corp., Ann Arbor, 

Mich. 
Trepac Corp. America, Englewood, N.J. 

Preamplifiers, I-F 
Applied Research Inc., Port 

Washington, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
RHG Elctrns. Lab., Farmingdale, N.Y. 
Sierra Sys., Mountain View, Cal. 
Aertech Inds., Sunnyvale, Calif. 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Anzac Elctrns., Waltham, Mass. 
A.R.F. Products, lric., Boulder; Colo. 
Avantek, Inc., Santa Clara, Cal. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer, Inc., State College, Pa. 
Int'l. Microwave, Cos Cob, Conn. 
Koch Inds., Anaheim, Cal. 
Loral Elctrn. Sys., Bronx, N.Y. 
Micro-Tel Corp., Baltimore, Md. 
Microwave Assocs., Inc., Burlington, Mass. 
Nuclear Diodes, Prairie View, III. 
Olektron Corp., Dudley, Mass. 
OMNI Spectra, Farmington, Mich. 
Perry, Amplifier, Brookline, Mass. 
Phil co-Ford Corp., Washin'gton, D'.C. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Rodelco, Deer Park, N.Y. 
Trak Microwave, Tampa, Fla. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Western Microwave Labs., Los Gatos, Cal. 

Preamplifiers, Meter-
See Vol 1 

Preamplifiers, 
Microphone-See 
Preamplifiers, Audio 

Preamplifiers, Microwave-
See Vol 1 

Preamplifiers, Oscilloscope 
Plug-In-See' Oscilloscope 
Preamplifier Plug-ins-Vol 1 

Preamplifiers, Receiver­
See Vol 1 

Preamplifiers, R-F 
American Elctrn. Labs., Inc., Lansdale, 

Pa. 
Applied Research Inc.,' Port 

Washington, N.Y. . 
Arvee Engrg. Co., Torrance, Calif. 
CoCOR Elctrns., State College, Pa. 

p 1280,1281 
Cook Electric Co., Morton Grove,lII. 
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Preamplifiers, R-F (cant'd) 
Electro/Data; Inc_,. Garland, Tex. 
Honeywell, Denver, Colo. 
Lorch Elctms. Corp~ Englewood, N.J. 
Microwave Cavity Labs., La Grange, III. 
MuHltech Power Sva., Costa Mesa, Cal. 
RHG Elctrns. Lab., Fannlngdale, N.Y. 
Sierra Sys., Mountain View, Cal. 
Aerolite Electronics Corp., Union City, N.J. 
Aertech Inds., Sunnyvale, Calif. 
AMBAC Inds., Garden City, N.Y. 
Anzac Elctms., Waltham, Mass. 
Arenberg Ullrasonic Lab., Inc., Jamaica 

Plain .. Mass. 
A.R.F. Products, Inc., Boulder, Colo. 
Astro Comm. Lab.; Gaithersburg. Md. 
Avantek, Inc., Santa Clara; Cal. 
Beukers Labs .• Inc., Hauppauge, N.Y. 
BF Elctms., Solana Beach, Calif. 
Blonder-Tongue Labs., Inc., Old Bridge, 

N.J. 
Communication Elctrn~., Rockville, Md. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctm. Navigation Inds., Inc., Rochester, 

N.Y. 
Entron, Inc., Silver Spring, Md. 
Finney Co., Bedford, Ohio 
General Radio Co., Concord, Mass. 
Hope Elctrns., Clifton, N.J. 
HRB-Singer·, .Inc., State College, Pa. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Int'l. Microwave, Cos Cob, Conn. 
lIek Corp., Lexington, Mass. 
Jerrold Elctms. Corp., Philadelphia, Pa. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
Koch Inds., Anaheim, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Locus, Inc, State College, Pa. 
Loral Elctm. Sys., Bronx, N.Y. 
Micromega, Los ~ngeles, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
MITEQ, Inc., Hauppauge, N.Y. 
Nuclear Diodes, Prairie View, III. 
Olektron Corp., Dudley, Mass. 
Perry Amplifier, Brookline, Mass. 
Phil co-Ford Corp., Washington, D.C. 
Philips Elctrns. Inds., Ltd., Toronto 17, 

Can. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Rodelco, Deer Park, N.Y. 
Rust Corp., Everett, Mass. 
Sage Labs. Inc., Natick, Mass. 
Scientific Communications, .Garland, Tex. 
Varian Assocs., Palo Allo, Cal. 

Preamplifiers, Servo 
Bulova Watch. Co., Servo Prods. 

Elctms. Div., Woodside, N.Y. 
Control Techriology Co., L.I.C., N.Y. 
DOC, Hicksville, N.y ••••••••••••••••.•••••• p 1282 
Ind'i. Control Co., Farmingdale, N.Y. 
Ithaco, Inc., Ithaca, N.Y ••••••••••••••••• pl287 
Melcor Elctrns. Corp., Farmingdale, N.Y. 
AMBAC Inds., Garden City, N.Y. 
Behlman Engrg. Corp., Santa Barbara, 

Cal. 
CGS/Lawrence, Southampton, Pa. 
Control Sys. Resch., Inc., Pittsburgh, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
McFadden Elctrns. Co., South Gate, Calif. 
Perry Amplifier, Brookline, Mass. 
Sanders Assocs., Inc., Manchester, N.H. 
Scientific·Atlanta, Inc., Atlanta, Ga. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
. Sollec Corp., No. Hollywood,Cal. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 

Preamplifiers, Telemetry-
See Vol 1 

Preamplifiers, Transducer 
Signal-Also See Signal 
Conditioners 

A. D. DataSys., Inc., Rochester, N.Y. 
Arvee Engrg. Co., Torrance, Calif. 
Bulova Watch Co., Servo Prods. 

Elctrns. Dlv., Woodside, N.Y. 
California Elctm. Mfg. Co., Alamo, Cain. 
Control Techhology Co., LI.C., N.Y. 
Data-Control Systems, Danbury, Conn. 

. DOC, Hicksville, N.Y. 
Gould, Inc., Cteveland, Ohio 
Hewlett-Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Hybrid Sys. Corp., Burlington, Mass. 

Ithaco, Inc., Ithaca, N.Y ....... __ ... _ p 1287 
Natel Engrg. Co., Canoga Pk., Cal. 
Neff Instr. Corp., Duarte, Calif. 
Precision Monollthlcs, Santa Clara, CaL 
RO ASBOCS~ Menlo P~ Cal. 
Solid Slale Elctrns., Sepulveda, Cal; 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
United Detector Tech., Santa Monlcs, 

Cal ... _ ••••• _._ .... _ .............. _._ ... _ ..... P 1639 
Universal Ad-Yu Elclms., In~ Passaic, 

N.J ......................................... __ ...... P 2752 
Acromag, Inc., Wixom, Mich. 
Active Control Instrumentation, E. 

Northport, NY 
Altec, Anaheim, Calif. 
AMBAC Inds., Garden City, N.Y. 
Analogic, Wakefield, Mass. 
Applied Control Co., Fairfield, ·N.J. 
B & K Instrs., Inc., Cleveland, Ohio 
Beli & Howell Co., Pasadena, Calif. 
Bio-Medlcal Elctms., Inc., Rockville, Md. 
Biocom, Inc., Culver City, Cal. 
Brower laboratories, Inc., Waltham, Mass. 
Burr-Brown Resch. Corp., Tucson, Ariz. 
CGS/Lawrence, Southampton, Pa. 
Chesapeake Instr. Corp., Shadyside, Md. 
Columbia Resch. Labs., Woodlyn, Pa. 
Datum, Inc., Anaheim, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Doric Sci. Corp., San Diego, Calif. 
Dorsett Elctrns., Tulsa, Okla. 
Dynalex, Inc., Burbank, Cal. 
EDC (Electro.Dev.l, Lynnwood; Wash. 
Edo Western Corp., Sail Lake CitY, Utah 
Elctms., Ltd., Marion, lo)¥a 
Endevco, Pasadena, Calif. 
Genisco Tech. Corp., Instr. Div., Compton, 

Cal. 
Geo Space, Houston, Tex. 
Glentek, Inc., Santa Monica, Calif. 
Incor Instr., Plainview, N.Y. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Infrared Inds., Waltham, Mass. 
Interlind Elctrns., Doraville, Ga. 
InterOcean Systems, San Diego, Cal. 
K West, Westminster, Calif. 
Keithley instrs., Inc., Cleveland, Ohio 
Magnetics, Inc., Butlep, Pa. 
Massa Div., Hingham, Mass. 
Mennen·Greatbatch Elctrns., Inc., 

Clarence, N.Y. 
Newport Labs., Inc., Santa Ana, Cal. 
Nuclear Diodes, Prairie View, III. 
NUS Corp., Paramus, N.J. 
Princeton Applied Resch. Corp., Princeton, 

N.J. 
Rawco Instrs., Inc., Ff. Worth, Tex. 
Sensor Corp., Greenwich, Conn. 
Sensotec, Inc., Columbus, Ohio 
Servo Corp. America, Hicksville, N.Y. 
Spectra Sonics, Ogden, Utah 
Telmar, Inc., Columbus, Ohio 
Tyco I~slr. Div., Waltham, Mass. 
Unholtz-Dickie Corp., Hamden, Conn. 

Prebonding Etchants--See 
Chemicals, Etching-Vol 3 

Predetection Equipment, 
Recorders(Playbacks­
See Vol 1 

Preforms, Precious Metal 
-Also See Solder Preforms 
-See Vol 3 

Preparation Systems, 
Paper-Tape-See Vol 1 

presC~lers--See '''011 
Preselector-Mlxers' 
Applied Rel!earch Inc., Port 

Washington, N.Y. 
Electro/Data, Inc., Garland, Tex. 
Frequency Engrg. Labs., Farmingdale, 

N.J. . 
Lorch Elctms. Corp., Englewood, N,J. 

p609 
Microwave Cavlly Labs., La Grange, III. 
Ryka SCientifiC, Inc., Sunnyvale, Cal. 

p 1564 
Sierra Sys., Mountain View, Cal • 
AIL, Div. Cutler-Hammer, Inc., Deer Park, 

N.Y. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Industrial Microwave, Scotch Plains, N.J. 
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Meca Elctrns .. Inc .. Denville. N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microphase Corp., Cos Cob, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
N·H Microwave, Inc., Red Bank, N.J. 
Olektron Corp .. Dudley, Mass. 
Peninsula· Microwave Labs., Mountain 

View, Cal. . 
Rodelco, Deer Park, N.Y. 
Sage Labs. Inc., Natick, Mass. 
Scientific Communications, Garland, Tex. 
Zeta Labs., Inc., Mountain View, Cain. 

Preselectors--See Vol 1 

Pressure Sensitive Paint-See 
Coatings, Transducer 
Forming 

Pressure Vessels--See 
Chambers, Pressure--Vol 1 

Pressure Indicators--See 
Gauges, Pressure-Vol 1 

Pressurization Equipment, 
Cable-See Cable 
Pressurization Equipment­
Vol 1 

Pressurization Systems, 
Equipment Cabinet­
See Vol 3 

Pressurization Units-See 
Chambers, Pressure-Vol 1 

Primers, Bonding & Pottlng­
See Vol 3 

Printed Circuit Boards, 
Additive Process (WIthout 
Components) 

A. D. Data Sys., Inc., Rochester, N.Y. 
American Lava Corp., Chattanooga, 

Tenn. 
Clnch-Graphlk, City Of Industry, Cal. 

p 1297 
Digital Equip. Corp., Maynard, Mass. 
Elctrn. Assocs., W. Long Branch, N.J. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Systron-Donner Concord Inatr. Div., 

Concord, Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Abacus Elctms. Corp., Dobbs Ferry, N.Y. 
Acme Model Engrg. Co., Ridgelield, N.J. 
Advanced Circuitry Div., Springfield, Mo. 
Agard Elctrns. Yorp., New Hyde Park, 

N.Y. 
AmeriCan Pamcor, Inc., Paoli, Pa 
Ansley Div. ACI Inc., Perkasie, Pa. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp:, Los Angeles, Cal. 
Avionics, Ltd., Niagara·on·the-Lake. Ont., 

Can. 
Beckman Instrs., Porterville, Cal. 
Bishop Graphics, No. Hollywood, Cal. 
Bunker-Ramo Corp., Westlake Village, Cal 
Bureau Engraving, Inc., Minneapolis, Minn. 
Celtic Inds., Inc., Van Nuys, Cal. 
Computer Art Svc., New Hyde Pk., N.Y. 
Control Dala, Minneapolis, Minn. . 
Defiance Circuit. Corp., Lawrence, Mass. 
Dittmore·Freiniuth Corp., Milwaukee, Wise. 
Dorsett Elctrns., Tulsa, Okla. 
Electro-Science Labs., Philadelphia, Pa. 
Electrol Co., Inc., York, Pa. 
Elgin Elctrns., Waterford, Pa 
Eljay Corp., Columbia, Md. 
Fansteellnc., N Chicago, III. 
General Circuits/Inc., Rochester, N.Y. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Waltham, Mass. 
Gullon Inds., Albuquerque, N.M. 
Hughes Aircraft Co, Culver City, Cal: 
Int'l. Elctm. Resch., Burbank, Cal. 
Lockhe.ed Elctrns. Co., Watchung, N.J. 
Radiation Sys., Inc., McLean, Va. 
Ragen Precision Inds., Inc., N. Arlington, 
. N.J. 
Rogers Corp., Rogers, Conn. 
Sanders Assocs., Flexprint, Manchester, 

N.H. 

Sibley Co .• Haddam, Conn 
Techinques, Inc., Englewood, N.J. 
3M CO.,SI. Paul, Minn. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Viz Mfg. Co., Philadelphia, Pa. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Printed Circuit Boards, 
Etched Process (Wltho",t 
Components) . 

A. D. Data Sys.,lnc., Rocheater, N.Y. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. . 
Augat Inc., Attleboro, Mass ..... _ •• p 1536 
Auslron, Inc., Auatln, Tex. 
Chicago Dynamic Inds~ Chicsgo, III. 
Cinch-Graphlk, CHy of Industry, Cal. 

p 1297 
Datacom, Inc., Ft. WaHon Bch., Fla. 
Digllal Equip. Corp., Maynard, Msss. 
Douglas ElectroniCS, Inc., San Leandro, 

Cal •••••• _ ........................... _ .... _p 1300,1301 
EBY, Hugh H. Co., Phlls., Pa. 
EIP, Inc., Santa Clara, Cal. 
Elctrn. Assocs., W. Long ·Branch, N.J. 
ELFAB Crop., Dallas, Tex._ ........ ~. P 2627 
Rosemount Plug-In, Nashville, Tenn. 
Systron-Donner Concord Inalr. Dlv., 

Concord, Cal. 
Tempo/UTI Div., Chataworth, Cal. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 

p 2722 
Vero ElectroniCS, Inc., Hauppauge, N.Y. 
Abacus Elctrns. Corp., Dobbs Ferry, N.Y. 
A C Electronics Co., Santa Monica, Cal. 
Advanced Circuitry Div., Springfield, Mo. 
Agard Elctms. Corp., New Hyde Park, 

N.Y. 
Allegri-Tech, Inc., Nutley, N.J. 
Ampex Corp., Redwood City, Cain: 
Ansley Div. ACI Inc., Perkasie, PD. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
A.R.F. Products, Inc., Boulder, Colo. 
A.R.F. Products, Inc., Raton, N.M. 
Argent Inds., Inc., Dayton, Ohio 
Astrodata, Anaheim, Cal. 
Automatic Control Elctrns. Co.: San 

Antonio, Tex. 
Avionics, Ltd., Niagara-on-the-Lake, Ont., 

Can. 
Aydin Data Systems, FI. Washington, Pa 
Beckman Inslrs., Porterville, Cal. 
BECO Solid State Systems, Salem, Va 
Benthos, Inc., N. Falmouth, Mass. 
Bowers Elctm. Labs., Evansville, Ind. 
Buckbee-Mears Co., SI. Paul, Minn. 
Bunker-Ramo Corp., Westlake Villaga, Cal 
Bureau Engraving, Inc., Minneapolis, Mirin. 
Cambridge ThermioniC, Cambridge, Mass 
Celtic Inds., Inc., Van Nuys, Cal. 
Centerline Specialties, Boulder, Colo. 
Chem Aero,lnc., Wilmington"Cal. 
Circuns, Inc., Berlin, Conn. . 
CMS Div. Instrumatics, Cleveland, Ohio 
Collins Radio Co., Cedar Rapids, Iowa 
Computer Art Svc., New Hyde Pk., N.Y. 
Conductorlab, Inc., Groton, Mass. 
Conductron Corp., St. Charles, Mo. 
Control Data, Minneapolis, Minn. 
Cordover, Carl & Co., Mineola, N.Y. 
Data Technology Corp., Palo Alto, Cal. 
Defiance Circuit Corp., Lawrence, Mass. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Dorsett Elctrns., Tulsa, Okla . 
Eagle-Picher Inds., Inc., Joplin, Mo. 
E.DJ. Inc., Cairo, III. 
Electro Chemical Engraving Co., Bronx, 
N.Y.· . 

Electro-Etch Circuits, Inc., Los Angeles, 
Cal. 

Electro·Sonics Inc., Spofford, N.H .. 
Electrol Co., Inc., York, Pa. 
Elctrn. EnterprisllS, Pasadena, CaIH. 
Elctrn. Ideas, Wyncote, Pa. 
Elctrn. Modules Corp., TImonium, Md. 
Elgin Elctrns., Waterford, Pa: 
Fansteellnc., N Chicago, III. 
Flexible Circuits, inc., Warrington, Pa. 
General Circuits, Inc., Rochester, N.Y. 
General Comps., Inc., SI. Petersburg, Fla. 
GMeral Instr. of Can., Waterloo, Onl., 

Can. 
General Plastics Corp., Bloomfield, N.J. 
Graphtex Inc., Lodi, NJ 
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PRODUCT INDEX & DIRECTORY (Vol. 2) Probes, Temperature-Also See Thermocouples; Transducers 
Gridcraft, FI. Wayne, Ind. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
Gulton Inds., Albuquerque, N.M. 
HMW Enterprises, Inc., Steelton, Pa. 
Honeywell Information Systems, Goleta, 

Cal. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronies Corp., Littleton, Mass. 
Int'l. Elctrn. Resch., Burbank, Cal. 
J-Tron, Anaheim, Cal. 
Joliet Control Corp., JOliet, III. 
Jordan Controls, Milwaukee, Wisc. 
Kahn & Co., Inc., Wethersfield, Conn. 
Kaiser CATV, Phoenix, Ariz 
Keltron Corp., Waltham, Mass. 
Kentrox .Inds., Inc., Portland, Ore. 
Keystone Elctrns. Corp., New York, N.Y. 
Komak, Inc., Phila., Pa. 
La Pointe Inds., Inc., Rockville, Conn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Lehighton Elctrns., Inc., Lehighton, Pa. 
Lockheed Elctrns. Co., Watchung, N.J. 
Lockheed Elctrns. Co., Los Angeles, Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Maxson Elctrns. Div., Great River, N.Y. 
Micr~Strain, Inc., Spring City, Pa. 
Mid-West Metal Prods., Kansas City, 

Kans. 
Midland Standard Inc., Elgin, III. 
Ney, J.M. Co., Bloomfield, Conn. 
Northern Sci., Inc., Middleton, Wisc. 
Nuclear Corp. Amer., Denville, N.J. 
Omega Labs., Inc., Rowley, Mass. 
Philco-Ford Corp., Washington, D.C. 
Philway Prods., Ashland, Ohio . 
Plastic Assoes., Inc., Inwood, N.Y. 
Power Control Corp., Pittsburgh, Pa. 
Radiation Sys., Inc., McLean, Va. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
Rogers Corp., Rogers, Conn. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Rowe Engravers, Clifton, N.J. . 
Safeway Products Inc., Middletown, Conn. 
Sanders Assocs., Flexprint, Manchester, 

N.H. 
Schjeldahl, G.T. Co., Northfiel.d, Minn. 
Shigoto In.ds., Ltd,', New York, N.Y. 
Sibley Co., Haddam, Conn 
Singer - Tele-Signal, Woodbury, N.Y. 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Spruce Pine Mica Co Inc., Spruce Pine, 

N.C. 
Stanford Applied Engrg., Santa Clara, Cal. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Taft Electrosystems, Inc., Metuchen, N. J. 
Tech-Etch, Inc:. Hingham, Mass. 
Techinques, Inc., Englewood, N.J. 
Technograph, Inc., Winston-Salem, N.C .. 
Techron Corp., Boston, Mass. 
3M Co., SI. Paul, Minn. 
Trans~ron Elctrn. Corp., Wakefield, Mass. 
Tri-Tronies Lab., Euless, Tex. 
Triad Distributor Div., Huntington, Ind. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Vitro Laboratories, Silver Spring, Md. 
Viz Mfg. Co., Philadelphia, Pa. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 
Zenrad Controls Co., Santa Barbara, Cal. 
Zonic Tech. Labs., Cincinnati, Ohio 

Printed Circuit Etchants-:-
See Vol 3 

Printed Circuit Screens 
Clnch·Graphlk, City of Industry, Cal_ 
Allegri-Tech, Inc., Nutley, N.J. 
Cambridge Thermionic, Cambridge, Mass 
Dittmore-Freimuth Corp., Milwaukee, Wise. 
Dorsett Elctrns., Tulsa, Okla. 
Hughes Aircraft Co, Culver City, Cal. 
Kepro Cir. Sys., Inc., SI. Louis, "Mo. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Anaheim, Cal. 
Mech-Tronic Equip. Co., Silver Spring, Md. 
Naz-Dar Inl'l., Chicago, III. 
Podgor, Joseph Co., Pennsauken, N.J. 
Podgor, Joseph E. Co., Inc., Phila., Pa. 
Radiation Sys., Inc., McLean, Va. 
RQwe Engravers, Clifton, N.J. 
Techinques, Inc., EnglewQod, N.J. 

eem/1971 (Vol. 2) 

W. S. Tyler Inc., Mentor, Ohio 
Zenrad Controls Co., Santa Barbara, Cal. 

Printed Circuits (With 
Components)-See Cards, 
Linear Function 

Printed Circuits, Multilayer 
Clnch-Graphlk, City of Industry, Cal. 

p 1297 
Datacom, Inc., Ft. Walton Bch., Ra. 
Inter-Computer Elctrns., Lansdale, Pa. 
Advanced Circuitry' Div., Springfield, Mo. 
Agard Elctrns. Corp., New Hyde Park, 

N.Y. 
Allegri-Tech, Inc., Nutley, N.J. 
Ansley Div. ACI Inc., Perkasie, Pa. 
Ansley Elctrns. Corp., Doylestown, Pa. 
Ansley Elctrns. Corp., Los Angeles, Cal. 
Avco Corp., Cincinnati, Ohio 
Buckbee-Mears Co., SI. Paul, Minn. 
Bureau Engraving, Inc., Minneapolis, Minn. 
Cambridge ThermioniC, Cambridge, Mass 
Chem Aero, Inc., Wilmington, Cal. 
Circuits, Inc., Berlin, Conn. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Newport Beach, Calif. 
Computer Art Svc., New Hyde Pk., N.Y. 
Control Data, Minneapolis, Minn. 
Defiance Circuit Corp., Lawrence, Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Fansteel Inc., N Chicago, III. 
Flexible Circuits, Inc., Warrington, Pa. 
General Circuits, Inc., Rochester, N.Y. 
General Camps., Inc., SI. Petersburg, Fla. 
Goodyear Aerospace Corp., Akron, Ohio . 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
Gulton Inds., Albuquerque, N.M. 
Honeywell Information Systems, Goleta, 

Cal. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
La Pointe Inds., Inc., Rockliille, Conn. 
Lockheed Elctrns. Co., Watchung, N.J. 
Lockheed Elctrns. Co., Los Angeles, Calif. 
Loral Elctrn. Sys., Bronx, N.Y. 
Philco-Ford ·Corp., Washington, D.C. 
Philway Prods., Ashland, Ohio 
Rogers Corp., Rogers, Conn. 
Sampson Elctrns. Prods: Div., Chicago, III. 
Sanders Assoes., Flexprint, Manchester, 

N.H. 
Sibley Co., Haddam, Conn 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Thiokol Chemical Div., Trenton, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Welwyn Elec., Ltd., Bedlington, 

Northumberland, England 

Printers,Dial, Meter Scale­
See Vol 1 

Printers, Digital-5ee Vol 1. 

Printers, High Speed-See 
Printers, Digital-Vol J 

Printers, Keyboard-5ee Vol 1 

Printers, Line-5ee Printers, 
Digital-Vol 1 

Printers, Microfilm To Paper­
See Vo11. 

Printers, Tape-Listing-5ee 
Printers, Digital-Vol 1 

Printing, Dry Transfer-See 
Kits, Marking (Dial 
Instrument) 

Prisms 
Bache, Semon & Co., New York, N.Y. 
Bausch & Lomb, Rochester, N.Y. 
Buhl Optical Co., Pittsburgh, Pa. 
Dell Optics Co., Inc., N. Bergen, N.J. 
Ealing Corp., Cambridge, Mass. 
Electro-Optical Div., Northampton, Mass. 
Electro-Optical S,stems, Pasadena, Cal. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Gaertner Scientific Corp., Chicago, III. 
General Electrodynamics Corp., Garland, 

Tex. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 

Harshaw Chem. Co., Cleveland, Ohio 
Infrared Inds., Inc .• Santa Barbara, Cal. 
Isomet Corp., Oakland, N.J. 
Itek Corp., Lexington, Mass. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
Lasermetrics, Inc., Rochelle Park, N.J. 
Lenox Instr. Co., Philadelphia, Pa. 
Liberty Mirror Div., Brackenridge, Pa. 
o & S Research, Inc., Riverton, N.J, 
Optical Inds., Santa Ana, Cal. 
Photo Tech. Prods., Garden City. N.Y. 
Republic Lens Co., Inc .• Bronx, N.Y. 
S & S Optical Co., Inc., FI. Wayne, Ind. 
Sawyer Resch. Prods., Inc., Eastlake, 

Ohio 
Schoeffel Instr. Corp., WestwOOd, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Spectra-Physies. Inc., Mountain View, 

Calif. 
Syncor Prods. Co., Inc., Malden, Mass. 
Thermal Amer. Fused Quartz, Montville, 

N.J. 
Zenith Optical Lab., Dobbs Ferry. N.Y. 

Probability Distribution 
Analyzers-:-See Analyzers, 
Probability Density-Vol 1 

Probes, Crystal-See Vol 1 

Probes, Hall 
American Aerospace Controls, 

Farmingdale, N.Y_ 
Bell, F.W., Inc., Columbus, Ohio .... p 418 
ISC Magnetics Div., Huntington, N.Y_ 

p 1806 
Ohio Semitronlcs, Columbus, Ohio 

p 1986 
RFL Inds., Instr. Div., Boonton, N.J. 

p 554 
Scientific Columbus, Columbus, Ohio 
Tektronix, Inc., Beaverton, Ore. 
Empire Sci., Ind'l. Instr., Garden City. N.Y. 
'SC/Telephonics Div, Huntington, N.Y. 
Magnetic Sys. & Instrs., Worcester, Mass. 
Magnetics Sys. & Instrs., Worcester, 

Mass. 
Thomas & Skinner, Inc., Indianapolis, Ind. 

Probes, High-Voltage­
See Vol 1 

Probes, Microwave 

Probes, Temperature-Also 
See Thermocouples; 
Transducers 

Cal·R, Inc., Thermonetics Div., Santa 
Monica, Cal. 

Electro ScL Inds., Portland, Ore. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Fenwal Elctrns., Inc., Framingham, 

Mass. _ .............................................. p 1971 
Harrel, Inc., E. Norwalk, Conn ..... p 1973 
Hewlett·Packard, Palo Alto, Cal. 
Keystone Carbon Co., St. Marys, Pa. 

p 1979 
Matrix Corp., Beech Grove, Ind. 
Micro Elctrns. Corp., Palmdale, Cal 
RFL Inds., Instr. Dlv., Boonton, N.J. 
RFL Inds., Thermocontrol Dlv., 

Boonton, N.J. 
Rustrak Instr. Dlv., Manchester, N.H. 
Simpson Elec. Co., Chicago, III. 
Tektronix, Inc., Beaverton, Ore. 
Triac Elctrn. Sys., N.Y., N.Y. 
Weed Instr. Co., Elgin, Tex.: ......... p 1984 
Addison Div., Mountainside, N.J. 
Aladdin Controls, Nashville, Tenn. 
Alnor Instr. Co., Chicago, III. . 
Alpha-Monarch Corp., Dallas, Tex. 
Amprobe Instr., Lynbrook, N.Y. 
Andonian Assocs., Inc., Waltham, Mass. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bell & Howell Co .• Pasadena. Calif. 
Bendix Corp., Davenport, Iowa 
Bristol Div, Waterbury, Conn 
Burns Engrg., Inc., Minneapolis. Minn. 
Climatronics Corp., Hauppauge, N.Y. 
Conax Corp., Buffalo, N.Y. 
Conklin Instr. Corp., Pleasant Valley, N.Y. 
Consolidated Controls Corp., EI Segundo, 

Calif. 
Control Prods. Corp., Chicago, III. 
CryotronicS, Inc., High Bridge, N.J. 
Device Seals, Inc., Sun Valley, Calif. " 
Edison, Thomas A. Instr. Diy., W. Orange, 

N.J. 
EG & G, Inc., Salem, Mass. 
Elctrn. Dev. Labs., Plainview, N.Y. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co., ,Foxboro, Mass. 
General Lab. Assocs., Norwich, N.V: 
Gow-Mac Instr. Co., Madison, N.J. ' 
Hafstrom Tech. Prods., Inc., San Diego, 

Calif. 
Harco Labs., Inc:, Branford, Conn. 
High Temperature Instr., W. 

Boonton Elctrns.; Parsippany, N.J. Conshohocken, Pa. 
Hewlett·Packard, Palo Alto, Cal. Honeywell, FI. Washington, Pa. 
Polarad Elctrn. Instrs., Lake Success, Hy-Cal Engrg., Santa Fe Springs. Cal. 

N.Y. InterOcean Systems, San Diego, Cal. 
Waveline, Inc., W. Caldwell, N.lI. Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Aircom, Inc., Union, N.H. Lab-Line Instrs., Inc., Melrose Park, III. 
Astrolab Inc., Linden, N J Lewis Engrg. Co .• Naugatuck, Conn. 
CES Elctrns., Brooklyn,. N.Y. Malaker .corp., High Bridge, N.J. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. Marlin Mfg. Corp., Cleveland, Ohio 
Elctm. Specialty, Thomaston, Conn. Marshall Instrs., Inc., Van Nuys. Calif. 
Filmohm Div., Long Island City, N.Y. Medistor Instr. Co., Seattle, Wash. , 
General Microwave Corp., Farmingdale, Micro-Technical Inds., Laguna Beach, Cal. 

N.Y. Mura Corp., Jericho, N.Y. 
General Radio Co., Concord, Mass. Norwalk Thermostat Co., Norwalk, Ohio 
Guide Inds., Inc., Sun Valley, Calif. Omega Engrg., Inc., Stamford, Conn." 
Lieco, Inc., Lindenhurst, N.Y. Pacific Transducer Corp., Los Angeles, 
Maury Microwave Corp., Cucamonga, Calif. 

Calif. Pennsylvania Elctms. Technology, 
MCS Corp., Monrovia, Calif. Pittsburgh, Pa. 
Microlab/FXR, Uvingston, N.J. Projects Unlimited, Inc., Dayton, Ohio 
Microwave Assoes., Inc., Burlington, Mass. RDF Corp., Hudson, N.H. ' 
Microwave Development Labs., Inc., 'Relco Prods., Denver, Colo. 

Needham Hgts., Mass. Riverbank Labs., Geneva, III. 
Microwave labs. America, Brooklyn, N.Y. Sensotec, Inc., Columbus, Ohio 
Narda Microwave Corp., Plainview, N.Y. ,Smith, Robert Elec. Co., Hartford, Conn. 
Omega Labs., Inc., Rowley, Mass. Syscon Int'l., Inc., So. Bend, Ind. 
OMNI Spectra, Farmington, Mich. T & T Controls Co., Media. Pa. 
PRD Elctrns., Inc., Westbury, N.Y. TechnologylVersatronics, Yellow Springs, 
Premier Microwave, Port Chester, N.Y. Ohio 
Projects Unlimited, Inc., Dayton, Ohio Texas Instruments, Inc., Attleboro, Mass. 
Sage Labs. Inc., Natick, Mass. Thermal Sys., Los Angeles, Cal. 
Scientific Communications, Garland, Tex. Thermotronic Devices, Inc.. ' 
Struthers Elctrns. Corp .• Mamaroneck, Conshohocken, Pa. 

N.Y. Tylan Corp., Torrance, Calif. 
Victor Microwave; Inc., Wakefield, Mass. United Elec. Controls Co., Watertown; 

Probes, Oscilloscope-See 
Oscilloscope Probes-:-Vol 1 

Probes, R-F-5ee Vol 1 

Mass. 
United Sensor & Control Co., Watertown, 

Mass. 
United Sys. Corp., Dayton, Ohio 
Versitherm, Inc., Farmingdale, N.Y. 
Victory Engrg. Corp .. Springfield, N.J. 

For addresses see YELLOW SECTION 1059 



VirTis Co., Inc., Gardiner, N.Y. 
VWR Scientific, San Francisco, Cal. 
West Coast Resch.' Corp., Los Angeles, 

Calif. 
West Instr. Div., Schiller Pk., III. 
Yellow Springs Instr. Co., Inc., Yellow 

Sprlngs,Obio 

Probes, Test Lead-See Vol 1 

Probes; Ultrasonlc-See Vol 1 

Profileometer-See Indicators, 
Surface Roughness-Vol 1 

Profiling-See Engraving-
Vol 1 . 

pr~~~a..%~ers, Broadcastlng- Pumps, Vacuum-See Vol 1 

Programmers, Computer- Punched Card Equlpment-
See Vol 1 See Vol 1 

Programmers, Curve 
Followlng-See Vol 1 

Programmers, Power Supply 
-See Vol 1 

Programmers, Punched Card 
-See Vol 1 

Projection Units, TV-
See Vol 1 

Protectors, Contact-See 
Suppressors, Arc 

Protectors, Surge-Also See 
Suppressors, Arc; 
Arresters, Electrical Surge 

Acoplim Corp., Easton, Pa. 
Alrpax Elctms., Inc., Cambridge, Md. 

p 1877 
ATR Elctrns., Inc., St. Paul, Minn. 
Belamlte Electronic Devices, Culver 

Clty,Calif. 
Cober Elctrns., Inc., Stamford, Conn. 
Dale Elctms., Inc~ Yankton, S.D. p 1906 
Dressen-Barnes Elctrns., Pasadena; 

Cal ..................................................... p 690 
Dynage, Bloomfield, Conn. 
Electrons Co., Fairfield, N.J ••.•.•.•• Ii 1451 
International Rec1lfier, EI Segundo, Cal. 

p 1807 
Joslyn E1ctm. Sys., Goleta, Cal.,. p 1933 
Kepco, Inc., Rushing, N.y ............... p 766 
Lambda EIc1ms., Melville, N.y ••••••• p 800 
Presln Co., In~ Shelton, Conn. 
Ross Engrg. Corp.; Campbell, Cal. 

p 1786 
Slgnallte, Neptune, N.J ••••••••.••••.••• P 1952 
Sprague Elec. Co., No. Adams, Mass. 
Technlpower, Rldgefleld, Conn. 
Todd Prods., Farmingdale, N.Y. 
Beckman Instrs.; Helipot Div., Fullerton, 

Cal. 
Cardion Communications, Woodbury, N.Y. 
Eastern Delta Corp., Fair Lawn, N.J. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Electro-Optics Div., Salem, 

Mass. 
Grllen Rectifier Corp., Fair Lawn, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Jerrold/Watkins Div., Toronto, 395, Onl., 

Can. 
MCG Elctrns., Inc., Deer Park, N.Y. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Staffall, Inc., Providence, R.1. 
Westinghouse Elec., Buffalo, N. Y. 
Wuerth Prods. Corp., Hollywood, Fla. 

Proximity Indicators-See 
Indicators, Proximity 

Public AddreS6 Systems­
See Vol 1 

Pullers, Circuit Board-
See Vol 3 

Pullers, Fuse-See Vol 3 

Pullers, Lamp-See Vol 3 

Pullers, Tube-See Vol 3 

Pulse Analyzers-See 
Analyzers, Pulse-Vol 1 

Punches, Chassis-See Vol 3 

Pyrometers, Infrared-
See Vol 1 

Pyrometers, Optical, 
Non-Infrared-See Vol 1 

Pyrometers, Recording­
See Vol 1 

Pyrometers, Resistance-Type 
-See Vol 1 

Pyrometers, 
Thermocouple-Type-
See Vol 1 . . 

Quartz, Fused-See Vol 1 

Quartz, Raw~See Crystals, 
Quartz 

RFI Measuring Equipment­
See Vol 1 

RFI Shlelding-See Shields, 
R-F-VoI3 

\ 

Ri=1 Testing Services-See 
Services, Electrical 
Measurement-Vol 3 

Racks, Aging-See Vol 3 

Racks, Cabinet-See Vol 3 

Racks, Desk & Console-
See Vol 3 

Racks, Circuit Board­
See Vol 3 

Racks, Module-Also See 
Racks, Circuit Board­
SeeVol.3 

Racks, Relay & Mounting-
See Vol 3 . 

Radar Equlpment-See 
Analyzers; Testers; 
Simulators; etc.-Vol 1 

Radar Systems-See Vol 1 

Radar Testers-See Testers, 
Radar-Vol 1 

Radiation Equip., Nuclear­
See Dosimeters; Counters, 
Geiger;Counters, Scintillation; 
Film Badges-Vol 1 

Radioactive Light Sources­
See Sources, Light, 
Radioactive-Vol 1 

Radio Comm. Systems-See 
Comm. Systems (As . 
Modified)-VoI1 

Radiographic Equipment­
See X-Ray Inspection 
Equipment-Vol 1 

Radiometers-See Vol 1 

Radomes-See Vol 1 

Range Finder Systems­
See Vol 1 

Rare Earths-See Metals, Rare 
-Vol 3 

Rate-Of-Turn Tables-See 
Tables, Rate-of-Turn-VoI1 

Reactors, Charglng-See Vol 3 

Reactors, Epltaxlal-See 
Machines, Semiconductor 
Manufacturing-Vol 1 

Reactors, Filter-See Vol 3 

Reactors, Loading-See Vol 3 

Reactors, Saturable-
See Vol 3 

Readers, Character­
See Vol 1 

Readers, MagnetiC Tape 
(Computer Type)--See Vol 1 

Readers, Mlcroflnche-
See Vol 1 

Readers, Punched. Card-See 
Punched Card Equipment-:­
Vol 1 

Readers, Punched Tape­
See Vol 1 

Readouts & Readout Devices 
-See Specific Types 

Readouts, Dot Matrix 
LVC Ind's.,lnc., Corona; N.Y. 
Info-Ute Corp., FI. Lee, N.J. 
TEC, Inc., Eden Prairie, Minn. 

Readouts, Edge-Lighted 
Alco Elclm. Prods., Lawrence, Mass. 
Bowmer Inalr; Corp., Fl. Wayne, Ind. 
Inter-Market, Inc., Glenview, III. 
LVC Ind's., Inc., Corona, N.Y. 
Ackerman Engravers. Inc., Long Island 

City, N.Y. 
Bodnar Prods. Corp., New Rochelle. N.Y. 
Dyonics, Inc., Woburn, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Milman Engrg. Co., Inc., Santa Monica, 

Calif. 
Robertson Instr., Azusa, Cal. 

Readouts, ElectrolUminescent 
Bowmar Inalr. Corp., Ft. Wayne, Ind, 

Readouts, Electro Mechanical 
Allard Inslr. Corp., Weslbury, NY p 1435 
Bowmar Inalr. Corp., Ft. Wayne, Ind. . 

. p 1312,1442 
Dlgllran Co., Pasadena, Cal. 
DigHron Corp., Norrislown, Pa. 
Haydon, A. W. Co., Waterbury, Conn. 
Hecon Corp., New Shrewsbury, N.J. 
Ind'i E1c1m. Engrs., Van Nuys, Cal. 
LVC Ind's., Inc., Corona, N.Y. 
MagnetiC Technology, Canoga Pk., Cal. 

p 1503 
Norden Dlv., Norwalk, Conn. 
Veeder-Root, Hartford, Conn ....... p 1352 
Vernllron, Torrance, Cal ............... p 1503 
Vernllron Corp., Deer Pk~ N.Y. ~. P 1503 
Cramer Div., Old Saybrook, Conn: '. 
Edison, T.A., Instr. Div., FI. Lauderdale, 

Fla. 
ENM Co .• Chicago, III. 
Gap Instr. Corp., Hauppauge, N.Y. 
Kenney Engrg. ·Corp., Monrovia, Cal. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. 
Parametrics, Inc., Orange, Conn. 
Patwin Div., Waterbury, Conn. 
Penn Keystone Corp., Ansonia, Conn. . 
Phaostron Instr. & Elctrn. Co., So. 

Pasadena, Cal. 
Robertson Instr., Azusa, Cal. 
Servo Dev. Corp., Hicksville, N.Y. 
Siemens Corp., Comps. Dlv., Iselin, N.J. 
Singer-General Precision,lnc., Little Falls, 

N.J. 
United Aircraft Corp .. Norwalk, Conn. 

1060 For addresses see YELLOW SECTION 

Readouts, Lighted, 
Segmented . 

A1co EIc1m. Prods., Lawrence, Mass. 
, p 1438 

API Inslrs. Co.iWaithamn Mass. .. p 402 
Chicago Miniature Lamp Worka, 

Chicago, III. 
Computer Prods., Ft. Lauderdale, FIe. 

. p 341 
Diallght Corp~ Brooklyn, N.Y ....... p 1447 
Electrons Co., Fairfield, N.J ......... p' 1451 
Ind'i EIc1rn. EngrB., Van Nuys, Cal. 

p'1477 
Inter-Market, Inc., Glenview, III. 
Legl Elclrns. Corp., Los Angeles, Cal. 

p 1483 
LVC Ind's., Inc., Corona, N.Y. 
Nippon Elec1rlc/NEC America, N.Y., 

N.Y. . 
Plnlltes, Fairfield, N.J..................... p 1490 
Wagner Elec. Corp., Uvingslon, N.J. 

p 1502 
Analogic, Wakefield, Mass. 
Bomac Elctms., Inc., Northridge, Cal. 
Burroughs Corp., Plainfield, N.J. 
Cooke Engrg., Co., Alexandria, Va. 
Dolan.Jenner Inds., Inc., Melrose, Mass. 
Dyonics, Inc., Woburn, Mass .. 
Ealing Corp .• Cambridge, Mass. 
Elecpac Inc., Cary, III. 
Fiber Photics, Inc., Santa Cruz, Cal. 
Info-Lite Corp., FI. Lee, N.J .. 
Integrated Circuit Elctrns., Inc .• Waltham, 

Mass. 
Lumlnetics Corp., Pompano Beach, Fla. 
Master Specialties, Costa Mesa, Cal. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Mura Corp., Jericho, N.Y. 
National Elctrns., Geneva, ilL 
Parametrics, Inc., Orange, Conn. 
Penn Keystone Corp., Ansonia, Conn. 
Rank Precision Inds., W. Nyack, N.Y. 
Robertson Instr., Azusa, Cal. 
Singer-General Precision, Inc., Little Falls, 

N.J. . 
TEC, Inc:,. Eden' Prairie, Minn. 

Readouts, Rear-Projection 
Ind'i EIc1rn. Engrs., Van Nuys, Cal. 

. . p 1476,1477 
Bendix, Sturbridge, Mass. 
Burroughs Corp., Plainfield, N.J. 
TEC, Inc., Eden Prairie, Minn. 

Readouts, Semiconductor 
Type Inc!. Llght-Emltti,..g 
Diodes & SWitches . 

Alco EIc1rn. Prods., Lawrence, Mass. 
Dialight Corp., Brooklyn, N.Y", .... p 1447 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
International Rec1ifier, EI Segundo, Cal. 
(NES) Nationwide EIc1m. Sys., Itasca, 

III. 
Nippon Elec1ric/NEC America, N.Y., 

N.Y ................................................... P 1487 
Sensor Tech., Van Nuys, Cal ....... p 1638 
Analogic, Wakefield, Mass. 
Luminetics Corp., Pompano Beach, Ra. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. ' 
Robertson Instr., Azusa, Cal. 
TEC, Inc., Eden Prairie, Minn. 

Receivers, A-M (Precision 
Test)--See Vol 1 

Receivers, Beacon-See Vol 1 

Recelve~s, Carrier Telegraph 
-See Vol 1 

Receivers, Command-
See Vol 1 

Receivers, Communication & 
Amateur-See Vol 1 

Receivers, Diplexer-
See Vol 1 

Receivers, .Diversity 
Receptlon-See Vol 1 

Receivers.' Dupiexer:"'­
Se~Vo11 
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PRODUCT INDEX & DIRECTORY (Vol. 2) Rectifiers, Selenium Stack 
Receivers, Facsimile­

See Vol 1 

Receivers, Field Intensity; 
Microwave-Se.e Receivers, 
Microwave-Vol 1 

Receivers, UHF & VHF­
See'Vol1 

Receivers, Ultravlolet­
See Vol 1 

Receivers, VLF-See Vol 1 

Recorders, pyrometer-See 
Pyrometers, Recording-Vol 1 

Recorders, Smoke & 
Combustion (Electronlc)­
See Vol 1 Receivers, Fixed Frequency- Receivers, WWV-See Vol 1 

See Vol 1 R S L I 
Receivers, F-m (Precision 

Test)-See Vol 1 

Receivers, Frequency Shift­
See Vol 1 

Receivers, Headphone-See 
Headphones-Vol 1 

Receivers, I-F-See Vol 1 

Recievers, Infrared 
Dynarad; Inc., Norwood, Mass. 
Abtronics, Inc., Livermore, Calif. 
Advanced Kinetics, Costa Mesa, Calif. 
Alden Elctm. & Impulse Record. Equip., 

Westboro, Mass. 
Arco Systems Inc., Palo Alto, Cal 
Avco Corp., Cincinnati, Ohio 
Collins Radio Co., Dallas, Tex. 
De-Tec-Tronic Corp., Chicago, III. 
Infrared Inds., Inc., Santa Barbara; Cal. 
Loral Elctrn. Sys., Bronx, N.Y. 
Molectron C.orp., Sunnyvale, Cal. 
Philips Broadcast Equipment Corp., 

Montvale, N.J. 
Raytheon Co., Lexington, Mass. 
Sanders Assoes., Nashua, N.H. 

Receivers, Interrogation-
See Vol 1 

Receivers, Logarithmic­
See Vol 1 

Receivers, Loran, Lab Test­
See Vol 1 

Receivers, Loran, Timing­
See Vol 1 

Receivers, Microwave­
See Vol 1 

Receivers, Monitoring, 
Communications-See Vol 1 

Receivers, Multiplex-
See Vol 1 

Receivers, Panoramic­
See Vol 1 

Receivers, Phase Lock­
See Vol 1 

Receivers, Radar-See Vol 1 

Receptacles-See Connectors; ecorders, ound eve -
Jacks; Sockets-Vol 3 See Vol 1 . 

Receptacles, Antenna 
Tapplng-See Vol 3 

Recorders, Stereophonic 
Tape (Nonentertalnment)­
See Vol 1 

Recorders, Antenna Pattern- Recorders, Straln-See Vol 1 
See Vol 1 

Recorders, Blood Pressure­
See Vol 1 

Recorders, Code-See Vol 1 

Recorders, Computer Data-­
See Data Recorders, 
Computer-Vol 1 

Recorders, Dlsc-See Vol 1 

Recorders, Strip-Chart­
See Vol 1 

Recorders, Synchronized 
Fllm-Tape-See Vol 1 

Recorders, Tape Loop (Lab 
Type)-See Vol 1 

Recorders, Telemeterlng­
See Vol 1 

Recorders, Electronic, Rotary Recorders, Teletype-
Stylus-See Vol 1 See Vol 1 

Recorders, Electrostatic­
See Vol 1 

Recorders, Event-See Vol 1 

Recorders, F-M-5ee 
Recorders, Magnetic Tape­
Vol 1 

Recorders, Facsimile­
See Vol 1 

Recorders, Film 
Beta Instr., Newton Upper Falls, Mass. 

p 337 
Teledyne Geotech, Dallas, Tex. 
Artronix, . Inc., SI. Louis, Mo. . 
Geo Space, Houston;Tex. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Heitz, Karl, Inc., New York, N.Y. 
KDI Adtrol, Inc., Broomall, Pa. 
Litton Inds., San Carlos, Calif. 
Maurer, J.A., Inc., Woodside, N.Y. 
Miles Reproducer Co., Inc., New York, 

N.Y. 
Photo-Sonics, Inc., Burbank, Calif. 
RCA Corp., Camden, N.J. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo: 
Stancil-Hoffman Corp., Hollywood, Calif. 
Tensitron, Inc., Harvard, Mass. 
T raid Corp., Glendale, Cal. 
Video Resch. Corp., Rockville, Md. 

Recorders, Film Strip, 
Magnetlc-See Vol 1 

Recorders, Temperature 
(Electronlc)-See Vol 1 

Recorders, Timlng-See Vol 1 

Recorders, Torque 
(Electronic)-See Vol 1 

Recorders, Transient-
See Vol 1 

Recorders, Vacuum-See 
Recorders, Pressure-Vol 1 

Recorders, Vlbration-
See Vol 1 

Recorders, Video Tape­
See Vol 1 

Recorders, X-Y-See Vol 1 

Recording Paper (For 
Strip-Chart Recorders, 
Oscillographs, X-Y)-See 
Paper, Graphic Recording­
Vol 1 

Recording Tape, Magnetlc­
See Tapes, Recording, 
Magnetic-Vol 1 

Records, Frequency Test­
See Vol 1 

Receivers, Radio Paging-See Recorders, Flight-See Vol 1 
Comm. Systems, Selective 

Records, Instruction-Code, 
Language, etc.-See Vol 1 

Paging-Vol 1 

Receivers, Radiometric-5ee 
Radiometers-Vol 1 

Receivers, Rebroadcast­
See Vol 1 

Receivers, Search 8. 
Countermeasure-See Vol 1 

Receivers, Single-Sideband­
See Vol 1 

Receivers, Telemetry­
'See Vol 1 

Receivers, Time Code­
See Vol 1 

Receivers, Tone-See Vol 1 

Receivers, Transmissometer 
-See Vol 1 

Receivers, Tropospheric 
Scatter-See Vol 1 

Receivers, Tv-5ee Monitors, 
Video-Vol 1 

eem/1971 (Vol. 2) 

Recorders, Frequency­
See Vol 1 

Recorders, Graphic-See 
Recorders (As Modified)­
Vol 1 

Recorders, Humidity 
(Electronic)-See Vol 1 

Recorders, Long-Term Tape 
-See Recorders, Magnetic 
Tape-Vol 1 

Recorders, Magnetic Tape 
(Lab Type)-See Vol 1 . 

Recorders, Moisture 
(Electronlc)-See Vol 1 

Recorders, Oxygen(Ozone­
See Vol 1 

Recorders, Polar-See Vol 1 

Recorders, Power-Level­
See Vol 1 

Recorders, Pressure 
(Electronic)-See Vol 1 

Rectifier Power Units (Power 
Supply Type)-See Vol 1 

Rectifiers, Copper Oxide 
General Elee. Co., Schenectady, N.Y. 
Ganeral Eleetc. Semiconductor, 

Syracuse" N.Y. . 
Schauer Mfg. Corp., CinCinnati, Ohio· 
Bradley Semiconductor Corp., New 

Haven, Conri. 
Edal inds., Inc., E. Haven, Conn. 
Mura Corp., Jericho, N.Y. 
Rectifier Engrg. & Supply, SI. louiS. Mo. 

Rectifiers, Copper Sulfide 
General Electe. Semiconductor, 

Syracuse" N.Y. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 

Rectifiers, Electron Tube-
See Tubes, Rectifying 

Rectifiers, Germanium 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
International Rectifier, EI Segundo, Cal. 
Calvert Elctrns., Inc., New York, N.Y. 
Franel Corp., So. River, N.J. 
Inl'l.. Elctrns., Melville, N.Y. 

For addresses see YELLOW SECT,ON 

Mullard, Inc., Farmingdale, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
State Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Wolfson, P.J. Co .. New Rochelle, N.Y. 

Rectifiers, Germanium Stack 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Opad Elec. Co., Inc., New York, N.Y. 
Argent Inds., Inc., Dayton, Ohio 
Franel Corp., So: River, N.J. 
Mullard, Inc., Farmingdale, N.Y. 
Wolfson, P.J. Co., New Rochelle, N.Y. 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Rectifiers, Selenium 
Elctrn. Devices, Yonkers, N.Y. 
Gates Elctrn. Co., Bronx, N.Y. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse .. N.Y. 
International Rectifier, EI Segundo, Cal. 

p 1807 
Ledex, Inc., Dayton, Ohio 
Opad Elee. Co., Inc., New York, N.Y. 
Rectifier Comps. Corp., Freeport, N.Y. 

P 1815 
Action Systems Co., Meriden, Conn. 
Alpha Comps. Corp., Venice, Calif. 
Bradley Semiconductor Corp., New 

Haven, Conn. 
Connolly & Co., Inc., MI. View, Calif. 
Darrah Elec. Co., Inc., Cleveland, Ohio 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Electro-Standards Labs., Inc., Miami, Fla. 
Franel Corp., So. River, N.J. 
General Elec., Providence, R.1. 
General Instr. of Can., Waterloo, Onl., 

Can. 
General Instr. Corp., Hicksville, N.Y. 
Green Elec. Corp., Fair Lawn, N.J. 
Green Rectifier Corp., Fair Lawn, N.J. 
In· Semiconductors, W. Palm Beach, Fla. 
M & T Chemicals Inc., Rahway, N.J. 
Miller, Sanford Corp., Brooklyn, N.Y. 
Power Conversion Prods. Inc., Crystal 

Lake, III. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Rapid Elec. Co., Bronx, N.Y. 
Rectico, Inc., Cedar Grove, N.J. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Sel-Rex Corp., Nutley, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Syntron Div., Homer City, Pa. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec., Buffalo, N. Y. 
Westinghouse Elec. Corp.; Pittsburgh, Pa. 
Wolfson, P.J. Co., New Rochelle, N.Y. 

Rectifiers, Selenium Stack 
·Gates Elctrn. Co., Bronx, N.Y. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
International Rectifier, EI Segundo, Cal. 

p 1807 
Opad Elec. Co., Inc., New York, N.Y. 
Rectifier Comps. Corp., Freeport, N.Y. 

p 1815 
Alpha Camps. Corp., Venice, Calif. 
Bradley Semiconductor Corp., New 

Haven, Conn. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Electro-Standards Labs., Inc.; Miami, Fla. 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Green Elec. Corp., Fair Lawn, N.J. 
Green Rectifier Corp., Fair Lawn, N.J. 
In Semiconductors, W. Palm Beach, Fla. 
M & T Chemicals Inc., Rahway, N.J. 
Miller, Sanford Corp., Brooklyn, N.Y. 
Power Conversion Prods. Inc., Crystal 

Lake, III. . 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Rapid Elec. Co., Bronx, N.Y. 
Rectifier Engrg.& Supply, SI. Louis, Mo. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J, 
Syntron Div., Homer City, Pa. 
Weslinghouse Elec., Buflalo, N. Y. 
Wolfson, P.J. Co., New Rochelle, N.Y. 
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Rectifiers, Selenium Stack (cont'd) 
Y.T. & T. Corp., Roslyn Hgts., N.Y. 

Rectifiers, Silicon 
Carter Semiconductor, Amityville, N.Y. 
Centralab Semiconductor, EI Monte, 

Cal ........................................... p 1796,1797 
ChrlsUe Elec., Los Angeles, Cal. 
CML·Macarr, Ine., Edison, N.J. 
Delco Elctms. Div., Kokomo, Ind.p 1801 
Elctrn. Devices, Yonkers, N.Y; 

p 1803,1804 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Gates Elctm. Co., Bronx, N.Y. 
General Elec. Co., Schenectady, N.Y.' 
General Electe. Semiconductor, 

Syracuse" N.Y. . 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. , 
International Rectifier, EI Segundo, Cal. 

p 1807 
Ledex, Ine., Dayton, Ohio 
Microsemiconductor Dlv. Standard 

Resources Corp., Culver City, Cal. 
p 1811-1813 

Nippon ElectriclNEC America, N.Y., 
N.Y. 

Opad Elec. Co., Inc., New York, N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
Rectifier Comps. Corp., Freeport, N.Y. 

P 1815 
Semtech Corp., Newbury Pk., Cal. 

P 1816,1817,1819 
Solid State Devices, Santa Fe Springs, 

Cal ........................................... p 1836;1837 
Unltrode, Watertown, Mass. p 1852,1853 
Unitrode Corp., Watertown, Mass. 

p 1852,1853 
Wagner Elec. Corp., Livingston, N.J. 

p 1841,1842 
Westinghouse Elec., Youngwood, Pa. 

p 1858,1859 
Allis-Chalmers, Milwaukee, Wisc. 
Alpha Comps. Corp., Venice, Calif. 
American Semiconductor Corp., Arlington 

Hgts., III. 
Bradley Semiconductor Corp., New 

Haven, Conn. 
Calvert Elctrns., Inc., New York, N.Y. 
Computer Diode; Fair lawn, N.J. 
Cordover, Carl & Co., Mineola, N.Y. 
Darrah Elec. Co., Inc., Cleveland, Ohio 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Edal Inds., Inc., E. Haven, Conn. 
Electronic Transistors, Flushing, N.Y. 
Ferranti Ltd., Hollinwood, Lanes., England 
Franel Corp., So. River, N.J. 
General Elec., Providence, R.I. 
General Instr. of Can., Waterloo, Ont., 

Can. 
General instr. Corp., Hicksville, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Isofilm Inl'l., Chatsworth, Cal. 
ITT Semiconductors, W. Palm Beacti, Fla. 
la Rose, W.T. & Assocs., Troy, N.Y. 
M & T Chemicals Inc., Rahway, N.J. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. . 
Mullard, Inc., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
Price & Rutzebeck, Hayward, Calif. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Rapid Elec. Co., Bronx, N.Y. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Sel-Rex Corp., Nutley, N:J. 
Semicon Inc., Burlington, Mass. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

. Unitron .Inds. Corp., Taipei, Taiwan, 
Republic of China 

Varo, Inc., Semiconductor Div., Garland, 
Tex. 

Vidaire Electronics Mfg. Corp., Freeport, 
N.Y. 

Wolfson, P.J. Co., New Rochelle, N.Y. 
Workman Elctm. Prods., Inc., Sarasota,· 

Fla. 

Rectifiers, Silicon Controlled 
-See Thyristors 

Rectifiers, Silicon Stack 
Elctm. Devices, Yonkers, N.Y. 

. P 1802,1804,1805 
Gates Elctm. Co., Bronx, N.Y. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse,; N.Y. 
IntemaUonal Rectifier, EI Segundo, Cal. 

. P 1807 
Microsemlconductor Dlv. Standard 

Resources Corp., Culver City, Cal. 
P 1811 

Nippon ElectriclNEC America, N.Y., 
N.Y. 

Opad Elec.·Co., Ine., New York, N.Y. 
RCA Elclrns. Comps., H"rrison, N.J. 
Rectifier Comps. Corp., Freeport; N.Y. 

p 1815 
Semtech Corp;, Newbury PIL, Cal. 

P 1820 
Solid State Devices, Santa Fe Springs, 

Cal. 
Unltrode, Watertown, Ma~ ......... p 1854 
Unitrode Corp., Watertown, Mass. 

p 1854 
Wagner Elee. Corp., Uvingslon, N.J. 

. P 1843 
Westinghouse Elee., Youngwood, Pa. 

. p 1858,1859 
Argent Inds., Inc., Dayton, Ohio 
BradleySemiconductor Corp., New 

Haven, Conn. 
Calvert Elctrns .• Inc., New York, N.Y. 
Computer Diode, Fair lawn, N.J. 
Dickson Elctms. Corp., Scottsdale, Ariz 
Edal Inds., Inc., E. Haven, Conn. 
Electro-Standards Labs., Inc., Miami, Fla. 
Ferranti Ltd., HOllinwood, Lanes., England 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Isofilm Int'l., Chatsworth: Cal. 
ITT SemiconductorS, W. Palm Beach, Fla. 
M & T Chemicals Inc., Rahway, N.J. 
Miller, Sanford Corp., Brooklyn, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Power Conversion Prods. Inc., Crystal 

lake, III. . 
Power Physics Corp., Eatontown, N.J. 
Ramm Rectifier Co., Inc., Bronx, N.Y. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
Syntron Div., Homer City, pa. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Varian Assocs., Palo Alto, Cal. 
Varo, Inc., Semiconductor'Div.; Garland, 

Tex. 
Wilkinson Elctrns., Woodlyn, Pa. 
Workman Elctrn. Prods:, Inc., Sarasota, 

Fla. 

Rectifiers, Thyratron-See 
Tubes,Thyratron 

Reducers, Speed-Also. See 
Gear Mechanisms 

Bowmar Inslr. Corp., Ft. Wayne, Ind. 
. ' p 1582 

Computer Instrs., Hempstead, N.Y. 
FAE Inslr. Corp., Huntington Sta., N.Y. 

P 1587 
General Elee. Co., Schenectady, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. 
Planet Instr., Ft. Wayne, Ind ....... p 1626 
Precision MechaniSms, Westbury, N.Y. 

,. P 1676 
Advance Gear & Mach., Los Angeles, Cal. 
Allis, Louis Co., Milwaukee, Wisc. 
Analog General Corp., Oceanside, N.Y. 
DynamiC Gear, F:1. Lauderdale, Fla .. 
Essex Engrg. Co., Inc., Essex, Conn. 
Geartronies Corp., N. Billerica, Mass . 
Holtzer-Cabot Corp., No. Attleboro, Mass. 
Insco Corp., Groton, Mass. 
Instru-Lec Corp.; Mt. Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y .. 
Juall Gear Co., Inc., Hawthorne, N.J. 
Lem Instrument Corp., Farmingdale, N.Y. 
Link Div., Binghamton, N.Y. 
McNally Bro$. Mach. & .Gear, Mipls., Minn. 
Meltronies Inc., Wantagh, N.Y. 
Metron Instrs., Inc:, Denver, Colo. 
Orbit Inslr. Corp., Syosset, N.Y. 
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PIC Design Corp., Ridgefield" Conn. 
Reliance Elec. Co., Cleveland, Ohio 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Sterling Instr., New Hyde Pk., NY 
Stop Components, Inc., Freeport, N.Y. 
USM Corp., Wakefield, Mass. 
Waldom Elctrns., Inc., Chicago, III. 
Westinghouse Elec. Corp" Pittsburgh, Pa. 
Wolfson, P.J. Co., New Rochelle, N.Y. 
Zero-Max Co., Minneapolis,' Minn. 

Reels, Cord & Cable­
See Vol 3 

Reels, Tape-See Tape 
Recording Accessories­
Vol 1 

Reference Books--See 
Technical Books-Vol 3 

References, D-C Voltage­
See Vol 1 

Reflectors, Passive-See 
Antenna Reflectors-Vol 1 

Refrigerants, Spray-
See Vol 3 

Refrigerated Cooling 
Equipment-See Air 
Conditioners-Vol 3 

Regulators, Current-
See Vol 1 

Regulators, Frequency­
See Vol 1 

Regulators, Pitch & Tempo­
See Vol 1 

Regulators & References, 
Silicon-Also See Diodes, 
Zener 

Beckmsn Instrs., Cedar Grove, N.J. 
Centra lab, Elctrns~ Milwaukee, Wisc. 
Centra lab Semiconductor, EI Monte, 

Csi ........................................... p 1796,1797 
Dynage, ,Bloomfield, Conn. 
Elcor Prods. Welex Elctms., Sliver 

Spring, Mel. 
Electronic Resch. Assocs., Cedar 

Grove, N.J. 
General Elec. Co., Schenectady, N.Y. 
Hughes Aircraft Co., Moil Div., NewpOrt 

Besch, Cal. 
International Rectifier, EI Segundo, Cal. 

p 1807 
Kepco, Inc., Rushlng,N.Y. , 
Precision Monolithlcs, Santa Clara, Cal 
Solid State Devic:es, Senta Fe Springs, 

Cal. 
Stevens-Arnold, Inc., So. Boston, Mass. 
Teledyne Philbrick, Dedham, Mass.. 
Tempo/Un Dlv., Chatsworth, Cal. 
Trio Labs, Inc., Plainview, N.Y. 
Vlctoreen Instr., Cleveland, Ohio 
Advanced Energy Conversion, Menlo Pk., 

Cal. ,. 

AMBAC Inds., Garden City, N.Y. 
Computer Diode, Fair lawn, N.J. 
Dickson Elctrns. Corp.', Scottsdale, Ariz 
E-Tronies, Van Nuys, Cal. ' 
Eastron Corp., Haverhill, Mass. 
Ferranti Ltd., Hollinwood, lanes., England 
General Instr. Corp., Hicksville, N.Y. 
Instrulab, Inc., Dayton, Ohio 
ITT Semiconductors, W. Palm Beach, Fla. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. ' 
Mullard, Inc., Farmingdale, N.Y. 
Rapid Elec. Co., Bronx, N.Y. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
Texas Instruments, DaJlas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Regulators & Stabilizers, 
Voltage Also See 
Transformers, Voltage 
Regulating-See Vol 1 

Relay Covers, Cases, 
Enclosures--See Cans, 
Relay-Vol 3 

Relay Tools--See Tools, Relay 
Servicing-Vol 3 

Relays, Antenna-See Relays, 
R-F (Including Antenna & 
Coaxial) 

Relays, Audio Operated-See 
Relays, Frequency Selective 

Relays, Coaxial-See Relays, 
R-F (Including Antenna And 
Coaxial) 

Relays, Contact-See Relays, 
Power 

Relays, Crystal Can-See 
Relays, Miniature & 
Subminiature 

Relays, Current Sensing 
Autronics Corp., Pasadena, Calif. p 1311 
Babcock Relaya, Cosla Mesa, Cslif. 
Diversified Elclrns., Evansville, Ind 

p 1684 
Elclrn. Applications, S. EI Monte, Cal. 
Elctrn. Instr. & Specialty, Winchester, 

Mass. 
Right Sys., Inc., Mechanicsburg, Pa. 
General Elec. Co., Schenectady, N.Y. 

p 1709 
Hart-Advance Relay Div., Crystal Lake, 

III. 
Heinemann Elec. Co., Trenton, N.J. 

p 1919 
HI-G, Windsor Locks, Conn. p 1733,1737 
Kratos Precision Prods., Los Angeles, 

Cal. 
larson Instr. Co., Inc., Orangeburg, N.Y. 
Logitek, Inc;, Farmingdale, N.Y. 
Magnecrsft Elec., Chicago, III. 
Ohmile Mfg. Co., Skokie, III. 
Potter & Brumfield, Princeton, Inel. 

p 1776 
SeH-organlzlng Sys., Inc., Dallas, Tex. 
Teledyne Relsys, Hawthorne, Cal. 
Triac Elctrn. Sys., N.Y., N.Y. 
Automatic Switch Co., Florham Park, N.J. 
Cutler-Hammer, Milwaukee, Wisc. 
Deutsch Relay Div., East Northport, NY 
General Automatic Corp., Bayonne, N.J. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hillburn Relay Corp., Farmingdale, N.Y. 
Hoagland Instr., Red Bank, N.J. 
Isotech Inc., Westford, Mass. 
Kurman Instrs. Corp., Syosset. N.Y. 
Line Elec. Div., Parsippany, N.J. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Robicon Corp., Pittsburgh, Pa 
Sensor Corp., Greenwich, Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Teledyne Inet, Gardena, Cal. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 
Universal Relay Corp., New York, N.Y. 

Relays, Differential 
Clare, C.P. & Co., Chicago, III. 
Comar ElectriC, Chicago, III. 
DOC, Hicksville, N.Y ....................... p 1282 
Diversified Elctms., Evansville, Ind 
General Elec. Co~ Schenectady, N.Y. 
Grigsby-Barton, 'Inc., Roiling Meadowe, 

III. 
Krstos Precision Prods., Los Angeles, 

Cal. 
la Marche Mfg. Co., Des Plaines, III. 
larson Instr. Co., Inc., Orangeburg, N.Y. 
Magnecrsft Elec., Chicago, III. 
Ohmlte Mfg. Co., Skokie, III. 
Potter & Brumfield, Princeton, Ind. 
Prlntsct Relay Dlv., Long Island City, 

N.Y ................................................... P 1784 
Teledyne Relays, Hawthome, Cal 
Automatic Switch Co., Florham Park, N.J. 
Barber-Colman Co., Electro-Mechanical 

Prods. Dlv., Rockford, III. 
Fifth Dimension, Princeton, N.J. 
General Automatic Corp., Bayonne, N.J. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Iso-Switch Corp., Costa Mesa, Cal. 
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Isotech Inc., Westford, Mass. 
!.ear Siegler, Inc., Santa Monica, Calif. 
Line Elec. Div., Parsippany, N.J. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relays, Inc., New York, N.Y. 
Robicon Corp., Pittsburgh, Pa 
Rochester Instr. Sys., Rochester, N.Y. 
Scherma, F.A. Mfg. Co., Inc., New York, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Square D Co., Park Ridge, III. 
Standard Relay Corp.; W. Babylon, N.Y. 
Struthers·Dunn, Inc., Pitman, N.J. 
Texas Instruments, Inc., Attleboro, Mass. 
Universal Relay Corp., New York, N.Y. 

Relays, Electrostrictive 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Standard Relay Corp., W. Babylon, N.Y. 

Relays, Frequency Selective 
Autronics Corp., Pasadena, Calif. p 1311 
Babcock Relays, Costa Mesa, Calif. 
Betamile Electronic Devices, Culver 

City, Calif •.•.•..•••••••••..•....••••••.•.....••. p 1660 
Biddie, James G., Plymouth Meeting, 

Pa. 
Bramco Controls, Piqua, Ohio ••.• p 1406 
Douglas Randall Dlv., Pawcatuck, Conn. 

p 1381 
Frequency Control, Inc., Austin, Tex. 
General Elec. Co., Schenectady, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hi-G, Windsor Locks, Conn. 
J-B-T Instrs., Inc., New Haven, Conn. 

p 1929 
Logitek, Inc., Farmingdale, N.Y ••• P 1752 
North Hills Elctrns., Inc., Glen Cove, 

N.Y ................................................... P 1339 
Solid State Elctrns., Sepulveda, Cal. 
Stevens-Arnold, Inc., So. Boston, Mass. 

p 2007 
Automatic Swilch Co., Florham Park, N.J. 
Communication Elctrns., Rockville, Md. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Lakeshore Electric Corp., Bedford, Ohio 
Lear Siegler, Inc., Santa Monica, Calif. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Standard Relay Corp., W. Babylon, N.Y. 
Teledyne Inet, Gardena, Cal. 
Tempo Instr., Plainview, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Universal Re,lay Corp., New York, N.Y. 

Relays, General Purpose 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1646 
Allen-Bradley Co., Milwaukee, Wisc. 
American Zettler, Costa Mesa, Calif. 

p 1647-1650,1652,1653 
Babcock Relays, Costa Mesa, Calif. 

p 1658 
Chicago Dynamic Inds., Chicago, III. 
Clare, C.P. & Co., Chicago, III •.••• p 1673 
Comar Electric, Chicago, III. p 1676-1680 
Computer Prods., Ft. Lauderdale, Fla. 
Connector Corp., Chicago, III. •••. p 2613 
Couch S.H. Dlv., Boston, Mass ... p 1675 
Dale Elctrns., Inc., Yankton, S.D. 
Dellrol Controls, Milwaukee, Wisc. 

p 1692 
Douglas Randall Dlv., Pawcatuck, Conn. 
Eagle-Signal Dlv., Davenport, Iowa 

, p 1693 
General Elec. Co., Schenectady, N.Y. 

p 1709 
Grigsby-Barton, Inc., Rolling Meadows, 

III ....................................................... p 1710 
Guardian Elec. Mfg. Co., Chicago, III. 

p 1712,1713 
Hamlin Elctrns., Inc., Phoenix, Ariz. 
Hart-Advance Relay Dlv., Crystal Lake, 

III ....................................................... p 1723 
HI-G, Windsor Locks, Conn. 
ITT Jennings, Indl Prods., San Jose, 

Cal .................................................... p 1739 
Kratos Precision Prods., Los Angeles, 

Cal. 
Liberty Controls, Joliel, III ........... P 1748 
Magnecraft Elec., Chicago, III. 

p 1762,1763 
Mldtex/Aemco, Mankato, Minn ••• p 1761 
Ohmlle Mfg. Co., Skokie, III ....... ,. p 1769 

Potter & Brumfield, Princeton, Ind. 
p lnl-ln4 

Prlntact Relay Dlv., Long Island City, 
N.Y ................................................... P 1784 

Schrack Elec. SiS., New York, N.Y. 
p 1787 

Self-Drganlzlng Sys., Inc., Dallas, Tex. 
Solid State Elctrns., Sepulveda, Cal. 
Sorenson Lighted Controls, W. 

Hartford, Conn. 
Stevens-Arnold, Inc., So. Boston, Mass. 

p 2007 
T-Bar Inc., Wilton, Conn ............... p 1697 
Teledyne Relays, Hawthorne, Cal. 
Westinghouse Elec. Corp., Newark, N.J. 
Wheelock Signals, Long Branch, N.J. 
Adams & Westlake, Elkhart, Ind. 
Aemco Div., Mankalo, Minn. 
Allied Elctrns. Corp., Chicago, III. 
Arrow·Hart, Inc., Hartlord, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Branson Corp., Denville, N.J. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Cutler·Hammer, Milwaukee, Wisc. 
Davis Elec. Co., Cape Girardeau, Mo. 
Deutsch Relay Div., East Northport, NY 
Elec·Trol, Inc., Saugus, Cal. 
Furnas Elec. Co., Batavia, III. 
G·V Controls, Livingston, N.J. 
General Automatic Corp" Bayonne, N.J. 
General Elec., Providence, R.I. 
General Relay Corp., Dover, N.J. 
GTE Automatic Elec., Northlake, III. 
Guardian California, Culver City, Cal. 
H·B Instr. Co., Phila., Pa. 
Hillburn Relay Corp., Farmingdale, N.Y. 
HJS Engrg. Co., Park Ridge, III. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Residential Div., Mpls., Minn. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Leach Corp., Los Angeles, Cal. 
Line Elec. Div., Parsippany, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Micro Switch, Freeport, III. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. • 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
Pacific Relays, Inc., Van Nuys, Calif. 
Pollak, Joseph Corp., Boston, Mass. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Sis" Inc" Ft. Myers, Fla. 
Relay Service Co., Chicago, III. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Relays, Inc., New York, N.Y. 
Rowan Controller, Westminister, Md. 
Scherma, F.A. Mfg. Co., Inc., New York, 

N.Y. 
Sealectric Switch & Relay .Co., Chicago, 

III. 
Shigoto Inds., Ltd., New York, N.Y. 
Sierra Elec., Gardena, Calil. 
Sigma Instrs., Inc., Braintree, Mass. 
Square D Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers·Dunn, Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y.· 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Ward Leonard, Mt. Vernon, N.Y. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Weston Instruments, Inc., Newark, N.J. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, High-Speed 
Alrpax Elctrns., Inc., Cambridge, Md. 
American Zettler, Costa Mesa; Calif. 

p 1651 
Babcock Relays, Costa Mesa, Calif. 

p 1654-1656, 1658 
Clare, C.P. & Co., Chicago, III. 

p 1662-1665,1667 
Comar Electric, Chicago, III. . 
Computer Camps., Jamaica, N.Y. p 1661 
Computer Prods., Ft. Lauderdale, Fla. 
Coto-Coll Co., Inc., PrOvidence, R.I. 

oO P 1683 
Couch S.H. Dlv., Boston, Mass ... p 1675 
DOC, Hicksville, N.Y. 
Douglas Randall Dlv., Pawcatuck, "Conn. 

p 1686 

Relays, Indicating Light 
Dow-Key, Santa Barbara, Cal. 

p 1744,1745 
Elctrn. Applications, S. EI Monte, Cal. 

p 1694,1695 
Elctrn.·lnstr. & Specialty, Winchester, 

Mass ............................................... p 1706 
Flight Sys., Inc., Mechanicsburg, Pa. 

p 1707 
General Elec. Co., Schenectady, N.Y. 

p 1709 
Grigsby-Barton, Inc., Roiling Meadows, 

III ............................................... p 1710,1711 
Guardian Elec. Mfg. Co., Chicago, III. 
Hamlin Elctrns., Inc., Phoenix, Ariz. 

p 1724 
Hathaway Camps., Denver, Colo. p 1715 
HI-G, Windsor Locks, Conn. p 1729,1730 
James Elctrns., Inc., Chicago, III. p 1742 
Kllovac Corp., Santa Barbara, Cal. 

p 1744,1745 
Liberty Controls, JOliet, III. 
Magnecraft Elec., Chicago, III. 
Mullitech Automation Prods., Monterey 

Pk., Cal. ............................................ p 362 
Ohmlle Mfg. Co., SkOkie, III ......... P 1769 
Penta Labs., Santa Barbara, Cal. 

p 1744,1745 
Potter & Brumfield, Princeton, Ind. 

p ln8,1779 
Prlntact Relay Dlv., Long Island City, 

N.Y. 
Self-Drganlzlng Sys., Inc., Dallas, ·Tex. 

p 1790 
Solid State Elctrns., Sepulveda, Cal. 
Stevens-Arnold, Inc., So. Boston, Mass. 

p 2007 
Tokyo Elec. Co., Ltd., Chiyoda-ku, 

Tokyo, Japan 
Adams & Westlake, Elkhart, Ind. 
Automatic Switch Co., Florham Park, N.J. 
Bristol Div, Waterbury, Conn 
Cutler·Hammer, Milwaukee, Wisc. 
Deutsch Relay Div., East Northport, NY 
Elec·Trol, Inc., Saugus, Cal. 
Electro·Sonic Control, Manteca, Calil. 
Fifth Dimension, Princeton, N.J. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., Clark, N.J. 
GTE Automatic Elec.,'Northlake, III. 
H·B Instr. Co., Phila., Pa. 
Hartman Electrical Mfg., Mansfield, Ohio 
Iso-Switch Corp., Costa Mesa, Cal. 
Jaidinger Mig. Co., Inc., Chicago, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Leach Corp., Los Angeles, Cal. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Sis., Inc., Ft. Myers, FI,a. 
Relays, Inc., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass; 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers· Dunn, Inc., Pitman, N.J. 
Thermosen, Inc., Stamlord, Conn. 
Torr Labs., Los Angeles, Cal. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays; High Voltage 
American Zettler, Costa Mesa, Calif. 
Babcock Relays, Costa Mesa, Calif. 
Beckman Instrs., Cedar Grove, N.J. 
Clare, C.P. & Co., Chicago, III ..... P 1669 
Caber Elctrns., Inc., Stamford, Conn. 
Computer Camps., Jamaica, N.Y. 
Coto-Coll Co., Inc., Providence, R.I. 
Del Elctrns. Corp., Mt, Vernon, N.Y. 
Douglas Randall Dlv., PawcatUCk, Conn. 

p 1381,1687 
Dow-Key, Santa Barbara, Cal. 

p 1744,1745 
Elctrn. Applications, S. EI Monte, Cal. 

p 1695 
Elctrn. Instr. & Specially, Winchester, 

Mass. 
Grigsby-Barton, Inc., Roiling Meadows, 

111 ............................................... _ ...... p 1710 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Dlv., Crystal Lake, 

III ....................................................... p 1723 
HI-G, Windsor Locks, Conn. 
Hlpotronlcs, Inc., Brewster, N.Y. 
ITT Jennings, Dlv. Int'l. Telephone & 

Telegraph Corp., San Jose, ,Cal. 
p 1740,19211 

ITT Jennings, Dunellen .. N.J. 
p 1740,1928 

James Elctrns., Inc., Chicago, III. p 1742 
Kllovac Corp., Santa Barbara, Cal. 

p 1744,1745 
Kilovolt Corp., Hackensack, N.J. 
Light Elec. Corp., Rancocas, N.J. 
Magnecraft Elec., Chicago, III ..... p 1767 
Mldtexl Aemco, Mankato, Minn. 
Penta Labs., Santa Barbara, Cal. 

p 1744,1745 
Potter & Brumfield, Princeton, Ind. 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Schrack Elec. SIs., New York, N.Y. 

p 1787 
Self-Drganizlng Sys., Inc., Dallas, Tex. 
Solid State Elctrns., Sepulveda, Cal. 
Triac Elctrn. Sys., N.Y., N.Y. 
Westinghouse Elec. Corp., Newark, N.J. 
Wheelock Signals, Long Branch, N.J. 
Aemco Div., Mankato, Minn. 
Arrow·Hart, Inc., Hartlord, Conn. 
Automatic Switch Co., Florham Park, N.J. 
Clinton Instr. Co., Clinton, Conn. 
Cornell·Dubilier Elctrns., Newark, N.J. 
Cutler·Hammer, Milwaukee, Wise. 
Deutsch Relay Div., East Northport, NY 
Elec· Trol, Inc., Saugus, Cal. 
H·B Instr. Co., Phila., Pa. 
HJS Engrg. Co., Park Ridge, III. 
Jaidinger Mig. Co., Inc., ChicaQo, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Leach Corp., Los Angeles, Cal. 
Line Elec. Div., Parsippany, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Matrix Sys. Corp., Chatsworth, Cal. 
Peschel Instrs., Cape Coral, Fla. 
Pollak, Joseph Corp., Boston, Mass. 
Price Elec. Co., Frederick, Md. 
Relays, Inc., New York, N.Y. 
Scherma, F.A. Mfg. Co ... lnc., New York, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Square D Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers·Dunn, Inc., Pitman, N.J. 
Texas Instruments, Inc., Attleboro, Mass. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, Impulse 
American Zettler, Costa Mesa, Calif. 
Clare, C.P. & Co., Chicago, III. 
Comar ElectriC, Chicago, III ......... P 1679 
Dale Elctrns., Inc., Yankton, S.D. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Gordos Corp., Bloomfield, N.J. 
GrigSby-Barton, Inc., Roiling Meadows, 

III. 
Guardian Elec. Mfg. Co., Chicago, III. 
Potter & Brumfield, Princeton, Ind. 

pinS 
Ross Engrg. Corp., Campbell, Cal. 
Schrack 'Elec. Sis., New York, N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
Aemc<i Div., Mankatp, Minn. 
Comell-Dubilier Elctrns., Newark, N.J. 
Deutsch Relay Di;,., East Northport, NY 
Fifth Dimension, Princeton, N.J. 
General Automatic Corp., Bayonne, N.J. 
GTE Automatic Elec., Northlake, III. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Leach Corp., Los Angeles, Cal. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Service Co:, Chicago, III. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers·Dunn, Inc., Pitman, N.J. 
Torr Labs., Los Angeles, Cal. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 

Relays, Indicating Light 
Comar Electric, Chicago, III. 
Electrospace Corp., Westbury ...... p 323 
General Elec. Co., Schenectady, N.Y.' 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Dlv., Crystal Lake, 

III. 
Magnecraft Elec., Chicago, III. 
Ohmlte Mfg. Co., Skokie, III. 
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Relays, Indicating Light (cont'd) 
Potter & Brumfield, Princeton, Ind. 

, pln2 
SChrack Elec. Sls~ New York, N.Y. 

p 1787 
Self..Organlzlng Sys., Inc., Dallas, Tex. 
Sorenson Ughted Controls, W. 

Hartford, Conn. 
Aemco Div., Mankato, Minn. 
Cutler-Hammer, Milwaukee. Wisc. 
Fifth Dimension, Princeton, N.J. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hillbum Relay Corp., Farmingdale, N.Y. 
Kurman Instrs. Corp., Syosset, N.Y. 
line Elee. Div., Parsippany, N.J. 
Parker Instr. Corp., Stamford, Conn. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
Scherma, F.A. Mfg. Co" Inc., New York, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
~tanda,d Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc.,-Pitman, N.J. 
Vanguard Relay Corp., lindenhurst, N.Y. 
Comar Electric. Chicago. III. 

Relays, Keying & Break-In 
Clare, C.P. & Co •• Chicago. III. 
Computer Comps •• Jamaica, N,Y. 
Flight Sys., Inc •• Mechanicsburg. Pa. 
Guardian Elec. Mfg. Co., Chicago. III. 
Hart-Advance Relay Dlv •• Crystal Lake. 

III. 
Magnecraft Elec.. Chicago, III. 
Aemco Div" Mankato, Minn. 
AMBAC Inds., Garden City, N.Y. 
Barron Controls & Relay Corp., 

Grayslake, III: 
Diamond Repeater Co., Madison, N.J. 
Fifth DimenSion, Princeton, N.J. 
General Automatic Corp., Bayonne; N.J. 
Iso-Switch Corp.; Costa Mesa, Cal. 
Kurman Instrs. Corp" Syosset, N.Y. 
Leach Corp., Los Angeles, Cal. 
Relay Sis., Inc., Ft. Myers, Fla. 
Sigma Inslrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York,N.Y. 
Vanguard Relay Corp., lindenhurst, NY, 

Relays, Latching, MagnetiC 
'Allen-Bradtey Co •• Milwaukee, Wlsc., 
Americsn Zettler. Costa Mesa. Calif. 
Babcock Relays, Costa Mesa. Calif. 

p 1654, 1655, 1658 
Chicago Dynamic Inds •• Chicago. III., 
Clare, C.P. & Co •• Chicago. III ..... p 1668 
Comar Electric. Chicago. 111 ••••• _ p 1679 
Computer Comps •• Jamaica. N.Y. 
Coto-Coil Co., Inc., Providence, R.I. 

p 1683 
Deltrol Controls. Milwaukee. Wlsc. 

, p 1692 
Douglas Randall Dlv., Pawcatuck, Conn., 
Eagle-Signal Div •• Davenport. Iowa 

p 1693 
Elctrn. Appllcetlons. S. EI Monte. Ca,I. 

p 1694,1695 
Elctrn. Instr. & SpeCialty, Winchester. 

Mass. 
Electronic Specialty Dlv •• Portland. Ore 

p 1698.1699.1701-1704 
General Elec. Co •• Schenectady, N.Y. 

, p 1708 
,Grigsby-Barton. Inc •• ROiling Meadows, 

III. 
Guardian Elec. Mfg. Co •• Chicago, III. 
Hamlin Elctrns •• Inc •• Phoenix. Ariz. 

, p 1725 
Hart-Advance Relay Dlv •• Crystal Lake. 

III ..................................................... ~ p 1723 
HI-G. Windsor Locks, Conn ..... , ... p 1735 
ITT Jennings. Dlv. Int'!. Telephone & 

Telegraph Corp., San Jose. Cal. 
ITT Jennings, Indl Prods •• San Jose. 

CaI ........................... : •. ~ ..................... p 1739 
Kllovac Corp •• Santa Barbara. Cal 
Kratos Precision 'Prods.. Los Angeles, 

Cal .......................................... _ ...... p 1783 
Lectrohm. Inc.. Chicago. III., ........ P 1760 
Ledex. Inc.. Dayton. Ohio 
Liberty Controls. Joliet. III ••• p 1747.1748 
Magnlicrart Elec •• Chicago, III. 

, P 1763.1768 
Mldtex/Aemco, Mankato. Minn ••• p 1761 
New Prod. Engrg •• Wabash. Ind. p'1792 
North Elec. Co •• Gallon. Ohio 
Ohmlte Mfg. Co.. Skokie. III. 

Potter & Brumfleld,- Princeton. Ind. 
p lnl.1n5-17n 

Prlntsct Relay Div •• Long Island City. 
N.Y .......... _ ..................................... p 1764 

Ross Engrg. Corp.. Campben. Cal 
SChrack Elec. SIa., New York, N.Y. 

p 1787 
SelfoOrganlzing Sva.. Inc., Dallas. Tex. 
SolId State Elctms •• Sepulveda. Cal. 
T-Bar Inc •• Wilton, Conn ... _ ... _ ... p 1697 
Teledyne Relays, HjlWthome. Cal. 

p 1788 
Tokyo Elec. Co.. Ltd •• Chlyoda-ku, 

Tokyo, Japan 
Adams & Westlake, Elkhart. Ind. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N:J. 
,Aemco Div., Mankato, Minn; 
AMBAC Inds., Garden City, N.Y. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Branson Corp., Denville, N.J. 
Cornell-Dubilier Elctrns., Newark, N.J. 
Cutler-Hammer. Milwaukee, WISC. 
Deutsch Relay Div., East Northport, NY 
Elec-Trol, Inc., Saugus. Cal. 
Rfth Dimension, Princeton, N.J. 
Fumas Elee. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., Clark, N.J. • 
GTE Automatic Elec., Northlake, III. 
Guardian Calilornia, Culver City, Cal., 
Hartman Electrical Mfg., ManSfield, Ohio 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Leach Corp., Los Angeles, Cal. 
line Elec. Div., Parsippany, N.J. 
Matrix Sys. Corp., Chatsworth, Cal. 
OKI Elctms. America, Ft. Lauderdale, Fla. 
Pollak, Joseph Corp., Boston, Mass. 
Price Elec. Co., Frederick, Md. 
RBM ContrOls, Logansport, Ind. 
Relay SiS., Inc., Ft. Myers" Fla. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Rowan Controller, Westminister, Md. 
Scherma, F.A. Mfg. Co., Inc., New York, 

N.Y. 
Sealectric Switch & Relay Co" Chicago, 

III. ' 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sigma InSlrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridga, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Ward Leonard, Mt. Vernon, N.Y. 
Weston Instruments, Inc., Newark, N.J. 

Relays, latching, Mechanical 
Allen-Bradley Co •• Milwaukee, Wise: 
American Zettler. Costa Mesa, Calif. 
Gordos Corp •• Bloomfield. N.J. 
Hart-Advance Relay Div •• Crystsl Lake. 

III. 
Uberty Controls. Joliet. III ....... " •• P 1748 
Magnecraft Elec •• Chicago. III. 
Ohmlte Mig. Co., Skokie. III. 
Schrack Elec. SIs.. New York, N.Y. 

p 1787 
Trompeter Elctms.. Chatsworth. Cal. 
Westinghouse Elec.Corp.. Newark, N.J. 
Arrow-Hart, Inc:, Hartford, Conn., 
Artisan Elctms. Corp., Parsippany, N.J. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Cutler-Hammer, Milwaukee, Wise. 
Davis Elec. Co., Cape Girardeau, Mo'. 
Fifth Dimension,'Princeton, N.J. ' 
General Automatic Corp., Bayonne, N.J. 
General Elec., Providence, R.1. 
Hillbum Relay Corp., Farmingdale, N.Y. 
Leach Corp., Los Angeles, Cal. 
RBM ControlS, Logansport, Ind. 
RBM Controls, Logansport,lnd. 
Relay Service Co., Chicago, III. 
Shigoto IndS., Ltd., New York, N.Y. 
Torr Labs., Los Angeles, Cal. 
Vanguard Relay Corp., Undenhurst, N.Y. 

Relays, Mercury 
Displacement 

Clare. C.P. & Co~ Chicago, III. " •• p 1669 
James Elctrns~ Inc.. Chicago, III. 
Philadelphia SCI. Controls. Croydon, Pa. 
Self-Drganlzlng svs.. Inc., DaHas, Tex. 

PRODUCT INDEX & DIRECTORY (Vol. 2) 
Adams & Westlake, Elkhart, Ind. 
Rfth Dimension, Princeton, N.J. 
H-B Instr. Co., Phila., Pa. 
Haleciy Elctrns. Co., New York; N.Y. 
Kahl Scientific Instr. Corp., El Cajon, Calif. 
MIIIi-Switch Corp., Gladwyne, Pa: 
Relay SiS., Inc., Ft. Myers, Fla. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 

Relays, Mercury-Wetted 
Contacts 

BabcoCk Relays, Costs Mesa, Calif. 
p 1659 

Clare. C.P. & Co~ Chicago, ilL .... P 1662 
Computer Comps.. Jamaica, N.Y. p 1661 
Computer Prods •• Ft. Lauderdale. Fla. 

p 341 
Coto-Coll Co •• Inc.. Providence, R.I. 

p 1683 
Douglas Randall Div •• Pawcatuck,' Conn. 
Elctm. Applications, S. EI Monte, Cal. 

p 1695 
Elctm. Instr. & Specialty, Wlncheater, 

Mass. 
Electronic Specialty DIY •• Portland, Ore 
Grigsby-Barton. Inc •• Rolling Meadows. 

III .... " ............................... , ........... " .... p 1710 
James Elctms., Inc., Chicago, III. p 1742 
Kratos Precision Prods., Los Angelea, 

Cal ................................................... p 1783 
Magnecraft Elec~ Chicago, III ..... p 1767 
Mldtex/Aemco, Mankato, Minn ••• p 1761 
New Prod. Engrg •• Wabash. Ind. p 1792 
Nippon Electrlc/NEC America, N.Y •• 

N.Y. 
Potter & Brumfield, Princeton, Ind. 

p Ina 
SelfoOrganlzlng Sys., Inc •• Dallas, Tex. 

p 1790 
Trompeter Elctrns.. Chataworth, Cal. 
Wheelock Signals, Long Branch, N.J. 

p 1791 
Acrodyne Ltd., Janesville,; Wise. 
Adams & Westlake, Elkhart, Ind. 
Aemco Div., Mankato, Minn: 
Durakool, Inc., Elkhart, Ind. 
Elee-Trol, Inc., Saugus, Cal. 
Rfth Dimension, Princeton, N.J. 
GTE Automatic Elec., Northlake; III. 
H-B Instr. Co., Phila., Pa. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Matrix Sys. Corp., Chatsworth, Cal. 
Mercoid Corp., Chicago, III. 
Standard Relay Corp.; W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 

Relays, Meter 
Alrpax Elctms., Inc., Cambridge. Md. 
Alrpax Elctms., Ft. Lauderdale, Fla. 
API Instrs. Co.. Waltham" Mass ••• p 402 
Beede Electrical Instr. Co •• Inc., 

Penacook, N.H ........................ " ..... P 41~ 
Elctrn. Applications, S. EI Monte, Cal. 
General Elec. Co.. SChenectady, N.Y. 

p484 
Hickok Elect. Instr •• Cleveland. Ohio 
Larson Instr. Co., Inc., Orangeburg, N.Y. 

p 513 
Simpson Elec. Co •• Chicago, III. 
Teledyne Relays, HawthOrne, CaL 
A & M Instrument, Inc., Great Neek, N.Y. 
Elctm. Control Sys., Fairmont, W. Va. 
General Reed Co., Clark, N.J. 
Guide Inds., Inc., Sun Valley, Calif. 
'Int'l. Instrs., Oranga, Conn. 
LewiS Engrg. Co., Naugatuck, Conn. 
Parker Instr. Corp., Stamford, Conn. 
Q.V.S., Inc., East Orange, N.J. 
RBM Controls, Logansport, Ind. 
RBM Controls; Logansport, Ind. 
Sigma InSlrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Stark Elctrn, Instrs., Ltd., Ajax, Ont., 

Canada 
Universal Relay Corp., New York, N.Y. 
Weslon Inslruments, Inc., Newark, N.J. 

Relays, Miniature & 
Subminiature 

Airpax Elctms.. Inc., Cambridge, Md. 
American Zettler, Costs Mesa,' Cali';p 

1647-1650 
Babcock Relays. Costa Mesa. Calif. 

p 1654-1656,1658 

Clare, C.P. & Co., Chicago, III. 
P 1664-1666.1670 

Comar Electric. Chicago, III ......... p 1676 
Computer Comps.. Jamaica, N.Y. p 1661 
Computer Prods., FtLauderdale. Fla. 
Coto-Coll Co •• Inc.. Providence. R.I. 

p 1682,1683 
Couch S.H. DIY., Boston, Mass ... p 1675 
DDC. HickSville. N.y ....................... p 1282 
Deltrol Controls. Milwaukee. Wlsc. 

p 1692 
Douglas Randall Dlv •• Pawcetuck. Conn. 

, p 1686,1687 
Elctrn. AppUcations, S. EI Monte. Cal., 

p 1694.1695 
Elctrn. lristr. & Specialty. Winchester, 

Mass. .............................................. p 1706 
Electronic Specialty Dlv., Portland. Ore 

p 16a8-1704 
Flight Sys •• Inc., Mechanicsburg. Pa. 
General Elec. Co.. Schenectady. N.Y. 

P 1708.1709 
Grigsby-Barton. Inc.. Rolling Meadows, 

111 .. _ ................................................ " p 1710 
Guardian Elec. Mfg. Co •• Chicago. III. 

p 1713 
Hart-Advance Relay Dlv., Crystsl Lake, 

III. 
Hathaway Comp&.. Denver, COlO. 

p 1715.1716 
HI-G, Windsor Locks. Conn. 

p 1726-1733,1735-1738 
m Jennings, Dlv. Int'\. TelephOne & 

Telegraph Corp., San Jose. CaL 
ITT Jennings, Indl Prods., .San Jose. 

Cal .................................................... p 1739 
James Elctms.. Inc., Chicago. III. p 1742 
Kratos Precision Prods., Los Angeles. 

Cal ................................................... p 1783 
Lectrohm. Inc., Chicago. III. • ....... P 1760 
Liberty Controls, JOliet. III. : 
Magnecraft Elec.. Chicago, III. 

p 176401767 
Mldtex/Aemco. Mankato, Minn ••• p 1761 
Multitech Automation Prods., Monterey 

Pic., CaL ."" ................... ..:................. p 362 
Ohmlte Mfg. Co., Skokie. III ......... p 1769 
Potter & Brumfield, Princeton, Ind. 

p ln6-1n8 
Prlntsct Relay Div., Long Island City. 

N.Y. 
Schrack Elec. SIs •• New YOrk. N.Y. 

P 1787 
Self-Drganizlng Sys .• Inc., Dallas. Tex. 
• p 1790 
Solid State ElctniS., Sepulveda. Cal. 
T-Bar Inc.. Wilton, Conn. 
Teledyne Relays, Hawthorne, Cal. 

p 1788,1789 
Tokyo Elac. Co .• Ltd •• Chlyoda-ku. 

Tokyo, Japsn 
Trompeter Elctms~ Chataworth, Cal. 
Wheelock Signals, Long Branch. N.J. 

p 1791 
Acrodyne Ltd., Janesville .. Wise. 
Adams & Westlake, Elkhart .. Ind. 
Aemco-Div., Mankato, Minn. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Barron Controls & Relay Corp., 

Grayslake, III. 
Branson Corp., Denville, N.J. 
Bristol Div, Waterbury, Conn 
Cornell-Dubilier Elctrns., Newark, N,J. 
Davis Elee. Co., Cape Girardeau, Mo. ' 
Deutsch Relay Div., East Northport, NY 
Elee-Trol, Inc., Saugus, Cal. ' 
Fifth Dimension, Princeton, N.J. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., Clark, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hillbum Relay Corp., Farmingdale, N.Y. 
HJS Engrg. Co." Park Ridge, III. 
Instrument Resistors, Brick Town, N.J. 
Iso-Switch Corp., Costa Mesa, Cal. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kurman Instrs. Corp.,-Syosset, N.Y, 
Leach Corp., Los Angeles, Cal. 
Une Elee. Div., Parsippany, N.J. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. . 
OKI Elctms. America, Ft. Lauderdale, Fla. 
Pacific Relays, Inc., Van Nuys, Calif. 
Pollak, Joseph Corp;, Boslon, Mass. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay SiS., Inc., Fl ~yers, Fla. 

1064 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Relay Service Co .. Chicago, III. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Relays, Inc., New York, N.Y. 
Scherma, FA Mfg. Co., Inc., New York, 

N.Y. 
Sealectric Switch & Relay Co., Chicago, 

III. 
Shigoto Inds., Ltd., New York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Square D. Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Terada Corp., St. Paul, Minn. 
Texas Instruments, Inc., Attleboro, Mass. 
Thermosen, Inc., Stamiord, Conn. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Weston Instruments, Inc., Newark, N.J. 

Relays, Motor Driven 
Eagle-Slgnal Dlv., Davenport, Iowa 
General Elec. Co., Schenectady, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. 
ITT Jennings, Dlv. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cal. 
Mldtex/Aemco, Mankato, Minn. 
Aemco Div., Mankato, Minn. 
Essex Engrg. Co., Inc., Essex, Conn. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Standard Relay Corp" W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Teledyne Kinetics, Solana Beach, Cal. 
Universal Relay Corp., New York, N.Y. 
Zenith Controls Inc., Chicago, III. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Coto-Coil Co., Inc., Providence, R.I. 
Elctrn. Applications, S. EI Monte, Cal. 
Elctm. Instr. & Specialty; Winchester, 

Mass. 
Electronic Specialty Dlv., Portland, Ore 
General Elec. Co., Schenectady, N.Y. 
Grigsby-Barton, Inc., ROiling Meadows, 

III. 
Hart-Advance Relay Dlv., Crystal Lake, 

III. 
Ledex, Inc., Dayton, Ohio 
Magnecrafl Elec., Chicago, III. 
,Potter & Brumfield, Princeton, Ind. 
Schrack Elec. SiS., New York, N.Y. 
T-Bar Inc., Wilton, Conn. 
Arrow-Hart, Inc., Hartford, Conn. 
Automatic Switch Co., Florham Park, N.J. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Elec-Trol, Inc., Saugus, Cal. 
Furnas Elec. Co., Batavia, III. 
Matrix Sys. Corp., Chatsworth, Cal. 
Price Elec. Co., Frederick, Md. 
Relay Service Co., Chicago, III. 
Rowan Controller, Westminister, Md. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
,Struthers-Dunn, Inc., Pitman, N.J. 
Thermosen, Inc., Stamford, Conn. 
Universal Relay Corp., New York, N.Y. 
Ward Leonard, Mt. Vernon, N.Y. ' 
Zenith Controls Inc., Chicago, III. 

Relays, Overload 
Allen-Bradley Co., Milwaukee, Wisc. 
Autronlcs Corp., Pasadena, Calif. 
Betamlte, Electronic Devices, Culver 

City, Calif. 
Comar Electric, Chicago, ilL 
Diversified Elctrns., Evansville, Ind 
Elctrn. Applications, S. EI Monte, Cal. 
Electronic Specialty Div., Portland, Ore 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Elec.Co., Schenectady, N.Y. 
Grigsby-Barton, Inc., Rolling Meadows, 

III. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Div., Crystal Lake, 

III. 
Heinemann Elec. Co., Trenton, N.J. 

p 1919 
logitek, Inc., Farmingdale, N.Y. 
Magnecrafl Elec., Chicago, III. 
Potter & Brumfield, Princeton, Ind. 

pinS 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Schrack Elec. SiS., New York, N.Y. 

P 1767 
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Teledyne Relays, Hawthorne, Cal. 
Aemco Div., Mankato, Minn. 
ArrOW-Hart, Inc., Hartford, Conn. 
Automatic Switch Co., Florham Park, N.J .. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Basler Elec. Co., Highland, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Fumas Elec. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hoagland Instr., Red Bank, N.J: 
Kurman Instrs. Corp., Syosset, N.Y. 
MEKontrol Inc., Northboro, Mass. 
Relays, Inc., New York, N.Y. 
Rowan Controller, Westminister, Md. 
Sensor Corp., Greenwich, Conn. 
Siemens Corp., Comps., Div" Iselin, N.J. 
Sigma Instrs., Inc" Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Teledyne Kinetics, Solana Beach, Cal. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Universal Relay Corp., New York, N.Y. 
Ward Leonard, Mt. Vemon, N.Y. 
Westinghouse Elec., Buffalo, N. Y. 
Weston Instruments, Inc., Newark, N.J. 

Relays, Over-~urrent & 
Under-Current 

Betamite Electronic Devices, Culver 
City, Calif. 

Diversified Elctms., Evansville, tnd 
; p 1684 

Elctrn. Applications, S. EI Monte, Cal. 
Electronic Specialty Div., Portland, Ore 
Hart-Advance Relay Dlv., Crystal Lake, 

III. 
Hi-G, Windsor locks, Conn. 
ITT Jennings, Dlv. Int'l. Telephone & 

Telegraph Corp., San Jose, Cal. 
Magnecrafl'Elec., Chicago, III. 
Teledyne Relays, Hawthorne, Cal. 
Triac Elclrn. Sys., N.Y., N.Y., 
Hartman Electrical Mflt., Mansfield, Ohio 
Hoagland Instr., Red Bank, N.J. 
Instr. & Control Sys., Inc., Addison, III. 
Kurman Instrs: Corp., Syosset, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Tempo Instr., Plainview, N.Y. 

Relays, Over-Frequency & 
Under-Frequency 

Alrpax Elctrns., Inc., Cambridge, Md. 
Autronics Corp., Pasadena, Callf.p 1311 
Babcock Relays, Costa Mesa, Calif. 

p 1657 
Betamite Electronic Devices, Culver 

City. Calif ....................................... p 1660 
Bramco Controls, Piqua, Ohio .... p 1406 
Douglas Randall Div., PawcatUCk, Conn. 

p 1381 
Electronic Specialty Dlv., Portland, Ore 
Frequency Control, Inc., Austin, Tex. 
Guardian Elec. Mfg. Co.; Chicago, III. 
Hart-Advance Relay Div., Crystal Lake, 

III. 
Haydon, A. W. Co., Waterbury, Conn. 
Hi-G, Windsor Locks, Conn. 
International Rectifier, EI Segundo, Cal. 
liberty Controls, Joliet, III. 
Logitek, Inc., Farmingdale, N. Y ... 'p 17S2 
Potter & Brum1ield, Princeton, Incl. 
Solid State Elctrns., Sepulveda, Cal 

p954 
Westinghouse Elec. Corp~ Newark, N.J.' 
Automatic Switch Co., Florham Park, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Basler Elec. Co., Highland, III. 
G-V Controls, Livingston, N.J. 
Guardian Califomia. Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hi-Tek Corp., Santa Ana, Calif. 
Hillbum Relay Corp., Farmingdale, N.Y. 
Lakeshore Electric Corp., Bedford, Ohio 
Lark Elctrns., Inc., New York, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Motor Generator Div., Troy, Ohio 
Parker Instr. Corp., Stamford. Conn. 
Robicon Corp., Pittsburgh, P.a 
Rochester Instr. Sys., Rochester. N.Y. 
Standard Relay Corp., W. Babylon, N.Y. 

Tempo Instr., Plainview, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 
Weston Instruments, Inc., Newark,N.J. 

Relays, Over-Voltage & 
Under-Voltage 

Airpax Elctms., Ine., Cambridge, Md. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Almond Instrs. Co., Covina, Cal 
American Zettler, Costa Mesa, Calif. 
API Instrs. Co., Waltham" Mass. 
Autronlcs Corp., Pasadena, Calif. p 1311 
Babcock Relays, Costa Mesa, Calif. 

p 1657 
Betamlte Electronic Devices, Culver 

City, CalH ...................... _ .............. p 1660 
Califomia Elctrn. Mfg. Co., Alamo, Calif. 
Computer Comps., Jamaica, N.Y. 
DOC, Hicksville, N.Y. 
Deltron, Inc., N. Wales, Pa. 
Diversified Elctrns., Evansville, Ind 

p 1684,1685 
Elctm. Appllcetlons, S. EI Monte, Cal. 
Electronic Specialty Div., Portland, Ore 
General Elec. Co., Schenectady, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Div., Crystal Lake, 

III. 
Haydon, A. W. Co., Waterbury, Conn. 
Hi-G, Windsor Locks, Conn. 
Intematlonal Rectmer, EI Segundo, Cal. 
Logltek, Inc., Farmingdale, N.Y. 

p 1338,1751 
Magnecrafl Elec., Chicago, III. 
Potter & Brumfield, Princeton, Ind~ 

p 17n 
Ross Engrg. Corp., Campbell, Cal. 
Schrack Elec. Sis., New York, N.Y. 
Simpson Elec. Co., Chicago, III. 
Solid State Elctms., Sepulveda, Cal. 
Teledyne Relays, Hawthome, Cal 
Triac Elctrn. Sys., N.Y., N.Y. 
Westinghouse Elee. Corp., Newark, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Coil Co. of Amer., Northvale, N.J. 
Clj\ler-Hammer, Milwaukee, Wisc. 
Afth Dimension, Princeton, N.J. 
G-V Controls, Livingston, N.J. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., Clark, N.J. 
General Relay Corp., Dover, N.J. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hi-Tek Corp., Santa Ana, Calif. 
Hillburn Relay Corp., Farmingdale. N.Y. 
Hoagland Instr., Red Bank, N.J. 
Instr. & Control Sys., Inc., Addison, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Lakeshore Electric Corp., Bedford, Ohio 
Lark Elctrns., Inc., New York, N.Y. 
Larson Aero Dev., Concord, Calif. 
Lear Siegler, Inc., Santa Monica, Calif. 
Motor Generator Div., Troy, Ohio 
Parker Instr. Corp., Stamford, Conn. 
Relays, Inc., New York, N.Y. 
Robicon Corp., Pittsburgh, Pa 
Rochester Instr. Sys., Rochester, N.Y. 
Sigma Instrs., Inc., Braintree, Mass., 
Square 0 Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc .• Pitman, N.J. 
Teledyne Kinetics, Solana Beach, Cal. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Inc., Attlebo'9, Mass. 
Trepac Corp. America, Englewood, N.J. 
Ward Leonard, Mt. Vernon, N.Y. 
Weston Instruments, Inc., Newark, N.J. 
Zenith Controls Inc., Chicago, III. 

Relays, Phase-Sensing 
Allen-Bradley Co., MllwBukee, Wlsc. 
Autronics Corp., Pasadena, Calif.p 1311 
BabCock Relays, Costa Mesa, Calif. 

p 1657 
Betamlte Electronic Devices, Culver 

City, Calif ..... _ ............................... p 1660 
Diversified Elctrns., Evansville, Ind 

p 1684 
General Elee. Co., Schenectady, N.Y. 

p 1709 
Grigsby-Barton, Inc., Rolling Meadows, 

III ....................................................... p 1711 
Guardian Elee. Mfg. Co., Chicago, ilL 
Hi-G, Windsor Locks, Conn. 

p 1326,1327,1733 
logitek, Inc., Farmingdale, N.Y. 
Potter & Brumfield, Princeton, Incl. 

For addresses see YELLOW SECTION 

Relays, Plate Circuit 
Avtron Mfg., Inc., Cleveland, Ohio 
Cutler-Hammer, Milwaukee, Wisc. 
Guardian Califomia, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hi-Tek Corp., Santa Ana, Calif. 
Hillburn Relay Co.rp., Farmingdale, N.Y. 
Lark Elctrns., Inc., New.York, N.Y. 
Lear Siegler, 'Inc., Santa Monica, Calif. 
Standard Relay Corp., W. Babylon, N.Y. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 

Relays, Photoelectric 
Betamlte Electronic Devices, Culver 

City, Calif. 
Computer Comps., Jamaica, N.Y. 
GenerarElec. Co., Schenectady, N.Y. 
James Elctrns., Inc., Chicago, III. 
Larson Instr. Co., Inc., Orangeburg, N.Y. 
Nat'l. Semiconductors, Plattsburgh, N.Y. 
Raytheon Co., Quincy, Mass. 
Ripley Co., Inc., Middletown, Conn. 
Slaughter Co., Ardmore, Okla. 
Stevens-Amold, Inc., So. Boston, Mass. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Coil Co. of Amer., Northvale, N.J. 
Cutler-Hammer, Milwaukee, Wisc. 
De-Tec-Tronic Corp., Chicago, III. 
Decor Elctrns. Corp., Austin, Tex. 
Dolan-Jenner Inds.~ Inc., Melrose, Mass. 
Electro-Sonic Control, Manteca. Calif. 
Electronic Control Corp., Detroit, Mich. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Frost Electronics Corp., Bellingham, Mass. 
General Automatic Corp .• Bayonne, N.J. 
Hughey & Phillips, Inc .• Burbank, Cal. 
Lark Elctrns., Inc., New York. N.Y. 
Mack Elec. Devices, Wyncote, Pa. 
MEKontrol Inc .. Northboro, Mass. 
Monsanto-Elctm. Spec. Prods., Cupertino, 

Cal. 
Parker Instr. Corp., Stamford, Conn. 
Photobell Co., Inc., New York, N.Y. 
Photomation, Inc., Mountain View, Calif. 
Power Instrs., Skokie, III. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relli\Y Service Co., Chicago, III. 
Sensor Corp., Greenwich, Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Tri-Tronics Co., Oak Brook, III. 
Weston Instruments, Inc., Newark, N.J. 
Zenrad Controls Co., Santa Barbara. Cal. 

Relays, Plate Circuit 
American Zettler, Costa Mesa, Calif. 
Clare, C.P. & Co., Chicago, III. 
Comar Electric, Chicago, III. 
Computer Comps., Jamaica, N.Y. 
Couch S.H. Div., Boston, Mass ... p 1675 
Dale Elctms~ Ine., Yankton, S.D. 
Deltrol Controls, Milwaukee, Wisc. 

. p 1692 
Douglas Randall Dlv., Pawcatuck, Conn. 
Eagle-Signal Div., Davenport, Iowa 

p 1693 
Elctrn. Applications, S. EI Monte, Cal. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Div., Crystal Lake, 

III ....................................................... p 1723 
Hi-G, Windsor Locks, Conn. 
Magnecrafl Elec., Chicago, III ..... P 1762 
Mldtex/Aemco, Mankato, Minn. 
Ohmlte Mfg. Co., Skokie, III ...... ; .. P 1769 
Potter & Brumfield, Princeton, Ind. 

p ln6 
Schrack Elec. Sls~ New York, N.Y. 
Aemea Div:, Mankato, Minn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Davis Elec. Co., Cape Girardeau, Mo. 
Frost Electronics Corp., Bellingham, Mass. 
General Automatic Corp.; Bayonne, N.J. 
General Relay Corp., Dover, N.J. 
Guardian California, Culver City, Cal. 
Hillburn Relay Corp .• Farmingdale. N.Y. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Leach Corp., Los Angeles, Cal. 
Line Elec. Div., Parsippany, N.J. 
Naybor, E.V. Labs.; Inc., port Washington, 

N.Y. 
Price Elec. Co., Frederick, Md. 
RBM Controls. Logansport. ·Ind. 
RBM Controls, Logansport, Ind. 
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Relays, Plate Circuit (cant'd) 
Relay Sis., 'Inc., Ft. Myers, Fla. 
Relay Service Co., Chicago, III. 
Relays, Inc., New York, N.Y. 
Scherma, F.A. Mfg. Co., Inc., New York, 

N.Y. 
Sigma Instrs., Inc:, Braintree, Mass. 
Standard R~lay Corp., W. Babylon, N.Y. 
Struthers-Dunn; Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard' Relay Corp., Lindenhurst, N.Y. 

Relays, Plunger 
(:omar Electr.lc, Chicago, III. 
Dale Elctrns., Inc., Yankton, S.D; 
Hart-Advance Relay Div., Crystal Lake, 

III. . 
James Elctrns.,lnc., Chicago, III. 
T-Bar Inc., Wilton, Conn. 
Adams & Westlake, Elkhart, Ind. 
H-B Instr. Co., Phila., Pa. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
RBM Controls, Logansport, Ind:· 
RBM Controls, Logansport, Ind. 

Relays, Polarized 
Babcock Relays, Costa Mesa, Calif. 
Clare, C.P. & Co., Chicago, III. 
Computer Comps., Jamaica, N.Y. 
Cook Elec. Co., Morton Grove, III. 
Coto-Coil Co., Inc., Providence, R.I. 

p 1683 
Deltrol Controls, Milwaukee, Wisc. 
Douglas Randall Div., PawcatUCk, Conn. 
Elctrn. Applications, S. EI Monte, Cal. 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Elec. Co., Schenectady, N.Y. 
Grigsby-Barton, Inc.,. Roiling Meadows, 

III. 
Liberty Controls, Joliet, III. 
Magnecraft Elec., Chicago, III. 
Mldtex/Aemco, Mankato, Minn. 
Potter & Brumfield, Princeton; Ind. 

p 1776,ln7 
Printact Relay Div., Long Island City, 

N.Y. 
Solid State Elctrns., Sepulveda, Cal. 
T-Bar Inc., Wilton, Conn. 
Wheelock Signals, Long Branch, N.J. 
Adams & Westlake, Elkhart, Ind. 
Baroor..colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Branson Corp., Denville, N.J. 
Fifth Dimension, Princeton, N.J. 
General Automatic Corp., Bayonne, N.J. 
GTE Automatic Elec., Northlake, III. 
Hartman Electrical Mfg., Mansfield, Ohio 
Iso-Switch Corp., Costa Mesa, Cal. 
Leach Corp.r Los Angeles; Cal. 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
PaCific Relays, Inc., Van Nuys, Calif. 
Price Elec. Co., Frederick, Md. 
Relays, Inc., New York, N.Y. 
Siemens Corp.,' Comps. Div., Iselin, N.J. 
Sigma Instrs., Inc .. Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc .. Pitman, N.J. 
Trepac Corp. America; Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 

Relays, Power 
Allen-Bradley Co.; Milwaukee, Wise. 
American Zettler, Costa Mesa, Calif. 

p 1652,1653 
ATR Elctrns., Inc., St. Paul, Minn. 
Babcock Relays, Costa Mesa, Calif. 

. p 1658 
Clare, C.P. & Co., Chicago, III ..... P 1669 
Comar Electric, Chicago, III. 'P 1678, 1679 
Deltrol Controls, Milwaukee, Wisc. 

. . p1692 
Eagle-5lgnal Dlv., Davenport, Iowa 

p 1693 
General Elec. Co., Schenectady, N.Y. 

. P 1709 
Grigsby-Barton, Inc., Rolling Meadows, 

1II ................................... , ........... p 1710,1711 
Guardian' Elec. Mfg. Co., Chicago, III. 

P 1712,1713 
Hamlin Elctrns., Inc., Phoenix, Ariz. 

p 1724,1725 
Hart-Advance Relay Dlv., Crystal Lake, 

III ......................... ; ............................. p 1723 
HI-G, Windsor Locks, Conn. p 1732,1735 
International Rectifier, EI Segundo, Cal. 
ITT Jennings, Dlv. Inl'l. Telephone .&. 

Telegraph Corp., San Jose, Cal. 
p 1740,1928 .. 

ITT Jennings, Dunellen .. N.J •. 
P 1740,1928 

ITT Jennings; lndl Prods., San Jose, 
Cal .................................................... p 1739 

James Elctms., Inc., Chicago; III. p 1742 
·Johnson E. F. Co., Waseca, Minn •. 
Liberty' COntrols,Joliet,III ..... ; ... :. p 1748 
Magnecraft Elec., Chicago, III. 

p 1762,1763,1767 
'Mldtex/Aemco, Mankato, Minn. 
Ohmite Mfg, Co" Skokie, III. 
'Potter & Brumfield, Princeton, Ind. 

'p ln3,1n4 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Schrack Elec. SiS., New York, N.Y. 

P 1787 
Solid State Elctrns., Sepulveda, Cal. 
T-Bar Ine., Wilton, Conn ............... p 1697 
Wheelock Signals, Long Branch, N.J. 
Adams & Westlake, Elkhart, Ind. 
Aemco Div., Mankato, Minn. 
Arrow-Hart, Inc., Hartford; Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Swttch Co.; Florham Park, N.J. 
Cutler·Hammer, Milwaukee, Wisc. 
Davis Elec. Co., Cape Girardeau, Mo. 

· Deutsch Relay Div., East Northport, NY 
Dynamic Colitrols Corp., S. Windsor, . 

Conn. 
Electro-Sonic Control, Manteca, Calif. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Frost Electronics Corp., Bellingham, Mass. 
Gems Div., Farmington, Conn. 

'General Automatic Corp., Bayonne, N.J. 
GTE Automatic Elec., Northlake, III. 
Guardian Caliloroia, Culver City, Cal. 
H-B Instr. Co., Phila .• Pa. . . 
Hartman Electrical Mfg:, Mansfield, Ohio 
HJS Engrg. Co., Park Ridge, III.· . 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Residential Diy:, Mpls., Minn. 
Kurman Instrs. Corp., Syosset. N.Y. 
Leach Corp .• Los Angeles, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Line Elec. Div., Parsippany, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Pollak, Joseph Corp., Boston, Mass; 
Price Elec. Co., Frederick, Md. 
RBM Controls. Logansport, Ind. 
RBM Controls. Logansport, Ind. 
Relay SiS., Inc., Ft. Myers, Fla. 
Relays, Inc .• New York, N.Y. 
Rowan Controller, Westminister, Md. 
Scherma, FA Mig. Co., Inc., New York, 
N~ . 

Shigoto Inds., Ltd., Nllw York, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree; Mass. 
Square 0 Co., Park Ridge, ilL 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn; Inc., Pitman, N.J. 
Texas Instruments, Inc., Attleboro, Mass. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Ward Leonard, Mt. Vernon, N.Y. 
Weston Instruments, Inc., Newark; N.J. 
Yaskawa Elec. America,' Inc., Oak BrOok. 

III. . 
Zentth Controls Inc., Chicago, .111. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays,. Proximity 
. Computer Comps., Jamaica, N.Y. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Elctrn. Applications, S. EI Monte, Cal. 
Grigsby-Barton; Inc., Rolling Meadows, 

III. 
Magnecraft Elee., Chicago, III. 
Solid State Elctrns., Sepulveda, Cal. 
Adams & Westlake, Elkhart, Ind. 
Cutler-Hammer; Milwaukee, Wisc. 
De-Tec-Tronlc Corp., Chicago, III. 
Electro-Sonic Control, Manteca, Calif. 

· Electronic Control Corp., Detroit, Mich. 
Hyde Park Elctrns . .' Inc., Dayton', Ohio 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Larson Aero Dev., Concord, Calif. 

· MEKontrol Inc., Northboro, Mass. 
Micro Switch, Freeport, III., 
Sensor Corp., Greenwich, Conn. 
Sigma Instrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Texas Inslruments, Inc., Attleboro, Mass. 
Westinghouse Elec., Buffalo, N.' Y. 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Relays, Pulse & Telegraph' 
Uberty Controls, JOliet, III ........... P 1746 
Magnecraft Elec., Chicago, III •. 
Potter & Brumfield, Princeton, Ind. 
Adams & Westlake, Elkhart, Ind. 
Fifth Dimension, Princeton, N.J. 
Siemens Corp., Camps. Div., Iselin; N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Telemodem, Inc., Queens Village, N.Y. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Westem Telematic, Inc., Arcadia, Cal. 

Relays, R-F (Including 
Antenna & Coaxial) 

American Zettler, Costa Mesa, Calif. 
Amphenol AF Dlv.; ·Danbur.y, ponn. 

. . p 1886 
·Amph.enol Sales Diy., Broadview, III: 

p 1886 
Babcock Relays, Costa Mesa, CallI. 
'Clare, C.P. & Co., Chicago, III. 
Computer Comps.,. Jamaica, N.Y. 
Dalco Inds., Inc., Compton, Cal. 
Dow-Key, Santa Barbara, Cal. . 

p 1688-1691 
E & M Labs., Westlake Village, Cal. 
·Elctm. Instr. & Specialty, Winchester, 

Mass ............................................... p 1706 
Electronic Specialty Div., Portland, Ore 
Grigsby-Barton, Ine., Rolling Meadows, 

III. , 
Hart-Advance Relay Dlv./Crystal Lake, 

III ....................................................... p 1723 
Hewlett-Packard, Palo Alto, Cal. 
HI-G, Windsor Locks,·Conn ......... p 1734 
ITT.Jennings, Dlv. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cal. 
p 1741,1928 

ITT Jennings, Dunellen .. N.J. 
. p1741,1928 

Kllovac Corp., Santa .Barbara, Cal. 
p 1688-1691 

Kratos Precision Prods., Los Angeles, 
Cal ........................................... : ....... p 1783 

Magnecraft Elec., Chicago, III ..... P 1764 
Midtex/Aemco, Mahkato, Mlnn ... p 1761 
R L C ElCtrns., Inc., Ml Kisco,. N.Y. 
Ross Engrg. Corp., Campbell, Cal. 
Self-organizing Sys., Inc., Dallas, Tex. 
Teledyne Relays, Hawthorne, Cal. 

p 1788 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth, Cal. 
Aemco Div., Mankato, Minn.· 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
COllins Radio Co., Dallas, Tex. 
Fifth DimenSion, Princeton. N.J. 
General Reed Co., Clark, N.J. 
Guide Inds., Inc., Sun Valley, Calif. 
Hillburn Relay Corp., Farmingdale. N.Y. 
Hughes Aircraft Co; Fullerton, Cal. 
Kurman Instrs. Corp., Syosset, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
Pollak, Joseph Corp .. Boston, Mass. 
Relay SiS., Inc., Ft. Myers, Fla. 
Scherma, F.A. Mfg. Co., Inc., New York, 

N.Y. ' 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Whistler Elctrns., Inc., Northridge, Cal. 

Relays, Reed 
ADC Prods., Minneapolis, Minn. 
A.LA.·lnd!l., Inc., Harrison, N.Y ... p'1645 
Allen-Bradley Co., Milwaukee, Wlsc. 
Astro-5pace Labs., Huntsville, Ala 
Babcock Relays, Costa Mesa, Calif. 

p 1654,1655 
Biddle, James G., Plymouth Meeting, 

Pa. 
Clare, C.P. & Co., Chicago, III. 

p 1664-1668,1674 
Computer Comps., Jamaica, N.Y. p1661 
Computer Prods., Ft.' Lauderdale, Fla. 

p 341 
Coto..coll Co., Inc., Providence,' R.I. 

p 1682,1683 
Douglas Randall Dlv., PawcatUCk, Conn. 

. p1381,1686,1687 

Elctm. Applications, S. EI Monte, Cal. 
p 1694-1696 

Elctrn. Instr. & Specialty, Winchester, 
Mass. .............................................. p 1706 

Electronic Specialty Div., Portland, Ore 
. p 1705 

General Elee. Co., Schenectady, N.Y. 
p 1709 

Grigsby-Barton, Inc., ROiling Meadows, 
III ....................................................... p 1710 

Hathaway Comps., Denver, Colo. 
p 1715-1722 

ITT Jennings, Indl Prods., San JoSe, 
Cal .................................................... p 1739 

James Elctms., Inc., Chicago, III. 
p 1742,1743 

Kratos Precision Prods:, Los Angeles, 
Cal ........... ;, ...................................... p 1783 

Lectrohm, Inc., Chicago, III ......... P 1760 
Liberty Controls, Joliet, III. 
Magnecraft Elec., Chicago, III. 

p 1765,1766 
Mldtex/Aemco, Manksto, Minn. 
Multltech Automation Prods., Monterey 

Pk., Cal. 
New Prod. Engrg., Wabash, Ind. 

, 'p 1792,1793 
Nippon ElectiiclNEC America, N.Y., 

N.Y. 
Potter & Brumfield, Princeton, Ind. 

p 1778,1782 
Schrack Elec. SiS., New York, N.Y. 
Self-organizlng Sys., Inc., Dallas, Tex. 

p 1790 
Solid State Elctrns., Sepulveda, Cal. 

p 954 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth, Cal; 
Wheelock Signals, Long Branch, N.J. 

p 1791 
Acrodyne Ltd., Janesville .. Wisc. 
Adams & Westlake, Elkhart, Ind. 
Component Specialties, Temple City, Cal. 
Cutler-Hammer, Milwaukee, Wisc. . 
Dormeyer Inds., Chicago, III. 
Elec-Trol, Inc., Saugus, Cal. 
Endicott Coil Co., Binghamton, N.Y. 
Frost Electronics Corp., Bellingham, Mass. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., 'Clark, N.J. 
GTE Automatic Elec., Northlake, III. 
Guide Inds., Inc., Sun Valley, Calil. 
Instrument ReSistors, Biick Town, N.J. 
Jaldinger Mfg. Co., Inc., Chicago, III. , 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Une Elec. Div., ParSippany, N.J. 
Matrix Sys. Corp., Chatsworth, Cal. 
Plessey Elctrns. Corp., Farmingdale, N.Y. 
Price Elec. Co., Frederick, Md .. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Shigoto Inds .. , Ltd., New York, N.'f .. 
Sigma Instrs., Inc., Braintree, Mass. 
Silicone Seals, Chicago, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Thermosen, Inc., Stamlord, Conn. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Western Transformer Co., Tijeras, N. M. 
Whistler Elctrns., Inc., Northridge, Cal. 
Yaskawa Elec. America, Inc., Oak Brook, 

. III. . 

Relays, Resistance-Sensitive 
Computer Comps., Jamaica; N.Y • 
General Elec. Co., Schenectady, N.Y. 
Grigsby-Barton, Inc., Roiling Meadows, 

III. " 
Guardian Elec. MIg; Co., Chicago, III. 
Magnecraft Elec., Chicago, III. 
Applied Control Co., Fairfield, N.J. 
Deutsch Relay Div., East Northport, NY 
Frost Electronics Corp., Bellingham, Mass. 
Guardian California, Culver City, Cal. 
Guide Inds. ,Inc., Sun Valley, Calif. 
H-B Instr. Co., Phila., Pa. 
Haledy Elctrns. Co., New York, N.Y. 
Hillburn Relay Corp., Farmingdale, N.Y. 
Hoagland In~tr., Red Bank, N.J. 
Hughes Aircraft Co, Fullerton, Cal. 
Kurman Instrs. Corp., Syosset, N.Y. 
Line Elec. Div., Parsippany', N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Mag-Con Engrg. Co., St.' Paul, Minn. 
l/cherma, FA Mfg. Co., Inc., New York, 

N.Y. 
Sigma Instrs., Inc., Braintree. Mass. 
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Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Tempo Instr., Plainview, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Weston Instruments, Inc., Newark, N.J. 

Relays, Reverse-Current 
General Elec. Co., Schenectady, N.Y. 

P 1709 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Div., Crystal Lake, 

III. 
Magnecraft Elec., Chicago, III. 
Adams & Westlake, Elkhart, Ind. 
Aemco Div., Mankato, Minn. 
Automatic Switch Co., Florham Park, N.J. 
Basler Elec. Co., Highland, III. 
Guardian California, Culver City, Cal. 
Hartman Electrical Mfg., Mansfield, Ohio 
Lakeshore Electric Corp., Bedford, O~io 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relays, Inc., New York, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers·Dunn, Inc., Pitman, N.J. 
Trepac Corp. America, Englewood, N.J. 

Relays, Rotary 
Clare, C.P. & Co., Chicago, III. 
Couch S.H. Dlv., Boston, Mass. .. p 1675 
Dale Elctrns., Inc., Yankton, S.D. p 1584 
Guardian Elec. Mfg. Co., Chicago, III. 
HI-G, Windsor Locks, Conn. 
Ledex, Inc., Dayton, Ohio 
Potter & Brumfield, Princeton, Ind. 
Schrack Elec. Sis., New York, N.Y. 
Branson Corp., Denville, N.J. 
GTE Automatic Elec., Northlake, III. 
Leach Corp., Los Angeles, Cal. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. 
Price Elec. Co., Frederick, Md. 
Standard Relay Corp., W. Babylon, N.Y. 
Universal Relay Corp., New York, N.Y. 
WABCO AerosP!lce Dept., Pittsburgh, Pa. 

Relays, Sensitive 
Alrpax Efctrns., Inc., Cambridge, Md. 
American Zettler, Costa Mesa, Calif. 

p 1647,1653 
ATR Elctrns., Inc., St. Paul, Minn. 
Babcock Relays, Costa Mesa, Calif. 

p 1654-1656 
Clare, C.P. & Co., Chicago, III. 

p 1662,1665,1670 
Comar Electric, Chicago, 111.. ....... p 1677 
Computer Comps., Jamaica, N.Y. p 1661 
Coto-Coll Co., Inc., P,rovldence, R.I. 

p 1682,1683 
Couch S.H. Dlv., Boston, Mass ... p 1675 
DOC, Hicksville, N.Y. 
Dlverslfled Elctrns., Evansville; Ind 
Douglas Randall Div., Pawcatuck, Conn. 

p 1686,1687 
Elctrn. Applications, S. EI Monte, Cal. 

p 1694-1696 
Elctrn. Instr. & Specialty, Winchester, 

Mass ............................................... p 1706 
Electronic Specialty Div., Portland, Ore 

p 1698-1705 
flight Sys., Inc., Mechanicsburg, Pa. 

p 1707 
General Elec. Co., Schenectady, N.Y. 
General Magnetics, Bloomfield, N.J. 
Grigsby-Barton, Inc., ROiling Meadows, 

III ....................................................... p 1710 
Guardian Elec. Mfg. Co., Chicago, lit. 

P 1713 
Hamlin Elctrns., Inc., Phoenix, Ariz. 

p 1725 
Hart-Advance Relay Div., Crystal Lake, 

ilL ...................................................... p 1723 
HI-G, Windsor Locks, Conn. 

. p 1727-1731,1734 
ITT Jennings, Indl Prods., San Jose, 

Cal 
Kratos Precision Prods., Los Angeles, 

Cal ................................................... p 1783 
La Marche MIg. Co., Des Plaines, III. 
Uberty Controls, Joliet, III. 
Magnecraft Elec., Chicago, III ..... P 1765 
Mldtex/Aemco, Mankato, Minn ... p 1761 
New Prod. Engrg., Wabash, Ind. p 1793 
Ohmlte MIg. Co., Skokie, III ......... P 1769 
Potter & Brumfield, Princeton, Ind. 

p 1773,1775,1778,1782 

Schrack Elec. SIs., New, York, N.Y. 
p 1787 

Sell-Drganlzlng Sys., Inc., Dallas, Tex. 
p 1790 

Solid State Elctrns., Sepulveda, Cal. 
Teledyne Relays, Hawthorne, Cal. 

p 1788,1789 
Transmagnetlcs Inc., Farmingdale, N.Y. 
Acromag, Inc., Wixom, Mich. 
Adams & Westlake, Elkhart, Ind. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Automatic TIming & Controls, Inc., King of 

Prussia. Pa. 
Barber-Colman Co., Electro-Mechanical 

Prods. Div., Rockford, III. 
Cornell-Dubilier Elctrns., Newark, N.J. 
Deutsch Relay Div., East Northport, NY 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Elec-Trol, Inc., Saugus, Cal. . 
Fifth Dimension, Princeton, N.J. 
Frost Electronics Corp., Bellingham, Mass. 
General Automatic Corp., Bayonne, N.J. 
General Reed Co., Clark, N.J. 
Guide Inds., Inc., Sun Valley, Calif. 
H-B Instr. Co., Phila., Pa. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hillburn Relay Corp., Farmingdale, N.Y. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Kurman Instrs. Corp., Syosset, N.Y. 
Larson Aero Dev., Concord, Calif. 
Une Elec. Div., Parsippany, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
MEKontrol Inc., Northboro, Mass. 
PaCific Relays, Inc., Van Nuys, Calif. 
Parker Instr. Corp., Stamford, Conn. 
Pollak, Joseph Corp., Boston, Mass. 
Price Elec. Co., Frederick, Md. 
Princo Instrs .. Southampton, Pa. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Relays, Inc., New York, N.Y. 
Scherma, FA Mfg. Co., Inc., New York, 

N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp .. W. Babylon, N.Y. 
StrutherS-Dunn, Inc., Pitman, N.J. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
WABCO Aerospace Dept., Pittsburgh, Pa. 
Ward Leonard, Mt. Vernon, N.Y. 
Weston Instruments, Inc., Newark, N.J. 
Zenith Controls Inc., Chicago, III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, Sequence 
American Zettler, Costa Mesa, Calil. 
Autronlcs Corp., Pasadena, Calif. 
Betamlte Electronic Devices, Culver 

City, Calli ....................................... p 1660 
Clare, C.P. & Co., Chicago, III. 
Dale Elctrns., Inc., Yankton, S.D. p 1584 
Elctrn. Instr. & SpeCialty, Winchester, 

Mass. 
Gordos Corp., Bloomfield, N.J. 
Guardian Elec. MIg. Co., Chicago, III. 

p 1714 
HI-G, Windsor Locks, Conn. 
Ledex, Inc., Dayton, Ohio 
Logltek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Mldtex/Aemco,' Mankato, Minn. 
Potter & Brumfleld, Princeton, Ind. 

p 1775,1776 
Precision Timer, Westbrook, Conn. 

p 1342 
Trompeter Elctrns., Chatsworth, Cal. 
Agastat Div., Elizabeth, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Automatic TIming & Controls, Inc., King of 

Prussia, ,Pa. 
Avtron Mfg., Inc., Cleveland, Ohio 
GTE Automatic Elec., Northlake, III. 
Guardian California, Culver City, Cal.' 
Guide Inds., Inc., Sun Valley, Calif. 
Hartman Electrical Mfg., ManSfield, Ohio 
Hoagland Instr., Red Bank, N.J. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Square 0 Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
StrutherS-Dunn, Inc., Pitman, N.J. 
Tempo Instr., Plainview, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 

Relays, Solenoid-See Relays, 
Plunger 

Relays, Solid-State 
ADC Prods., MinneapoliS, Minn. 
Alrpax Elctrns., Inc., Cambridge, Md. 
API Instrs. Co., Waltham" Mass. 
Autronlcs Corp., Pasadena, Calif. 
Betsmlte Electronic Devices, Culver 

City, CallI ............................. , ......... p 1660 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., Woodside, N.Y. 
Bulova Watch Co.; Servo ProdS. 

Elctrns. Dlv., Woodside, N.Y ..... p 1865 
Deltron, Inc., N. Wales, Pa. 
Diversified Elctrns., Evansville, Ind 

p 1685 
Eagle-Signal Dlv., Davenport, Iowa 
. p 1317 

Elctrn. Instr. & Specialty, Winchester, 
Mass. . . 

Electronic SReclally Dlv., Portland, Ore 
p 1704 

Flight Sys., Inc., Mechanicsburg, PIL 
p 1707 

General Elec. Co., Schenectady, N.Y. 
General MagnetiCS, Bloomfield, N.J. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Geo Space Sys., Tampa, Fla. ........ p 608 
Grigsby-Barton, Inc., Roiling Meadows, 

111 ................................. _. __ ............... p 1711 
Guardian Elec. Mfg. Co., Chicago, III. 
Hamlin Elctrns., Inc., Phoenix, Ariz. 

, p 1724 
Hart-Advance Relay Div., Crystal Lake, 

III. 
HI-G, Windsor Locks, Conn. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. . 
International Rectifier, EI Segundo, Cal. 
Ledex, Inc., Dayton, Ohio 
Logitek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III ....... P 176 
Mldtex/ Aemco, Mankato, Minn. 
New Prod. Engrg., Wabash, lrid. 
Ohmlte Mfg. Co., Skokie, III ........... P 176 
Philadelphia Sci. Controls, Croydon, Pa. 

p 1770 
Potter & Brumfield, Princeton, Ind. 

p 1777,1780,1782 
Precision Timer, Westbrook, Conn. 
Self-Organizing Sys., Inc., Dallas; Tex. 
Solid State Elctrns:, Sepulveda, Cal. 

p 954 
Sonex, Inc., Bethayres, Pa. 
Stevens-Arnold, Inc., So. Boston, Mass. 
Teledyne Relays, Hawthorne, Cal. 

p 1789 
Thunder Int'l. Corp., Middletown, Conn. 

p 895 
Transco Prods., Inc., Venice, Cal. 
Transmagnetics Inc., Farmingdale, N.Y. 
Triac Eletrn. SY8., N.Y., N.Y. 
Adams & Westlake, Elkhart, Ind. 
Agastat Div., Elizabeth, N.J. 
Applied Control Co., Fairfield, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Avtron Mfg., Inc., Cleveland, Ohio 
Beltone Electronics Corp., Chicago, III. 
Branson Corp., Denville, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Collins Radio Co., Dallas, Tex. 
Controlotron Corp., Farmingdale, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
De-Tec-Tronic Corp., Chicago, III. 
Decor Elctrns. Corp., Austin, Tex. 
Design Prods. Corp., Troy, Mich. 
Diamond Repeater Co., Madison, N.J. 
EDC Data Comps. Corp., Massapequa, 

N.Y. 
Elctrn. Control Sys., Fairmont, W. Va. 
Endicott Coil Co., Binghamton, N.Y. 
Frost Electronics Corp., Bellingham, Mass. 
Furnas Elec. Co., Batavia, III. 
G-V Controls, Livingston, N.J. 
Gems Div., Farmington, Conn. 
General Automatic Corp., Bayonne, N.J. 
Guardian California, Culver City, Cal. 
Guide Inds., Inc., Sun Valley, Calif. 
H-B Instr. Co., Phila., Pa. 
Hartman Electrical Mfg., Mansfield, Ohio 
Hillburn Relay Corp., Farmingdale, N.Y. 
Hoagland Instr., Red Bank, N.J. 
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Relays, Telephone 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Hughes Aircralt Co, Fullerton, Cal. 
Ind'l. Solid State Controls, York, Pa. 
Instr. & Control Sys., Inc., Addison, III. 
Integrated Controls, San Diego, Cal. 
Iso-Switch Corp., Costa Mesa, Cal. 
Isotech Inc., Westford, Mass. 
Jordan Controls, Milwaukee, Wisc. 
Lark Elctrns., Inc., New York, N.Y. 
Leach Corp., Los Angeles, Cal. 
Lear Siegler, Inc., Santa Monica, Calif. 
Liebel-Flarsheim Co., Cincinnati, Ohio 
Mag-Con Engrg. Co., St. Paul, Minn. 

,Meson Elctrns. Co., Inc., Rochester, N.Y. 
Midland Standard Inc., Elgin, III. 
Monsanto·Elctrn. Spec. Prods., Cupertino, 

Cal. 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. 
Neutronic Corp., Bridgeton, Mo. 
Oeco Corp., Portland, Ore. 
Power Control Corp., Pittsburgh, Pa. 
Princo Instrs., Southampton, Pa. 
Profile Elctrns., Inc., Concord, N.H. 
Ragen Precision Inds., Inc., N. Arlington, 

N.J. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Robicon Corp., Pittsburgh, Pa 
Sensor Corp., Greenwich, Conn. 
Servo Dev. Corp., Hicksville, N.Y. 
Sigma Instrs., Inc., Braintree, Mass. 
Singer - Tele-Signal, Woodbury, N.Y. 
Square D Co., Park Ridge, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Taft Electrosystems, Inc., Metuchen, N. J. 
Teledyne Inet, Gardena, Cal. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 
Vectrol, Inc., Rockville, Md. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Western Telematic, Inc., Arcadia, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, Stepping, Ratchet 
Clare, C.P. & Co., Chicago, III; 
Comar ElectriC, Chicago, III ......... P 1680 
Dale Elctrns., Inc., Yankton, S.D. p 1584 
Guardian Elec. Mfg. Co., Chicago, III. 

p 1714 
Ledex, Inc., Dayton, Ohio 
North Elec. Co., Gallon, Ohio 
Potter & Brumfield, Princeton, Ind. 
Schrack Elec. SiS., New York, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Trompeter Elctrns., Chatsworth, Cal. 
Cornell-Dubilier Elctrns., Newark, N.J. 
GTE Automatic Elec., Northlake, III. 
Imlra Corp., Medford, Mass. 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Sis., Inc., Ft. Myers, Fla. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Universal Relay Corp., New York, N.Y. 

Relays, Telephone 
American Zettler, Costa Mesa, CallI. 
ATR Elctrns., Inc., Sl Paul, Minn. 
Clare, C.P. & Co., Chicago, III. 

p 1672,1673 
Comar ElectriC, Chicago, III ......... P 1680 
flight Sys., Inc., Mechanicsburg, Pa. 
Guardian Elec. MIg. Co., Chicago, III. 
Hart-Advance Relay Dlv., Crystal Lake, 

III ....................................................... p 1723 
Liberty Controls, Joliet, III ... p 1746,1747 
Magnecraft Elec., Chicago, III ..... P 1764 
Nippon ElectrlclNEC America, N.Y., ' 

N.Y. 
North Elec. Co.; Gallon, Ohio 
Ohmlte Mfg. Co., Skokie, III. 
Potter & Brumfleld, Princeton, Ind. 

p 1776 
Prlntact Relay Dlv., Long Island City, 

N.Y. 
Schrack Elec. SiS., New York, N.Y. 
T-Bar Inc., Wilton, Conn. 
Wheelock Signals, Long Branch, N.J. 
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Relays, Telephone (cont'd) 
Aemco Div., Mankato, Minn. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Branson Corp., Denville, N.J. 
Davis Elec. Co., Cape Girardeau, Mo. 
Frost. Electro~ics Corp., Bellingham, Mass. 
General Automatic Corp., Bayonne, N.J. 
GTE Automatic Elec., Northlake, III. 
Guardian.Calijornia, Culver City, Cal. 
Kurman Instrs. Corp., Syosset, N.Y. 
Line Elec. Div., Parsippany, N.J. 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
Pollak, Joseph Corp., Boston, Mass. 
Price Elec. Co., Frederick, Md. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Sis., Inc., Ft. Myers, Fla .. 
Relay Service Co., Chicago, III. 
Relays, Inc., New York, N.Y. 
Scherma, FA Mfg. Co., Inc., New York, 

N.Y. 
Sealectric Switch & Relay Co., Chicago, 

III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W.Babylon, N.Y .. 
Stromberg Carlson Corp., Rochester, N.Y. 
Universal Relay Corp., New York, N.Y. 

Relays, 
Temperature-Compensated 

API Inslrs. Co., Waltham .. Mass. 
Computer Prods., Ft. Lauderdale, Fla. 
HI-G, Windsor Locks, Conn. 
La Marche Mfg. Co., Des Plaines, III. 
Larson.lnstr. Co., Inc., Orangeburg, N.Y. 
Multitech Automation Prods., Monterey 

Pk., Cal. 
Self·Organlzing Sys;, Inc., Dallas, Tex. 
Branson Corp .. Denville. N.J. 
G·V Controls. Livingston, N.J. 
General Automatic Corp., Bayonne. N.J .. 
Guide Inds., Inc., Sun Valley, Calif. 
Hoagland Instr., Red Bank, N.J. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Jettron Prods., Hanover, N.J. 
Livingston Elctrn., Hanover, N.J. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Standard Relay Corp., W. Babylon, N.Y. 
Texas Instruments, Inc., Attleboro, Mass. 
Weston Instruments, Inc., Newark, N.J. 

Relays, Thermal 
Elctrn. Instr. ,Jl< Specialty, Winchester, 

Mass ............................................... p 1706 
Elmwood Sensors, Inc., Cranston, R.I. 
General Elec. Co., Schenectady, N.Y. 
Hart·Advance Relay Dlv., Crystal Lake, 

III. 
Hi-G, Windsor Locks, Conn ......... p 1738 
Magnetic Windings Co., Easton, Pa. 
New Prod. Engrg., Wabash,lnd. 
Wagner Elec. Corp., Livingston, N.J. 
Westinghouse Elec. Corp., Newark, N.J. 
Apollo Corp .. Shinagawa-Ku, Tokyo, 

Japan 
Branson Corp., Denville, N.J. 
Dales, Franklin .Co., Akron, Ohio 
E-T-A Prods. Co. America, Chicago, III. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J,· 
Furnas Elec. Co., Batavia, III. 
G-V Controls, Livingston, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Hoagland 'Instr., Red Bank, N.J. 
Honeywell. Apparatus Controls, Mpls." 
;Minn. 

Jaidinger Mfg. Co., Inc., Chicago, III. 
Jettron Prods., Hanover, N.J. 
Livingston Elctrn., Hanover, N.J. 
Networks Elctrn. Corp., Chatsworth, Calif .. 
Norwalk Thermostat Co., Norwalk, Ohio 
Princolnstrs., Southampton, Pa. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport. Ind. 
Relay Specialties, Inc., Fair Lawn, N.J .. 
Square 0 Co., Park Ridge. III. • , 
Standard Relay .Corp., W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Texas Instruments, Inc., Attleboro, Mass. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Universal Relay Corp., New York, N.Y. 
Westinghouse Elec., Buffalo, N. Y. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Relays, Time-Delay 
A1len.Bradley Co., Milwaukee, Wise. 
American Time Products, Woodside, 

N.Y. 
American Zettler, Costa Mesa, Csllf. 

p 1651 
Autronlcs Corp., Pasadena, Calif. 
Babcock Relays, Costa Mesa, Cain. 

pl657 
Betamlte Electronic Devices, Culver 

City, Calif ...... ~ ............................... p 1660 
Bissett·Berman, Los Angeles, Cal; 
Bulova Watch Elctrns. Dlv; Amer. Time 

Prods.,Woodslde, N.Y. 
Bulova Watch Co., Freq. Control 

ProdS., Etctrns. Dlv., Woodside, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N.Y. 
California Elctrn. Mfg. Co.; Alamo, Calif. 
Clare, C.P.& Co., Chicago, III ..... P 1669 
Comar ElectriC. Chicago, III. 
Computer Comps., Jamaica, N.Y. 
Connor·Wlnfleld Corp., WInfield, III. 
Diversified' Elctrns., Evansville, Ind 
. p 1665 
Eagle·Signal Dlv., Davenport, Iowa 

p 1317 
Elctrn. Applications, S. EI Monte, Cal. 
Electronic Specially Dlv., Portland, Ore 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Elec. Co., Schenectady, N.Y. 

p 1709 
General Time Corp., Torrington, Conn. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart-Advance Relay Dlv., Crystal Lake, 

III. 
Haydon, A.. W. Co., Waterbury, Conn. 
Heinemann Ele,c. Co., Trenton, N.J. 

p 1919 
Hi-G, Windsor Locks, Conn. p 1324,1325 
Ledex, Inc., Dayton, OhIo 
Uberty Controls, Joliet, III ........... P 1748 
Logitillk, Inc., Farmingdale, N.Y. . 

P 1338,1'754,1757 
Magnecraft Elec., ChIcago, III ..... P 1768 
Magnetic Windings Co., Easton, Pa. 
Mldtex/Aemco, M'ankato, Mlnn ... P 1761 
Ohmlte Mfg. Co., Skokie, III. 
Pennwood Numechron, Pi1taburgh, Pa. 
Philadelphia Sci. Controls, Croydon, Pa. 
Potter & Brumfield, Princeton, Ind. 

p 1780,1781 
Precision Timer, Westbrook, Conn. 

p 1342,1343 
Qulndar Elctrns., Inc., .Sprlngfield, N.J. 
Solid State Elctrns., Sepulveda, Cal. 
Syracuse Elctrns, Corp., Syracuse, N.Y. 

p 1348 
Teledyne Relays, Hawthorne, Cal. 
Tempo/UTI Dill., Chatsworth, Cal. 
Triac Eli:tm. Sys., N.Y., N.Y •. 
Westinghouse Elec. corp., Newark, N.J. 
Adams & Westlake, Elkhart, Ind. 
Aemco Div., Mankato, Minn. 
Agastat Div., Elizabeth, N.J. 
Air-O-Tronics Prods., Morrisville, N.Y. 
Amperite Co., Inc., Union City, N.J. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan . 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Switch Co., Florham Park, N.J: 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Autotron; Inc., Danville, III. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Bergen Labs., Inc., Paterson, N.J. 
Branson Corp., Denville, N.J. 
Controlotron Corp., Farmingdale, N.Y. 
Cornell-Dubilier Elctms., Newark, N.J. 
Cramer Div., Old Saybrook, Conn. 
Cutler-Hammer, Milwaukee, Wisc. 
De-Tee-TrOnic Corp., Chicago, 111. 
Diamond Repaater Co., Madison, N.J. 
Durakool, Inc., Elkhart, Ind. 
E-T-A Prods. Co. America, Chicago, III. 
E-Tronics, Van Nuys, Cal. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Elec;tronic Control Corp., DetrOit, Mich. 
Essex Engrg. Co., Inc., Essex, Conn. 
Frost ElectroniCS Corp., Bellingham, Mass. 
Fumas Elec. Co., Batavia, III. 
G-V Controls, Livingston, N.J. 
Gems Div., Farmington, Conn. 
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General AutomatiC Corp., Bayonne, N.J. 
GTE Automatic Elec., Northlake, 111. 
Guardian California, Culver City, Cal. 
Guidelnds., Inc., S~~ Valley, Calif. 
Hartman ElectHcal Mfg., ManSfield, Ohio 
Haydon Switch & Instr., Waterbury, Conn. 
Hi-Tek Corp., Santa Ana, Calif. 
Hillburn Relay Corp., Farmingdale, N.Y. 
Hoagland Instr., Red Bank, N.J. 
Honeywell, Residential Div., Mpls., Minn. 
Ind'l. Solid State Controls, York, Pa. 
Instr. & Control Sys., Inc., Addison, III. 
Integrated Controls, San Diego, Cal. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Jay-EI Prods., Gardena, Calif. 
Jettron Prods., Hanover, N.J. 
Leach Corp., Los Angeles, Cal. 
Line Elec. Div., parsippany, N.J. 
Livingston Elctrn., Hanover, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
McElroy Elctrns. Corp., Shirley, Mass. 
'MEKontrol Inc., Northboro, Mass. 
Meson Elctms. Co., Inc., Rochester, N.Y. 
Midland Standard Inc., Elgin, 111. 
Naybor, E.V. Labs., Inc.; Port Washington, 

N.Y. 
Neutronic Corp., Bridgeton, Mo. 
Norwalk Thermostat Co., Norwalk, Ohio 
Oeco Corp., Portland, Ore. 
Photobell Co., Inc., New York, N.Y. 
Pollak, Joseph Corp., Boston, Mass. 
Rawco Instrs., Inc., Ft. Worth, Tex. 
RBM Controls, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Rhodes, M.H., Inc., Avon, Conn. 
Rowan Controller, Welltminister, Md. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Pitman, N.J. 
Techmetric Co., Redwood City, Calif. 
Tempo Instr., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Inc., Attleboro, Mass. 
Transitron Elctm. Corp., Wakefield, Mass. 
Trepac Corp. America, Englewood, N.J. 
Universal Relay Corp., New York, N.Y. 
Vanguard Relay Corp., Lindenhurst, N.Y. 
Ward Leonard, Mt. Vernon, N.Y. 
Zenith Controls Inc., Chicago, III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, Transmitting-See 
Relays, Keying & Break-In 

Relays, Vacuum Contact 
Computer Comps., Jamaica, N.Y. 
Coto-Coll Co., Inc., PrOvidence, R.I. 
Douglas Randall Dlv., Pawcatuck,Conn. 
Dow·Key, Santa Barbara, Cal. 

p 1690,1691,1744,1745 
Grigsby-Barton, Inc." Roiling Meadows, 

III. 
ITT Jennings, Dlv. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cal. 
p 1740,1741,1928 

ITT Jennings, Dunellen" N.J. 
p 1740,1741,1928 

Kllovac· Corp., Santa Barbara, Cal. 
p 1690,1691,1744,1745 

Magnecraft Elec., Chicago, ilL 
Penta Labs., Santa Barbara, Cal. 

p 1744,1745 
Ross Engrg. Corp~ Campbell, Cal. 

p 1786 
H-B Instr. Co., Phila., Pa., 
Jettron Prods., Hanover, N.J. 
Livingston Elctrn., HanOVer, N.J. 
Mack Elec. Devices, Wyncote, Pa. 
Pollak, Joseph Corp., Boston, Mass. 
Standard Relay Corp.,W. Babylon, N.Y. 
Struthers-Dunn, Inc., Pitman, N.J. 
Torr Labs., Los Angeles, Cal. , 
Universal Relay Corp., New York, N.Y. 

Relays, Vibrating Reed 
ADC ProdB~ Minneapolis, Minn. 
Allen.Bradley Co., Milwaukee, Wlsc. 
ATR Elctrns., Inc., St PaUl, Minn. 
Biddie, James G., Plymouth Meeting, 

Pa. 
Bramco Controls, Piqua, Ohio .... p 1406 
Douglas Randall Dlv., PawcatUCk, Conn. 
J-B-T Instra., Inc.,New Haven, Conn. 

p 1929 
Stevens·Arnold, Inc., So. Boston, Mass. 

. p 2007 

GTE Automatic Elec., Northlake, III. 
Standard Relay Corp., W. Babylon, N.Y. 
Universal Relay Corp., New· York, N.Y. 

Relays, Vibration-Sensitive 
Metrlx Instr. Co., Houston, Tex. 
Reliance Elee. Co., Cleveland, Ohio· 
Standard Relay Corp., W. Babylon, N.Y. 

Relays, Voltage Sensitive 
American Zettler, COBta Mesa, Calif. 

p 1651 
Autronlcs Corp., Pasadena, Callf.p ,1311 
California Elctrn. Mfg. Co., Alamo, Calif.' 
Comar Electric, Chicago, III. 
olverslfled Elctrns., Evansville, Ind 

, p 1685 
Elctrn. Applications, S. EI Monte, Cal. 
Flight Sys., Inc., Mechanicsburg, Pa. 
General Elec. Co., Schenectady, N.Y. 
Hart-Advance Relay Div., Crystal Lake, 

III. 
HI·G, Wlnd!iOr Locks, Conn. 
International Rectifier, EI Segundo, Cal. 
Kratos Precision Prods., Los Angeles, 

Cai. 
Logltek, Inc., Farmingdale, N.Y. 

p 1338,1751 
Magnecraft Elec., Chicago, III. 
Potter 8. Brumfield, Princeton, Inc!. 

pln6,lm 
Self-organlzlng Sys., Inc., Dallas, Tex. 
Teledyne Relays, Hawthorne, Cal. 
Barron Controls & Relay Corp., 

Grayslake, III. 
Deutsch Relay Div., East Northport, NY 
Electronic Modules, Inc., Pasadena, Cal. 
Frost Electronics Corp., Bellingham, Mass. 
General Automatic Corp., Bayonne, N.J. 
Hillburn Relay Corp., Farmingdale, N.Y. 
Hoagland Instr., Red Bank, N.J. 
Lakeshore Electric Corp., Bedford, Ohio 
Line Elec. Div.,Parsippany, N.J. 
Relay Service Co., Chicago, III. 
Sigma Instrs., Inc., Braintree, Mass. 
Tempo Instr., Plainview, N.Y. 
Universal Relay Corp., New York, N.Y. 
Zenrad Controls Co., Santa Barbara, Cal. 

Relays, Wire Contact 
American Zettler, Costa Mesa, (:allf. 
RBM Contiols, Logansport,. Ind. 
RBM Controls, Logansport, Ind. 

Repeaters; Passive, ' 
Microwave-See Vol 1 

Repeaters, Servo 
Astrosystems, Lake Success, N.Y. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Control Technology Co., L.I.C., N.Y. 
Ind'l. Control Co., Farmingdale, N.Y. 

p 1873 
North Atlantic Inds., Plainview, N.Y. 
Planet Instr., Ft. Wayne,lnd. 
Analog General Corp., OceanSide, N.Y. 
Bendix; S. Montrose, Pa. 
Edison, T:A., Instr. Div., Ft. Lauderdale, 

Fla. 
Gap Instr. Corp., Hauppauge, N.Y. 
Lear Siegler, InC., Santa Monica, Calif. 
Lear Siegler, Grand Rapids, Mich. 
Lewis Engrg. Co., Naugatuck, Conn. 
Orbit Instr. Corp:, Syosset, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Servo Dev. Corp., Hicksville, N.Y. 
Singer-General PreciSion, Inc., Little Falls, 

N.J. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Weston:Transicoil, Worcester, Pa. 

Repeaters, Teletype­
See Vol 1 

Repeating Equipment, 
Broadcast-See Vol 1 

Resins, Encapsulating-See 
Compounds, Encapsulating­
Vol 3 

Resins, Synthetic-,-See Plastic 
Raw Materials-Vol 3 
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Resistance Adjusting 
Equipment For Hybrid 
Microcircuits-Also See 
Machines, Resistance 
Adjusting-See Vol 1 

Resistance Comparators­
See Bridges, Resistance­
Vol 1 

Resistance Thermometers­
See Networks, Resistance 

Resistor Networks-See 
Networks, Resistance 

Resistors, Adjustable-Also 
See Potentiometers-
See Vol 3 

Resistors, Ballast Tube-See 
Tubes, Ballast 

Resistors, Barretter-
See Vol 3 

Resistors, Beryllia Core-See 
Resistors, Integral Heat 
Dissapator-Vol 3 

Resistors, Carbon Film-
See Vol 3 

Resistors, Cerami~ee Vol 3 

Resistors, Chip (For 
Microcircuits)-See Vol 3 

Resistors, Composition, 
Carbon-See Vol 3 

Resistors, Decade-See Vol 3 

Resistors, Disc-Also See 
Resistors By ""ate rial Type 
-See Vol 3 

Resistors, Film, Metal-
See Vol 3 

Resistors, Film, 
Nonmetallized-See Vol 3 

Resistors, Flexible-See Vol 3 

Resistors, Flux-Sensitive­
See Vol 3 

Resistors, Fuse 
Cal·R, Inc., Cal. Resistor Dlv., Santa 

Monica, Cal. 
Dale Elctrns., Inc., Columbus, Neb. . 

p 2846 
Gamble, Charles T. Inds., Riverside, 

N.J. 
IRC Boone Div. of TRW Inc., Boone, 

N.C. 
Lectrohm, Inc., Chicago, III. 
Milwaukee Resistor, Milwaukee, Wlsc. 

p 2862 
RCL Elctrns., Inc., Irvington, N.J. 
Sage Elctms., Rochester, N.Y. 
Bradohm, Inc., Salamanca, N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Kelvin, Van Nuys, Cal. 
Megadyne Inds., Inc., Rochester, N.Y. 
Ohio Carbon Co., Cleveland, Ohio 
United Mineral & Chern. Corp., New York, 

N.Y. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Resistors, Glass-See Vol 3 

Resistors, Heat Sink Encased 
-See Resistors, Integral 
Heat Dissipator-Vol 3 

Resistors, High Frequency-
See Vol 3 

Resistors, High Megohm­
See Vol 3 

Resistors, High Temperature 
-See Vol 3 

Resistors, High Voltage­
See Vol 3 

Resistors, Hot Molded­
See Vol 3 

Resistors, Integral Heat 
Dissipator-See Vol 3 

Resistors, Low Temperature 
Coefficient-See Vol 3 

Resistors, Metal Glazed­
See Vol 3 

Resistors, Microwave-
See Vol 3 

Resistors, Negative 
Temperature Coefficient 

Ampere" Elctrn. Corp., Hauppauge, N.Y. 
p 2818 

Cal-R, Inc., Cal. Resistor Dlv., Santa 
Monica, Cal, .................................. p 1963 

Cal·R, Inc., Capacitor Dlv., Santa 
Monica, Cal ................................... p 1963 

Cal·R, Inc., Thermonellcs Dlv., Santa 
Monica, Cal ................................... p 1963 

Carborundum Co., Niagara Falls, N.Y. 
p 1964,2834 

Conllnental-Wlrt Elctrns. Corp., 
Warminster, ·Pe. 

Dale Elctrns., Inc., Columbus, Neb. 
. p 2847 

Fenwal Elctrns., Inc., Framingham, 
Mass. .. ............................................ p 1971 

Gamble, Charles T. Inds., Riverside, 
N.J. 

General Resistance, Mt. Vernon, N.Y. 
IRC Boone Dlv. of TRW Inc., Boone, 

N.C .......... , ................................ p 2890,2892 
Keystone Carbon Co., Sl. Marys, Pa. 

p 1974,1975 
Mepco, Inc., Morristown, N.J ....... p 2864 
Multltech Mlcroelctrns., Monterey Pk., 

Cal. 
National Lead Co., Hightstown, N.J. 

p1980 
New England Instr., Natick, Mass. 
RCL Elctrns., Inc., Irvington, N.J. 

p 2870,2871 
Resistance Prods., Harrisburg, Pa. 
Shallcross, Selma, N.C. 
Sprague Elec. Co., No. Adams, Mass. 
Tel Labs., Manchester, N.H. 
Vishay Resistor Prod. Dlv~ Malvern, Pa. 

p 2932 
AMBAC Inds., Garden City, N.Y. 
Beman Mfg., Inc., New Cumberland, Pa. 
Carbone Corp., Boonton, N.J. 
Consolidated Resistance Amer., Yonkers, 

N.Y. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Constanta Co. of Can., Montreal, Can. 
Edison EIClrns. Div., Manchester, N.H. 
Elctrn. Precision Comps., Mt. Vernon, N.Y. 
Film Microelectronics, Inc., Burlington, 

Mass . 
Kelvin, Van Nuys, Cal. 
Kidco, Inc., Medford, N.J. 
Marstan Resistor, Orange, N.J. 
Pyrofilm Corp., Whippany, N.J. 
Rodan Inds., Anaheim, Cal. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Tanger EIClrns., Hawthorne, Cal. 
United Mineral & Chern. Corp., New York, 

N.Y. 
Vae-Ohm Elctrns. Co., Haddonfield, N.J. 
Victory Engrg. Corp., Springfield, N.J. 

Resistors, Non-Inductive-
See Vol 3 

Resistors, Oil Filled­
See Vol 3 

Resistors, Plug-In-See Vol 3 

Resistors, Positive 
Temperature Coefficient­
See Vol 3 

Resistors, Power-See Vol 3 

Resistors, Pressure Sensitive 
-See Vol 3 

Resistors, Rectillnear­
See Vol 3 

Resistors, Rhoestat-See 
Rheostats-Vol 3 

Resistors, Standards-See 
Standards, Resistance-Vol 1 

ReSistors, Strip-See Vol 3 

Resistors, Suppressor-
See Vol 3 

Resistors, Surge-See Vol 3 

ReSistors, Tapped-See Vol 3 

Resistors, Temperature 
Sensitive-See Thermistors 

Resistors, Tin Oxide-
See Vol 3 

Resistors, Variable-See 
Potentiometers-Vol 3 

ReSistors, Voltage-Sensitive­
See Vol 3 

Resistors, Wirewound­
See Vol 3 

Resistors, Wire Woven­
See Vol 3 

Resists-See Coatings, Films, 
Transfers, Etchant Resisting 
-Vol 3 

Resolver Testers-See 
Testers, Synchro I Resolver 
-Vol 1 

Resolvers, Synchro 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

Scales, Dial 
Retainers, Tube 
Birtcher Corp., Monterey Park, Cal. 
Eby Sis. Co.; Jamaica, N.Y. 
Inl'l. Elctm. Resch., Burbank, Cal. 
Kestler Elctrns., Temple City, Cal 
Litton Inds., Van Nuys, Calif. 
Royal Inds, EI Segundo, Calif 
Staver Co., Inc .. Bay Shore, N.Y. 

Reticles-See Scales & 
Reticles 

Retractile Cords-See Cords, 
Retractile-Vol 3 

Rheostats-See Vol 3 

Rings, Brazing-See Vol 3 

Rings, Carbon Packing-See 
Seals, Carbon-Vol 3 

Rings, Oil Sealing-See Seals, 
Oil-Vo13 . 

Rings, Retainlng-See Vol 3 

Rings, Slip-Brush Assemblies 
-See Slip Ring Assemblies 

Rivets-See Vol 3 

Rods & Clamps, Ground­
See Vol 1 

Rooms, Clean, Dust-Free­
See Vol 1 

Rooms, Environmental­
See Vol 1 

Rooms, Screen-See Screen 
Rooms-Vol 1 

P ~582 'Rooms, Shielded-See Screen 
Transmagnetics Inc., Farmingdale, N.Y. Rooms-Vol 1 
Vernltron, Torrance, Cal. 
American Elctrns., Inc., Fullerton, Cal. 
Bendix, S. Montrose, Pa. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., MinneapOliS, Minn: 
Digiac Corp., Plainview, N.Y. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Farrand Controls, Inc., Valhalla, N.Y. 
Harowe Servo Controls, W. Chester, Pa. 
Hughes Aircraft Co, Culver City, Cal. 
IMC Magnetics Corp., Maywood, Cal. 
Nucleonic Prods., Canoga Pk, Cal. 
Singer-General Precision, Inc., Uttle Falls, 

N.J. 
Weston· Transicoil, Worcester, Pa; 

Resonators, Microwave 
E & M Labs., Westlake Village, Cal. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Microwave Cavity Labs., La Grange, III. 
Aircom, Inc., Union, N.H. 
Collins Radio Co., Dallas, Tex. 
General Microwave ·Corp., Farmingdale, 

N.Y. 
Industrial Microwave, Scotch Plains, N.J. 
Maury Microwave Corp .. Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, Livingston, N.J. 
Micromega, Los Angeles, Cal. 
Premier Microwave, Port Chester, N.Y. 
Zeta Labs., Inc., Mountain View, Calif. 

Restorers, Pulse Form-
See Vol 1 

Retainers, Battery-See Vol 3 

Retainers, Relay 
American Zettler, Costa Mesa, Calif. 

p 1653 

Retainers, Transistor & Diode 
Birnbach Co., Inc., Freeport, N.Y. 
Birtcher Corp., Monterey Park, Cal. 
Eby Sis. Co., Jamaica, N.Y. 
Gudebrod Bros. Silk Co., Inc., New York, 

N.Y. 
Int'l. EIClrn. Resch., Burbank, Cal. 
Jettron Prods., Hanover, N.J. 
Keystone Elctrns. Corp., New York, N.Y. 
Wakefield Engrg., Inc., Wakefield, Mass. 

Rotary Joints, Microwave­
See JOints, Rotary. 
Microwave-Vol 1 

Rotators-See Antenna 
Rotators-Vol 1 

Rotors, Motor & Generator­
See Motor & Generator 
Armatures, Rotors, Stators 

Rubber, Conductive­
See Vol 3 

Rubber Guards (For 
Equipment)-See Bumpers­
Vol 3 

Rubber, Silicone-See Vol 3 

Sapphire Parts-See Vol 3 

Saws For Semiconductor 
Crystals-See Vol 1 

Scale Expanders, Meter-See 
Multipliers, Meter-Vol 1 

Scalers, Binary, Decade-
See Vol 1 

Scales & Reticles, Optical 
Alloys Unlimited, Inc., Encino, Calif. 
Buckbee-Mears Co., st. Paul, Minn. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
Gaertner Scientific Corp., Chicago, III. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Keuffel & Esser Co., Morristown, N.J. 
Metrological Data Corp., Garfield, N.J. 
Micro-Line, Jamestown, N.Y. 
Optical Inds., Santa Ana,. Cal. 
Techni'Tool, Inc., Philadelphia, Pa. 
Teledyne Gurley, Troy, N.Y. 
Texas Instruments, Inc., Dallas, Tex.· 

Scales, Dial 
Datak Corp., PassaiC, N.J. 
Millen, James Mfg., Malden, MasB.p 

1489 
Smith, Herman H., Inc., Bklyn., N.Y. 
Vemallne Prods. Co., WyckoH, N.J. 
Ackerman Engravers, Inc., Long Island 

City, N.Y. 
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Scales, Dial (cont'd) 
Apahouser Corp. of N.E., Boston, Mass. 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Chatillon John & Sons, Kew Gardens, N.Y. 
Detecto Scales., Inc., Brooklyn, N.Y. 
Dillon, W.C. & Co., Van Nuys 340, Calif. 
EIJay Corp., Columbia, Md. 
Exact Weight Scale Co.: Columbus, Ohio 
Fairbanks Morse Weighing Sys., SI. . 
. Johnsbury, VI. 

Franklin Fibre·Lamitex, Wilmington, Del. 
Gentape Corp., Bloomfield, N.J. 
GM Nameplate, Inc., Seattle, Wash. 
Howe Richardson Scal<l Co., Clifton, N.J. 
Jan Hardware Mfg. Co:, Inc" Long.lsland . 

Sealing Kits, Cable End-See 
Kits, Cable-End Sealing­
Vol 3 

Sealing Service, Hermetic­
See Services, Hermetic 
Sealing-Vol 3 . 

Seals & Feedthrust, 
Environmental-See 
Feedthrust &. Seals, 
Environmental-See. Vol 3 

City, N.Y. Seals, Carbon-:-see Vol.3 
Master Engraving, East Paterson, N.J. 
Mechanical Engraving Co., Inc., Bronx, 

N.Y. 
Seals,' Ceramic To Metal­

See Vol 3 
Metalphoto Corp., Cle.veland, Ohio 
Metrological Data Corp., Garfield, N.J. .,. Seals, Glass To Metal-
Miller Dial, EI Monte, Calif. ' See Vol 3 . 
PhotoChemical Prods. Cal., Santa 

Monica, Cal. . 
Sillcocks·Miller Co., Maplewood, N.J. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y: 
Tech·Etch, Inc., Hingham, Mass. 
Teledyne Gurley, Troy, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Toledo Scale, Toledo, Ohio 
Torsion Balance Co., Clifton, N:J. 
Waldom Elctrns., Inc., Chicago, 111 .. 

Scales, Production Weight­
See Vol 1 

Scanners, Crossbar­
See Vol 1 

Scanners, Flying Spot-
See Vall I 

Scanners, Infrared-See Vol 1 

Scanners, Instrument, 
Input(Output-See Vol 1 

Scanners, Magnetic Tape­
See Readers, Magnetic Tape 
-Vall 

Scanners, 
Radiochromatogram­
See Vall 

Scanners, Solid State­
See Vol 1 

Scintillation Crystals'--See 
Crystals, Scintillation-Vol 1 

SCissor$'--See Vol 3 

Scope. Dollies-See Carts, 
Instrument & Equipment­
Vol 3 

Scopes-See Oscilloscopes­
Vol 1 

SCR'$'--See Thyristors 

SCR Firing Control$'--See 
Controls, SCR 

Scram~lers, Speech-:­
See Vol 1 

Screen Room Filters-See 
Filters, Screen Room 

Screen Rooms-See Vol 1 

Screwdrlvers-$ee Vol 3 

Screws, Lead, Feed & 
Translatory-See Drives & 
Drive Mechanisms . 

Screws-See Fasteners-Vol 3 

Scribersi Wafer-Also See 
Machines &' Accessories, . 
Semiconductor 
Manufacturing-See Vol 1 

~ealera-:.-See Coatings-Vol 3 

Seals, Hermetic-Also See 
Services, Hermetic Sealing 
-See Vol 3 

Seals, Metal To Metal~ 
See Vol 3 

Seals, Microwave-See' 
Gaskets, Shielding, R-F; 
Seals, Waveguide-Vol 3 

Seals, Oil-See Vol 3 

Seals, Plastic-See Vol 3 

Seals, Rubber-See Vol 3 

Seals, Rubber To Metal-
. See Vol 3 

Seals, Silicone Rubber­
See Vol 3 

Seals, Waveguide-See Vol 1 

Search Unit, Magnetic Tape- . 
See Tape Search Equipment 
-Vol 1 . 

Selective Calling Devices-;­
See Comm. Systems, 
Selective Paging-Vol t 

Self-Lubricating Materials­
See Materials, 
Seif-Lubricating-Vol 3 

Selsyn$'--See Motors, 
Synchronous 

Semiconductor Cases-See 
Cans, Semiconductor-Vol 3 

Semiconductor Joint 
Compound 

Isochem Resins Co., Lincoln, R.I: 
Leico Inds., Inc., New York, N.Y .. 
Wakefield Engrg., Inc., Wakefield, Mas·s. 

Semiconductor Material-See 
Crystals, Semiconductor-
Vol 1 ... 

Semiconductor Readouts-· 
See Readouts, 
Semiconductor 

Semiconductor Wafer 
Fabrication, Artwork 
(PreCision) 

Hughes Aircraft Co., Mos·Div., Newport 
Beach, Cal, 

Integrated Circuit Engrg., Phoenix, Ariz. 

Semiconductor Wafer 
Fabrication, Assembling 
(Packaging) . 

Hughes Aircraft Co" MosDlv" Newport 
Beach, Cal, 

Amperex Elctrn., Slatersville, R.1. 
Mostek Corp., Carrollton" Tex. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Wentworth Labs, Inc., Broadfield, Conn. 
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Semiconductor Wafer 
Fabrication, Designing 
(Topological) 

Hughes Aircraft Co., Mas Div •• Newport 
. Beach, Cal: . 

Dionics, Inc., Westbury, N.Y. 
Integrated Circuit Engrg., Phoenix, Ariz. 
Macrodata, Chatsworth, Cal. 
Mostek Corp., Carrollton" Tex. 

Semiconductor Wafer 
Fabrication, Processing . 

Hughes Aircraft Co., Mas Dlv:; Newport 
Beach, Cal. 

Advanced Memory Systems, inc., 
Sunnyvale; ·.Cal 

Dionics, Inc., Westbury, N.Y. 
HLS, inc., Santa Clara, Cal. 
Integrated Circuit Engrg., Phoenix, Ariz. 
Mostek Corp., Carrollton" Tex. 
NuTek Industries, Mountain View, Cal. 
Research Dllvices, Elizabeth, N.J. 
Union Carbide, San Diego, Cal. 
Unitron Inds. Corp .• Taipei, Taiwan, 
, Republic of China 

Semiconductor Wafer 
Fabrication, Testing 

Hughes Aircraft Co., Mas Div., Newport 
Beach, Cal. 

Datalogic Sys., Inc., Merrimac, Mass. 
Dionics, Inc.,Westbury, N.Y. 
Hacker Instrs., Inc., W. Caldwell, N.J. 
'Mechanization Assocs., MI. View, Calif. 
Research Devices, Elizabeth, N.J. 
Research Instr .. Co., Westbury, N.Y. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Wentworth Labs, Inc., Broadfield, Conn. 
Zeiss, Carl, Inc ... New York, N.Y. 

Services, Mask Making­
See Vol 3 

Services, Metalllzinsr­
See Vol 3 

Services, Molding-:.see Vol' 3 

Services, Plastics Fabrication 
-'-See Vol 3 

Services, Plating-See Vol 1 

Services, Qualification::....see 
Services, Environmental 
Testing-Vol 3 

Services, Rental,Electronic 
Instrumentatlon-See Vol 3 

Services, RFI Measuring-See 
Services, Electrical 
Measurement-Vol 3 

Services, Silk Screeninsr-
See Vol 3 . 

Services,Tower Erection & 
Maintenance-See Vol 1 

Services, Training Aids­
See Vol 3 

Services, Vibration Surveys­
See Vol 3 

Services, Waveform Analysis 
-See Vol 3 

Services, Wire Cutting & 
Stripping-See Vol 3 

Services, Wire Wrapping­
See Vol 3 

'Semiconductors-See Diodes; Servo Analyzers-See' 
Rectifiers; Transistors Analyzers, Servo 

Sensors, Ice, Sleet & Snow­
See Detectors, Ice, Sleet & 
Snow 

Sensors, Temperature-See 
Bolometers, Thermistors, 
Transducers 

iServices, Assembly & 
; Fabrication-See vola 

IServices, Calibration & 
! Instrument Repair-
I SeeVol3 

iServices, Coating (All-Types) 
, -SeeVol3 

Services,Design (Circuits, 
Components, Equipment, 
Systems, etc.)-See Vol 3 

Services,' Electrical 
Measur.ement-See Vol 3 

Services, Encapsulation­
See Vol 3 

Services, Engraving & 
Proflling-See Vol 3 

Services, Environmental 
Testing-See Vol 3 

Servic~s, Film Badge­
See Vol 3 

Services, Glass Blowing & 
Fabrication-See Vol 3 

Services, Hermetic Sealirig­
See Vol 3 

Services, High Vacuum­
See Vol 3 

Services, Hydraulic Assembly 
-See Vol 3 

Servo Control$'--See Controls, 
Servo System 

Servo Damper$'--See 
Dampers, Servo 

Servo Indicator$'--See 
indicators, Servo 

Servo Motor~ee Motors, 
Servo 

Servo Multipliers-See 
Multipliers, Servo 

Servo Repeaters-See 
Repeatf;lrs, Servo 

Servo Systems 
Astro-Space Labs., Huntsville, Ala 
Astrosystems, Lake·Success, N.Y. 
·Automatlon Dev., CulverCity,.Cal. 
. p 13tO 

Bafeo, Inc., Warminster, Pa. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 

P t313 
Control Technology·Co., LI.C., N.Y. 
Dranetz Engrg. Labs., Plainfield, N.J. 
Dynamic Instr. Corp., Plainview, N.Y; 
General Elec. Co., Schenectady; N.Y. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i. Control Co., Farmingdale, N.Y. 

p t872, 1873 
International Rectmer, EI Segundo, Cal. 
Norden Dlv., Norwalk, Conn. 
North Atlantic Inds., Plainview, N.Y; 

Parabam, Inc., Compton, Cal. 
p 530 

Planet Instr., Ft. Wayne, Ind. • ...... p 1626 
Precision Mechanisms, Westbury, N.Y. 
Trensmagnetics.lnc., Farmlngdale,.N.Y. 
Vernltron, Torrance, Cal. '. 
Vernltron Corp., Deer Pk., N.Y. 
Aeroflex Labs., Plainview,NY. . 
American Elctms., Inc., Fullerton, Cal. . 
Analog GerTeral Corp., OceanSide, N.Y. 
Andrew Corp., Orland Pk., III. 
Applied Control Co., Fairfield, N.J. 
Austin Elctrns., Roselle, N.J. 
Automatic Timing '& Cqntrols, Inc., King of 

Prussia, Pa. 
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Beckman Instrs., Helipot Div., Fullerton, 
Cal. 

Bendix, S. Montrose, Pa. 
Belzelt GMBH, Trogerstr. 32, W. Germany 
Carbonara, Victor E. Inc., Port 

Washington, N.Y. 
Clifton Div., Clifton Hgts., Pa. 
Collins Radio Co., Dallas, Tex. 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Control Data Corp., Minneapolis, Minn. 
Control Sys. Resch . ." Inc., Pittsburgh, Pa. 
Digiac Corp., Plainview, N.Y. 
Edison, T.A., Instr. Div., Ft. Lauderdale, 

Fla. 
Farrand Controls, Inc., Valhalla, N.Y. 
Gap Instr. Corp., Hauppauge, N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. 
Glar-Ban Corp., Buffalo, N.Y. 
Goerz Optical Co., Inc., Pittsburgh, Pa. 
Goldak Co., Inc., Glendale, Calif. . 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
Henschel Corp., Amesbury, Mass. 
H H Controls Co., Arlington, Mass. 
Hughes Aircraft Co, Culver City, Cal. 
Hydro-Aire Div., Burbank, Calif. 
IMC Magnetics Corp., Maywood, Cal. 
Instru-Lec Corp., Mt. Vernon, N.Y. 
Jordan Controls, Milwaukee, Wisc. 
Keltron Corp., Waltham, Mass. 
Kollsman Instr. Corp., Syosset, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Link Div., Binghamton, N.Y. 
J,. TV Electrosystems, Dallas, Tex. 
Luft Instrs., Inc., Lincoln, Mass. 
McFadden Elctrns. Co., South Gate, Calif. 
Moog, Inc., East Aurora, N.Y. 
MPC Prods. Corp., Chicago, III. 
Nat'l. Water Lift Co., Kalamazoo, Mich. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Orbit Instr. Corp., Syosset, N.Y. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
Radiation Sys., Inc., McLean, Va. 
Randtronics, Inc., Palo Alto, Cal. 
Reflectone, Inc., Stamford, Conn. 
Sanders Assocs., Inc., Manchester, N.H. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
SECS, Inc., Long Island City, N.Y. 
Servo Dev. Corp., Hicksville, N.Y. 
Singer Co., Somerville, N.J. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Spectral Dynamics Corp. San Diego, San 

Diego, Cal. 
Sperry Marine Sys., Charlottesville, Va. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Stop Components, Inc., Freeport, N.Y. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Theta Instr. Corp., Fairfield, N.J. 
Transducer Systems, Inc., Willow ~rove, 

Pa. 
Unhollz~Dickie Corp., Hamden, Conn. 
United Aircraft Corp., Norwalk, Conn. 
USM Corp., Wakefield, Mass. 
Warner Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Westamp, Inc., Santa Monica, Cal. 
Weston Hydraulics, Div., Van Nuys, Calif. 
Weston-Transicoil, Worcester, Pa. 

Servo Testers-See Testers, 
Servo-Vol 1 

Shaft Couplings-See 
Couplings, Shaft 

Shaft Encoders, Shaft 
Position-Vol 1 

Shafts & Adapters, 
Flexible-Also See 
Couplings, Shaft 

Johnson E. F. Co., Waseca, Minn. 
Millen, James Mfg., Malden, Mass. 

p 1999 
Vemallne Prods. Co., Wyckoff, N.J. 
Abbott Prods., Inc., College Paint, N.Y. 
Amatom Elctrn. Hardware, New Rochelle, 

N.Y. 
Avionics, Inc., South Bend, Ind. 
Bendix, Utica, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 

Britec Ltd., London, W.C.2, England 
Farrand Controls, Inc., Valhalla, N.Y. 
Helitronics Corp., Newark, N.J. 
Instru-Lec Corp., Mt. Vernon, N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Jones Motrola Corp., Stamford, Conn. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Keystone Elctrns. Corp., New York, N.Y. 
Lear Siegler, Inc., Santa Monica, Calif. 
Perfect Gear & Instr. Corp., Northridge, 

Calif. 
SECS, Inc., Long Island City, N.Y. 
Shigoto Inds., Ltd., New York, N.Y. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., NY. 
Stop Components, Inc., Freeport, N.Y. 
Stow Mfg. Co., Binghamton, N.Y. 
Techni-Tool, Inc., Philadelphia, Pa. 
Zephyr Mfg. Co., Inglewood, Calif. 

Shafts, Rigid-Also See 
Couplings, Shaft 

Johnson E. F. Co., Waseca, Minn. 
PreciSion Mechanisms, Westbury, N.Y. 
Abbott Prods., Inc., College Point, N.Y. 
Advance Gear & Mach., Los Angeles, Cal. 
Bimbach Co., Inc., Freeport, N.Y. 
Dynamic Gear, Ft. Lauderdale, Fla. 
Helitronics Corp., Newark, N.J. 
Jan Hardware Mfg. Co., Inc., Long Island 

CitY,N.Y. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Keystone Elctrns. Corp., New York, N.Y. 
Mechanical Technology, Inc., Latham, N.Y. 
PIC Design Corp., Ridgefield .. Conn. 
SECS, Inc., Long Island City, N.Y. 
Sterling Instr., New Hyde Pk., NY 
Stock Drive Prods., New Hyde Pk., N.Y. 
Torrington Co., Torrington, Conn. 

Shafts, Threaded-See Vol 3' 

Shake Tables-See Vibration 
Test Systems-Vol 1 

Shells, Encapsulation-See 
Cups, Encapsulation-Vol 3 

Shelters, Outdoor Equipment 
-8ee Laboratories, f)/Iobile & 
Field-Vol 1 

Shields, Cathode-Ray Tube 
Arnold Engrg. Co., Marengo, III. 
CELCO, Mahwah, N.J ....................... P 339 
Inte .... Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y ........... p 2759 
Millen, James Mfg., Malden, Mass. 

p 2762,2763 
Perfection Mica Co., Bensenville, III. 

p 2002 
Ainslie Corp., S. Braintree, Mass. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Eagle MagnetiC Co., Indianapolis, Ind. 
Fansteel Inc., N Chicago, III. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Liberty Mirror Div., Brackenridge, Pa. 
Litton Inds., San Carlos, Calif. 
Russelllnds., Inc.,.Lynbrook, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 

Shields, Coil-See Vol3 

Shields, Corona-See Vol 3 

Shields, Electrostatic-See 
Shields, Tube 

Shields, Heat-8ee Tube Heat 
Dissipators 

Shields, Indicator Llght­
See Vol 3 

Shields, Magnetic-See Vol 3 

Shields, Nuclear Radiation­
See Vol 1 

Shields, R-F-Also See 
Gaskets, Shielding, R-F­
See Vol 3 

Shields, Switch 
Cole Instr., Costa Mesa, Cal. 
Eagle Magnetic Co., Indianapolis, Ind. 
lectroMagnetics, los Angeles, Cal. 
Staver Co., Inc., Bay Shore, N.Y. 
TeChnical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 

Shields, Transformer-
See Vol 3 

Shields, Tube 
Amphenol Ind'i. Dlv., Chicago, III. P 2542 
Amphenol Sales Dlv., Broadview, III. 

p 2542 
Arnold Engrg. Co., Marengo, III. 
EBY, Hugh H. Co., Phila., Pa. 
General Elec., Richmond Hgts., Ohio 
Millen, James Mfg., Malden, Mass. 

p 1999,2762 
Perfection Mica Co., Bensenville, III. 

p 2002,2003 
Ainslie Corp., S. Braintree, Mass. 
Amuneal Mfg. Corp., Philadelphia, Pa. 
Braun, H., Tool & Instr. Co., Hawthorne, 

N.J. 
Cinch Mfg. Co., Elk Grove Village, III. 
Collins Radio Co., Dallas, Tex. 
Eagle MagnetiC Co., Indianapolis, Ind. 
Eby Sis. Co., Jamaica, N.Y. 
GTE Sylvania Inc., Warren, Pa. 
Int'l. Elctrn. Resch., Burbank, Cal. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Kinetron Corp., Asbury Park, N.J. 
Mirra Aluminum Co., Manitowoc, Wisc. 
Russelllnds., Inc., Lynbrook, N.Y. 
Staver Co., Inc., Bay Shore, N.Y. 
Technical Wire Prods., Inc., Cranford, NJ 
Technical Wire Prods., Inc., Santa 

Barbara, Cal. 
Waldom Elctms., Inc., Chicago, III. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Zlppertubing Co., Los Angeles, Calif. 

Shields, Wire-.:.See Braid, 
Cable & Wire Shielding­
Vol 3 

Shifters, Phase, Microwave 
Alford Mfg. Co., Winchester, Mass. 
American Elctm. Labs., Inc., Lansdale, 

Pa. 
Arra Inc., Bayshore, N. y, 
Bendix, Franklin, Ind ..................... p 1555 
Dalco Inds., Inc., Compton, Cal. 
E & M Labs., Westlake Village, Cal. 
Frequency Engrg. Labs., Farmingdale, 

N.J. 
Hewlett-Packard, Palo Alto, Cal. 
Universal Ad-Yu Elctms., Inc., Passaic, 

N.J ............... _ .................................. P 2752 
Waveline, Inc., W. Caldwell, N.J. 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Aircom, Inc., Union, N.H. 
AMBAC Inds., Garden City, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Collins Radio Co., Dallas, Tex. 
Core-Tronies, Inc., Orange, N.J. 
Dell OptiCS Co., Inc., N. Bergen, N.J. 
Elctrn. Specialty, Thomaston, Conn. 
ESCA, Jupiter, Fla. 
GRFF, Port Salerno, Fla. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronics Corp., littleton, Mass. 
Kevlin Mfg. Co., Woburn, Mass. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Mic'rowave Div, Nashua, N.H. 
Omega Labs., Inc., Rowley, Mass. 
Premier Microwave, Port Chester, N.Y. 
Prodelin, Inc., Hightstown, N.J. 
Radiation Sys., Inc., Mclean, Va. 
Rantec Div., Calabasas,-Calif. 
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Shutters, Microwaye 
Raytheon Co., Waltham, Mass. 
RCA Govt. & Comm. Sys., Moorestown, 

N.J. 
Reeve Elctrns., Inc., Chicago, III. 
RF Systems, Inc., Cohasset, Mass. 
Sage Labs. Inc., Natick, Mass. 
Sedco Sys., Inc., Farmingdale, NY. 
TRG Prods., E. Boston, Mass. 
Vectronics Microwave Corp., Middlesex, 

N.J. 
Victor Microwave, Inc., Wakefield, Mass. 
Wheeler lab. of Hazeltine Corp., 

Greenlawn, N.Y .. 
Wiltron Co., Palo Alto, Calif. 

Shifters, Phase, R-F­
See Vol 1 

Shifters, Phase 60/400 CPS­
See Vol 1 

Shipping Containers-See 
Containers, Metal & 
Fiberglass, Shipping 
(Reusable)-Vol 3 

Shock Mounts-See Mounts, 
Shock-Nol 3 

Shock Tester~ee Testers, 
Shock-Vol 1 

Shorting Bars-See Bars, 
Shorting-Vol 3 

Shredders, Paper-See Paper 
Shredders-Vol 3 

Shrinkable Plastics & 
Elastomers-See Caps, 
Forms & Tapes, Heat 
Shrinkable-Also See Tubing, 
Heat Shrinkable-Vol 3 

Shunts, Meter-8ee Vol 1 

Shutters, Microwave 
Microwave Cavity Labs., La Grange, III. 
Waveline, Inc., W. Caldwell, N.J. 
CES Elctrns., Brooklyn, N.Y. 
Guide Inds., Inc., Sun Valley, Cam. 
Herley Inds., Inc., Syosset, NY. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development labs., Inc., 

Needham Hgts., Mass. 
Microwave Labs. America, Brooklyn, N.Y. 
Omega Labs.,lnc., Rowley, Mass. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Struthers Elctrns. Corp., Mamaroneck, 

NY. 
Varian Assocs., Palo Alto, Cal. 

Signal Averagers,-See 
Averagers, Signal-Vol 1 

Signal Conditoners & 
Equipment-8ee Vol 1 

Signal Tracers-See Testers, 
Signal Tracing-Vol 1 

Silica, Fused-8ee Vol 3 

Silicon Semiconductors-See 
',~iodes; Transistors 

Silicone Insulators & 
Insulation-8ee Insulating 
Compounds, Silicone-Vol 3 

Silicone Rubber-8ee Rubber, 
Silicone-Vol 3 

Silk Screen Processing 
Services-See Services, Silk 
Screening-Vol 3 

Simulators, Llne-,-See Vol 1 

Simulators, Motion-8ee Vol 1 

Simulators, Radar-8ee Vol 1 

Simulators, Solar-8ee Solar 
Simulators-Vol 1 

Simulators & Trainers­
See Vol 1 
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Slip-Rings & Assemblies 

Sinks, Heat-See Transister & 
Diode Heat Dissipators; Tube 
Heat Dissipators-Also See 
Heat Sinks, Soldering 

Sleeves-See Tubing-,Vol 3 

Slide Rules (Circuitry 
Computing)-See Vol 3 

Slides, Cabinet & Chassis-:­
See Vol ~. 

Sliding Loads, Microwave­
See Vol 1 

Slip & Shaker Tables-See 
Vibration Test Systems­
Vcil1 

Slip-Rings & Assemblies 
Alrflyte Elctrns. Co., Bayonne, N.J. 

p 1580 
Engelhard Minerals & Chem., Murray 

HIII,'N.J. -" 
Fabrlcast, Inc., SO. EI Monte, Cal. 

p 1592,1593 
Graphite Metallizing Corp., Yonkers, 

N.Y ............................................ ~...... P 1596 
Aero-Motive Mfg. Co., Kalamazoo, Mich. 
Avionics, Inc., South Bend; Ind. 
Collect ron Corp., New York, N. Y. 
Dittmore-Freimuth Corp .• Milwaukee. Wisc. 
General Devices. Inc .• Princeton •. N.J. 
Hansen Mfg. Co.;' Princeion. Ind. 
Haydu Prods., Inc .• Opa Locka: Fla. 
Ind·1. Elec. Reels. Omaha. Neb. 
Instrument Erigineering Co .• Austin. Tax 
Meridian Laboratory, Inc .• Madison. Wisc. 
Michigan Sci. Corp .. Milford. Mich. 
Midwest Molding & Mfg. Co .• Gurnee. III. 
Nippert Co .• Delaware. Ohio 
Northern Precision Labs .• Inc .. Fairfield. 

N.J. 
Poly-Scientific. Blacksburg. Va. 
Rostone Corp .. Lafayette. Ind. 
Superior Carbon Prods .• Inc .• Cleveland. 

Ohio 
Teledyne Kinetics, Solana Beach. Cal. 
Toledo Commutator Co .• Owosso. Mich. 
Welco Inds. Inc .• CinCinnati. Ohio 
Wendon Co:. Inc .• Stamford. Conn. 

Slotted Lines, Microwave~ 
See Vol 1 

Smith Ch.art Impedance 
Plotters, Automatic":" 
See Vol 1 

Smoke Indicators-See Fire 
Detection & Fighting 
Equip~ent 

Snips-See Wire Cutters-
Vol 1 , 

Socket Adapters-See Vol 3 

Sockets, Sreadboard 
Augat Inc., Allleboro, Mass ......... p 1536 
Barnes Corp., Lansdowne, Pa .•... P 2591 
Berg Elctrns., Inc., New Cumberland, 

Pa. . 
Douglas Electronics, Inc., San Leandro, 

Cal .. 
EBY, Hugh H •. Co., Phlla., Pa ••••••. p 2620 
Elctrn. Molding Corp., Woonsocket, R.I. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p 2662 
Sealectro Corp., Mamaroneck, .N. Y •. 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Azimuth Elctrns .• San Clemente .. Cal. . 
Cinch Mfg. Co .• Elk Grove Village. III. 
Connectron Corp .• Van Nuys. Cal 
Dynatech Corp .• S'anta Ana. Cal. 
Eby Sis. Co., Jamaica. N.Y. 
Electraid. Inc .• Cambridge. Mass. 
Epoxy Plastic Molders. Irvington, N J 
IFE Div. E Providence. R.I. 
Jettron Prods .• Hanover. N.J. 
~obinson-Nug!!nt,. New Albany. Ind. 
Textool Prods .. Inc .• Irving. Tex. 
United Mineral & Chem. Corp .• New York. 

N.Y. . 
Waldom Elctrns .• Inc .• Chicago. :111. 

Sockets, Capacitor-See Vol 3 

Sockets, Crystal-SeeVoi 1 

Sockets, Diode' 
Barnes Corp., Lansdowne, Pa ..... p 2591 
Berg Elctrns.; Inc., New Cumberland, 

Pa. 
Connector Corp., Chi.cago, III .•••. P 2613 
EBY, Hugh H. Co., Phila., Pa .•..••• p 2620 
Elctrn. Molding Corp., Woonsocket, R.I. 

p 2626 
Sealectro Corp., Mamaroneck, N.Y. 

P 2709 
Smith, Herman H., Inc., Bklyn., N.Y. . 
Auto-Swage Products. Inc .• Shelton. Conn'. 
Azimuth Efctrns .• San Clemente. Cal. 
Cinch Mfg. Co .• Elk Grove Village. III. 
Connection Corp .• Van Nuys. Cal, 
Eby Sis. Co .• Jamaica. N.Y. 
Epoxy Plastic Molders. Irvington. N J 
Industrial Elctrn. Hardware. New York. 

N.Y. 
Jettron Prods .• Hanover. N.J. 
Loranger I!-1fg. Corp .• Warren. Pa. 
Methode Elctrns .• Inc .• Chicago. III. 
Microwave Development Labs .• Inc .• 

Needham Hgts .• Mass. 
Molex Prods. Co .• Downers Grove. III. 
'Robinson:Nugent. New Albany. Ind. 
Tekna Prods. ·Co .• Rochester. N.Y. 
Textool Prods .• Inc .• Irving. Tex. 
United Mineral & Chem. Corp .. New York. 

N.Y. 
U.S. Terminals, Inc .• Cincinnati. Ohio 
Waldom Elcirns .• Inc .• Chicago. III. 

Sockets, Integrated Circuit 
Amp Inc., Harrisburg, Pa. 
Augat Inc., Attleboro, Mass ......... p 1536 
Barnes Corp., Lansdowne, Pa •••.. p 2591 
Berg Elctrns., Inc., New Cum"berland, 

Pa. 
Bivar, Inc., Santa Ana, Cal. 
Cinch Div. TAW INC., Elk Grove Village, 

III ....................................................... p 2604 
Connector Corp., Chicago, III •...• p 2613 
Continental.Connector, WoodSide, N.Y. 
Elco, Willow' Grove, Pa. •••••••.•••••••• p 2625 
Elctrn. Molding Corp., Woonsocket, A.I. 

p 2626 
ELFAB Crop., Dallas, Tex .............. p 2627 
SAE Advanced Packaging, Santa Ana, 

Cal ......... , ......................................... p·2713 
Scanbe Mfg. Corp.,EI Monte,.Cal. 

p 2324 
Sealectro Corp., Mamaroneck, N.Y. 

. . p2709 
Showa Musen Kogyo Co., LId., 

Shinagawa-Ku Tokyo 141, Japan 
Vector Elctrn. Co., Inc., Sylmar, Cal. 
Abadak Inds .• Inc .• Farmingdale. N.Y. 
Ackerman Engravers. Inc .• Long Island 

City. N.Y. 
Ansley Elctrns. Corp .• Doylestown. Pa. 
Ansley Elctrns. Corp .• Los Angeles, Cal. 
Auto-Swage Products. Inc., Shelton. Conn. 
Azimuth Elctrns.,'San Clemente, Cal. 
Chemelec Prods., Inc .• Cherry Hill, N:J. 
Cinch Mfg. Co .• Elk Grove Village: III. 
Dynatech Corp .• Santa Ana. Cal. 
Eby Sis. Co., Jamaica, N.Y. 
Epoxy Plastic Molders. Irvington. N J 
Fabri-Tek. Inc .• Minne~polis. Minn. 
IFE Div. E Providence. R.I. 
Industrial Elctrn. Hardware, New York. 

NY. 
Interdyne Co .• Los Angeles. Cal.· 
Jettron'Prods .• Hanover. N.J. 
K-Tech .• Inc .• Framingham. Mass. 
Loranger Mfg. Corp .• Warren. Pa. 
Malco Mfg. Co'.: Chicago, .III. 
Methode Elctrns .• Inc .• Chicago, III. 
Pylon Co .• Inc .• Attleboro, Mass. 
Robinson-Nugent. New. Albany. lrid. 
Stanford Applied Engrg .• Santa Clara. Cal. 
Tekna Prods. Co .• Rochester. N.Y. . 
Textool Prods .• Inc .• Irving. Tex. , 
United Mineral &,Chem. Corp .. New York. 

N.Y. 
U.S. Terminals. Inc .• Cincinnati. Ohio 
Viking Inds .. Inc .• Chatsworth. Calif. 

PRODl!~~.-'NDEX & DIRECTORY (Vol. 2) 

Sockets, Lamp & Lamp 
Assemblies 

ADC Prods., Minneapolis, Minn,' 
Alco Elctrn. Pi-ods., Lawrence, Mass. 

. " . P 1439 
Amphenollnd'i. Dlv., Chicago, III. p 2541 
Amphenol Sillies .Div., Broadview, III. 

p 2541 
Augatlnc., Allleboro"Mass. 
Chicago Miniature Lamp Works, 

Chlcago,lII. 
Chicago SWitch, Chicago, III. _ •••• P 1902 
Circon Corp., Goleta, Cal..' ' 
Connector Corp., Chicago, III. 
Diallght Corp., Brooklyn, N.Y. 
Display Devices, Inc., Encinitas, Cal. 
Drake Mfg., Harwood Hgts., III., •• P 1448 
Elctrn. Molding Corp:, Woonsocket, R.I. 

p 2626 
General illumination, Inc., St. Paul, Mlnn 
Genisco Technology Corp., Eldema 

Div., Compton, Cal ............... p 1454,1455 
Grayhlll, Inc., LaGrange, 111.. ......... p 1915 
GTE Sylvania Inc., Hillsboro, N.H.p 1465 
illumination Inds., Inc., Sunnyvale, Cal. 
Ind'i. Devices, Edgewater,. N.J. 
Inter-Markel, Inc., Glenview, III ••• p 1473 
International Electro Exchange Corp., 

Minneapolis, Minn. 
Johnson E. F. Co., Waseca, Minn. 
Kulka Elec. Corp., Mt. Vernon, N.Y. 
Leecraft Mfg. Co., Inc., Long Island 

City, N.Y ......................................... p 1482 
LVC Ind's., Inc., Corona, N.Y ....... p 1441 
Showa Musen Kogyo Co., LId., 

Shinagawa-Ku Tokyo 141, Japan 

Sloan Co., Sun Valley, Cal: 
p 2715 

Trimm, Inc., Ubertyvllle, III ........... p 2718 
Wlremold Co., W. Hartford, Conn. 
Abtronics. Inc."Uvermore. Calif. 
Adronics. Inc .• Cedar Grove. N.J. 
Aeroltte Electronics Corp .• Union City, N.J. 
Aeronautical Elec. Co .• Inc., Chicago, III. 
American Ultraviolet Co .• Chatham. N.J. 
Arcolectric Switch Co .• N. Hollywood.· 

Calif. 
Aristo-Craft Distinctive Miniatures. New 

York. N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge. N.J. 
Auto-Swage Products. Inc., Shelton. Conn. 
Cable Elec. Prods., Inc., Providence. R.1. 
Cinch Mfg. Co .• Elk Grove Village, III. 
Circle "F" Industries. Trenton. N.J. 
Cole-Hersee Co., S. Boston, Mass. 
Connectron Corp .• Van Nuys, Cal . 
Controls Co. of America. Folcroft. Pa. 
Culver Stearns Mfg. Co .• Worcester, 

Mass. 
Eagle Elec. Mfg. Co .. L I. C .• N.Y. 
Eby Sis. Co .• Jamaica. N.Y. 
General Elec .• Providence, R.I. 
GTE Sylvania Inc .• 'Danvers. Mass. 
GTE Sylvania Inc., Warren, Pa. 
Industrial Elctrn. Hardware, New York •. 

N.Y. 
Joy Mfg. Co., New Phil a., Ohio 
K-Tech .• Inc., Framingham, Mass. 
Korry Mfg. Co., Seattle, Wash. 
Leviton Mfg. Co .• Inc .• Brooklyn, N.Y. 
Luminator Div., Plano, Tex. 
Molex Prods. Co., Downers Grove. III. 
Oriel Optics Corp., Stamford. Conn. 
Paraplegics Mfg., Bensenville, III. 
Pek, Inc .• Sunnyvale, Calif. 
Permonite Mfg. Co .• Chicago. III. 
Philips Elmet Corp .• Lewiston. Me. 
Philmore Mfg. Co .• Richmond Hill. N.Y. 
Schoeffel Instr. Corp., WestwOOd, N.J. 
Shigoto Inds., Ltd., New York, N.Y. 
Soderberg Mfg. Co .• Inc .• Alhambra, Cal. 
Stacoswitch, Inc., Costa Mesa. Cal. 
Stanford Applied Engrg., Santa Clara. Cal, 
SymboliC Displays, Inc .• Orange. Calif. 
TEC. Inc .• Eden Prairie. Minn. 
T.J. Elctrns .• Ft. Worth, Tex. 
Underwrtters Safety Device Co .• Chicago. 

III. 
Union Insulating' Co:, Parkersburg. W. Va. 
Western Indicator Co .• So. EI'Monte. Cal. 
Whitaker Cable Corp .• N. Kansas City. 

Mo. 
Workman Elctrn. Prods., Inc .• Sarasota. 

Fla. . 

Socket; Miniature & 
Subminlature-See Sockets, 
Diode; IC; Transistor 

Sockets, Relay 
Airborn, Inc., Dallas, Tex. 
American Zettler, Costa Mesa, Calif. 

, . p 1653 
Amphenol Ind'i. Div., Chicago, III. 

p 2540,2541 
Amphenol'Sales Div., Broa,dvlew, III. 

p 2540,2541 
Augat Inc., Allleboro, Mass. 
Barnes Corp., Lansdowne, Pa .. _. p 2591 
Beril Elctrns., Inc., New Cumberland, 

Pa. . 
ComputerComps., Jamaica, N.Y. 
Continental Connector, WoodSide, N.Y. 
EBY, Hugh H. Co., Phlla., P ........ p 2620 
Elco, Willow. Grove, 1>.. . 
flughes Aircraft Co., C!)nnectlng 

Devices, Newport Beach, Cal. 
Potier & Brumfield, Princeton, Ind. 

p 1781 
RDI, Glen.Ellyn, 111 .. _ ....................... p 1785 
Schrack Elec. Sis., New York, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Museri KOgyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, .Japan 
Winchester Elctrns. Dlv., Oakville, 

Conn. 
Armel Elctrns .• Inc .• N: Bergen, ,N.J. 
Azimuth Elctrns., San Clemente, Cal. 
Branson Corp .• Denville, N.J. 
Burndy Corp., Norwalk. Conn. 
Cinch Mfg. Co., Elk Grove Village. III. 
Curtis Dev. & Mfg., Milwaukee, Wisc. 
Deutsch Co .• Banning. Calif. 
Deutsch Relay Dlv., East Northport. NY 
Eby Sis. Co .• Jamaica. N.Y. 

. GTE Automatic Elec., Northlake, III. 
Industrial Elctrn. Hardware. New York. 

N.Y. 
Jettron Prods .• Hanover. N.J. 
Methode.Elctrns .• Inc., Chicago, III. 
Molex Prods. Co .• Downers Grove, III. 
Photo logic Co., Orange, Cal. 
Robinson.Nugent. New Albany. Ind. 
Solatron Enterprises, Inglewood, Calif. 
Struthers-Dunn •. Inc .• Pitman. N.J. 
Textool Prods., Inc .• Irving, Tex. 
Viking Inds., inc .• Chatsworth. Calif. , 
WABCO Aerospace Dept.. Pittsburgh. Pa. 

Sockets, SCR 
Amphenol Ind'i. Div., Chicago, III. P 2541 
Amphenol Sales Dlv., Broadview, III. 

Jettron Prods., Hanover. N.J. 

Sockets, Test-See Vol 3 

Sockets, Transistor 

p 2541 

Augat Inc., Allieboro, Mass ......... p 1536 
Barnes Corp., Lansdowne, Pa ..... p 2591 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
'!!var, Inc., Santa Ana, Cal. 
Connector Corp., Chicago, III ..... p 2613 
EBY, Hugh H. Co., Phlla., Pa ..... _ p 2620 
Elco, Willow Grove, Pa. ................ p 2625 
Elctrn. Molding Corp., Woonsocket, R.I. 

, P 2626 
Grayhlll, Inc., laGrange, III ........... p 1915 
Millen, James MIg., Malden, Mass. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 

p 2662,2666 
Sealectro Corp., Mamaroneck, N.Y. 

p 2709 
Showa Musen Kogyo .Co., LId., 

Shinagawa·Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
UID Elctrns. Corp., Hollywood, Fla. 

p 1959 
Vector Elctrn. Co., Inc., Sylmar, Cal 
Abadak Inds., Inc .• Farmingdale, N.Y. 
Accurate Elctrns. Corp .• Elyria, Ohio 
Azimuth Elctrns .• San Clemente, Cal. 
Chemelec Prods., Inc., Cherry Hill, N.J. 
Cinch Mfg. Co., Elk Grove Village, III. 
Connectron Corp., Van Nuys, Cal 
Delbert Blinn. Co., Pomona. Calff. 
Eby Sis. Co .• Jamaica, N.Y. 
Epoxy Plastic Molders, Irvington, N J 
Fabri-Tek, Inc., Minneapolis. Minn. 
Grayhill Moldtronics. Inc .• Downers Grove, 

III. 

1072 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Industrial Elctrn. Hardware, New York, 
N.Y. 

Jettron Prods., Hanover, N.J. 
Loranger Mfg. Corp., Warren, Pa. 
Methode Elctrns., Inc., Chicago, III. 
Molex Prods. Co., Downers Grove, III. 
Robinson-Nugent, New Albany, Ind. 
Tekna Prods. Co., Rochester, N.Y. 
Textool Prods., Inc., Irving, Tex. 
U.S. Terminals, Inc., Cincinnati, Ohio 
Waldom Elctrns., Inc., Chicago, III. 

Sockets, Transmitting & 
Industrial Tube 

Amphenol Ind'i. Dlv., Chicago, III. 
p 2541,2542 

Amphenol Sales Dlv., Broadview, III. 
p 2541,2542 

Connector Corp., Chicago, III. 
p 2612,2613 

EBY, Hugh H. Co., Phila., Pa •• m •• p 2620 
Erie Technological Prods. (EEM), Erie, 

Pa. 
Johnson E. F. Co., Waseca, Minn. 
Millen, James Mfg., Malden, Mass. 

. p 1999,2762 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Raytheon .Co., Quincy, Mass. 
RDI, Glen Ellyn, III. 
UID Elctrns. Corp., Hollywood, Fla. 
Azimuth Elctrns., San Clemente, Cal. 
Bimbach Co., Inc., Freeport, N.Y. 
Cinch Mfg. Co., Elk Grove ViUage', III. 
Eby Sis. Co., Jamaica, N.Y. 
Eimac, San Carlos, Calif. 
GTE Sylvania Inc., Warren, Pa. 
Industrial Elctrn. Hardware, New York, 

N.Y. 
Jettron Prods., Hanover, N.J. 
Livingston Elctrn., Hanover, N.J. 
Steitner-Trush Inc., Cazenovia, N.Y. 

Sockets, Tube 
Amphenol Ind'i. Div., Chicago, III. 

p 2540,2541 
Amphenol Sales Dlv., Broadview, III. 

p 2540,2541 
Augat Inc., Attleboro, Mass. . 
AVX Aerovox Corp., New Bedford, 

Mass. 
Barnes Corp., Lansdowne, Pa. 
Berg Elctrns., Inc., New Cumberland, 

Pa. 
Connector Corp., Chicago, III ••••• p 2612 
EBY, Hugh H. Co., Phlla., Pa. ...... P 2620 
Elco, Willow Grove, Pa ................. p 2625 
Grayhlll, Inc., laGrange, III ........... P 1915 
Johnson E. F. Co., Waseca, Minn. 
Millen, James Mfg., Malden, Mass. 

p 1999 
Penta Labs., Santa Barbara, Cal. 
Pomona Elctrns. Co., Inc., Pomona, Cal. 
Raytheon Co., Quincy, Mass. 
RDI, Glen Ellyn, III ................... : ....... p 1785 
Rye Inds., Inc., Mamaroneck, N.Y. 

p 2708 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
p 2715 

UID Elctrns. Corp., Hollywood, Fla. 
p 1959 

Vector Elctrn. Co., Inc., Sylmar, Cal. 
Abadak Inds .. Inc., Farmingdale, N.Y. 
Associated Engrg. & Mfg. Corp., Glen 

Ridge, N.J. 
Azimuth Elctrns., San Clemente, Cal. 
Burroughs Corp., Plainfield, N.J. 
Chemelec Prods., Inc., Cherry Hill, N.J. 
Cinch Mfg. Co., Elk Grove Village, III. 
Eby Sis. Co., Jamaica, N.Y. 
Eimac, San Carlos, Calif. 
GTE Sylvania Inc., Warren, Pa. 
Industrial Elctm. Hardware, New York, 

N.Y. 
Jan Hardware Mfg. Co., Inc., Long Island 

City, N.Y. 
Jettron Prods., Hanover, N.J. 
livingston Elctrn., Hanover, N.J. 
Loranger Mfg. Corp., Warren, Pa. 
Methode Elctrns., Inc., Chicago, III. 
Molex Prods. Co., Downers Grove, III. 
National Elctrns., Geneva, III. 
Norelcom Inds., Inc., Farmingdale, N.Y. 
Permonite Mfg. Co., Chicago, III. 
Philmore Mfg. Co., Richmond Hill, NY. 
Shigoto Inds., Ltd., New York, N.Y. 
Staffall, Inc., Providence, R.1. 
Stettner-Trush Inc., Cazenovia, N.Y. 

• VIZ Mfg. Co., Philadelphia, Pa. 
WaldorTi Elctrns., Inc., Chicago, III. 

Sockets, Vibrator 
Connector Corp., Chicago, ffL 
EBY, Hugh H. Co., Phlla., Pa. ...... p 2620 
Eby Sis. Co., Jamaica, N.Y. 
Industrial Elctm. Hardware, New York, 

N.Y. 

Solar Cells-See Cells, 
Photovoltaic 

Solar Simulators-See Vol 1 

Solder (All Types)-See Vol 3 

Solder Pots-See Vol 3 

Solder Preforms (Including 
Rings)-Also See 
Preforms,Precious Metal­
See Vol 3 

Soldering Accessories-
See Vol 3 . 

Soldering Equip., Hot Gas­
See Vol 1 

Soldering Equip., Induction 
Heating-See Vol 1 

Soldering Equip., Printed 
Circuit-See Vol 1 

Soldering Equip., Reflow­
See Vol 1 

Soldering Equip., Resistance 
-See Vol 1 

Soldering Equip., 
Temperature Controlled­
See Vol 3 

Soldering Equip., UltrasoniC­
See Vol 1 

Soldering Flux-:-See Flux, 
Brazing & Soldering-Vol 3 

Soldering Guns-See Vol 3 

Soldering Irons-See Vol 3 

Solenoid Drivers, Solid-State 
Fork Standards, W. Chicago, III. 
Hamlin Elctrns., Inc., Phoenix, Ariz. 
Ledex, Inc., Dayton, Ohio 
Artisan Elctrns. Corp., Parsippany, N.J. 
Coil Co. of Amer., Northvale, N.J. 
Controlcraft Corp., West Chicago, III. 
Delta Elctrn. Control, Costa Mesa, Cal. 
EDC Data Camps. Corp., Massapequa, 

N.Y. 
Guardian California, Culver City, Cal. 
Lehigh Valley Elctrn., Inc., Fogelsville, Pa. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Moore Inds., Van Nuys, Cal. 
National Acme, Cleveland, Ohio 
Trepac Corp. America, Englewood, N.J. 
Voltex Co., Inc., Farmingdale, N.Y. 
Wamer Elec. Brake & Clutch Co., BelOit, 

Wisc. 
Zenrad Controls Co., .Santa Barbara, Cal. 

Solenoids, Linear 
Allen·Bradley Co., Milwaukee, Wlsc. 
American Zettler, Costa Mesa, Calif. 

p 1309 
. Comar ElectriC, Chicago, 1If ......... p 1681 

Delevan Dlv., Coli Prods., E. Aurora, 
N.Y. 

Deltrol Controls, Milwaukee, W1se. 
p 1692 

Dynamic Instr. Corp., Plainview, N.Y. 
General Elec. Co., Schenectady, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 
Hart·Advance Relay Dlv., Crystal Lake, 

III .............................. , ........................ P 1723 
HI-G, Windsor Locks, Conn. p 1330,1331 
James Elctrns., Inc., Chicago, III. 
Ledex, Inc., Dayton, Ohio ............ p 1620 
Liberty Controls, JOliet, III ••••••••••• P 1749 
Magnetic Technology, Canoga Pk., Cal. 
A.PW. Co., Inc., Rockaway, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automalic Swilch Co., Florham Park, N.J. 

Bicron Elctrns. Co .. Canaan, Conn. 
Bradohm, Inc., Salamanca, N.Y. 
Coil Co. of Amer., Northvale, N.J. 
Component Specialties, Temple City. Cal. 
Controls Co. of America, Schiller Park, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Device Seals, Inc., Sun Valley, Calil. 
Dormeyer Inds., Chicago, III. 
Electro-Mechanisms, Inc., Azusa, Cal. 
Electroid Co., Union, N.J. 
'General Relay Corp., Dover, N.J. 
General Scanning, Watertown, Mass. 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
HJS Engrg. Co., Park Ridge, III. 
IMC Magnelics Corp., Tempe, Ariz. 
IMC Magnelics Corp .• Maywood, Cal. 
Koontz-Wagner Elec., South Bend, Ind. 
Lisk, G.W. Co., Clifton Springs, N.Y. 
Magnetec Corp., Van Nuys, Calif. 
Meltronics Inc., Wantagh, N.Y. 
Modelectric Prods. Corp., Asbury Park, 

N.J. 
National Acme, Cleveland, Ohio 
Naybor, E.V. Labs., Inc., Port Washington, 

N.Y. 
Pollak, Joseph Corp., Boston, Mass. 
Preferred ElectroniCS. Inc., Westfield, 

Mass. 
Servotronics, Inc., Buffalo, N.Y. 
Skurka Engrg. Co., Los Angeles, Calif. 
Synchro·Start Prods., Skokie, III. 
Universal Relay Corp., New York, N.Y. 
U.S. Elctrns., Lyndhurst, N.J. 
Valcor Engrg. Corp .• Kenilworth, N.J. 
West Coast Elec. Mfg. Co., Los Angeles. 

Cal. 

Solenoids, Rotary 
Comar Electric, Chicago, III ......... P 1681 
Daco Instr. Co., Inc., Trumbull, Conn. 
Dynamic Instr. Corp., Plainview, N.Y. 
Ledex, Inc., Dayton, Ohio ............ p 1621 
Oak Mfg., Crystal Lake, III .... _ .... P 1943 
Abrams Instr., Lansing, Mich. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., MinneapOlis, Minn. 
Device Seals, Inc., Sun Valley, Calif. 
HJS Engrg. Co., Park Ridge, III. 
IMC Magnetics Corp., Tempe, Ariz. 
IMC Magnetics Corp., Maywood, Cal. 
Lisk, G.W. Co., Clifton Springs, N.Y. 
Magnuson Engrs., Inc., San Jose, cal~. 
Plessey Elctms. Corp., Farmingdale, N.Y. 
Preferred ElectroniCS. Inc., Westfield, 

Mass. 
Universal Relay Corp., New York, N.Y. 

Solvents-See Cleaners & 
Solvents-Vol 3 

Sonic Analyzers-See 
Analyzers, Sonic & Subsonic 
-Vol 1 

Sorters-See Machines, 
Sorting-Vol 1 

Sound Level Indlcators-See 
Meters, Audio Level-Vol 1 

Sound Recording Equlp.-See 
Microphones; Recorders; etc. 
-Vol 1 ' 

Sources, Light, Isotope 
Excited-See Vol 1 

Sources, Light, Radioactive-­
See Vol 1 

Sources, Light,. StroboscopiC 
-See Lights, Stroboscopic 
Source 

Sources, Radioactive-­
See Vol 1 

Spacers-See Vol 3 

Spaghetti-See Tubing, 
Spaghetti-Vol 3 

Spark Gap Capacltors-See' 
Capacitors, Overvoltage 
Protected-Vol 3 
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Spectral Light Sources 
Spark Gaps 
Bel Fuse,. Inc., Jersey City, N.J. 
Centralab, Elctrns., Milwaukee, Wlsc. 
Dale Elctrns., Inc., Yankton, S.O. p 1906 
Electrons Co., Fairfield, N.J. 
General Elec. Co., Schenectady, N.Y. 
Joslyn Elctrn. Sys., Goleta, Cal ... p 1933 
Kilovolt Corp., Hackensack, N.J ••• P n3 
Light Elec. Corp., Rancocas, N.J. 
Radio Materials Co., Chicago, III. 
Raytheon Co., Quincy, Mass. 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Slgnallte, Neptune, N.J .... _ ........... P 1952 
Sprague Elec. Co., No. Adams, Mass. 
Tobe Deutschmann Labs., Inc., Canton, 

Mass. 
Vlctoreen Instr., Cleveland, Ohio p 2897 
Calvert Elctrns., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
EG&G. Inc., Electro-Optics Div .• Salem, 

Mass. . 
Energy Systems, Palo Alia, Cal. 
ITT Electron Tube. Easton, Pa. 
LAD Electro-Sys" Inc" Hicksville, N.Y. 
Maxwell Labs., Inc., San Diego, Calif. 
Pek, Inc., Sunnyvale, Calif. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Varian Assocs., Palo Alto, Cal. 

Speaker Cones & Parts-
See Vol 1 

Speaker Drivers-See Drivers, 
Speaker-Vol 1 

Speaker Enclosures-See 
Enclosures, Speaker-Vol 1 

Speaker Horns-See Horns,' 
Speaker-Vol 1 

Speaker Systems (Industrial) 
-See Vol 1 

Speakers, Ceramic-See Vol 1 

Speakers, Column-See Vol 1 

Speakers, Dynamic, Electro-
See Vol 1. 

Speakers, Dynamic, P-M­
See Vol 1 

Speakers, Explosion & Flame 
Proof-See Vol 1 

Speakers, Horn-See Vol 1 

Speakers, Paging & Talk Back 
-See Vol 1 

Speakers, Pillow-See Vol 1 

Speakers, 
Submergence-Proof­
See Vol 1 

Speakers, Weatherproof­
See Vol 1 

Specific Gravity Indicators­
See Indicators, Specific . 
Gravity 

Spectral Light Sources 
Plnlltes, Fairfield, N.J. 
Signalite, Neptune, N.J. 
American Atomics Corp., Tucson, Ariz. 
American Ultraviolet Co .• Chatham, N.J. 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Lighl Eastern, Westbury, N.Y . 
Cinlra Physics Inl'l.. Sunnyvale, Cal. 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
Ealing Corp., Cambridge, Mass. 
Edmund Scientific Co., Barrington, N.J. 
EG & G, Inc., Salem, Mass. 
Eimac, San Carlos, Calif. 
Electro-Optical Systems, Pasadena, Cal. 
Electro OptiCS Assocs .• Palo Alia, Calif. 
Esco Products, Oak Ridge, NJ 
Gaertner Scientific Corp., Chicago, III. 
Gamma Sci .• San Diego, Cal. 
Mackay, A.D., Inc., New York, N.Y. 
McPherson Instr., Acton, Mass. 
Monsanto-Elctrn. Spec. Prods., Cupertino, 

Cal. 
Pek, Inc., Sunnyvale, Cal~. 
Quartz Radiation Corp .. Fairfield. N.J. 
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~pectral Light Sources (cont'd) 
Rank Precision Inds., W. Nyack, N.Y. 
Sara Scientific Co., San Francisco, Calif. 
Schoeffel Instr. Corp., Westwood; N.J. 
TRW Instrs., EI Segundo, Cal. . 
Ultra·Violet Prods., Inc., San Gabriel, Cal. 
U.S. Scientific Instrs., Watertown, Mass. 
Varian Aerograph,Walnut Creek, Calif. 
VWR Scientific, San Francisco, Cal. 

Spectrographs & 
Spectrometers-SeEi Vol 1 

Spectrometers, Infrared­
See Vol 1 

Spectrometers, Mass­
See Vol 1 

Spectrophotometers'-'-
See Vol 1 

Spectroradiometers-
See Vol 1 

Spectrum Analyzers-See 
Analyzers, Spec:trum-'-VoI1 

Speech Scramblers-See 
Scramblers, Speech-Vol 1 

Speed Drives, Motor-See 
Controls, Motor Speed . 

Spir~1 Wrap-See Tubing, 
Spiral Wrap-Vo.1 3 

Splicers, Coaxial Cable­
See Vol 3 

Splicers, Wire (Butt 8.. Cap 
Types)-See Vol 3 . 

Splicing Equipment,Magnetic 
Tape-See Vol 1 

Splicing Equipment, Paper 
Tape-See Vol 1 

Spoolers, Punched Tape-See 
Readers, Punched Tape­
Vol 1 

Spray Systems, Electrostatic 
Palnt-See Vol 1 

Springs (All Types)-SeeVol 3 

Springs, Compression 
(Helical)-See Vol 3 

Springs, Flat-See Vol 3· 

Sputtering Equipment-
See Vol 1 

Stabilizers, Frequency~ 
See Vol 1 

Stabilizers, Line Impedance­
See Vol 1 

Stabilizers, Voltage-See 
Regulators & Stabilizers, 
Voltage·Also See 
Transformers, Voltage 
Regulating 

Stalos-See Oscillators, 
Microwave-Vol 1 

Stamped Circuit Boards-See 
Circuit Boards, Stamped 

Standards, Atomic Beam­
See Vol 1 

Standards, Capacitance---:. 
.SeeVol1 

Standards, Current-See Vol 1 . 

Standards, Delay Line­
. See Vol3 

Standards, Frequency­
'See Vol 1 

Standards, Inductance­
See Vol 1 

. Standards; Nbise~ee Vol 1 

Standards, .Phase-See Vol 1 

Standards, G:-See. Vol 1 

~tandards,. Resistance-
, SeeVol1 . 

Standards, Resistance 
Transfer-See Vol 1 

Standards, Synchro & 
• Resolve.r-See Vol 1 

Standards, Temperature-
See Vol 1 

Stan~ards, Tjme-See Vol 1 

Standards, Voltage-See Vol 1 

Standards, Voltage Ratio-
SeeVol1' . 

Standards, Voltage Reference 
-See Vol 1 

!iitanding Wave Detectors­
See Detectors, Standing 
Wave-Vol 1 

Stands, Waveguide 
Amphenol.RF DiY., Dan;;urry, Conn: 
Hewlett·Packard, Palo AHo, Cal. 
WaYellne,lnc., W. Caldwell, N.J. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Cardwell Condenser, Lindenhurst, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Guide Inds., Inc., Sun Valley, Calif. 
Hughes Aircraft Co" Culver City, Cal. 
Hughes Aircraft .Co, Fullerton, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia,Calif. . 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Labs. America, Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y .. 
Omega Labs., Inc., Rowley, Mass. . 
PRO Elctrns., Inc., Westbury, N.Y .. 
Premier Microwave, Port Chester, N.Y. 
Rohde & Schwarz Sis., Passaic, N.J. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
TRG Prods., E. Boston, Mass. 

Stators, Motor & Generator­
See Motor & Generator 
Armatures,Rotors, Stators 

Steatite-See Insu'lation Parts, 
Ceramic-Vol 3 

Stereoscopes, Magnifying 
American Optical Corp., Buffalo, N Y 
Bausch & Lomb, Rochester, N.Y. 
Buhl Optical Co., Pittsburgh, Pa. 
DoAIl Co., Des Plaines, III. 
Edmund Scientific Co., Barrington, N.J. 
Ehrenreich Photo·Optical Industries Inc., 

Garden City, N.Y. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Hacker Instrs., Inc .. W. Caldwell, N.J. 
Olympus Corp. America, New Hyde Park, 

N.Y. 
'Rank Precision Inds., W. Nyack, N.Y. 
Techni·Tool, Inc., Philadelphia, Pa. 
TItan Tool Supply Co., Inc., Buffalo, N.Y. 
Unitron Instr. Co., Newton Highlands, 
Mas~ . 

VWR SCientific, San Francisco, Cal. 
Zeiss, Carl, Inc., New York, N.Y. 

Stools-See Benches, 
Consoles, Stools, Tables (Lab 
& Shop)-Vol 3 

Stops, Limit-See Limit Stops, 
Mechanical-Vol 3 

Stalghteners, Tube Pin-See 
Pin Straighteners, Tube 

Strain Gauges-See Gauges, 
Strain 

Strain Indicators-See 
Indicators, Strain-Vol 1 

PRODUCT INDEX & DIRECTORY (Vol.. 2) 

Strain Reliefs, Cable & Wire-
See Vol 3 . . 

Stretchers, MI.crowave-See 
Microwave Line Stretchers­
Vol 1 

Strip-Line Components, 
Microwave 

Alford Mfg; Co., Winchester, Mass. 
p 598 

American Elctrn. Labs., Inc., Lan.sdale, 
Pa. . 

American Tech. 'Ceramlcs, Huntington 
.SIa., N.Y. 

Bendix, Franklin, Ind. 
E & M Labs~.Westlake Village, Cal. 

.' , 'p 1551 
Frequency Engrg. Labs., Farminlldale, 

N.J. ' ' 
Hewlett·Packard, Palo Alto, cal. ' 
Sealectro CO,rp., Mamaroneck, N.Y. 
Aertech Inds., Sunnyvale, Calif. ' 
Alloys Unlimited, Inc., EnCino, Calif, 
Anaren Microwave, Inc./ Syrac~se, N.Y. 
Astrolab Inc., Linden, N J 
Coax Devices Inc., Chelsea, Mass. 
Conductron Corp., SI. Charles, Mo, 
EMC Technology Inc, Phiiadelphia,Pa. 
Filmohm Div" Long Island City, N.Y. 
GRFF, Port Salerno, Fla. 
Guide Inds., Inc .. Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. ' 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Industrial Microwave, Scotch Plains, N,J. 
Kevlin Mfg. CO.,Woburn, Mass. 
Kings Elctms., Tuckahoe, N.Y .. 
Meca Elctrns., Inc., Denville, N.J. 
Megadyne Inds., Inc., Rochester, N,Y. 
MI·KRO Conne,ctor Div., Long Island City, 

N.Y. ' 
Mlcrolab/FXR, Livingston, N.J. ' 
Microwave ,Assocs., Inc., Burlington, Mass: 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, NaShua, N.H. 

Styli, Marking & 
Engraving-Also See 
Engraving & Profiling 
Equip.~ee Vol 3 

Styli,' RecordIng & Playback~ 
See Vol 1 

Substrates, CeramIc-
See Vol 3 

Substrates, Flexible-
See Vol 3 

Substrates, Glass-See Vol 3 

Superconductlng Magnets­
See Magnets, 
Superconducting-Vol 3 

Supports, Tube-See 
Retainers, Tube 

Suppressors, Arc 
carborundum Co., Niagara Falls, N.Y •. 
Dale Elctrns~ Inc~ Yankton, S.D. p 1906 
General Elec. Co.,Schenect8cly, N.Y. ' 
Genlsco Tech. Corp., Genlstron Diy., 

Compton, cal. ' 
Hopkins Engrg., San Fernando, Cal. 
International Rectifier, EI Segundo, Cal 
',' p 1807 

Joslyn Elctrn. Svs., Goleta, Cal ••• p 1933 
Ledex, Inc., Dayton, Ohio . 
Presln Co., Inc., Shelton, Conn. 
SlgnalHe, Neptune, N.J ................. P 1952 
Sprague Elec. Co., No. Adams, Mails. 
Standard Condenser Corp., Chicago, ilL 
Triac Elctrn. Sys., N.Y., N.Y. 
Basic Ceramics Inc., Hawthorne, N.J. 
Bradley Semiconductor Corp., New 

Haven, Conn. 
Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
General Instr. Corp., Hicksville, N.Y. 
Green Rectifier Corp., Fair Lawn, N.J. 
ITT Semiconductors, W. Palm Beach, Fla. 
Rectifier Engrg. & Supply, SI. Louis, Mo. 
RtroN Corp., Skokie, III. Narda Microwave Corp., Plainview, N.Y. 

Omega Labs., Inc., Rowley, Mass. 
Polymer Corp., Reading, Pa. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 

Sarkes Tarzian, Inc., Bloomington, Ind. 
, Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 

Rantec Div., Calabasas, Calif. 
Rogers Corp. ,Rogers, Conn. 
Rowe Engravers, Clifton, N.J, 
Sage Labs. Inc., Natick, Mass. 
Sanders Assocs., Nashua, N.H. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron·Donner Microwave Div., Van 

Nuys, Cal. 
Teledyne Micronetics, San Diego, Calif. 
Vac·Ohm Elctrns. Co., Haddonfield, N.J. 
Varian Assocs., Palo Alto, Cal. 
Vectronics Microwave Corp., Middlesex, 

N.J. 
Wavecom, Inc., Northridge, Cal. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 
Wiltron Co., Palo Alto, Calif. 
Zeta Labs., Inc., Mountain View, Calif. 

Strippers & TWisters, Wire-
See Wire Strippers-Vol 1 

Strippers, Wire--:.see' Wire 
Strippers-YoU . 

Strippers, Wire, Chemlcal­
See Chemicals, Wire 
Stripping-Vol 3 

Strips, Ground-See Vol 1 

Strips, Marker & Fanning-
See Vol 3, ' 

Strips, Terminal-See Vol 3 

Stroboscope.....see Lights, 
Stroboscopic Source 

Studio Equlpment-See , 
Consoles; Cameras; Lighting 
Equip.; etc 

Suppressors, Harmonic­
See Vol 1 

Suppressors, NoIse­
See Vol 3 

Suppressors, Transient 
Voltage (Rectifier Type) 

Contlnenta(,Wirt Elctrns. Corp., 
Warminster, Pa ............................. p 1895 

Elgar Corp.; San Diego, Cal. ' 
Elln Diy., San Diego, cal. 
General Elec. Co., Schenectady, N.Y. 
International RectHiilr, EI Segundo, Cal. 

p 1807 
Joslyn Elctrn. Sys., Goleta, Cal ... p 1933 
Ledex, Inc., Dayton, Ohio 
Mlcrosemlconductor Diy. Standard 

ResoLirces Corp., CulYer City, Cal. 
Silicon Transistor Corp., Garden' CHy, 

N.Y ................................................... P 1835 
Bradley Semiconductor Corp., New 

Haven, Conn. 
,Eastern Delta Corp., Fair Lawn, N.J. 
Edal Inds., Inc., E. Haven, Conn. 
Electro·Standards Labs., Inc., Miami, Fla. 
General Semiconductor Corp., Tempe, 

Ariz. 
Green Rectifier Corp., Fair Lawn, N.J. 
ITT Semiconductors, W. Palm' Beach, Fla. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. ' 
. Power Conversion Prods. Inc., Crystal 

Lake, III. 
Rectifier Engrg. & Supply, SI. LouiS, Mo. 
Sarkes Tarzian, Inc., Bloomington, Ind . 
Siemens Corp., Camps. Div., Iselin, N.J. 

Surface Analyzers-See 
Indicators, Surface 
Roughness-Vol 1 

Surge . Arresters, EI~ctrlca":­
See Arresters, Electrical 
Surge 
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Switchboards 
Electrospace Corp., Westbury ...... p 323 
General Elec. Co" Schenectady, N.Y. 
K.C,C. Shokal, Ltd., Naka-ku, Kobe, 

Japan 
LVC Ind's., Inc., Corona, N.Y. 
Nippon Electrlc/NEe America, N.Y., 

N.Y. 
North Elec. Co., Galion, Ohio 
Sealectro Corp., Mamaroneck, N.Y. 
AMBAC Inds., Garden City, N.Y. 
Anchor Specialty Mfg., Teterbpro, N.J. 
Anritsu Electric Co., Ltd., Tokyo, Japan 
Control Prods. Corp., Chicago, III. 
Cutler·Hammer, Milwaukee, Wisc. 
Devco Engrg., W. Caldwell, N.J. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Hughes Aircraft Co, Fullerton, Cal. 
Info·Lite Corp., Ft. Lee, N.J. 
Kolton Elec. Mfg. Co., Newark, N.J. 
Lakeshore Electric Corp., Bedford, Ohio 
Lehighton Elctrns., Inc., Lehighton, Pa. 
Merchant. Robert C. Co., Carmel Valley, 

Calif. 
NIP Co., Temple City, Calif. 
Philco·Ford Corp., Washington, D.C. 
Private Tele·Comms., Inc., Chicago, III. 
Ramm Rectifier Co., Inc., Bronx, N.Y .. 
Rowe L. L. Co., Boston, Mass. 
Siemens Corp., Comm. Eq. Div., Iselin, 

N.J. 
Singer .. Tele·Signal, Woodbury, N.Y. 
Square D Co., Park Ridge, III. 

. Stevenson Engrg. & Mfg., Portland, Ore. 
Stromberg Carlson Corp., Rochester, NY. 
Webster Elec. Co., Inc., Racine, Wisc. 
Westinghouse Elec. Int'!., New York, N.Y. 

Switchers, R-F-See Vol 1 

Switchers, Video-See Vol 1 

Switches, Acceleration-See 
Accelerometers 

Switches, Air Flow Actuated 
Cook Elec. Co., Morton Grove, III. 

p 1903 
Cook Electric Co" Morton Grove, III. 

p 1903 
Rolron, Inc., Woodstock, N.y ..... P 2805 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y ................................................... P 1956 
Automation Devices, Inc., Fairview, Pa. 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Dynacool Mfg. Co., Inc., Saugerties, N.Y. 
G·V Controls, Livingston, N.J. 
Gems Div., Farmington, Conn. 
Honeywell, Residential Div., Mpls., Minn. 
Texas Instruments, Dallas, Tex. 
United Elec. Controls Co., Watertown, 

Mass. 
U.O.P. Instrs. Div., Greenwich, Conn. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 
Wintriss Controls, New York, N.Y. 

Switches, Antenna 
Changeover 

Alco Elctrn. Prods., Lawrence, Mass. 
American Elctrn. Labs., Inc., Lansdale, 

Pa. . 
American Nucleonics Corp., Woodland 

Hills, Cal ............................................ p 307 
Amphenol RF Dlv., Danburry, Conn, 

p 1885 
Amphenol Sales Dlv., Broadview, III. 

p 1885 
Bird Elctm., Cleveland, Ohio ..••..•••• p 421 
Centralab, Elctrns., Milwaukee, Wlsc. 
Daico Inds., Inc., Compton, Cal ... p 1556 
Dow·Key, Santa Barbara, Cal ••••• p 1688' 
Hewlett-Packard, Palo Alto, Cal. 
ITT Jennings, Dlv. Int'l. Telephone & 

Telegraph Corp., San Jose, Cal. p 1740 
ITT Jennings, Dunellen .. N.J ....... P 1740 
Johnson E. F. Co., Waseca, Minn. 
Kllovac Corp., Santa Barbara, Cal. 

p 1688 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Ross Engrg. Corp., Campbell, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 
Showa Musen Kogyo' Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Transco Prods., Inc., Venice, Cal. p 613 
Trompeter Elctrns., Chatsworth, Cal. 

Andrew Corp., Orland Pk., III. 
Cable Elec. Prods., Inc., Providence, R.1. 
Cole Instr., Costa Mesa, Cal. . 
Continental Elctrns. Mfg., Dallas, Tex. 
Delta Elctrns., Alexandria, Va. 
Electromagnetic Sci., Inc., Atlanta, Ga. 
Elctril. Resources Div., Los Angeles, Cal. 
Fifth Dimension, Princeton, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Lieco, Inc., Lindenhurst, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. 
McElroy Elctrns. Corp., Shirley, Mass. 
Microwave Div, Nashua, N.H. 
Mobil Elctrns., Inc., Anderson, Ind. 
Pollak, Joseph Corp., Boston, Mass. 
Premier Microwave, Port Chester, N.Y. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohasset, Mass. 
Sanders Assocs., Nashua, N.H. 

.Scherma, FA Mfg. Co., Inc., New York, 
N.Y. 

Shigoto Inds., Ltd., New York, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Teledyne Microwave, Sunnyvale, Cal. 
Torr Labs., Los Angeles, Cal. 
Whistler Elctrns., tnc., Northridge, Cal. 

Switches, Barometric 
Computer Instrs., Hempstead, N.Y. 
Cook Etec. Co., Morton Grove, III. 
Betzelt GMBH, Trogerstr. 32, W. Germany 
Bourns, Inc., Riverside, Calif. 
Bristol Div, Waterbury, Conn 
Precision Sensors, Inc.,' Trumbull, Conn 
Sparton Southwest, Inc., Albuquerque, 

N.M. 
Stow Labs., Inc., Hudson, Mass. 
U.O.P. Instrs. Div., GreenwiCh, Conn. 
Viz Mfg. Co., Philadelphia, Pa. 

Switches, Cam 
Allen-Bradley Co., Milwaukee, Wlsc. 
Carter Mfg. Corp., Hudson, Mass. 
Chicago SWitch, Chicago, III. 
Connector Corp., Chicago, ilL 
Etectro Switch Corp., Weymouth, Mass. 
General Elec. Co., Schenectady, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 

p 1916 
Haydon, A. W. Co., Waterbury, Conn. 
Licon Dlv., Chicago, til ................... · p 1935 
Midtex/Aemco, Mankato, Minn. 
Precision Mechanisms, Westbury, N.Y. 

P 1876 
Sealeclro Corp., Mamaroneck, N. y, 
Smith, Herman H" Inc., Bklyn" N.Y. 
Tech Labs., Inc., Palisades Pk., N,J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Cole Instr., Costa Mesa, Cal. 
Controls Co. of America, Folcroft, Pa. 
Cutler.Hammer, Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
General Control Co., Boston, Mass. 
Maxwell Labs., Inc., San Diego, Calif. 
Micro Switch, Freeport, III. 
Poly·Scientific, Blacksburg, Va. 
Precision Switch, Port Chester, N.Y. 
Relay Service Co., Chicago, III. 
Sealectric Switch & Relay Co., Chicago, 

III. 
Zenith Controls Inc., Chicago, III .. 

Switches, Cam, Adjustable-
See Switches, Cam 

Switches, Canopy 
Smith, Herman H., Inc" Bklyn., N.Y. 
Cable Elec. Prods., Inc., Providence, R.1. 
Circle "F" Industries, Trenton, N.J. . 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
McGill Mfg. Co., Valparaiso, Ind. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Texas Instruments, Dallas, Tex. 

Switches, Centrifugal 
Chicago SWitch, Chicago, III. 
Gibbs Mfg. & Resch., Janesville, Wisc.p 

1401 
Cole Instr., Costa Mesa, Cal. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Jones Motrola Corp., Stamford, Conn. 
Micro Design Assocs., Burbank, Cal. 

Roltec, Inc., MinneapOlis, Minn. 
Synchro·Start Prods., Skokie, III. 
Winterburn Mfg. Co., Putnam, Conn. 

Switches, Coaxial Cable. 
A. D. Data Sys., Inc., Rochester, N.Y. 
American Elctrn. Labs., Inc., Lansdate, 

Pa .................................... , ................ p 1552 
American Nucleonics Corp., Woodland 

Hills, Cal ............................................ p 307 
Amphenol RF Dlv., Danburry, Conn. 

. p 1884-1887 
Amphenol Sales Dlv., Broadview, III, 

p 1884-1888 
Arra Inc., Bayshore, N.Y ............... P 1553 
Automated Meas., Oakland, Calif. 
Bird Elctrn., Cleveland, Ohio.......... p 421 
Dalco Inds., Inc., Compton, Cat. •• p 1556 
Dow-Key, Santa Barbara, Cat ••••. p 1691 
E & M Labs., Westlake Village, Cal. 
Elctrn, Instr. & Specialty, Winchester, 

Mass. 
Hewlett-Packard, Pato AHo, Cal. 
ITT Jennings, Div. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cat. 
Kay Elemetrics, Pine Brook, N.J. 
Kllovac Corp., Santa Barbara, Cal. 

p 1691 
R L C Etctrns., Inc., Mt. Kisco, N.Y. 

P 1563 
Texscan Corp., Indianapolis, Ind. 
Transco Prods., Inc., Venice, Cat. p 613 
Trompeter Elctrns., Chatsworth, Cal. 
Unlversal'Ad-Yu Etctrns., Inc., PassaiC, 

N.J ................................................... P 2752 
Wavellne, Inc., W. Caldwell, N.J. p 1567 
Welnschel Engrg. Co., Gaithersburg, 

Md. 
Aertech Inds., Sunnyvale, Calif. 
Andrew Corp., Orland Pk., III. 
Barker & Williamson, Bristol, Pa. 
Blonder· Tongue Labs., Inc., Old Bridge, 

N.J. 
Cable Elec. Prods., Inc., Providence, R.I. 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc., Chelsea, Mass. 
Collins Radio Co., Dallas, Tex. 
Delta Elctrns., Alexandria, Va. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Edison Elctrns. Div., Manchester, N.H. 
ElectromagnetiC SCi., Inc., Atlanta·, Ga. 
Elctm. Resources Div., Los Angeles, Cal. 
Fifth Dimension, Princeton, N.J. 
Gold Line Connector, Inc., Norwalk, Conn. 
Herley Inds., Inc., Syosset, N.Y. 
Hyletronics Corp., Littleton, Mass. 
Jerrold/Watkins Div., Toronto; 395, Onl., 

Can. 
Kevlin Mfg. Co., Woburn, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
MCS Corp., Monrovia, Calif. 
Microwave Labs, America, Brooklyn, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sanders Assocs., Nashua, N.H. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Technical Mat'!., Mamaroneck, N.Y. 
Teledyne Microwave, Sunnyvale, Cal. 
Vectronics Microwave Corp., Middlesex, 

N.J. 
Wavecom, Inc., Northridge, Cal. 
Whistler Elctms., Inc., Northridge, Cal. 
Winslow Tele·Tronics, Inc., Eatontown, 

N.J. 

Switches, Code 
Alrflyte Elctms. Co., Bayonne, N.J. 
Bowmar Instr. Corp" Ft. Wayne, tnd. 
Chicago Dynamic Incls., Chicago, III. 
Dlgltran Co., Pasadena, Cal. 
Grayhlll, Inc., laGrange, III •.••••.•••• P 1915 
Interswitch, Burlingame, Cal. •••••• P 1927 
ISC MagnetiCS Dlv., Huntington, N.Y, 
LVC Ind's., Inc., Corona, N.Y. 
North Elec. Co., Galion, Ohio •••••• p 2651 
AMBAC Inds., Garden City, N.Y. 
Cole Instr., Costa Mesa, Cal. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Hughes Aircraft Co, Fullerton, Cal. 
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Switches, Decade 
Ney., J.M. Co., Bloomfield, Conn. 
Nucleonic Prods., Canoga Pk, Cal. 
Subminiature Instrs. Corp., Riverside, Calif. 

Switches, Commutator-See 
Commutators, Switching 

Switches, Crossbar 
Amphenol RF Div., Danburry, Conn. 
Cherry Electrlcat Prods., Waukegan, III 

> P 1899 
Cunningham, Honeoye Falls, N.Y. p 322 
ITT Jennings, Div. Inl'l, Telephone & 

Telegraph Corp" San Jose, Cal. 
LVC Ind's., Inc" Corona, N.Y ••••••• P 2617 
Nippon Electric/NEC America, N,Y., 

N.Y. 
North Elec. Co., Galion, Ohio ...... p 2651 
T·Bar Inc., Wilton, Conn, .............. p 1697 
Trompeter Elctrns., Chatsworth, Cal. 

AMBAC Inds., Garden City, N.Y. 
Andrew Corp., Orland Pk., III. 
Delta Elctrns., Alexandria, Va. 

p 1958 

Dynair Elctrns. Inc., San Diego, Calif. 
Fifth Dimension, Princeton, N.J. 
Matrix Sys. Corp., Chatsworth, Cal. 
OKI Elctrns. America, FI. Lauderdale, Fla. 
Permonite Mfg. Co., Chicago, III. 
Rust Corp., Everett, Mass. 
Square 0 Co., Park Ridge, III. 
Torr Labs., Los Angeles, Cal. 
Universal Relay Corp., New York, N.Y. 
Virginia Elctms. Co., Inc., Falls Church, 

Va. 
Whistler Elctrns., Inc., Northridge, Cal. 

Switches, Data-Sampling 
A. D. Data Sys., Inc., Rochester, N.Y. 

p 328 
Alrflyte Elctrns. Co., Bayonne, N.J. 
Amphenol RF Dlv., Danburry, Conn. 
Bendix Envlronmtt. SCi., Baltimore, Md. 
Chicago Dynamic Inds., Chicago, III. 
Cunningham, Honeoye Falls, N,Y. p 322 
Dlgltrsn Co., Pasadena, Cal ••.••••.• p 1904 
Hickok Elect •. Instr., Cleveland, Ohio 
Hybrid Sys. Corp., Burlington, Mass. 
LVC Ind's., Inc., Corona, N.Y .••.••• P 2617 
Matrix Corp., Beech Grove, Ind ••• p 361 
Monitor Labs, Inc" San Diego, Cal. 

p364 
RCL Elctrns., tnc., Irvington, N.J. 
Sealectro Corp., Mamaroneck, N.Y. 

P 2711 
Solid State Elctrns., Sepulveda, Cal. 
Sonex, Inc., Belhayr!'s, Pa. 
T·Bar Inc., Wilton, Conn. 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth, Cal. 

p 1958 
Unlmax Switch Corp., Wallingford, 

Conn. 
AMBAC Inds., Garden City, N.Y. 
A.O.I.P., 75/Paris 12eme, France 
Bowmar/TIC, Inc., Newbury Park, Calif. 
CGS/Datametrics, Watertown, Mass. 
Cole Instr:, Costa Mesa, Cal. 
Fifth Dimension, Princeton, N.J. 
General Devices, Inc., Princeton, N.J. 
General Reed Co., Clark, N.J. 
Gosh Instrs., Inc., Wethersfield, Conn. 
Instrument Data Products, Camarillo, Cal. 
Instrumentation Tech. Corp., Northridge, 

Calif. 
Iso·Switch Corp., Costa Mesa, Cal. 
Marathon Instrs. Div., Pico Rivera, Calif. 
Markite Corp., New York, N.Y. 
Matrix Sys. Corp., Chatsworth, Cal. 
Sigma Instrs., Inc., Braintree, Mass. 
Space Diversity Sys., Totowa, N.J. 
Whistler Elctms., Inc., Northridge, Cal. 

SWitches, Decade 
A. D. Data Sys., Inc., Rochester, N.Y. 
Amp Inc., Harrisburg, Pa •••.••••. p 330,1881 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & K Components, Watertown, Mass. 
Centralab, Etctrns., Milwaukee, Wlsc. 
Chicago Dynamic Inds., Chicago, III. 

p 1900 
Digltran Co., Pasadena, Cal •••••..•• p 1904 
Durant Digital Instrs., Milwaukee, Wisc. 

p 1316 
ISC MagnetiCS Div" Huntington, N.Y. 
LVC Ind's., Inc., Corona, N.Y. 
Matrix Corp., Beech Grove, Ind. 
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!;witches, Decade (cont'd) 
Oak Mfg., Crystal Lake, III. • ••••••••• P 1942 
RCL Elctrns., Inc., Irvington, N.J. p 1946 
Sealectro Corp., Mamaroneck, N.Y. 

p 2711 
Shallcross, Selma, N.C. 
T·Bar Inc., WIHon, Conn ............... p 1697 
Tech Labs., Inc.; Palisades Pk., N.J. 

P 1957 
UID Elctrns. Corp., Hollywood, Fla. 
Veeder-Root, Hartford, Conn. 
Welnschel Engrg. Co., GaHhersburg, 

Md. . 
.AMBAC Inds.; Garden City. N.Y. 
Cole Instr., Costa Mesa, Cal. 
Consolidated Resistance Sis., Yonkers, 

N.Y. 
Edison Elctrns. Div .• Manchester, N.H. 
GTE Automatic Elec., Northlake, III. 
Muirhead, Inc., Mountainside, N.J. 

Switches, Electronic-5ee 
Controls 

Switches, Float 
Allen·Bradley Co., Milwaukee, Wlsc. 
General Elec. Co., Schenectady, N.Y, 
Gordos Corp., Bloomfield, N.J. . 
Kessler·Ellls Prods., Atlantic Highlands, 

N.J. 
Signallte, Neptune, N.J. 
Allis·Chalmers, Milwaukee, Wise. 
Autocall Co., The, Shelby, Ohio 
Controls Co. of America, Schiller Park, 111"­
Cutler.Hammer, Milwaukee, Wisc. 
Essex Cryogenics Inds., St. Louis, Mo. 
Fumas Elec. Co., Batavia, III. 
Gems Div., Farmington, Conn. 
Mercoid Corp., Chicago, III. 
Precision Sensors, Inc., Trumbull, Conn 
Revere Elctrn. Div., Wallingford, Conn. 
Square 0 Co., Park Ridge, III. 
U.O.P. Instrs. Div., GreenwiCh, Conn. 

Switches, Foot~Pedal, Mat, 
Ribbon, etc. 

Alco Elctrn. Prods., Lawrence, Mass. 
p 1880 

Allen·Bradley Co" Milwaukee, Wlsc. 
Chicago Switch, Chicago, III. 
General Elec. Co., Schenectady, N.Y. 
Rye Inds., Inc" Mamaroneck, N.Y. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y ................................................... P 1956 
Vemallne Prods. Co., Wyckoff, N.J. 
Allis-Chalmers, Milwaukee, Wisc. 
Atlas Sound Div., Parsippany, N.J. 
Barwood Elctrns., Inc., Glendale, Cal. 
Cable Elec. Prods., Inc., Providence, R.I. 
Cutler-Hammer, Milwaukee, Wise. 
Furnas Elec. Co., Batavia, III. 
General Contro/, Co., Boston, Mass. 
Lektra Labs., Inc., College POint, N.Y. 
Line Elec. Div., Parsippany, N.J. 
Linemaster Switch Corp., Woodstock, 

Conn. 
Micro Switch, Freeport, III. 
On-Guard Corp. America, Carlstadt, N.J. 
Pioneer Foot Switch Co., Chicago, III. ' 
Rowe L. L. Co., Boston, Mass. 
Square 0 Co., Park Ridge, III. 
Superior Switch Co., Richmond, Va. 

Switches, High Voltage 
Allen-Bradley Co., Milwaukee, Wlsc. 
Beckman Instrs., Cedar Grove, N.J. 
Clare, C.P. & Co., Chicago, III. 
CTS Corp, Elkhart; Ind.~ ................. p 1894 
Oel Elctrns. Corp., Mt. Vernon, N.Y. 
Gordos Corp., Bloomfield, N.J. 

p 1912,1913' 
Hlpotronlcs, Inc., Brewster, N.Y. 
ITT Jennings, Diy. Int'l. Telephone 80 

Telegraph Corp., San Jose, Cal. 
Janco Corp., Burbank, Cal. 
Kllovac· Corp;, Santa Barbara, Cal. 
Kilovolt Corp., Hackensack, N.J. 
Light Elec. Corp., Rancocas, N.J. 
Millen, James Mfg., Malden, Mass. 

p 1489 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Sealectro Corp., Mamaroneck, N.Y. 
Shallcc), Inc., Smithfield, N.C ....... P 1951 
Shallcross, Selma, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 

P 1957 
UID Elctrns. Corp., Hollywood, Fla. 

Cole Instr., Costa Mesa, Cal. . 
Consolidated Resistance SiS., Yonkers, 

N.Y. . 
Culler-Hammer, Milwaukee, Wise. 
Dittmore-Freimuth· Corp., Milwaukee, Wise. 
Edison Eletms. Dlv., Manchester, N.H. 
Hamlin, Inc., Lake Mills, Wise. 
Kentrox Inds., Inc., Portland, Ore. 
Mason Eleetnc Co. Inc., Los Angeles, Cal. 
Matrix Sys. Corp., Chaisworth, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Micro Switch,Freeport,lII. 
Pollak, Joseph Corp., Boston, Mass. 
Queensboro Transformer & Mach., 

College Pt., N.Y. . 
RysH Eletrns. Corp., N. Miami Beach, Fla. 
Siemens Corp., Comps. Div.,lselin, N.J. 
Square 0 Co.; Park Ridge; III. 
Subminiature Instrs. Corp., Riverside, Calif. 
Texas Instruments, Inc., Attleboro, Mass. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec. Corp., Pittsburgh, Pa. 

Switches, Illuminated 
Alco Elctm. Prods~ Lawrence, Mass. 
. p 1879 
American Zettler, Coata Mesa, Calif. 

p .1882, 1883 
Amphenol Switch Dlv~ Broadview, III. 

p 1888 
Bowmar Instr. Corp., Fl Wayne, Ind. 
Capitol Machine & Switch Co., Danbury, 

Conn ... M .......................................... p 1896 
Carling ElectriC, W. Hartford, Conrl. 

p 1897 
Chicago Dynamic Imls., Chicago, III. 
Chicago SwHch, Chicago, III. 
Clare, C.P. & Co., Chicago, III. 
Diallght Corp.; Braoklyn, N.y ....... p 1447 
DlgHran Co., Paasdena, Cal. 
Drake Mfg., Harwood Hgts., III. 
Electro-Mech. Camps., S. EI Monte, Cal. 

. P 1907 
Electro Switch Corp;; Weymouth, Mass. 

p 1908 
E/Ctm. Engrg. Co. Cal~, Santa Ana, Cal. 

p 1908 
General Elec. Co.;Schenectady, N.Y. 

p 1911 
General illumination, Inc., SI. Paul, Mlnn 
Grayhlll, Inc., LaGrange, III ........... p 1915 
Guardian Elec. Mfg. Co., Chicago, III. 

P 1916 
Ind'i. Devices, Edgewater, N.J. 
Irld'i Elclm. Engrs" Van Nuys, Cal. 
International Electro Exchange Corp., 

Minneapolis, Minn ............... p 1922,1923 
Interswitch, Burlingame, Cal. 
Leecraft Mfg. Co., Inc., Long Island 

CHy, N.Y. M •• _ .................. _ ......... M P ·1482 
Licon Div., Chicago, III ................... p 1935 
LVC Ind's., Inc., Corona, N.Y. 
MaxI-Switch Co., Minneapolis, Minn. 
Oak Mfg., Crystal Lake, III. .. ........ P 1942 
Seacor, InC., Norwood, N.J ......... P 1949 
Sorenson Lighted Controls, W. 

Hartford, Conn ................. M .......... p 1493 
UID Elctrns. Corp., Hollywood, Fla. 

. p 1959 
Unimax Switch Corp., Wallingford, 

Conn ................... ; ........................... p 1960 
Vemallne Prods. Co., Wyckoff,· N.J. 
Wild Rover Corp., Closter, N.J ... P 1962 
Arcoleetnc Sw~ch Co., N. HOllywood, 

Calif. 
,Burgess Switch Co., Ltd., Scarborough, 

Ont., Can. 
Cable Elec. Prods., Inc., Providence, R.I. 
Clare-Pendar Co., Post Falls, ·Idaho 
Cole Ihstr., Costa Mesa, Cal. 
Compu-L~e Corp., Irvine, Cal 
Conectrix, Inc., Wheaton, III. 
Consolidated Resistance Sis., Yonkers; 

N.Y. 
Controls Co. of America, Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N,Y. 
Eby Sis. Co., Jamaica, N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Fumas Elec. Co., Baiavia, III. 
General Automatic Corp., Bayonne, N.J. 
General Control Co., Boston, Mass. 
Info-L~e Corp., Ft. Lee, N.J. 
Jay-EI Prods., Gardena, Calif. 
Korry Mfg. Co., Seattle, Wash. 
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Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Marco-Oak, Anaheim, Cal. 
Master Specialties, Costa Mesa, Cal. 
McGill Mfg. Co., Valparaiso, Ind. 
MiCro Switch, Freeport, III .. 
Molax Prods. Co., Downers Grove, III .. 
Mossman, Donald P., Inc., Brewster, N.Y. 
National Acme, Cleveland, Ohio 
Nucleonic Prods., Canoga Pk, Cal. 
Rystl Eletms. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. . 
Sierra Elec., Gardena, Calif. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Superior Switch Co., Richmond, Va. 
SwRchcraft,' Inc., Chicago, III. 
Symbolic Displays, Inc., Orange, Calif. 
TEC, Inc., Eden Prairie, Minn. 
Truco, Inc., Simsbury, Conn, 
Waldom Eletms., Inc., Chicago, III. 

Switches, Inertla-5ee 
Accelerometers 

Switches, Keyboard 
Alco Elctm. Prods., Lawrence, Mass. 

p 1880 
American Zettler, Costa Mesa, Calif. 
Amphenol SwHch Dlv~ Broadview, III. 

. P 1888 
Cherry Electrical Prods., Waukegan, III 

p 1899 
Chicago Switch, Chicago, III. 
Clare, CoP. & Co., Chicago, III. 
Electro-Mach. Comps., S. EI Monte, Cal. 
Gordos Corp., Bloomfield, N.J. 
Grayhlll, Inc., laGrange, III. 
Hathaway Comps., Denver, Colo. 
Ind'i Elctm. Engrs., Van Nuys, Cal. 
International Electro Exchange Corp., 

Minneapolis, Minn. 
Licon Dlv., Chicago, III ..................... P 357 
Maxl-SwHch Co., Minneapolis, Minn. 

p 1941 
Oak Mfg., Crystal Lake, III. .. ........ P 1942 
Raytheon Co., Quincy, Mass ....... p 2005 
Seacor, Inc., Norwood, N.J. 
Unlmax Switch ·Corp., Wallingford, 

Conn. 
Wild Rover Corp., Cloater, N.J ... P 1962 
Airpax Eletrns., So. EI Monte, Cal. 
Ark-Les Switch Corp., Watertown, Mass. 
Chomerlcs, Inc., Woburn, Mass. 
Clare-Pendar Co., Post Falls, Idaho' 
Datanetics Corp., Redondo Beach, Cal 
Fifth Dimension, Princeton, N.J. 
Flex Key Corp., Waltham, Mass. 
Luminator Div., Plano, Tex. 
Micro Switch, Freeport, III. 
Mossman, Donald P., Inc., Brewster, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Stacoswitch, Inc., Costa Mesa, Cal. 
TEC, Inc., Eden Prairie, Minn. 

Switches, Key-Lock 
A1co Elctrn. Prods., Lawrence, Mass. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Chicago Lock Co., Chicago, III ... P 1901 
Electro Switch Corp., Weymouth, Mass. 

GC Elctrns., Rockford, III. 
Grayhlll, Inc., LaGrange, III • 
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Janco Corp., Burbank, Cal ........... p 1930 
Trimm, Inc., Libertyville, III. 
Ark-Les Switch Corp., Watertown, Mass. 
Birnbach Co., Inc., Freeport, N.Y. 
Circle '''F'' Industries, Trenton, N.J. 
Clare-Pendar Co., Post Falls, Idaho 
Cole-Hersee Co., S. Boston, Mass. 
Cole Instr., Costa Mesa, Cal. 
Culver Steams Mfg. Co., Worcester, 

Mass. 
Cutler-Hammer, Milwaukee, Wisc. 
Edison Elctrns. Div., Manchester, N.H. 
Furnas Elec. Co., Batavia, III. 
General Elec., Providence, R.1. 
Honeywell, Ft. Washington, Pa. • 
Indak Mfg. Corp., Northbrook, III. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
MEKontrol Inc., Northboro, Mass. 
Micro Switch, Freeport, III. 
Nucleonic Prods., Canoga Pk, Cal. 
On-Guard Corp. America, Carlstadt;' N.J. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Pollak, Joseph Corp., Boston, Mass. 
Robot Inds., Inc., Dearborn; Mich. 
Sierra Elec., Gardena, Calif. 
Stettner-Trush Inc., Cazenovia, N.Y. 

Stromberg Carlson Corp., Rochester, N.Y. 
Superior Switch Co., Richmond, Va. 
Truco, Inc., Simsbury, Conn. 

Switches, Knife 
GC Elctrns., Rockford, '111. 
General Elec, Co., Schenectady, N.Y. 
Ross Engrg. Corp., Campbell; Cal. 
Bimbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.I. 
Circle "F" Industries, Trenton, N.J. 
Cutler-Hammer, Milwaukee, Wise. 
Dittmore-Freimuth Corp., Milwaukee, Wise. 
Edi~on Elctrns. Div., Manchester, N.H. 
Kolton Elec. Mfg. Co., Newark, N.J. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Rodale Mfg. Co., Inc.,. Emmaus, Pa. 
Rystl Eletrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 

, Square 0 Co., Park Ridge, III. 
States Co., I:lartford, Conn. 
Superior Switchboard & Devices Div., 

Canton, Ohio 
Wadsworth Elec. Mfg. Co., Inc., Covington, 

Ky. 

Switches, Lever 
Aico Elctm. Prods., Lawrence; Mass. 

p 1879 
C & K Components, Watertown, Mass. 
. p 1892,1893 
Capitol Machine & Switch Co., Danbury, 

Conn ............................................... p 1896 
Carling ElectriC, W. Hartford, Conn. . 

p 1897 
Centralab, Elctrns., Milwaukee, Wlsc. 

p 1898 
Clare, C.P. & Co., Chicago, III. 
Digltran Co., Pasadena, Cal ......... p ·1905 
Electrospace Corp., Westbury...... p 323 
General Elec. Co., Schenectady, N.Y. 
Guardian Elec. Mfg. Co., Chicago, III. 

p 1916 
International Electro Exchange Corp., 

Minneapolis, Minn. • ..................... p 1923 
.I-B· T Instrs., Inc., New Haven, Conn. 

p 1929 
Ledex, Inc., Dayton, Ohio 
Licon Dlv., Chicago, III ................... p 1934 
Oak Mfg., Crystal Lake, III ........... P 1942 
Potter & Brumfield, Princeton, Ind. 
Robertshaw Controls, Columbus, Ohio 

pl944 
Rye Inds., Inc., Mamaroneck, N.Y. 
Seacor, Inc., Norwood, N.J ......... P 1949 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Sorenson Lighted Controls, W;· 

Hartford, Conn. 
Standard Grigsby Co., Aurora, lII.p 1955 
T·Bar Inc., Wilton, Corin. 
Unlmax Switch Corp., Wallingford, 

Conn ............................................... p 1960 
Arcoleetnc Switch Co" N. Hollywood, 

Calif. 
Birnbach Co., Inc., Freeport, N.Y. 
Cole-Hersee Co., S. Boston, Mass. 
Cole Instr., Costa Mesa, Cal. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Controls Co. of America, Schiller Park, III. 
Controls Co. of America, Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wise. 
Denison, R.B., Inc., Bedford, Ohio 
Edison Elctrns. Div., Manchester, N.H. 
Furnas Elec. Co., Batavia, III. 
General Control Co., Boston, Mass. 
GTE Automatic Elec., Northlake, III. 
Haydon Switch & Instr., Waterbury, Conn. 
Indak Mfg. Corp., Northbrook, III. 
Mallory Controls, Frankfort, Ind .. 
Mason Eleetnc Co. Inc., Los Angeles, Cal. 
McGill Mfg. Co., Valparaiso, Ind. 
Mercoid Corp., Chicago, III. 
Micro Switch, Freeport, III: 
Milli-Switch Corp., Gladwyne, Pa. 
Mossman, Donald P., Inc., Brewster, N.Y. 
Network Inds., Inc., Bayonne, N.J. 
Precision Switch, Port Chester, N.Y. 
Reed Switch Dev., GreenWich, Conn. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
Square 0 Co., Park Ridge, III. 
Switchcraft, Inc., Chicago, III. 
Telephone Comps., Inc., Northport, N.Y. 
Texas Instruments, .Dallas, Tex. 
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Tower Mfg. Corp., Providence, R.I. 

Switches, Limit 
Alco Elctrn. Prods., Lawrence, Mass. 
Allen-Bradley Co., Milwaukee, Wlsc. 
Buchanan Elec. Prods., Union, N.J. 
Douglas Randall Dlv., Pawcatuck, Conn. 
General Elec. Co., Schenectady, N.Y. 
Gordos Corp., Bloomfield, N.J. 
Grayhlll, Inc., laGrange, III. 
ISC Magnetics Dlv., Huntington, N.Y. 
Janco Corp., Burbank, Cal. 
Ucon Dlv., Chicago, III ................... p 1935 
Precision Mechanisms, Westbury, N.Y. 

p 1876 
RDI, Glen Ellyn, III. 
Robertshaw Controls, Columbus, Ohio 

p 1945 
Smith, Herman H., Inc., Bklyn., N.Y. 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. . 
Unlmax Switch Corp., Wallingford, 

Conn. 
Allis-Chalmers, Milwaukee, Wisc. 

'Arcolectnc Switch Co., N. Hollywood, 
Calif. 

Arrow-Hart, Inc., Hartford, Conn. 
Bimbach Co., Inc., Freeport, N.Y. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Burgess Switch Co., Ltd., Scarborough, 

anI., Can. 
Chatham Controls Corp .• Chatham, N.J. 
Cole-Hersee Co., S. Boston, Mass. 
Cole Instr., Costa Mesa, Cal. 
Controls Co. of Amenca, Schiller Park, III. 
Controls Co. of America, Folcroft, Pa. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, A.B., Inc., Bedford, Ohio 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Fifth Dimension, Princeton, N.J. 
Fumas Elec. Co., Batavia, III. 
General Control Co., Boston, Mass. 
General Equip. & Mfg., Louisville, Ky. 
GTE Automatic Elec., Northlake, III. 
Haydon Switch & Instr., Waterbury, Conn. 
. Mason Electric Co. Inc., Los Angeles, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
McGill Mfg. Co., Valparaiso, Ind. 

. Mercoid Corp., Chicago, III. 
Micro SWitch, Freeport, III. 
National Acme, Cleveland, Ohio 
Photobell Co., Inc., New York, N.Y. 
Precision Switch, Port Chester, N.Y. 
Reed Switch Dev., Greenwich, Conn. 
Sealectric Switch & Relay Co., Chicago, 

III. . 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sigma Instrs., Inc., Braintree, Mass. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Square D Co., Park Ridge, III. 
Sterling Instr., New Hyde pli., NY 
Teledyne Kinetics, Solana Beach, Cal. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Vulcan Elec. ITT, Danvers, Mass. 
Westinghouse Elec., Buffalo, N. Y. 

Switches, liquid 
Level/Pressure 

Computer InstrS:, Hempstead, N.Y. 
p 2915 

Cook Elec. Co., Morton Grove, III. 
p 1903 

Cook Electric Co., Morton Grove, III. 
p 1903 

Gordos Corp., Bloomfield, N.J. 
Kessler-Ellis Prods., AtlantIc Highlands, 

N.J. 
Kratos Instrument Dlv., Pasadena, Cal 
Autocall Co., The, Shelby, Ohio 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Automation Products, Inc., Houston, Tex. 
Bourns, Inc., Riverside, ·Calif. 
Bristol Div, Waterbury, Conn 
Broadview Inds. Corp., Hempstead, N.Y .. 
Controlotron Corp., Farmingdale, N.Y. 
Controls Co. of America, Schiller Park, III. 
Cutler-Hammer, Milwaukee. Wisc. 
Dietz, Henry G. Co., Inc., Long Island City, 

N.Y. 
Essex Cryogenics Inds., St. Louis, Mo. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 

Gagne Assocs., Inc., Binghamton, N.Y. 
Gems Div., Farmington, Conn. 
Guide Inds., Inc., Sun Valley, Calif. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Kingmann-White, Inc., Placentia, Calif. 
MEKontrol Inc., Northboro, Mass. 
Mercoid Corp., Chicago, III. 
National Sonies, Farmingdale, N.Y. 
Precision Sensors, Inc., Trumbull, Conn 
Revere Elctrn. Div., Wallingford, Conn. 
Robertshaw Controls Co., Anaheim, Cal. 
Roylyn, Glendale, Cal. 
Simmonds Precision Prods., Inc., Bellows 

Falls, VI. 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Square D Co., Park Ridge, III. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. 
Trans-Sonics, Inc., Lexington, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 
U.O.P. Instrs. Div., GreenwiCh, Conn. 
Vulcan Elec. ITT, Danvers, Mass. 

Switches, Lock-See 
Switches, Key-Lock 

Switches, MagnetiC Reed 
A. D. Data Sys., Inc., Rochester, N.Y. 

p 328 
Alco Elctm. Prods., Lawrence, Mass. 

p 1879 
Alien-Bradley Co., Mltwaukee, Wlsc. 
Amphenol RF Div., Danburry, Conn. 
Amphenol Switch Div., Broadview, III. 
Clare, C.P. " Co., Chicago, III. 
Coto-Coll Co., Inc., Providence, R.I. 

p 1682 
Douglas Randall Div., Pawcatuck, Conn. 
General Elee. Co., Schenectady, N.Y. 
Gordos Corp., Bloomfield, N.J. 

p 1912,1913 
ITT Jennings, Indl Prods., San Jose, 

Cal 
Maxl-Switch Co., MinneapOliS, Minn. 
New Prod. Engrg., Wabash, Ind. 
RDI, Glen Ellyn, III. 
Tech Labs., Inc., Palisades Pk., N.J. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Transco Prods., Inc., Venice, Cal. 
Trompeter Elctrns., Chatsworth, Cal. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instr., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, A.B., Inc., Bedford, Ohio 
EDC (Electro Dev.), Lynnwood, Wash.· 
General Reed Co., Clark, N.J. 
GTE Automatic Elec., Northlake, III. 
Hamlin, Inc., Lake Mills, Wisc. 
Kahl Scientifi~ Instr. Corp., EI Cajon, Calli. 
Matnx Sys. Corp., Chatsworth, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Micro Switch, Freeport, III. 
Mullard, Inc., Farmingdale, N.Y. 
National Acme, Cleveland, Ohio 
Sigma Instrs., Inc., Braintree, Mass. 
nEC, Inc., Eden Prairie, Minn. 
Torr Labs., Los Angeles, Cal. 
Whistler Elctrns., Inc., Northridge, Cal. 
Wintriss Controls, New York, N.Y. 

SWitches, Magnetically 
Actuated 

Alrpax Elctrns., Inc., Cambridge, Md. 
Airpax Elctrns., Ft. Lauderdale, Fla. 

p 1308 
A1co Elctrn. Prods., Lawrence, Mass. 

p 1879 
Allen-Bradley Co., Milwaukee, Wisc. 
Chicago Lock Co., Chicago, III. 
Clare, C.P. " Co., Chicago, III. 
Coto-Coll Co., Inc., Providence, R.I. 

p 1682 
Daburn Elctrns. " Cable Corp., Bronx, 

N.Y. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Electro-Mech. Comps., S. EI Monte, Cal. 
Elmwood Sensors, Inc., Cranston, R.I. 
General Elec. Co., Schenectady, N.Y. 
Gordos Corp., Bloomfield, N.J. 

, - P 1912,1913 
ISC MagnetiCS Div., Huntington, N.Y. 

Switches, Motor-Reversing 
ITT Jennings, Indl. Prods., San Jose, 

Cal 
Kessler-Ellis Prods., Allantlc Highlands, 

N.J. 
Kllovac Corp., Santa Barbara, Cal. 
Ledex, Inc., Dayton, Ohio 
Uberty Controls, JOliet, III. 
Ucon Dlv., Chicago, III ................... p 1935 
Maxl-Swltch Co., Minneapolis, Minn. 
Ohmlle Mfg, Co., Skokie, III. 
RDI, Qlen Ellyn, III. 
Sorenson Lighted Controls, W. 

Hartfor.d, Conn. 
T-Bar Inc., Wilton, Conn. 
Trompeter Elctrn •• , Chatsworth, Cal. 
Unlmax Switch Corp., Wallingford, 

Conn. 
Veeder·Root, Harttord, Conn. 
Adams" Westlake, Elkhart, Ind. 
Allis-Chalmers, Milwaukee, Wisc. 
Arrow-Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Switch Co., Florham Park, N.J. 
Birnbach Co., Inc., Freeport, N.Y. 
Clare-Pendar Co .. Post Falls, Idaho 
Cole Instr., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Electro-Mechanisms, Inc., Azusa, Cal. 
Essex Cryogenies Inds., St. Louis, Mo. 
Fifth Dimension, Princeton, N.J. 
Fumas Elec. Co., Batavia, III. 
Gems Div .. Farmington, Conn. 
General Equip. & Mfg., Louisville, Ky. 
General Reed Co., Clark, N.J. 
GTE Automatic Elec., Northlake, III. 
GTE Sylvania Inc .. Danvers, Mass. 
Gulton Inds., Costa Mesa, Cal. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Mills, Wisc. 
Jaidinger Mfg. Go., Inc., Chicago, 111. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Matrix Sys. Corp., Chatsworth, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. . 
Mercoid Corp., Chicago, 111. 
Micro Switch, Freeport, 111. 
Mosler Electronic Systems Div., Danbury, 

Conn. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Reed Switch Dev., Greenwich, Conn. 
Rowan Oontroller, Westminister, Md. 
Sigma Instrs., Inc., Braintree, Mass. 
Square D Co., Park Ridge, 111. 
Struthers-Dunn, Inc., Pitman, N.J. 
TEC-;lnc., Eden Prairie, Minn. 
Teledyne Kineties, Solana Beach, Cal. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Whistler Elctrns., Inc., Northridge, Cal. 
Wintriss Controls, New York, N.Y. 
Yaskawa Elec. America, Inc., Oak Brook, 

111. 

Switches, Matrix-See 
Switches, Crossbar-Also See 
Boards, Programming 

Switches, Mercury 
Displacement 

Gordos Corp., Bloomfield, N.J ... P 1914 
Sonex, Inc., Bethayres, Pa. 
Adams & Westlake, Elkhart, Ind. 
Beltone Electronics Corp., Chicago, III. 
Durakool, Inc., Elkhart, Ind. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Fifth Dimension, Princeton, N.J. 
H-B Instr. Co., Phila., Pa. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mack Elec. Devices, Wyncote, Pa. 
Mechanical Enterprises, Alexandria, Va. 
Mercoid Corp., Chicago, III. 
Micro Switch, Freeport, 111. 
Rodale Mfg. Co., lric., Emmaus, Pa. 
Sierra Elec., Gardena, Calif. 
Westinghouse Elec .. Elmira, N.Y. 

Switches, MercurY Wetted 
Contacts 

A. D. Data Sys., Inc., Rochester, N.Y. 
Alco Elctrn. Prods., Lawrence, Mass. 
Douglas Randall Dlv., PawcatUCk, Conn. 
Gordos Corp., Bloomlleld, N.J. 

p 1912-1914 

Nippon ElectrlclNEC America, N.Y., 
N.Y. 

Trompeter Elctrns., Chatsworth, Cal. 
Adams & Westlake, Elkhart, Ind. 
Cutler-Hammer, Milwaukee, Wisc. 
Elec-Trol, Inc., Saugus; Cal. 
Fifth Dimension, Princeton, N.J. 
General Elec., Providence, R.I. 
General Equip. & Mfg., Louisville, Ky. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Mills, Wisc. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Matrix Sys. Corp., Chatsworth, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Reed Switch Dev., Greenwich, Conn. 
Whistler Elctrns., Inc., Northridge, Cal. 

Switches, Microwave-See 
Switches, Coaxial Cable; 
Switches, Waveguide 

Switches, Motor-Driven 
Airtlyte Elctrns. Co., Bayonne, N.J. 
Arra Inc.,'Bayshore, N.Y. 
Automation Dev., Culver City, Cal. 

. Bowmar Instr. Corp., Ft. Wayne, Ind. 
Chicago Dynamic Inds., Chicago, III. 
Chicago Switch, Chicago, III. 
Eagle-Signal Dlv., Davenport, Iowa 
Electro Switch Corp., Weymouth, Mass. 
General Elec. Co., Schenectady, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. 
Hickok Elect. Instr ~ Cleveland, Ohio 
ITT Jennings, Dlv. Inl'l. Telephone" 

Telegraph Corp., San Jose, Cal. 
Janco Corp., Burbank, Cal. 
Ledex, Inc., Dayton, Ohio 
Mldtex/Aemco, Mankato, Minn. 
Oak Mfg., Crystal Lake, III. 
Ohmlte Mfg. Co., Skokie, III. 
Precision Mechanisms, Westbury, N.Y. 

p 1876 
Ross Engrg. Corp., Campbell, Cal. 
Sealectro Corp., Mamaroneck, N.Y. 

p 2711 
Shallcross, Selma, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 

P 1957 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Bowmar/TIC, Inc., Newbury Park, Calif . 
Col":Hersee Co., S. Boston, Mass. 
Cole Instr., Costa Mesa, Cal. 
Collectron Corp., New York, N.Y. 
Controls Co. of America, Schiller Park, 111. 
Edison Elctrns. Div., Manchester, N.H. 
Essex Engrg. Co., Inc., Essex, Conn. 
Fifth Dimension, Princeton, N.J. 
Fumas Elec. Co., Batavia, III. 
General Devices, Inc., Princeton, N.J. 
General Elec., Providence, R.I. 
Lutron Elctrns. Co., Inc., Coopersburg, Pa. 
Mason Electric Co. Inc., Los Angeles, Cal. 
Montgomery Mfg. Co., Inc., Owensville, 

Ind. 
Northern Precision Labs., Inc., Fairfield, 

N.J. 
Sparton Southwest, Inc., Albuquerque, 

N.M. 
Submini!lture Instrs. Corp., Riverside, Calif .. 
Teledyne Kinetics, Solana Beach, Cal. 
Tenor Co., Inc., New Berlin, Wisc. 
Westinghouse Elec., Elmira, N.Y. 

Switches, Motor-Reversing. 
Alco Elctrn. Prods.,. Lawrence, Mass. 
Alien-Bradley Co., Milwaukee, Wise. 
General Elec. Co., Schenectady, N.Y. 
Sealectro Corp., Mamaroneck, N.Y. 
Allis-Chalmers, Milwaukee, Wisc. 
Ark-Les Switch Corp., Watertown, Mass. 
Conaetrix, Inc., Wheaton, III. 
Controls Co. of America, Schiller Park, 111. 
Controls Co. of America, Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Furnas Elec. Co., Batavia, III. 
General Equip. & Mfg., Louisville, Ky. ' 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Square D Co., Park Ridge, 111. 
Stevenson Engrg. & Mfg., Portland, Ore. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attieboro, Mass. 
Yaskawa Elae. America, Inc., Oak Brook, 

111. . . . 
Zenrad Controls Co., Santa Barbara, Cal. 
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Switches, Oil Immersed 
Switches, Oil Immersed 
Alco Elctrn. Prods., 'Lawrence, Mass. 
Allen·Bradley Co., Milwaukee, Wisc. 
Beckman Instrs., Cedar Grove, N,J. 
Bowmar Instr. Corp., ,Ft. Wayne, Ind. 
Clare, C.P. " Co., Chicago, III. ' . 
General Elec. Co:, Schenectady, N.Y. 
K1lovac Corp., Santa Barbara, Cal. 
Licon Dlv., Chicago, III ................... p 1935 
Ross Engrg. Corp., Campbell, Cal. 
Allis-Chalmers, Milwaukee, Wisc. 
Cole Inslr., Costa Mesa, Cal. 
GTE Automatic Elec., Northlake, III. 
MaxWell Labs., Inc., San Diego,. Calif. 
Rowan Controller, Westminister, Md. 
Square 0 Co., Park Ridge, III. 
Subminiature Instrs. Corp., Riverside, Calif. 
Texas Instruments, Dallas, Tex. 

Switches, Photoelestric-See 
Cells Photoconductive-Also 
See Controls, Photoelectric 

Switches, Power 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1880 
Allen-Bradley Co., Milwaukee, Wlsc. 
Arra Inc., Bayshore, N.Y. 
Centralab, Elctrns., Milwaukee, Wisc. 

p1898 
Chicago Switch, Chicago, III. 
CTS Corp, Elkhart, Ind. 
Electro Switch Corp., Weymouth, Mass. 

p1908 
Elgar Corp., San Diego, Cal. 
General Elec. Co., Schenectady, N.Y. 
Grayhlll, Inc., laGrange, III ........... P 1915 
International Electro Exchange Corp., 

Minneapolis, Minn. 
ISC MagnetiCS Div., Huntington, N.Y. 

p 1921 
ITT Jennings, Div. Inl'l. Telephone" 

Telegraph Corp., San Jose, Cal. 
Janco Corp., Burbank, Cal ........... p 1931 
Licon Dlv., Chicago; III ... ; ........ ~ ...... p 1935 
Oak Mfg., Crystal Lake, III ........... P 1942 
Ohmite Mfg. Co., Skokie, III. 
RDI, Glen Ellyn, III. 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Sealectro Corp., Mamaroneck, N.Y. 
Shallcross, Selma, N.C. 
Showa Musen Kogyo Co." Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
UID Elctrns. Corp., Hollywood, Fla. 

-', p 1959 
Adams & Westlake, Elkhart, Ind. 
Allis-Chalmers, Milwaukee, Wisc. 
Allis, Louis Co., Milwaukee, Wisc. 
Arcolectric Swttch Co .. , N. Hollywood, 

Calif. 
Arrow-Hart, Inc., Hartlord, Conn. 
Bimbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods."lnc., Providence, R.1. 
C.B.C. Inds., Inc., Ft. Washington, Pa. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Controls Co. of America, Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
Cyberex Inc., Willoughby .. Ohio 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Furmis Elec. Co., Batavia, III. 
H-B Instr. Co., Phila:, Pa. 
Hamlin, Inc., Lake Mills, Wisc. 
Leach Corp., Los Angeles, Cal. 
Mack Elec. Deviees, Wyncote, Pa. 
Mason Electric Co. Inc., Los Angeles, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. ' 
Micro Switch, Freeport, III. 
Microwave Assoes., Inc., Burlington, Mass. 
Molex Prods. Co., Downers Grove, III. 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Pass & Seymour, Inc., Syracuse, N.Y. 
Pioneer Foot Switch Co., Chicago, III. 
Radio Switch, Marlboro, N.J. 
Square 0 Co., Park Ridge, III. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Struthers Elctms. Corp., Mamaroneck, 

N.Y. 
TEC, Inc., Eden Prairie, Minn. 
Torr Labs., Los Angeles, Cal. 
WeStinghouse Elec. Corp., Pittsburgh, Pa. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. . 

Switches, Pressure 
Allen-Bradley Co" Milwaukee, Wisc. 
Amphenol Controls Dlv., Janesville, 

Wisc .................................................. p 29,06 
Amphenol Sales Div., Broadview, III. 

p2906 
Computer Inslrs., Hempstead, N.Y. . 

. P 2915 
Cook Elec. Co., Morton Grove, III. 

p 1903 
Cook Electric Co., Morton Grove, III: 

. p 1903 
General Elec. Co., Schenectady, N.Y. 
Kratos Instrument Div~ Pasadena, Cal 

. . P 511 
Tapeswltch Corp. Amer., Farmingdale, 

N.Y. 
Aero Mechanism, Inc., Van Nuys, Calif. 
Arrow-Hart, Inc., Hartlord, Conn. 
Bendix, S. Montrose, Pa. 
Betzel! GMBH. Trogerstr. 32, W. Germany 
Bimbach Co., Inc., Freeport, N.Y. 
Bourns. Inc., Riverside, Calif. 
Bristoi'Div, Waterbury, Conn 
Celtic Inds .. Inc .• lian Nuys, Cal. 
CGS/Datametrics, WatE\rtown, Mass., 
Cole Instr., Costa Mesa,Cal. 
Columbus Elec. Mfg. Co., Columbus, Ohio 

. Conrac Corp., New York, N.Y.' 
Controls Co. of America, Schiller Park, III. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. . . 
Cutler-Hammer, Milwaukee. Wisc. 
deHart Mfg. Co., Norristown, Pa. 
Dietz, Henry G. Co., .Inc., Long Island City, 

N.Y. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Essex Cryogenics Inds., St. Louis, Mo. 
Faria, Thomas G .. Corp., Uncasville, Conn. 
Fasco Inds .• Inc .• Rochester. N.Y. 
Furnas Elee. Co., Batavia, III. 
Gagne Assocs.,'lnc., Binghamton, N.Y. 
Gems Div., Farmington, Conn. 
Gulton Inds., Costa Mesa,. Cal. 
Honeywell, Aerospace & Del., 

Minneapolis, Minn. 
HoneYwell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Residential Div., Mpls., Minn. 
Lear Siegler, Inc., Santa Monica, Calif. 
Lear Siegler, Inc., Elyria, Ohio . 
Maxwell Labs., Inc., San Diego. Calif. 
Meletron Corp., Los Angeles, Calif. 
Mercoid Corp., Chicago, iii. 
National Acme. Cleveland, Ohio 
Pall Corp., Glen Cove, N.Y. 
Pall Trinity Micro Corp., Cortland. N.Y. 
Pennwal! Corp., Phila., Pa. 
Precision Sensors, Inc., Trumbull, Conn 
Robinson-Halpern Co., W. Conshohocken, 

Pa. 
Scanivalve, Inc., San Diego, Calif. 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Square 0 Co., Park Ridge, III. 
Statham Instrs., Inc .• Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Technologies Inc, Ormond Beach, Fla. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Trans-Sonics, Inc., Lexington, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 
U.O.P. Instrs. Div., Greenwich, Conn. 
Wallace & Tiernan Div.~ Belleville, 'N.J. 
Wintriss Controls. New York, N.Y. 

Switches, Program 
Airflyte Elctrns. Co., ,Bayonne, N.J. 
Autronlcs Corp.,. Pasadena, Cal". 
Carter Mfg. Corp., Hudson, Mass. 
Chicago Dynamic Inds., Chicago, III. 
Chicago SWitch, Chicago, III. 
Geo Space Sys., Tampa, Fla. 
Grayhill,lnc., laGrange, III. 
Haydon, A. W. Co., WaterburY, Conn. 
Interswltch, Burlingame, Cal ... .-. p 1927 
Ledex, Inc., Dayton, Ohio 
LVC Ind's., Inc., Coro .. a, N.Y. 
Precision Mechanisms, Westbury"N.Y. 

, p 187.6 
RCL Elctrns., Inc., Irvington, N.J. 
Sealectro Corp., Mamaroneck; N.Y. 

p 2711 

~!=I9DUCT INDEX & DIRECTORY (Vol. 2) 
Tech Labs., Inc., Palisades Pic., N.J. Amphenol Switch Dlv., Broadview, III. 

p 1957 P 1888 
Agastat Div., Elizabeth, N.J. ' Bowmar Instr. Corp., Ft. Wayne, Inel. 
Automatic Timing & Contr.ols,·lnc., King of C " K Components, Watertown, Mass. 

Prussia, Pa. p 1893 
Bowmar/TIC, Inc., Newbury Park, Calif. Capitol Machine &. Switch Co., Danbury, 
Cole Instr., Costa Mesa, Cal. Conn ............................................... p 1896 
Controls Co. of America, Schiller Park, III. Carling ElectriC, W. Hartford, Conn. 
Edison ElctrnS. Div .• Manchester. N.H: p 1897 
Essex'lnt'l., Inc., Decatur, III. Centralab, Elctrns., Milwaukee, Wlsc. 

. General Devices, Inc., Princeton, N.J. . P 1898 
~TE Automatic Elec., Northlake, III. Cherry Electrical Prods., Waukegan, III 
Hyletronics Corp., Littleton, Mass. p 1899 
Info-Lite Corp., Ft. Lee, N.J. Chicago DynamiC Inds., Chicago, III. 
Lem Instrument Corp., Farmingdale, N.Y. p 1900 
Micro Switch, Freeport, III. Chicago SWitch, Chicago, III ....... P 1902 
Montgomery Mfg. Co., Inc., Owensville, Connector Corp., Chicago, III. 

Ind. Daburn Elctrns. &. Cable Corp., Bronx, 
Nucleonic Prods., Canoga Pk, Cal. N.Y. 
Paragon Elec. Co., Two Rivers, Wisc. Dlallght Corp., Brooklyn, N.Y ....... p 1447 
Relcom, Mt. View, Calif. Dlgitran Co., Pasadena, Cal ......... p 1905 
Subminiature Instrs. Corp., Riverside, Calif. Drake Mfg., HarWood. Hgts., III. 
Tenor Co., Inc., New Berlin, Wisc. Durant Digital Instrs., Milwaukee, Wlsc. 
Virginia Elctrns. Co., Inc., Falls Church, p 1316 

Va. Electro-Mech. Comps., S. EI Monte, Cal. 

Switches, Proximity 
Aico E1ctrn. Prods., Lawrence, Mass. 

p 1879 
Allen-Bradley Co., Milwaukee, Wlsc. 
Coto-Coll Co., Inc., Providence, R.I. 
Daburn Elctrns., &. Cable Corp., Bronx, 

N.Y. 
Douglas Randall Dlv., Pawcatuck, Conn. 
Elctrn. Instr. " SpeCialty, Winchester, 

Mass. 
General Elec. Co., Schenectady, N.Y. 
Gordos Corp., Bloomfield, N.J. 
ISC Magnetics Dlv~ Huntington, N.Y. 
Licon Dlv., Chicago, III ................... P 1935 
RDI, Glen Ellyn, III. 
Robertshaw Controls, Columbus, Ohio 

p 1945 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Adams & Wesllake, Elkhart, Ind. 
Aladdin Controls, Nashville, Tenn. 
Automation Devices, Inc., Fairview, Pa. 
Bimbach Co., Inc., Freeport, N.Y. 
Burgess Switch Co., Ltd., Scarborough, 

Ont., Can. 
Cole Instr., Costa Mesa, Cal. 
Controlcraft Corp .• West Chicago, III. 
Controloiron Corp., Farmingdale, NX. 
Cutler-Hammer, Milwaukee, Wisc. 
De-Tec-Tronic Corp., Chicago, III. 
Delavan Mfg Co, West Des Moines, Iowa 
Denison, R.B., Inc., Bedford, Ohio 
Dolan-Jenner Inds., Inc., Melrose, Mass. 
EDC (Electro Dev.), Lynnwood, Wash. 
Edison Elctrns. Div., Manchester, N.H. 
Electro Prods. Labs., Power Supply, 

Chicago, III. 
Electro Prods. Labs., Transducer Oiv., 

Chgo.,III. 
Electro-Sonic Control, Manteca, Calif. 

. Electronic Control Corp., DetrOit, Mich. 
Fifth Dimension, Princeton, N:J. 
Gems Div., Farmington. Conn. 
General Equip.: & Mfg., Louisville, Ky. 
Gullon Inds., Costa Mesa, Cal. 
Indikon Co., Watertown, Mass. 
Jo-Bell Prods .. Inc .. Oak Lawn, III. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
MEKontrol Inc .• Northboro. Mass. 
Micro Switch, Freeport, III. 
National Acme, Cleveland, Ohio 
Photobell Co., Inc'., New York, N.Y. 
Raymond Engrg .. Inc .. Middletown, Conn. 
Reed Switch Dev., Greenwich, Conn. 
Robotron Corp., DetrOit, Mich. 
Sensor 'Corp .• Greenwich, Conn. 
Square 0 Co., Park Ridge, III. 
Texas Instruments, Dalias, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Westinghouse Elec., Buffalo, N. Y. . 

Switches, Pushbutton (All 
Types) 

ADC Prods., MinneapoliS, Minn. 
Alco Elctrn. Prods., Lawrence, Mass. 

, p 1879,1880 
Allen-Bradley Co., Milwaukee, Wisc. 
American Zettler, Costa Mesa, Calif. 

p 1882,1883 

p 1907 
Electro Switch Corp., Weymouth, Mass. 

, .' P 1908 
Elctrn. Meas. Inc., Neptun.e, N.J. 
GC Elctrns., Rockford, III. 
General Elec. Co., Schenectady, N.Y. 

p 1911 
General illumination, Inc., St. Paul, Mlnn 
Genlsco Technology Corp., Eldema 

Dlv., Compton, Cal ............... p 1454,1455 
Gordos Corp., Bloomfield, N.J. 
Grayhlll, Inc., laGrange, III ........... p 1915 
Guardian Elec. Mfg. Co., Chicago, III. 
Ind'i. Devices, Edgewater, N.J. 
Ind'i Elctm. Engrs., Van Nuys, Cal. 
International Electro Exchange Corp., 

Minneapolis, Mllm ............. p 1922-1925 
ISC Magnetics Div., Huntington, N.Y. 

p 1920 
J-B-T Instrs.,lnc., New Haven, Conn. 
Janco Corp., Burbank, Cal ........... p 1930 
Licon Div., Chicago, 1II ........... p 1934,1935 
Maxi-Switch Co., Minneapolis, Minn. 
Oak Mfg., Crystal Lake, III. .......... P 1942 
Raytheon Co., Quincy, Mass. 
Robertshaw Controis, Columbus, Ohio 

p 1944,1945 
Seacor, Inc., Norwood, N.J ......... P 1949 
Shallcross, Selma, N.C. ' 
Showa Musen Kogyo Co., Ltd., 

Shlnagawa-Ku Tokyo 141, Japan 
Smith, Herman H., Inc., Bklyn., N.Y. 
Sorenson Lighted Controls, W. 

Hartford, Conn. 
Standard Grigsby Co., Aurora, lII.p 1954 
T-Bar Inc., Wilton, Conn ............... p 1697 
Tapeswitch Corp. Amer., Farmingdale, 

N.Y. 
Tokyo Elec.'Co., Ltd., Chiyoda-ku, 

Tokyo, Japan 
"Trimm, Inc., libertyville, III. 
UID Elctrns. Corp., Hollywood, Fla. 

p 1959 
Unimax Switch Corp., Wallingford, 

Conn ............................................... p 1960 
VemalineProds.Co •• Wyckoff, N.J. 
Wild Rover Corp., Closter, N.J. 
Adalet Mfg., Cleveland, Ohio 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Airpax Elctrns., So. EI Monte, Cal~ 
Allis-Chalmers, Milwaukee, Wisc. 
Arcolectric Switch Co., N. Hollywood, 

Calif. 
Ark-Les Switch Corp., Watertown, Mass. 
ArrOW-Hart, Inc., Hartlord, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Burgess Switch Co., Ltd., S,carborough, 

Ont., Can. 
Cable Elec. Prods., Inc., Providence, R.1. 
Circle "F" Industries, Trenton, N.J. 
Clare-Pendar Co., Post Falls, Idaho 
Cole-Hersee Co., S. Boston, Mass. 
Compu-Lite Corp., Irvine, Cal 
Conectrix, Inc., Wheaton, III. 
Control Prods., Inc., E. Hanover, N. J. 
Controls Co. of America, Schiller Park, III. 
Controls Co. of America, Folcroft, Pa. 
Corning Glass Works, Fluidic Products 

Dept., Corning, N.Y. 
Culver Stearns Mfg. Co., Worcester, 

Mass. 

1078 For addresses see YELLOW SECTION eem/1971 (Vol. 2) 
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Cutler-Hammer, Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Edison Elctrns. Div., Manchester, N.H. 
Euclid Elec. & Mfg. Div., Madison, Ohio 
Furnas Elec. Co., Batavia, III. 
General Automatic Corp., Bayonne, N.J. 
General Control Co., Boston, Mass. 
General Elec., Providence, R.1. 
Genenil Reed Co., Clark, N.J. 
GTE Automatic Elec., Northlake, III. 
Haydon Switch & Instr., Waterbury, Conn. 
Honeywell, Ft. Washington, Pa. 
Info-Lite Corp., Ft. Lee, N.J. 
Jaidinger Mfg. Co., Inc., Chicago, III. 
Jay-EI Prods., Gardena, Calif. 
Joy Mfg. Co., New Phila., Ohio 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Korry Mfg. Co., Seattle, Wash .. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Luminator Div., Plano, Tex. 
Mallory Controls, Frankfort, Ind. 
Master Specialties, Costa Mesa, Cal. 
McGill Mfg. Co., Valparaisp, Ind. 
Measurement Sys., Inc., Norwalk, Conn. 
MEKontrol Inc., Northboro, Mass. 
Methode Elctrns., Inc., Chicago, III. 
Micro Switch, Freeport, III. 
Milli-Switch Corp., Gladwyne, Pa. 
Molex Prods. Co., Downers Grove, III. 
Mossman, Donald P., Inc., Brewster, N.Y. 
National Acme, Cleveland, Ohio 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Paul, F.H. & Slein Bros., New York, N.Y. 
Phil more Mfg. Co., Richmond Hill, N.Y. 
Pioneer Foot Swilch Co., Chicago, III. 
Pollak, Joseph Corp., Boslon, Mass. 
Rowan Controller, Westminister, Md. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigolo Inds., Ltd., New York, N.Y. 
Square D Co., Park Ridge, III. 
Slacoswilch, Inc., Cosla Mesa, Cal. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Superior Switch Co., Richmond, Va. 
Switchcraft, Inc., Chicago, III. 
TEC, Inc., Eden Prairie, Minn. 
Texas Inslruments, Dallas, Tex. 
Texas Inslruments, Inc., Attleboro, Mass. 
Tower Mfg. Corp., Providence, R.I. 
Truco, Inc., Simsbury, Conn. 
Underwrilers Safely Device Co., Chicago, 

III. 
Universal Relay Corp., New York, N.Y. 
Vitramon,lnc., Bridgeport, Conn. 
Waldom Elclrns., Inc., Chicago, III. 
Yaskawa Elec. America, Inc., Oak Brool<, 

III. 

Switches, R-F 
Amphenol RF Div., Danburry, Conn. 

p 1884-1887 
Amphenol Sales Dlv., Broadview, 111. 

p 1884-1888 
Applied Research Inc., Port 

Washington, N.Y. 
Bendix, Franklin, Ind. .................... p 1555 
Dalco Inds., Inc., Compton, Cal. .. p 1556 
Dow-Key, Santa Barbara, Cal. 
E & M Labs., WesUake Village, Cal. 
Elctrn. Instr. & Specialty, Winchester, 

Mass. 
General Elec. Co., Schenectady, N.Y. 
Genlsco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Hewlett·Packard, Palo Alto, Cal. 
International Electro Exchange Corp., 

Minneapolis, Minn. 
ITT Jennings, Div. Int'l. Telephone & 

Telegraph Corp., San 'Jose, Cal. 
Lorch Elctrns. Corp., Englewood, N.J. 

p609 
Millen, James Mfg., Malden, Mass. 

p 1489 
R L C Elctms., Inc., Mt. Kisco, N.Y. 
. P 1563 
Sierra Sys., Mountain View, Cal. 
Transco Prods., Inc., Venice, Cal. p 613 
Trompeter Elctrns., Chatsworth, Cal. 
UID Elctms. Corp., Hollywood, Fla. 
Vari·L Co., Inc., Denver, Colo. 
Adams-Russell Co., Waltham, Mass. 
Anaren Microwave, Inc., Syr~cuse, N.Y. 
Andrew Corp., Orland Pk., III. 
Anzac Elctrns., Waltham, Mass. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Denison, R.B., Inc., Bedfprd, Ohio 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 

eeml1971 (Vol. 2) 

Electromagnetic Sci., Inc., Atlanla, Ga. 
Elctrn. Resources Div., Los Angeles, Cal. 
Engelmann Microwave, Montville, N.J. 
Fifth Dimension, Princelon, N.J. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hamlin, Inc., Lake Mills, Wisc. 
Hughes Aircraft Co, Fullerton, Cal. 
Hyletronics Corp., Littleton, Mass. 
Javex Elctms., Cherry Valley, Calif. 
Kevlin Mfg. Co., Woburn, Mass. 
Matrix Sys. Corp., ChatswQrth, Cal. 
Merrimac Resch. & Dev., Inc;, Wesl 

Caldwell, N.J. 
Micro Switch, Freeport, III. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Div, Nashua, N.H. 
Mini-Circuits Lab., Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Olektron Corp., Dudley, Mass. 
Radio Switch, Marlboro, N.J. 
Reeve Elctrns., Inc., Chicago, III. 
Sage Labs. Inc., Nalick, Mass. 
Sanders Assocs., Nashua, N.H. 
Torr Labs., Los Angeles, Cal. 
Wavecom, Inc., Northridge, Cal. 
Whistler Elctrns., Inc., Northridge, Cal. 

Switches, Reed 
ADC Prods., Minneapolis, Minn. 
Allen-Bradley Co., MI!waukee, Wlsc. 
Amphenol RF Div., Danburry, Conn. 
Clare, C.P. & Co., Chicago, 111. 
Coto-Coll Co., Inc., Providence, R.I. 

p 1682 
Douglas Randall Dlv., PawcatUCk, Conn. 
GC Elctrns., Rockford, 111. 
General Elec. Co., Schenectady, N.Y. 
Gordos Corp., Bloomfield, N.J. 

p 1912,1913 
Hamlin Elctms., Inc., Phoenix, Ariz. 

p 1917 
Hathaway Comps., Denver, COlo_p t918 
ITT Jennings, Indl Prods., San Jose, 

Cal .................................................... p 1739 
New Prod. Engrg., Wabash, Ind. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Self·Organlzlng Sys., Inc., Dallas, Tex. 
Tohoku Metal Inds., Ltd., tokyo, Japan 
Transco Prods., Inc., VeniCe, Cal. 
Trompeter Elctrns., Chatl!worth, Cal. 
Ansley Div. ACI Inc., Perkasie, Pa. 
Clare-Pendar Co., Post Falls, Idaho 
Cole Instr., Cosla Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, Ohio 
Furnas Elec. Co., Batavia, III. 
General Reed Co., Clark, N.J. 
GTE Automatic Elec., Northlake, III. 
Hamlin, Inc.; Lake Mills, Wisc. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Matrix Sys. Corp., Chatsworth, Cal. 
McClintock Matrixes, Inc., Woodbury, 

Conn. 
Narda Microwave Corp., Plainview, N.Y. 
National Acme, Cleveland, Ohio 
RBM Conlrols, Logansport, Ind. 
RBM Controls, Logansport, Ind. 
Revere Elctrn. Div., Wallingford, Conn. 
Shigoto Inds., Ltd., New York, N.Y. 
Sigma Instrs., Inc., Bralnlree, Mass. 
Torr Labs., Los Angeles, Cal. 
Whistler Elctrns., Inc., Northridge, Cal. 
Yaskawa Elec. America, Inc., Oak Brook, 

III. 

Switches, RO.cker 
Alrpax Elctrns., Inc., Cambridge, Md. 
A1co Elctrn. Prods., Lawrence, Mass. 

p 1879 
C & K Components, Watertown, Mass. 

p 1892,1893 
Carling ElectriC, W. Hartford, Conn. 

p 1897 
'Chlcago SWitch, Chicago, 111 ....... P 1902 
Contlnental·Wirt Elctms. Corp., 

Warminster, Pa ............................. p 1895 
CTS Corp, Elkhart, Ind; 
Licon Dlv., Chicago, 111. 
Oak Mfg., Crystal Lake, 111. 
Showa Musen Kogyo Co., Ltd., 
"Shlnagawa·Ku Tokyo 141, Japan 
Sorenson Lighted Controls, W. 

Hartford, Conn. 
Stackpole Comps. Co., Raleigh, N.C. 

p 1953 

UID Elctrns; Corp., Hollywood .. Fla. 
p 1959 

Arcolectric Switch Co., N. Hollywood, 
Calif. 

Cable Elec. Prods., Inc., Providence, R.1. 
Circle "F" Industries, Trenlon, N.J. 
Cole-Hersee Co:, S. Boston, Mass. 
Cole Instr., Costa Mesa, Cal. 
Conectrix, Inc., Wheaton, III. 
Cutler-Hammer, Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eby Sis. Co., Jamaica, N.Y. 
Indak Mfg. Corp., Northbrook, III. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mason Electric Co. Inc., Los Angeles, Cal. 
McGill Mfg. Co., Valparaiso, Ind. 
Micro Switch, Freeport, III. 
Molex Prods. Co., Downers Grove, III. 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Pass & Seymour, Inc., Syracuse, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Shigolo Inds., Lid., New York, N.Y. 
Sierra Elec., Gardena, Calif. 
Stettner-Trush Inc., Cazenovia, N.Y. 
Superior Switch Co., Richmond, Va. 
Switchcraft, Inc., Chicago, III. 

Switches, Rotary 
Alrllyte Elctrns. Co., Bayonne, N.J. 

p 1580 
Alco Elctrn. Prods., Lawrence, Mass. 

p 1879 
Amp Inc_, Harris' :rg, Pa ......... p 330,1881 
Amphenol RF Dlv., Danburry, Conn. 
Beckman Instrs., Cedar Grove, N.J. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Carling ElectriC, W. Hartford, Conn. 

p 1897 
Carter Mig. Corp., Hudson, Mass.p 2913 
Centralab, Elctrns., Milwaukee, Wlsc. 

p 1898 
Chicago Dynamic Inds., Chicago, III. 

p 1900 
Chicago Lock Co., Chicago, III ... P 1901 
Chicago Switch, Chicago, III. 
Clare, C.P. & Co" Chicago, III. 
Computer Instrs., Hempstead, N.Y. 
Connector Corp., Chicago, III ..... p 2613 
Couch S.H. Div., Boston, Mass ... p 1675 
CTS Corp, Elkhart, Ind ................... p 1894 
Dlgltran Co., Pasadena, Cal......... p 1905 
Eagle-Signal Dlv., Davenport, Iowa 
Electro Switch Corp., Weymouth, Mass. 

p 1908 
Elctm. Engrs. Co. Cal., Sants Ana, Cal, 

p 1909 
GC Elctms., Rockford, III. 
General Elec. Co., Schenectady, N.Y. 
Grayhlll, Inc., LaGrange, 111 ....... _ ... p 1915 
Haydon, A. W. Co., Waterbury, Conn. 
Ind'i. Devices, Edgllwater, N.J. 
ISC MagnetiCS Dlv., Huntington, N.Y. 

P 1920 
ITT Jennings, Indl Prods., San Jose, 

Cal .................................................... p 1739 
J-B-T Instrs., Inc., New Haven, Conn. 

p 1929 
Janco Corp., Burbank, Cal ... p 1930,1931 
Ledex, Inc., Dayton, Ohio .. p 1936-1939 
Licon Dlv., Chicago, III. 
New England Instr_, Natick, Mass. 
Oak Mfg., Crystal Lake, 111_ .......... P 1942 
Ohmlte Mfg. Coo, Skokie, III. 
RCL Elctrns., Inc., Irvington, N.J. 

p 1946-1948 
R L C Elctrns., Inc., Mt. Kisco, N.Y. 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Seacor, Inc., Norwood, N.J ......... P 1949 
Shallco, Inc., Smlthlleld, N.C. 

p 1950,1951 
Shallcross, Selma, N.C. 
Showa Musen Kogyo Co., Ltd., 

Shinagawa·Ku Tokyo 141, Japan 
Spectrol Elctrns., City of Industry, Cal. 

p 2924,2925 
Stackpole Comps. Co" Raleigh, N.C, 

p 1953 
Stsndard Grigsby Co., Aurora, III. p 1954 
Tech Labs., Inc., Palisades Pic.:, N.J. 

P 1957 
UID Elctms. Corp.,. Hollywood, Fla. 
Unimax Switch Corp., Wallingford, 

Conn. 
Veeder-Root, Hartford, Conn. 

For addresses see YELLOW SECTION 

Switches, Slide 
Ace Elctm. Assoes., Inc., Somerville, 

Mass. 
Allis-Chalmers, Milwaukee, Wisc. 
Ansley Div. ACI Inc., PerkaSie, Pa. 
A.O.I.P., 75/Paris 12eme, France 
Areoleclric Swilch Co., N. Hollywood, 

Calif. 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc., Hartford, Conn. 
ASM Corp., Smithfield, N.C. 
Bec~man Instrs., Helipol Div., Fullerton, 

Cal. 
Bendix Corp., Sidney, N.Y. 
Birnbach Co., Inc., Freeport, N.Y. 
Bowmar ITIC, Inc., Newbury Park, Calif. 
Burgess Swilch Co., Ltd., Scarborough, 

Ont., Can. 
Cable Elec. Prods., Inc., Providence, R.1. 
Carson Mfg. Co., Indianapolis, Ind. 
Circle "F" Industries, Trenlon, N.J. 
Clarostat Mfg. Co., Inc., Dover, N.H. 
Cole-Hersee Co., S. Boston, Mass. 
Cole Inslr., Costa Mesa, Cal. 
Colleclron Corp., New York, N.Y. 
Conectrix: Inc., Wheaton, III. 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Cutler-Hammer, Milwaukee, Wisc .. 
Denison, R.B., Inc., Bedford, Ohio 
Durant Mfg. Co., Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
Eastern Specialty Co., Philadelphia, Pa. 
Edison Elclms. Div., Manchester, N.H. 
Essex Cryogenies Inds., St. Louis, Mo. 
Eugene Engrg. Co., Inc., Rockland, Mass. 
Furnas Elec. Co., Batavia, III. 
General Devices, Inc., Princeton, N.J. 
General Elec., Providence, R.1. 
General Microwave Corp., Farmingdll1e, 

N.Y. ' 
General Reed Co., Clark, N.J. 
Haydon Switch ,& Instr., Waterbury, Conn. 
Honeywell, Ft. Washington, Pa .. 
Indak Mfg. Corp., Northbrook, III. 
Javex Elctms., Cherry Valley, Calif. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Lem Instrum!!nt Corp., Farmingdale, N.Y. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mallory Controls, Frankfort, Ind. 
Markite Corp., New York, N.Y. 
Mason Electric Co. Inc., Los Angeles, Cal. 
Micro SWitch, Freeport, III. 
Microlab/FXR, Livingston, N.J. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Miniature Elctrn. Comps. Corp., Holbrook, 

Mass. 
Mossman, Donald P., Inc., Brewster, N.Y. 
Muirhead, Inc., Mountainside, N.J. 
National Acme, Cleveland, Ohio 
Ney, J.M. Co., Bloomfield, Conn. 
Omega Engrg., Inc., Stamford, Conn. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Paul, F.H. & Slein Bros., New York, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Pollak, Joseph Corp., Boston, Mass. 
Poly-Scienlific, Blacksburg, Va. 
Radio Swilch, Marlboro, N.J. 
Rystl Elctms. Corp., N. Miami Beach.- Fla. 
Sealectric Swilch & Relay Co., Chicago, 

III. 
Shigolo Ind~., LId., New York, N.Y. 
Stacoswitch, Inc., Costa Mesa, Cal. 
Subminiature Instrs. Corp., Riverside, Calif. 
Superior Swilcn Co., Richmond, Va. 
Switchcraft, Inc., Chicago, III. 
Tabet Mfg. Co., Norfolk, Va. 
Tenor Co., Inc., New Berlin, Wisc. 
Texas Instruments, Inc., Attleboro, Mass. 
Tower Mfg. Corp:', Providence, R.1. 
TRG Prods., E. Boston, Mass. 

Switches, Rotary Chopper 
Alrllyte Elctrns. Co., Bayonne, N.J. 

p 1580 
Oak Mfg., Crystal Lake, III. 
Cole Instr .. Costa Mesa, Cal. 
Collectron Corp., New York, N.Y. 
Melrological Data Corp., Garfield, N.J. 
Ney, J.M. Co., Bloomfield, Conn. 
Teledyne Gurley, Troy, N.Y. 

SWitches, Slide 
Alco Elctrn. Prods., Lawrence, Mass.p 

1879 .' 
Amp Inc., Harrisburg, Pa. ........ p 330,1881 
Amphenol RF Div., Oanburry, Conn_ 

10.79 



Switches,. Slide (cont'd) 
Carling Electric, W. Hartford, Conn. 

p 1897 
Centralab, Elctrns., Milwaukee, Wisc. 

p 1898 
Chicago Dynamic Inds., Chicago, III. 
Chicago Switch, Chicago, m ••...•. p 1902 
Contlnental·Wlrt Elctms. Corp., 

Warminster, Pa ••••••••••••••••••••••••••••• p 1895 
Dabum Elctms. & Cable Corp., Bronx, 

N.Y. 
GC Elctrns., Rockford, III. 
General Elec. Co., Schenectady, N.Y; 
Guardian Elec. Mfg. Co., Chicago, III. 
International Electro Exchange Corp., 

Minneapolis, Minn. 
ITT Jennings, Indl Prods., San Jose, 

Cal 
Ledex, Inc., Dayton, Ohio 
LVC Ind's., Inc., Corona, N;Y. 
Oak Mfg., Crystal Lake, III. 
Rye Inds., Inc., Mamaroneck, N.Y. 
Seacor, Inc., NorWood, N.J ••••••••• P 1949 
Showa Musen Kogyo Co.; Ltd., 

Shinagawa·Ku Tokyo 141, Japan 
Stackpole Comps. Co., Raleigh, N.C. 

. P 1953 
Standard Grigsby Co., Aurora, III. p 1955 
UID Elctms. Corp., Hollywood; Ra. 

p 1959 
Wllbrecht Inc., St. Paul, Minn •••.•• p 1961 
Ansley Div. ACI Inc .• Perkasie, Pa. 
Arcolectric·Switch Co., N.Hollywood; 

Calif. .' 
Ark·Les Switch Corp., Watertown, Mas·s. 
Arrow·Hart, Inc., Hartford, Conn. 
Birnbach Co., Inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.I. 
Circle "F" Industries, Trenton, N.J. 
Cole Instr., Costa Mesa, Cal. 
Components Specialties, Inc., Fre.eport, 

N.Y. . 
Conectrix, Inc., Wheaton, III. 
Consolidated Resistance Sis.; Yonkers, 

N.Y. . 
Cutler·Hammer, Milwaukee, Wisc: 
Eby Sis. Co., Jamaica, N.Y. . 
Essex Cryogenics Inds., SI. Louis, Mo. 
Indak Mfg. Corp., Northbrook, III. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mason Electric Co. Inc., Los Angeles, Cal. 
Micro Switch, Freeport, Iii. 
Ney, J.M. Co., Bloomfield, Conn. 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Pass & Seymour, Inc., Syracuse, N.Y. 
Paul, F.H. & Stein Bros .. New York, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
Stettner·Trush Inc., Cazenovia, N.Y. 
Superior. Switch C6., Richmond, Va. 
Switchcraft, Inc .. Chicago, III. 
Underwriters Safety Device Co., Chicago, 

III. . 

Switches, Snap-Action (All 
Types) 

Alco Elctrn. Prods., Lawrence, Mass .. 
Allen·Bradley Co., Mllwaukl!e, Wisc •. 
Amphenol RF Div., Danburry, Conn. 
Cherry Electrical Prods., Waukegan, III 

p 1899 
Chicago Lock Co., Chicago, III. 
Chicago SWitch, Chicago, III ....... P 1902 
Connl!ctor Corp., Chicago, ill. 
Contlnental·Wirt Elclrns. corp., 

Warminster, Pa. . . 
CTS Corp, Elkhart, Ind. 
Electro Switch Corp., Weymouth, Mass. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
General Elec. Co., Schenectady,. N.Y. 
Grayhlll, Inc., laGrange, III. . 
Guardian Elec. Mfg. Co.,. Chicago, III. 
ISC Magnetics Div., Huntington, N.Y •. 

. . P 1920 
J·B·T Instrs., Inc., New Haven, Conn. 
Janco Corp., Burbank, Cal:' 
Licon Dlv., Chicago, III ................... P 1934 
Potter & Brumfield, Princeton, Ind. 
RCL Elctrns., Inc., Irvington, N.J. 
Robertshaw Controls, Columbus, Ohio· . 

Shallcross, Selma, N.C. . 
p 1945. 

Showa Musen Kogyo Co., Ltd., 
Shlnagawa·Ku Tokyo 141, Japan. 

1080 

Smith, Herman H., Inc., Bklyn., N.Y •. 
Stackpole Comps. Co., Raleigh, N.C. 

p 1953 
. Standard Grigsby Co., Aurora, lII.p 1955 
UID Elctrns. Corp., 'Hollywood, Ra. 
Unlmax Switch Corp., Wallingford, 

Conn. _ ........ , ... ; ... ;~ ...................... p 1960 
Airpax Elctrns., So. EI Monte, Cal. . 
Arcolectric Swnch 00., N. Hollywood, 

Calif. 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc.,.Har:tford, Conn. 
Beltone Electronics Corp., Chicago, III. 
Birnbach Co., Inc., Freeport, N.Y .. 
Burgess Switch C6., Ltd., Scarborough, 

Onl., Can. 
Carson Mfg. Co., Indianapolis, Ind. 
Circle "F" Industries, Trenton, N.J. 
Clare-Pendar Co., Post Falls, Idaho 
. Clarostat Mfg. Co., Inc., Dover, N.H. 
Cole Instr., Co.sta Mesa, Cal. 
Columbus Elec. Mfg. Co., Columbus, Ohio 
Compu-Lite Corp., Irvine, Cal 
Conectrix, Inc., Wheaton, III. 

. Control Prods., Inc.,. E. Hanover, N. J. 
Controls Co. of America, Schiller Park, III. 
Controls Co. of America, Folcroft, Pa. 
Cutler-Hammer, Milwaukee, Wisc. 
Denison, R.B., Inc., Bedford, .Ohio 
Eagle Elec. ~fg. Co., L. I. C., N.Y. 
Eby Sis. Co .• Jamaica, N.V. 
Furnas Eisc. Co., Batavia, III. 
General Elec., Providence. R.I. 
General Equip. & Mfg., Louisville. Ky. 
General Reed Co., Clark, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Haydon Switch & Instr., Waterbury, Corin. 
Hi-Tek Corp., Santa Ana, Calif. 
Jaidinger Mfg. Co., Inc .• Chicago. III. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Mason Electric Co. Inc., Los Angeles. Cal. 
Master Specialties, Costa Mesa, Cal. 
McClintock Matrixes; Inc., Woodbury, 

Conn. 
McGill Mfg. Co .. Valparaiso, Ind. 
Micro Switch, Freeport, III. 
MiIIi-Switch Corp., Gladwyne, Pa. 
National Acme, Cleveland, Ohio 
Norwalk Thermostat Co., Norwalk, Ohio 
Precision Switch, Port Chester, N.Y. 
Price Elec. Co., Frederick, Md. 
Reed Switch Dev., Greenwich, Conn. 
·Rystl Elctrns. Corp .• N. Miami Beach, Fla. 
Sealectric Switch & Relay Co., Chicago, 

III. 
Shigoto Inds., Ltd., New York, N.Y. 
Stacoswitch, Inc .• Costa Mesa, Cal. 
Sundstrimd Data Control, Redmond, 

Wash. 
Switchcraft, Inc., Chicago, ·111. 
TEC, InC., Eden Prairie, Minn. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Tower Mfg. Corp., Providence, R.1. 
Truco. Inc .• Simsbury, Conn. 
United Elec. Controls Co., Watertown, 

Mass: 
Universal Relay Corp., New York, N.Y. 
Vulcan Elec. ITT, Danvers, Mass. 

Switches, Solid State 
A. D. Data SYII., Inc., Rochester, N.Y. 
Alrpax Elctrns., Inc., Cambridge, M.d. 
Alrpax Elctrns., Ft. Lauderdale, Fla. 

p 1308 
Alco Elctrn. Prods., Lawrence, Mass. 
Allen·Bradley Co., Milwaukee, Wisc. 
American. Elctrn. Labs., Inc., Lansdale, 

Pa. 
American Nucleonics Corp., Woodland 

Hills, Cal............................................ p 307 
Amphenol RF Dlv., Danburry,. Conn. 
Applied Research· Inc., Port 

Washington, N.Y. 
Arra Inc., Bayshore, N.Y .... ; .......... P 1553 
Autronlcs Corp., Pasadena,. Calif. 
Betamlle Electronic Devices, Culver 

City, Calif .... _ ................................. p 1660 
Bulova Watch Co., Freq. Control 

Prods., Elctrns. Dlv., WoodSide, N.Y. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., WoodSide, N,Y .. 
Dalco Inds., Inc., Compton, Cal.,. p 1556 
Digital Equip. Corp., Maynard, Mass. 
Dynage, Bloomfield, Conn. 
E & M Labs., Westlake Vlllage~ Cal. 
Elctrn. Instr. & SpeCialty, Winchester, 

Mass. 

PRODUCT INDEX & DIRECTORY (Vol. 2) 
General Eleetc. Semiconductor, 

Syracuse" N.Y. . 
General illumination, Inc., St. Paul, Mlnn 
General MagnetIcS, Bloomfield, N.J. 
GenlSco Tech. Corp., Genlstron Dlv., 

Compton, Cal. 
Grayhlll, Inc., laGrange, III. 
Grlgsby·Barton, Inc., Rolling Meadows, 

111... ................. , .................................. p 1711 
Hamlin Elctrns., Inc., Phoenix, Ariz. 
Hewlett·Packard, Palo Alto, Cal. 
HI-G, Windsor Locks, Conn. . 
Hughes Aircraft Co., Mos Div., Newport 

Beach, Cal. 
Hybrid Sys. Corp., Burlington, Mass. 
Ind'i Elctrn. Engrs., Van Nuys, Cal 
International Rectifier, EI Segundo, Cal. 
ISC MagnetiCS Div., Huntington, N.Y. 

p 1920,1921 
Ledex, Inc., Dayton, Ohio ............ p 1940 
Licon Div., Chicago, III ................... p 1935 
Lorch Elctms. Corp., Englewood, N.J. 

p 609 
Phll8delphia Sci. Controls, Croydon, Pa. 
Precision Slsndards Corp., ~anta An.a, 

Cal. 
Solid Slste Elctrns., Sepulveda, Cal. 
Sonex, Inc., Bethayres, Pa. 
Sprague Elec. Co., No. AdamS; Mass. 
Tempo/UTI Dlv., Chatsworth, Cal. 
Transco prods., Inc., Venice, Cal. p 613 
Transmagnetics Inc., Farmingdale, N.Y. 
Triac Elctm. Sys., N.Y., N.Y. 
Westinghouse Elec., YoungWOOd, Pa. 
Adams-Russell Co., Waltham, Mass. 
Adams & Westlake, Elkhart, Ind. 
Aladdin Controls, Nashville, Tenn. 
Allis, Louis Co., Milwaukee, Wisc. 
Analog Devices, Inc., Norwood, Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Arbor Sys., Inc .• Ann Arbor, Mich. 
Arrow-Hart, Inc., Hartford, Conn. 
AssemblyElctrns. Ltd., Niagara Falls, 

Can. 
Automatic Switch Co., Florham Park, N.J. 
Blake Electronics. Inc., ·Muskego, Wisc. 
Burgess Switch Co., Ltd., Scarborough, 

Onl., Can. ' , 
Burr-Brown Resch. Corp., Tucson, Ariz. 
Cal-Power Corp., EI Segundo, Calif. 
Collins Radio Co., Dallas, Tex. 
Compu-Lite Corp., Irvine, Cal 
Controlotron Corp., Farmingdale, N.Y. 
Cutler-Hammer, Milwaukee. Wisc. 
Cyberex Inc., Willoughby,' Ohio 
Denison, R.B., Inc., Bedford, Ohio 
Design Prods. Corp., Troy, Mich. 
Dickson Elctrns. Corp., Scottsdale, Ariz 
Dynair Elctrns. Inc., San Diego, Calif. 
EDC (Electro Dev.), Lynnwood, Wash. 
Elctrn. Modules Corp., TImonium, Md. 
Elctrn. Resources Div., Los Angeles, Cal. 
Engelmann Microwave, Montville, ·N.J. 
Exide Power Sys. Div., Philadelphia, Pa. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. 
Fifth Dimension, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 
Gems Div., Farmington, Conn. 
General Devices, Inc., Princeton, N.J. 
General Elec., Providence, R.1. 
General Microwave Corp., Farmingdale, 

N.Y. 
GTE Sylvania Inc., Elctrn. Sys. Gp., 

Waltham, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Gulton Inds., Costa Mesa, Cal. 
Halmar Elctrns., Inc., Columbus. Ohio 
Hoagland Instr., Red Bank, N.J. 
Hughes Aircraft Co, Culver City, Cal. 
Hyletronics Corp., Littleton, Mass. 
Ind'l. Solid State Controls,York, Pa. 
Isotech Inc., Westford, Mass. 
Jay-EI Prods., Gardena, Calif. 
Jordan Controls, Milwaukee, Wisc. 
Kevlin Mfg. Co., Woburn, Mass. 
Lancer Elctrns. Corp., Norristown, ·Pa. 
Leviton·Mfg. Co., Inc., Brooklyn, N.Y. 
Lutron Elctrns. Co .. Inc., Coopersburg, Pa: 
Maytronics, Inc., Colorado Springs, Colo: 
MEM Controls, Inc., Wickliffe. Ohio 
Micro Switch, Freeport, III. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua; N.H. 
Midland Standard Inc., Elgin, III. 

Monsanto-Elctrn. Spec. Prods., Cupertino, 
Cal. 

Mullard, Inc., Farmingdale, N.Y . 
Neill Engrg. Co., Akron, Ohio. 
Nucleonic Prods., Canoga Pk, Cal. 
Olektron Corp., Dudley. Mass. 
Power Control Corp., Pittsburgh, Pa. 
Rantec Div., Calabasas, Calif. 
Reed Switch Dev., Greenwich, Conn. 
Relearn, MI. View, Calif. 
Sanders Assocs., Nashua, N.H. 
Servo Dev. Corp., Hicksville, N.Y. 
Singer - Tele-Signal, Woodbury, N.Y. 
Special Microwave Devices Oper., 

Waltham, Mass. 
Square 0 Co., Park ·Ridge, III. 
Stacoswitch. Inc .• Costa Mesa, Cal. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
TEC. Inc., Eden Prairie, Minn . 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. . 
Texas Instruments, Inc., Attleboro, Mass. 
Trepac Corp. America, Englewood, N.J. . 
Varian Assocs .. Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 
Weltronic Co., Southfield, Mich. 
Western Microwave Labs., Los Gatos, Cal. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 
Zenrad Controls Co., Santa Barbara. Cal. 
Zeta Labs., Inc., Mountain View, Calif. 

Switches, Step Type 
A. D. Data Sys., Inc., Rochester, N.Y. 
Alrflyte Elctrns. Co., Bayonne, N.J. 
Bowmar·lnstr. Corp., Ft. Wayne, Ind. 
Chicago Dynamic Inds., Chicago, III. 
Chicago Switch, Chicago, III. 
Clare, C.P. & Co., Chicago, III ..... P 1671 
Eagle-Signal Dlv., Davenport, Iowa 
Electro Switch Corp., Weymouth, Mass. 
Guardian Elec. Mfg. Co., Chicago, III. 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
ISC MagnetiCS Dlv., Huntington, N.Y. 
ITT Jennings, Div. Inl'l. Telephone & 

Telegraph Corp., Sari Jose, Cal. 
Janco Corp., Burbank, Cal. 
Ledex, Inc., Dayton, Ohio ............ P 1940 
North Elec. Co.; Gallon, Ohio 
Oak Mfg., Crystal Lake, III ........... P 1943 
RCL Elctrns~ Inc., Irvington, N.J. 
R L C Elctms., Inc., Mt. Kisco, N.Y. 
Schrack Elec. SIs., New York, N.Y. 

p 1787 
Sealectro Corp., Mamaroneck, N.Y. 

p 2711 
Shallcross, Selma, N.C. 
Tech Labs., Inc., Palisades Pk., N.J. 

P 1957 
Agastat Div., Elizabeth. N.J. 
Allis~Chalmers, Milwaukee, Wisc. 
Bowmar/TIC, Inc., Newbury Park, Calif. 
Cole Instr., Costa Mesa, Cal. . 
Consolidated Resistance SiS., Yonkers, 

N.Y. 
Denison, R.B., Inc .. Bedford, Ohio 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Edison Elctrns. Div., Manchester, N.H. 
Rfth Dimension, princeton, N.J, 
General Devices, Inc., Princeton, N.J. 
GTE Automatic Elec., Northlake, III. 
Imtra Corp., Medford, Mass. 
Leviton Mfg. Co., Inc., Brooklyn, N.Y. 
Master Specialties, Costa Mesa, Cal. 
Precision Switch, Port Chester, N.Y. 
Special Microwave Devices Oper:, 

Waltham, Mass. . 
Square 0 Co., Park Ridge, III. 
Strombsrg·Carlson Corp., Rochester, N.Y. 
Subminiature Instrs. Corp., Riverside, Calif. 
Tenor Co., Inc" New Berlin, Wisc. . 
Universal Relay Corp., New York, N.Y. 

Switches, Thermally Actuated 
Allen·Bradley Co., Milwaukee, Wlsc. 
Cox & Co., Inc., New York, N.Y. 
ElectroniC Resear.ch Co., Shawnee 

MiSSion, Kans. 
Elmwood Sensors, Inc., Cranston, R.I. . 

P 1970 
Engelhard Minerals & Chem., Murray 

Hill, N.J. " I 

For addresses see YELLOW SECTIOf',l eem/1971 (Vol. 2) 
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General Elec. Co., Schenectady, N.Y. 
Hamlin Elctrns., Inc., Phoenix, Ariz. 
ISC Magnetics Div., Huntington, N.Y. 
Philadelphia Sci. Controls, Croydon, Pa. 
Aladdin Controls, Nashville, Tenn. 
Bimet Corp., Morris, III. 
Burling Instr. Co., Chatham, N.J. 
Cable Elec.' Prods., Inc., Providence, R.1. 
Chatham Controls Corp., Chatham, N.J. 
Control Prods., Inc., E. Hanover, N. J. 
Dales, Franklin Co., Akron, Ohio 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Fasco Inds., Inc., Rochester, N.Y. 
Fenwal, Inc., Ashland, Mass. 
G-V Controls, Livingston, N.J. 
GTE Sylvania Inc., Danvers, Mass. 
Honeywell, Residential Div., Mpls., Minn. 
Instrulab, Inc., Dayton, Ohio ' 
Jaidinger Mfg. Co., Inc., Chicago, III. 
K West, Westminster, Calif. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kistler Instr. Co" Redmond; Wash. 
Networks Elctm. Corp., Chatsworth, Calif. 
Norwalk Thermostat Co" Norwalk, Ohio 
Princo Instrs., Southampton, Pa. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Standard COntrols, Seattle, Wash. 
Sundstrand Data Control, Redmond, 

Wash. 
Symbolic Displays, Inc., Orange, Calif. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
United Elec. Controls Co., Watertown, 

Mass. 
Valverde Labs., Oakfield, N.Y. 
Vulcan Elec. ITT, Danvers, Mass. 

SWitches, Thumbwheel 
Airpax Elctrns., Inc ... Cambridge, Md. 
Amp Inc., Harrisburg, Pa ............. _. p 1881 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
Cherry Elec1rlcal Prods., Waukegan, III 

p 1899 
Chicago Dynamic Inds., Chicago, III. 

p 1900 
Digitran Co., Pasadena, CaL p 1904,1905 
EIc1rn. Engrg. Co. Cal., Santa Ana, Cal. 

p 1909 
Electrospace Corp., Westbury ...... p 323 
General Elec. Co_, Schenectady, N.Y. 

, pl~1 

Haydon, A.. W. Co., Waterbury, Conn. 
Inter-Market, Inc., Glenview, III ... P 1926 
Interswltch, Burlingame, Cal ....... p 1927 
ISC Magnetics Div., Huntington, N.Y. 
Kessler-Ellis Prods., Atlantic Highlands, 

N.J. 
LVC Ind's., Inc., Corona, N.Y. 
Oak Mfg., Crystal Lake, III. 
Seacor, Inc., Norwood, N.J_ ........ P 1949 
Standard Grigsby Co., Aurora"lII.p 1955 
Tech Labs., Inc., Palisades Pk., N.J. 

P 1957 
Beckman instrs., Helipot Div., Fullerton, 

Cal. 
Bendix Corp., Sidney, N.Y. 
Cole Instr., Costa Mesa, Cal. 
Consolidated Resistance SiS., Yonkers, 

N.Y. , 
Edison Elctrns, Div., Manchester, N.H. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Shigoto Inds., Ltd., New York, N.Y. 
Tower Mfg. Corp., Providence, R.1. 

Switches, Time Delay 
Allen-Bradley Co., Milwaukee, Wisc. 
American Time Products, Woodside, 

N.V. 
Autronics Corp., Pasadena, Calif. 
Betamlte Electronic Devices, Culver 

City, Calif. 
Bulova Watch Elctrns. Div. Amer. Time 

Prods., Woodside" N.V. 
Bulova Watch Co., Servo Prods. 

Elctrns. Div., Woodside, N.V_ 
HI-G, Windsor LockS, Conn. . 
ISC Magnetics Div., Huntington, N.V. 
Magnecraft Elec., Chicago, III. 
Philadelphia Sci. Controls, Croydon, Pa. 
Precision Timer, Westbrook, Conn. 
Tempo/UTI Dlv., Chatsworth, Cal. 
Triac Elctrn. Sys., N. V., N. V. 
Adams & Westlake, Elkhart, Ind. 
Arrow-Hart, Inc., Hartford, Conn. 
Cutler-Hammer, Milwaukee, Wisc. 
Hoagland Instr., Red Bank, N.J. 

Ind'l. Solid State Controls, York, Pa. 
Norwalk Thermostat Co .• Norwalk, Ohio 
Square D Co., Park Ridge, III. 
Tempo Instr., Plainview, N.Y. 
Texas Instruments, Dallas, Tex. 
Texas Instruments; Inc., Attleboro, Mass. 
Zenith Controis Inc., Chicago, III. 

Switches, Timing-See Timers 

Switches, Toggle 
Alco Elctrn_ Prods., Lawrence, Mass. 

p 1878 
Allen-Bradley Co., Milwaukee, Wlsc. 
Amphenol RF Div., Danburry, Conn. 
C & K Components, Watertown, Mass. 

p 1892,1893 
Carling Electric, W. Hartford, Conn. 

p 1897 
Chicago SWitch, Chicago, III. 
Electrospace Corp., Westbury 
GC Elctrns., Rockford, III. 
General Elec. Co."Schenectady, N.V. 
ISC MagnetiCS Dlv., Huntington, N.Y_ 

p 1920 
J-B-T Instrs., Inc., New Haven, Conn. 

p 1929 
Kay Elemetrlcs, Pine Brook, N.J. 
Kulka Elec. Corp., Mt. Vernon, N.V. 
Licon Div., Chicago, 111 ..... _ .... _ ........ p 1935 
Rye Inds., Inc., Mamaroneck, N.V. p 270 
Showa Musen Kogyo Co., Ltd., 

Shinagawa-Ku Tokyo 141, Japan 
p2715 

Smith, Herman H., Inc_, Bklyn., N.V. 
T-Bar Inc-, Wilton, Conn • .--... .--..... p 1697 
UID Elctrns. Corp., Hollywood, Aa. 
Un'imax Switch Corp., Wallingford, 

Conn. 
Airpax Elctrns., So. EI Monte, Cal. 
Arcoiectric Switch Co., N. Hollywood, 

Calif. 
Ark-Les Switch Corp., Watertown, Mass. 
Arrow-Hart, Inc., Hartford, Conn. 
Automatic Switch Co., Florham Park, N.J. 
Birnbach Co., inc., Freeport, N.Y. 
Cable Elec. Prods., Inc., Providence, R.1. 
Circle "F" Industries, Trenton, N.J. 
Cole-Hersee Co., S. Boston, Mass. 
Conectrix, Inc., Wheaton, III. 
Control Prods., Inc., E. Hanover, N .. J. 
Controls Co. of America, Folcroft, Pa. 
Culver Stearns Mfg. Co., Worcester, 

Mass. 
Cutler-Hammer, Milwaukee, Wisc. 
Eagle Elec. Mfg. Co., L. I. C., N.Y. 
'Edison Elctrns. Div" Manchester, N.H. 
Essex Cryogenics Inds., SI. Louis, Mo. 
General Elec., Providence, R.I. 
Haydon Switch & Instr., Waterbury, Conn. 
Indak Mfg. Corp., Northbrook, III. 
Leviton Mfg. Co., Inc., Brooklyn .. N.Y. 
Mason Electric Co. Inc., Los Angeles, Cal. 
Master Specialties, Costa Mesa, Cal. 
McGill Mfg. Co., Valparaiso, Ind. 
Micro Switch, Freeport, III. 
Microwave Assocs., Inc., Burlington, Mass. 
MiIIi-Switch Corp., Gladwyne, Pa. 
Network Inds., Inc., Bayonne, N.J. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Pass & Seymour, Inc., Syracuse, N.Y. 
Philmore Mfg. Co., Richmond Hill, N.Y. 
Pollak, Joseph Corp., Boston, Mass. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Rystl Elctrns. Corp., N. Miami Beach, Fla. 
Shigoto Inds., Ltd., New York, N.Y. 
Sierra Elec., Gardena, Calif. 
Superior Switch Co., Richmond, Va. 
Switchcraft, Inc., Chicago, III. 
Texas Instruments, Dallas, Tex. 
Texas Instruments, Inc., Attleboro, Mass. 
Torsion Balance Co., Clifton, N.J. 
Tower Mfg. Corp., Providence, R.I. 

Switches, Touch Actuated 
Chicago Switch, Chicago, 111_ 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Wild Rover Corp., Closter, N.J_ •• P 1962 
Airpax Elctrns., So. EI Monte, Cal. 
Burgess Switch Co., Ltd., Scarborough, 

Onl., Can. 
Datanetics Corp., Redondo Beach, Cal 
Denison, R.B., Inc., Bedford, Ohio 
Relay Service Co., Chicago, III. 
Rodale Mig. Co., Inc., Emmaus, Pa. 

Synchro Transmitters, Solid-State 
Switches, Transfer 
Allen-Bradley Co., Milwaukee, Wlsc_ 
Amphenol RF Dlv., Danburry, Conn. 

p 1885 
Amphenol Sales Div., Broadview, III. 

. P 1885 
Chicago Switch, Chicago, III. 
Dalco Inds., Inc., Compton, Cal ... p 1556 
Dow-Key, Santa Barbara, Cal. 
Electro Switch Corp., Weymouth, Mass. 

p 1908 
General Elec. Co., Schenectady, N.V. 
Janco Corp., Burbank, Cal. 
Johnson E. F. Co., Waseca, Minn. 
Kilovac Corp., !ianta Barbara, Cal. 
Ledex, Inc., 'Dayton, Ohio ............ p 1940 
R L C Elctrns., Inc., Mt. Kisco, N. V_ 
Ross Engrg. Corp., Campbell, Cal. 

p 1786 
Tech Labs., Inc., Palisades Pk_, N_J. 
Andrew Corp., Orland Pk., III. 
Arrow-Hart, Inc., Hartford, Conn. 
Automatic Switch Co., Florham Park, N.J. 
Cole Instr., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Cyberex Inc.; Willoughby, Ohio 
Fifth DimenSion, Princeton, N.J. 
Furnas Elec. Co., Batavia, III. 
General Microwave Corp., Farmingdale, 

N.Y. 
Hyletronics Corp., Littleton, Mass. . 
Lakeshore Electric Corp., Bedford, OhiO 
Matrix Sys. Corp., Chatsworth, Cal. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Relay Service Co., Chicago, III. 
Square D Co., Park Ridge, III. 
Teledyne KinetiCS, Solana Beach, Cal. 
Texas Instruments, Dallas, Tex. 
Torr Labs., Los Angeles, Cal. 
Wavecom, Inc" Northridge, Cal. 
Zenith Controls Inc., Chicago, III. 

Switches, Trigger 
Carling ElectriC, W. Hartford, Conn. 

p 1897 
Daburn Elctrns. & Cable Corp., Bronx, 

N.V. . 
Guardian Elec. Mfg. Co_, Chicago, III. 
Ross Engrg. Corp., Campbell, Cal. 
Signa lite, Neptune, N.J. 
Triac EIc1rn. Sys., N.V., N.V. 
Arrow-Hart, Inc., Hartford, Conn. 
Cole Instr., Costa Mesa, Cal. 
Conectrix, Inc:, Wheaton, III. 
Controls Co. of America, Schiller Park, III. 
Cutler-Hammer, Milwaukee, Wisc. 
General Devices, Inc., Princeton, N.J. 
General Elec., Providence, R.1. 
Mason Electric Co. Inc., Los Angeles, Cal. 
Maxwell Labs., Inc., San Diego, Calif. 
McGill Mfg. Co., Valparaiso, Ind. 
Measurement Sys., Inc., Norwalk, Conn. 
Nucleonic Prods., Canoga Pk, Cal. 
Pacific Switch Controls, Inc., Van Nuys, 

Calif. 
Stettner-Trush Inc., Cazenovia, N.Y. 

Switches, Ultrasonic 
Abtronics, Inc., Livermore, Calif. 
Cole Instr., Costa Mesa, Cal. 
Cutler-Hammer, Milwaukee, Wisc. 
Delavan Mig Co, West Des Moines, Iowa 
Linden Labs., Inc., State College, Pa. 
National Sonics, Farmingdale, N.Y. 

SWitches, Vacuum 
Computer Instrs., Hempstead, N.V. 
General Elec. Co., Schenectady, N;V. 
In Jennings, Div. Inl'l. Telephone & 

Telegraph Corp., San Jose, Cal. 
Kilovac Corp., Santa Barbara, Cal. 
Kratos Instrument Div., Pasadena, Cal 
R9SS Engrg. Corp., Campbell, Cal. 
Tapeswitch Corp. Amer., Farmingdale, 

N.V ......... .--... .--.......................... ..-• .-- P 1956 
Alocon Co., Lakeview, Ohio 
Cole Instr., Costa Mesa, Cal. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Cutler-Hammer, Milwaukee, Wisc. 
Edwards High Vacuum, Grand Island, N.Y. 
Eimac, San Carlos, Calil. 
Fredericks Co., Huntingdon Valley, Pa. 
Gagne Assocs., Inc., Binghamton, N.Y. 
H-B Instr. Co., Phila., Pa. 
Hamlin, Inc., Lake Mills; Wisc. 

Meletron Corp., Los Angeles, Calif. 
Mercoid Corp., Chicago, III. 
Microwave Assocs., Inc., Burlington, Mass. 
Norton Co., Newton, Mass. 
Precision Sensors, Inc., TrumbUll, Conn 
Torr Labs., Los Angeles, Cal. 
United Elec. Controls Co., Watertown, 

Mass. 
U.O.P. Instrs. Div., GreenwiCh, Conn. 
Vacuum Equip. Div., Newton, Mass. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Switches, Waveguide 
American Elctrn. Labs_, Inc., Lansdale, 

Pa_ 
Amphenol RF Dlv., Danburry, Conn. 
Arra Inc-, Bayshore, N.Y. 
E & M Labs-, Wesllake Village, Cal. 
Transco Prods., Inc., Venice, Cal. p 613 
Wavellne, Inc., W. Caldwell, N.J. p 1567 
Adams-Russell Co., Waltham, Mass. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Andrew Corp., Orland Pk., III. 
Cardwell Condenser, Lindenhurst, N.Y. 
Coax Devices Inc., Chelsea, Mass. . 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Electromagnetic Sci., Inc., Atlanta, Ga. 
Ferranti Ltd., Hollinwood, Lancs., England 
Fifth DimenSion, Princeton, N.J. 
Filmohm Div., Long Island City, N.Y. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Kevlin Mfg. Co., Woburn, Mass. 
Lieco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calil. 
Microlab/FXR, livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. . 
Nurad, Inc., Baltimore, Md. 

. Omega Labs., Inc., Rowley, Mass. 
PRD Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas, Calif. 
RF Systems, Inc., Cohas~et. Mass. 
Sedco Sys., Inc., Farmingdale, N.Y. 
Struthers Elctrns. Corp., Mamaroneck, 

N.V. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. 
Teledyne Microwave, Sunnyvale, Cal. 
Torr Labs., Los Angeles, Cal. 
TRG Prods., E. Boston, Mass. 
Varian Assocs., Palo Alto, Cal. 
Wavecom, Inc., Northridge, Cal. 

Swltchlights-See Switches, 
Illuminated 

Synchro Error Testers-See 
Testers, Synchro Error-'voI1 

Synchro I Resolver Testers­
See Testers, Synchro / 
Resolver-Vol 1 . 

Synchro Resolvers-See 
Resolvers, Synchro 

Synchro Transmitters, 
Solid-State 

Astrosystems, Lake Success, N. V. P 333 
Bendix Envlronmll. SCi., Baltimore, Md. 

, P 336 
Control Technology' Co., L.I.C., N.Y. 
DOC, Hicksville, N.V ......... _._ ............. p 347 
General MagnetiCS, Bloomfield, N.J. 

p 1320 
Ind'l. Control Co.~ Farmlngdale,.N_V_ 
Natel Engrg. Co., Canoga Pk., Cal. p 367 
North Allanllc Inds., Plainview, N.Y. 

p 530 
Transmagnellcs Inc., Farmingdale, N.Y. 

p 1875 
Computer Conversions Corp., East 

Northport, N.Y. 
Dynalex, Inc., Burbank, Cal. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 

eem/1971 (Vol. 2) For addresses see YELLOW SECTION 1081 



Synchro Transmitters, Solid-State (cont'd)_ 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Ten Bosch, M., Inc., Pleasantville, N.Y. 
Weston-Transicoil, Worcester, Pa. 

Synchronizers, Klystron " 
BWO-See Val 1 

Synchros 
Bowmar Inslr, corp., FI, Wayne, Ind, 

p 1582 
General Elec, Co" Schenectady, N,Y, 
Rolatlng Comps" Bay Shore, N,Y, 
Vernltron, Torrance, Cal. 
American Elctrns., Inc., Fullerton, Cal. 
Bendix, S. Montrose, Pa. 
Boehme, H.O., Inc., Plainview, N.Y. 
Clifton Div., Clifton Hgts., Pa. 
Control Data Corp., Minneapolis, Minn. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Edison, T.A., Instr. Div., FI. Lauderdale, 

Fla. 
Electric Indicator Co., Inc., Wilton, Conn. 
Harowe Servo Controls, W. Chester, Pa. 
Henschel Corp., Amesbury, Mass. 
Hughes Aircraft Co, Culver Cny, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
IMC Magnetics Corp., Maywood, Cal. 
Singer-General Precision, Inc., Little Falls, 

N.J. . 
Ta.chtronic Instrs., Inc., New Ulm, Minn. 
Weston· Transicoil, Worcester, Pa. 

Synchroscopes-See Vol 1 

Synthesizers, Delay Line-
See Delay Line Synthesizers 
-Vol 3 

Synthesizers, Filter-See 
Filter Synthesizers 

Synthesizers, Frequency­
See Vol 1 

Synthesizers, Waveform­
See Vol 1 

Systems, Temperature 
Control-See Controls, 
Temperature-Vol 3 

Tables, Laboratory-See 
Benches, Consoles, Stools, 
Tables (Lab and Shop)­
Vol 3 

Tables, Rate Of Turn­
See Vol 1 

Tables, X-Y Axis-See 
Simulators, Motion-Vol 1 

Tachometers, Electrical 
(Non-Generating) 

Alrpax Elctrns" Inc., Cambridge, Md. 
Alrpax Elctrns" A. Lauderdale, Fla. 

. p 1308 
Dixson Inc" Grand Junction, Colo. 
Eastern Air Devices, Inc" Dover, N,H, 
Hewlett-Packard, Palo Alto, Cal, 
ISC Magnellcs Div",Huntlngton, N,Y. 
Rotating Comps., Bay Shore, N.Y. 
Simpson Elec, Co" Chicago, III. 
Solid State Elctrns., Sepulveda, Cal, 
Stiehl, Herman H, Co" Inc" New York, 

N,Y, ,.,.,."" •• """ •.• , ••.• " ••• ,.",.,.,,., ....... ,. P 563 
Vernltron Corp., Deer Pk., N,Y. 
Westinghouse Elec, Corp" Newark, N,J. 
AMF Eleclical Prods., Alexandria, Va. 
Bendix, S. Montrose, Pa. . 
Climatronics Corp., Hauppauge, N.Y. 
Conlrolcraft Corp., West Chicago, III. 
Dynalco "Corp., FI. Lauderdale, Fla. 
Eleclric Tachometer Corp., Philadelphia, 

Pa. 
Electromatic Equip. Co., Cedarhurst, N.Y. 
Epic, Inc., New York, N.Y. 
Ideal Precision Meter Co., frlc., Brooklyn, 

N.Y. . . 
Kelk, George Ltd., Don Mills, Onl., Canada 
Kollsman Instr. Corp., Syosset, N.Y. 
McNab, Inc., New York, N.Y.' 
Melron Instrs., Inc., Denver, Colo. 
Sensor Corp., Greenwich, Conn. 
Singer-General Precision, Inc., Little Falls, 

N.J. 
Stark Elctrn. Instrs., Ltd., Ajax, Onl., 

Canada . 

Sun Electric Corp., Chicago, III. 
Sunshine Sci. Inslrs., Inc., Philadelphia, Pa. 
Tachtronic Inslrs., Inc., New Ulm, Minn. 
Teledyne Gurley, Troy, N.Y. 
Triple-A Specialty 00., Chicago, III .. 
Westberg Mfg. Co., Sonoma, Cal. 
Weston Instruments, Inc., Newark, N.J. 
Weston-Transicoil, Worcester, Pa. 

Tachometers, Electrical 
(Self-Generating) 

Alrpax Elctrns., Ine., Cambridge, Md, 
Biddie, James G., Plymouth Meeting, 

Pa. .. 

Bowmar Inslr. Corp., Ft. Wayne, Ind. 
Eastern Air Devices, Inc., Dover, N.H. 
General Elee. Co., Schenectady, N.Y. 
Hewlett·Packard, Palo' Alto, Cal. 
HICO (Horizons Int'I.), Redwood City, 

Cal 
Magnellc Technology, canoga PII., Cal. 
Rotating Comps., Bay Shore, N.Y. 
Servo-Tek Prods. Co., Hawthorne, N.J. 

p 1632 
Solid Stale Elctrns., Sepulveda, Cal. 
Stiehl, Herman H. Co., Ine., New York, 

N.Y •••• " ••••• ~" •••• "" •• " •• "" ••••.•••••• " ••••• " P 563 
Vernllron Corp., Deer Pk., N.Y. 
Wesllnghouse Elec. Corp., Newark, N.J. 
Aeroflex Labs., Plainview, N.Y. . 
Allis, Louis Co., Milwaukee, Wisc. 
Avtron Mfg., Inc., Cleveland, Ohio 
Barger Corp., Sunnyvale, Cal. 
Beckman Instrs., Helipol Div., Fullerton, 

Cal. 
Carter Motor Co., Chicago, III. 
Clifton Div., Clifton Hgts., Pa .. 
Conlrol Data Corp., Minneapolis, Minn. 
Edison, T.A., Instr.·Div., FI. Lauderdale, 

Fla. . 
Electric Indicator Co., Inc., Wilton, Conn. 
EleCtric Tachometer Corp., Philadelphia, 

Pa. 
Electro-Craft Corp, Hopkins, Minn 
Electro-Devices, Inc., Paterson, N.J. 
Electro-Pacific, Inc., Goleta, Calif. 
Electromatic Equip. Co., Cedarhurst, N.Y. 

. EpiC, Inc., New York, N.Y. 
Esterline Angus Div., Indianapolis, Ind. 
Flow Technology, Inc., Tempe, Ariz. 
tlarowe Servo Controls, W. Chester, Pa.· 
Inland Motor Corp. of Va., Radford, Va. 
Jones Motrola Corp., Stamford, Conn. 
Kollsman Instr. Corp., Syosset, N.Y.' 
McNab, Inc., New York, NX 
Melron Inslrs., Inc., Denver, Colo. 
Microdot Inc., S. Pasadena, Calif. 
MPC Prods. Corp., Chicago, III. 
Pittman Corp., Sellersville" Pa: 
Reliance Elec. Co., Cleveland, Ohio 
Robbins & Myers, Inc., Springfield, Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Singer Co., Somerville, N.J, 
Skurka Engrg. Co., Los Angeles, Calif. 
Slandard Elec. Time Corp., Springfield, 

Mass. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Sun Electric Corp., Chicago, III. 
Sunshine Sci. Inslrs., Inc., Philadelphia, Pa. 
Superior Elec., Bristol, Conn. 
Varo, Inc., Santa Barbara, Cai. 
Vibrac Corp., Chelmsford, Mass. 
Westberg Mfg. Co., Sonoma, Cal. 
Weslem Gear Corp., Pasadena, Cal. 
Weston Instruments, Inc., Newark, N.J. 
Weslon-Translcoil, Worcester, Pa. 
Yewtec Corporation, Larchmonl, N.y. 
Zero-Max Co., Minneapolis, Minn. 

Tachometers, Electronic, 
Indicating 

Alrpax Elctrns., Ine., cambridge, Md. 
Alrpax Elctnis., A. Lauderdale, Fla. 

. p 1308 
API Inslrs. Co., Wallham" 'Mass. 
Biddle, James G., Plymouth Meeting, 

Pa. 
Harrel, Inc., E. Norwalk, Conn. 
Hewlett-Packard, Palo Alto, cal. 
HICO (Horizons Inl'I.), Redwood City, 

Cill 
Monsanto Company; Electronic 

Inslruments, W. Caldwell, N.J. 
Norden Dlv., Norwalk, Conn. 
PPM, Inc., Bedford, Ohio 
Schauer Mfg. Corp., Cincinnati, Ohio 

PRODUCT INDEX" DIRECTORY (Vol. 2) 

Servo-Tek Prods. Co., Hawthorne, N.J. Tape Recording Accessories 
p 1632 -See Vol 1 

Simpson Elec. Co., Chicago, III. 
Solid Slste Elctrns., Sepulveda, Cal. 
Stlchl, Herman .H. CO~ InC., New York, 

N.Y •• " ......... " ...... "." ........ " .. " ..... "." ... P 563 
Tempo/UTI Dlv.,"ChalBworth, Cal. 

p 1349 
Vernllron corp., Deer Pk.,.N.Y. 
Advanced Kinetics, Costa Mesa, Caiif. 
Allis, Louis Co., Milwaukee, Wisc. 
AMF Eleclical Prods., Alexandria, Va. 
Amstro Corp., Fairfield, N.J. 
Anocul Engrg. Co., Elk Grove Village, III. 
Baldwin Elctms., I illle Rock, Ark. 
Bendix Corp., Sidney, N.Y. 

. Bendix, S. Montrose, Pa. 
Biocom, Inc., Culver City, Cal. 
Bristol Div, Waterbury, Conn 
Consolidated Ohmic Devices, Carle PI., 

N.Y. 
Controlcraft Corp., West Chicago, III. 
Delavan Mig Co, West Des Moines, Iowa 
Dixson, Inc., Grand Junction, Colo. 
Dynaico Corp., Flo Lauderdale, Fla. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Dynapar Corp., Gurnee, III. 
Edison, Thomas A. Inslr. Div., W. Orange, 

N.J. 
Edison, T.A., Instr. Div., FI. Lauderdale, 

Fla. 
Electro Prods. Labs., Power Supply, 

Chicago, III. 
Electro Prods. Labs., Transducer Div., 

Chgo.,IIl. 
Eleclromatic Equip. Co., Cedarhurst, N.Y. 
Eleclronlc Meas. Corp., New York, N.Y. 
Engler Inslr. Corp., Jersey City, N.J. 
Eslerline Angus Dlv., Indianapolis, Ind. 
Flow Technology, Inc., Tempe, Ariz. 
Hallmark Standards, Inc., MI. Vernon, N.V. 
Heath Co., Benton Harbor, Mich. 
Hill, E. Vernon, Inc., San Francisco, Calif. 
Kollsman Instr. Corp., Syosset, N.Y. 
Metron Inslrs., Inc., Denver, Colo. 
Midland Standard Inc., Elgin, III, 
Optomechanisms, Inc., Plainview, N.Y. 
Pioneer Elec. & Resch. Corp., Forest 

Park,lII .. 
Power Instrs., Skokie, III. 
~eliance Elec. Co., Cleveland, Ohio 
Shigoto Inds., Ltd., New York, N.Y. 
Strandberg Engrg. Labs., Inc., Greensboro, 

N.C. 
Sun Electric Corp., Chicago, III. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. 
Unned Aircraft Corp., Norwalk, Conn. 
Vibrac Corp., Chelmsford, Mass. ' 
Waters Mfg., Inc., Wayland, Mass. 
Westberg Mfg. Co., Sonoma, Cal. 
Weston Inslruments, Inc., Newark, N.J. 
Yewtec Corporation; Larchmont, N.Y. 

Tachometers, Stroboscopic 
Siaughler Co., Ardmore, Okla. "" .. p 559 
Stlchl, Herman H. Co., Inc., New York, 

N.Y ..................................................... P 563 
Amslro Corp., Fairfield, N.J. 
Electromalic Equip. Co., Cedarhursl, N.Y .. 
General Radio Co., Concord, Mass. 
Hallmark Standards, Inc., MI. Vernon, N.Y. 
Power Instrs., Skokie, III. 
U.S. Scienlific Inslrs., Walertown, Mass. 

Tape Decks-See Tape 
Transports-Vol 1 

Tape Duplicators-See 
Duplicators, Magnetic Tape; 
Perforators, Paper Tape­
Vol 1 

Tape Editing Equipment-See 
Editing Equipment-Vol 3 

Tape Erasers, Magnetic-See 
Erasers, lII!agneticTape 
(Bulk)-Vol 1 

Tape Perforators-See 
Perforators, Paper Tape- . 
Vol 1 

Tape-Programmed Testers­
See Test Equip., Automatic 
Checkout;Testers, Integrated 
Circuit-:-Vol 1 

Tape Recorders-See 
Recorders, Magnetic Tape; 
Data Recorders-Vol.1 

Tape Search Equipment-
See Vol 1 

Tape Transports, Computer­
See Vol 1 

Tapes, Electrical Insulation­
See Vol 3 

Tapes, Films" Foils, 
Pressure Sensitive­
See Vol 3 

Tapes, Heat Shrlnkable-See 
Caps,Forms & Tapes, Heat 
Shrinkable-Vol 3 

Tapes, Paper, Plastic, etc. 
(For Punching)-See Vol 1 

Tapes, Recording, Magnetic 
(All Types)-See Vol 1 

Tape To Film Transfer Equip. 
RCA Corp., Camden, N.J. 
3M Co., SI. Paul, Minn. 
Traid Corp., Glendale, Cal. 
VidBO Resch. Corp., Rockville, Md. 

Taps-See Dies & Taps-Vol 3 

Teaching Machines-See Vol 1 

Technical Books-See Vol 3 

Tees, Coaxial 
Alford Mig. Co., Winchester, Mass. 
Amphenol RF Div., Danburry, Conn. 

p 2522-2525,2533 
Amphenol Sales Dlv., Broadview, III. 

p 2522-2525,2533 
Arrs Ine., Bayshore, N.Y. 
E & M Labs., Wesllake Village, Cal. 
R L C Elctrns., Inc~ Mt. Kisco, N.Y. 
Sealectro Corp" Mamaroneck, N.Y. 
Trompeter Elctrns., Chstsworth, Cal. 
Welnschal Engrg. Co., Gaithersburg, 

Md. , ...... ~ .. " ...................................... P 1571 
Alrtec, Inc., Roselle, N.J. 
Americon Corp., Waltham, Mass. 
Anaren Microwave, Inc., Syracuse, N.Y. 
Aslrolab Inc., Linden, N J 
Ava Elctrns., Upper Darby, Pa. 
CES Elctrns., Brooklyn, N.Y. 
Coax Devices Inc.; Chelsea, Mass. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Filmohm Div., Long Island City, N.Y. 
General Radio Co., Concord, Mass. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Industrial Microwave, Scotch Plains, N.J. 
Kings Elctms., Tuckahoe, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
MI-KRO Connector Div., Long Island City, 

N.Y. 
Microlab/FXR, Uvingslon, N.J. 
Microwave Assocs., Inc .. Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Labs. America. Brooklyn, N.Y. 
Nanosecond Systems, Inc., Fairfield, 

Conn. 
Omega Labs.; Inc.,-Rowley, Mass. 
OMNI Spectra, Farmington, Mich. 
Phelps Dodge Comm .• North Haven, 

Conn. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sinclair Radio Labs., Maple, Onl., Can. 
Struthers Elctms. Corp., Mamaroneck, 

N.Y. 
Telonic Inds., Inc., Laguna Beach, Calif. 
Victor Microwave, Inc., Wakefield, Mass. 
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Tees, Waveguide 
Amphenol RF Dlv., Danburry, Conn. 
Arra Inc., Bayshore, N. V. 
E & M Labs., Westlake Village, Cal. 
R L C Elctrns., Inc., MI. Kisco, N.V. 
Wavellne, Inc., W. Caldwell, N.J. 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Astrolab Inc., Linden, N J 
Cardwell Condenser, Lindenhurst, N.Y. 
CES Elctrns., Brooklyn, N.Y. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver Cily, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Lieco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. ' 
MCS Corp., Monrovia, Calif. 
MicrolabfFXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Labs. America, Brooklyn, N.Y. 
Miles Reproducer Co., Inc., New York, 

N.Y. 
Omega Labs., Inc., Rowley, Mass. 
Premier Microwave, Port Chester, N.Y. 
Radiation Sys., Inc., McLean, Va. 
Rantec Div., Calabasas," Calif. 
RF Systems, Inc., Cohasset, Mass. 
Somerset Radiation Lab., Arlington, Va. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
TRG Prods., E. Boston, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 

Telegraph Keys-See Keys, 
Telegraph-Vol 1 

Telemetering Indicators-See 
Analyzers, Telemetric Data-
Vol 1 . 

Temperature Sensors-See 
Transducers, J'emperature 

Templates, Drafting-See 
Drafting Equipment-Vol 3 

Tempo Regulators-See 
Regulators,. Pitch & Tempo­
Vol 1 

Tensile Testers-See Testers, 
Material-Vol 1 

Terminal Blocks-See Blocks, 
Terminal-Vol 3 

Terminal Boards-See Boards, 
Terminal-Vol 3 . 

Terminal Boards, Prepunch"ed 
-See Vol 3 

Terminal Equipment, Digital-
See Vol 1 ' 

Terminal Strips-See Strips, . 
Terminal-Vol 3 

Terminals, Feedthru­
See Vol 3 

Terminals, Ferrule, Cable-End 
-See Vol 3 

Terminals, Hermetic-See 
Terminals (As Modified)-
Vol 3 . 

Terminals, Lug-See Vol 3 

Terminals, Miniature & 
Subminiature-See Vol 3 

Terminals, Printed Circuit 
Board-SeeVol3 

Terminals, Push-On-See 
Connectors & Terminals, 

Telemetering Systems, Push-On, Quick Disconnect-
Electronic-See Comm. Vol 3 . 
Systems, Telemetering-Vol1 Termimils, Solderless-

Telemetering Testers & 
Calibrators-See \(01 1 

Telemetric Data Analyzers­
See Analyzers, Telemetric 
Data-Vol 1 

Telemetry Preamplifiers-See 
Preamplifiers, Telemetry­
Vol 1 

Telephone Handsets-See 
Handsets-Vol 1 

Telephone Systems-See 
Comm. Systems, Telephone 

. -Vo11 .' 

Telephones, Sound Powered 
-See Comm. Systems, 
Telephone-Vol 1 

Teleprinter Error Correction 
Equipment-See Error 
Correction Equipment-Vol 1 

Teleprinters-See Vol 1 

Teletypewriter Testers-See 
Testers, Teletypewriter"-Vol1 

Teletypewriters & Equipment 
-SeeVol1 . 

Television Equipment-See 
Antennas; Cameras; Coils; 
Monitors;Recorders, Video­
Vol 1 

Television Systems; 
Closed-Circuit-See Vol 1 

Temperature Controls-See 
Controls, Temperature 

Temperature Indicators-See 
Meters, Temperature-Vol 1 

See Vol 3 . 

Terminals, Standoff­
See Vol 3 

Terminals, Threaded­
See Vol 3 

Terminals, Turret-See Vol 3 

Terminations, Antenna-Also 
See Dummy Loads-
See Vol 1 

Terminations, High Voltage­
Se~Vo13 

Terminations, Microwave 
Alford Mfg. Co., Winchester, Mass. 

p 598 
Applied Research Inc., Port 

Washlngton .. N.V. __ •••••••••• ~ ••••••••••• p 1554 
Arra Inc., Bayshore, N.Y. . 
Bendlx,Franklln, Ind ..................... p 1555 
Bird Elctrn., Cleveland, Ohio.......... p 420 
E & M Labs., Westlake Village, Cal. 
Electro Impulse, Inc., Red Bank, N.J. 

p 603 
Hewlett·Packard, Palo Alto, Cal. 
R L C Elctrns., Inc., MI. Kisco, N.V: 

P 1563 
Sealectro Corp., Mamaroneck, N.V. 
Texscan Corp., Indianapolis, Ind. 
Transco Prods., Inc., Venice, Cal .• p 613 
Waveline, Inc., W. Caldwell, N.J. 
Weinschlll Engrg. Co., Gaithersburg, 

Md ... , .................. ; ............................ p 1571 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
AmericanPamcor, Inc., PaOli, Pa 
Americon Corp., Waltham, Mass. 
Astrolab Inc., Linden, N J 
Aviel Electronics Inc,Burbank, Calif. 
BarthElctrns., Inc., Cleveland, Ohio 
Basic Ceramics Inc., Hawthorne, N.J. 
Bell P f A Prods. Corp., Columbus, Ohio 
CES Elctrns., Brooklyn, N.Y. 
Chemalloy Elctrns., Santee, Cal. 

Terminations, Microwave 
Collins Radio Co., Dallas, Tex. 
Core·Tronics, Inc., Orange, N.J. 
Custom Comps., Fairfield, N.J. . 
Custom Components, Inc., Caldwell, N.J .. 
Custom Materials, Inc., Chelmsford, Mass. 
Dynographic ·Elctrns. Corp., Hicksville, 

N.Y. . 
Elcom Sys., Deer Pk., N.Y. 
Elctrn. Specially, Thomaston, .Conn. 
EMC Technology.lnc, Philadelphia, Pa. 
Engelmann' Microwave; Montville, N.J. 
ESCA, Jupiter, Fla. 
Fairchild Electro·Metrics, Amsterdam, N.Y. 
Filmohm Div., Long Island City, N.Y. 
General Radio Co., Concord, Mass. 
GRFF, Port Salerno, Fla. 
Guide Inds., Inc., Sun Valley, ·Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Insulating Shapes, Inc., Bronx, NY. 
ITT Telecommunications, Raleigh, N.C. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, N.J. 
Merrimac Resch. & Dev., Inc., West 

Caldwell, N.J. 
MI·KRO Connector Div., Long Island City, 

N.Y. 
MicrolabfFXR, Livingston, N.J. 
Microwave Assocs .. Inc., Burlinglon, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Div, Nashua, N.H. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Labs., Inc., Rowley, Mass. 
OMNI Spectra, Farmin'gton, Mich. 
Philco·Ford Corp.; Washington, D.C. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Radiation Devices Co., Baltimore, Md. 
RF Systems, Inc., Cohasset; Mass. 
Rohde & Schwarz SiS., Passaic, N.J. 
Sage Labs. Inc.,' Natick, Mass. 
Struthers Elctrns. Corp., Mamaroneck; 

N.Y. 
Teloriic Inds., Inc., Laguna Beach, Calif. 
TRG Prods., E.Boston; Mass. 
Wheeler Lab. of Hazeltine Corp., 

Greenlawn, N.Y. 

Terminations, VHF, Video, 
Pulse-See Vol 1 

Test Equipment, Color Tv­
See Vol 1 

Test Equipment, Component 
SubstitutinQ-'See Vol 1 

Testers, Component Linearity 
-See Vol 1. 

Testers, Computer Memory­
See Vol 1 

Testers, Corona-See Vol 1 

Testers, Crystal-See 
Analyzers, Crystal-Vol 1 

Testers, Diode-See Vol 1 

Testers, Electric Power-See 
Monitors, Power, A-C & D-C 
-Vol 1 

Testers, Encoder-See Vol 1 

Testers, Flutter-See Meters, 
Wow & Flutter-Vol 1 

Testers, Ground' Resistance­
See Meters, OHM-,-Vol 1 

Testers, Gyro-See Vol 1 

Testers, Hi-Pot-See Testers, 
Insulation Breakdown-Vol 1 

Testers, Insulation 
Breadkdown-See Vol 1 

Testers, Integrated Circuit 
{Automatic)-See Vol 1 . 

Testers, Integrated Circuit 
{Manual)-See Vol 1 

Testers, Leakage-See Vol 1 

Testers, Life, .component-
See Vol 1 ' 

Testers, Logarithmic 
Amplifier-See Vbl 1 

Testers, Logic Card.:.-
See Vol 1 .' 

Testers, LSI (Automatic)­
See Vol 1 

Testers, Magnetic Core..,... 
See Vol 1 . 

Testers, Magnetron­
See Vol 1 

Testers, Material-See Vol 1 

Testers, Memory-See 
Testers, Computer Memory-
Vol 1 . 

Testers, Meter-See Vol 1 
Test Equipment, Testers, Microphone-See 

. Environmental-See Specific Calibrators, Microphone-
Typ.e Of Equipment-Vol 1 Vol 1 

Test. Equipment, Mechanical 
., Impedance-See Vol 1 

Test Lead Probes-See 
Probes, Test Lead-Vol 1 

Test Leads & Adapter&-
See Vol 1 > • 

Test Set&-See.Testers.:....VoI1 

Te!Jt Sets, Multipurpose-
See Vol 1 . . 

Testers, Microwave­
See Vol 1 

Testers, Motor~ee Vol 1 

Testers, Multlputpose-See 
Test Sets; Multipurpose­
Vol 1 

Testers, Potentiometer- . 
See Vol 1 

Testers, Power Supply-
See Vol 1 .' 

Testers,Accelerometer-See 
Calibrators, Accelerometer-. Testers, Pulse Jitter-
Vol.1 '. See Vol 1 . 

Testers, Batteryc-See Vol 1 

Testers. Burn~ln{Aging-
See Vol 1 

Testers, Cable-See Vol 1 

Testers, Capacitor-8ee Vol 1 

Testers, Circuit-See Testers, 
Signal Tracing-Vol 1 

Testers, Coil~See Vol 1 

Testers, Radar-See Vol 1 

Testers, Ratio Voltage-
See Vol 1 

Testers, Relay-See Vol 1 

Testers, Resistivity-See Vol 1 

Testers, Resistor-See Vol 1 

Testers, Servo-See Vol 1 

Testers, Shock-See Vol 1 
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Thermistors 
Testers, Short-Tum-5ee 

Testers, Coil-Vol 1 

Testers, Signal Tracing.:... 
See Vol 1 

Testers, Solderabllity-5ee 
Machines, Solderability 
Testing-Vol 1 

Testers,Spark-See Vol 1 
Testers, Synchr!) Error-

See Vol 1 . 

Testers, Synchro(Resolver­
See Vol 1 

Testers, Tachometer­
See Vol 1 

Testers, .Telemetering-See 
Telemetering Testers & 
Calibrators-Vol 1 

Testers, Telephone-5ee Vol 1 

Testers, Teletype~rlter-
See Vol 1 

Electro Mats. Corp. Amer., Mamaroneck, 
N.Y. 

Filmohm DiY., Long Island City, N.Y. 
General Microwava Corp., Farmingdale, 

N.Y: 
Gow-Mac Instr. Co., Madison, N.J .. ' 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Kidde, Walter & Co., Belleville, N.J. 
Omega Engrg., Inc., Stamford, Conn. 
Palmer Elctms., Inc., Garfield, N.J. 
Pennsylyania Elctrns. Technology, 

Pittsburgh, Pa. 
PRO Elctrns., Inc., Westbury, N.Y. 
Rodan Inds., Anaheim, Cal. 
Servo Corp. America, Hicksville, N.Y. 
Siemens Corp.,.Comps. Diy., Iselin, N.J. 
Tanger Elctrns., Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Thermometries, Inc., Edison, N.J: 
United Elec. Controls Co., Watertown, 

Mass. . 
United Sys. Corp., Dayton, Ohio 
Victory Engrg. Corp., Springfield, N.J. 
Workman Elctm. Prods., Inc., Sarasota, . 

Ra. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 

Testers, Tenslle:-See Testers, Thermo Compression 
Material-Vol 1 Bonding Equipment­

See Vol 1 Testers, Torqu~ee Vol 1 

Testers, Tracking & ErosiQn 
Resistance (Insulatlor;'l)-­
See Vol l' 

Testers, Transistor..:..see Vol 1 

Testers, Transmission & 
Delay-See Vol 1 

Testers, Tube:-See Vol 1 .. 
Testers, Universal-5ee Vol 1 

Testers, Vlbration-5ee 
Vibration Test Systems­
Vol 1 

Testers, Voltage. Breakdown 
-5eeVol1 

Testing, Environmental-See 
Services, Environmental 
Testing-Vol 3 

Thermistors 
Amperex Elctm. Corp., Hauppauge, N.Y. 

p 2818 
Balco Capacitors, Orange, N.J ... P 2821 ' 
Cal-R, Inc., CapaCitor DiY., Santa 

Monica, Cal ................................... p 1963 
Cal-R, Inc., Thermonetlcs DiY., Santa 

Monica, Cal ................................... p 1963 
Carborundum Co., Niagara Falls, N.Y. 

p 1964-1967 
Elmwood Sensors, Inc., Cranston, R.I. 
Fenwal Elctms., Inc., Framingham, 

Mass ............................................... p 1971 
GC Elctrns., Rockford, III. 
Gulton Inds., Inc., Metuchen, N.J. p 1972 
Interelectronics Corp., Congers, N.Y. 
ISC MagnetiCS DiY., Huntington, N.Y. 
Keystone' Carbon Co., SL Marys, Pa. 

p 1974-1979 
Murata Corp. of America, Elmsford, 

N.Y. " 
Murata Mfg. Co. Ltd., Kyoto, Japan 
National Lead Co., Hightstown, N.J. 

p 1980,1992 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
RFL Inds., Thermocontrol Diy., 

Boonton, N.J. 
Triac Elctrn. Sys" N.Y., N.Y. 
Weinschel Engrg. Co., Gaithersburg, 

Md. . . 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Alpha-Monarch Corp., Dallas, Tex. 
Artronix, Inc., SI. Louis, Mo. 
Bacharach Instr. Co., Pittsburgh, Pa. 
Barnes Engrg. Co., Stamford, Conn. 
Carbone Corp., Boonton, N.J. 
Ceramic. Magnetics, Inc., Fairfield, N.J. 
Conax Gorp., Buffalo, N.Y. 
Electro-Flex Heat, Inc" Bloomfield, Cann. 

Thermocouple Reference 
J~nctions 

Amperex Electronic Corp., Hicksville, 
N.Y. . 

General Elee. Co., Schenectady, N.Y. 
General ReSistance, Mt. Vernon, N.Y. 
PPM, Inc., Bedford, OIilo 
Acromag, Inc., Wixom, Mich. 
. Airpax Elctrns., $0. EI Monte, Cal. . 
Consolidated Ohmic Devices, Carle Pl., 

N.Y., 
Control Prods. Corp., Chi.cago, III.· 
Eon Instr., Inc., Van Nuys, Cal. 
Gencom DiY., Plainview, N.Y. 
Gen!!ral Oceanology, Inc" Cambridge, 

Mass. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
K West, Westminster, Calif. 
Kaye Instrs., Inc., Gambridge, Mass. 
Leico Inds., Inc., New York, N.Y. 
Materials Development,. Los Angeles, Cal. 
Matthey Bishop Inc., Malvern, Pa. 
Omega Engrg., Inc., Stamford, Conn. 
RDF Corp., Hudson, N.H. 
Research, Inc., Minneapolis, Minn. 
Richards Arklay S., Newton Highlands, 

Mass. 
Skurka Engrg. Co., Los Angeles, Calif. 
Syscon Inl'l., Inc., So. Bend, Ind .. 
Texas Instruments, Dallas, Tex. 
West Instr. Div., Schiller Pk;, III. 

Thermocouples, Elements & 
Accessories . 

Amphenol ConneCtor Dlv., Broadview, 
. III ............. ~ ................ ; ..... ; ............... N~ p' 2582 
Amphenol Sales Dlv" Broadview, III, 

p2582 
Austron, Inc., Austin, Tex. 
Diversified Elctrns., Evansville, Ind 
Engelhard Minerals & Chem.~ Murray 

Hill, N.J. 
General Elee., Richmond .Hgts., Ohio 
ITT CannOn Electric, Santa Ana, Cal. 
J-B-T Instrs., Inc~ New Haven, Conn.· 
Ruatrak Instr. Dlv., Manchester, N.H. 
Simpson Elec. Co., Chicago, III .. 
A. J. Abrams Co., Westport, Conn. 
Airpax Elctms., So. EI Monte, Cal. 
Alnor Instr. Co., ChicagO, III: 
Alpha-Monarch Corp., Dallas, Tex. 
American Standard, Franklin Pk., III. 
Astro Inds., Santa Barbara, Cal. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bailey Meter Co., Wickliffe, Ohio 
Barber-Colman Co., Industriallnstrs. DiY., 

Rockford, III. 
Barker Elec. SiS., Ship Bottom, NJ 
Beckman Instrs., (AISSD), Fullerton, Cal. 
Best Elees. Div., Seattle, Wash. 
Bram Metailurgical-Chem.', Phi/a, Pa: 
Bristol Div, Waterbury, Conn 
British Insulated Callender's Cables, LId., 

London WCt B 3QN, Eng. 

PRODUCT'INDEX& DIRECTORY (Vol. 2) 
Cam-Lok Div., Cincinnati, 0hio 
Conax Corp., Buffalo, f'iI.Y. ..' 
Consolidated Controls Corp., EI Segundo, 

Calif. 
Consolidated Ohmic Devices, Carle PI:, 

N.Y. . 
Control Prods .. Corp.: Chicago, iii:· . 
Corning Glass WorkS, Tech. Prods. Div., 

Corning, N.Y. . 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Elctrn. Brazing Co., Hackensack, N.J. 
Elctrn. Dev. Labs., Plainview, N.Y. 
Exotic Materials, Inc., Costa Mesa, Cal. . 
Filmoom Div., Long Island City, N.Y. 
Foxboro Co., Foxboro, Mass. 
General Lab. Assoes., Norwich, N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. . 
Harco Labs., Inc., Branford, Conn. 
High Temperature Instr., W. 

Conshohocken, Pa. 
Honeywell, Ft. Washington, Pa. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Instrulab, Inc., Dayton, Ohio 
Ircon Inc., Niles, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
K West, Westminster; Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Leico Inds., Inc., New York, N.Y. 
Lewis Engrg. Co;, Naugatuck, Conn. 
Marlin Mfg. Corp., Cleveland, Ohio 
Maryland Lava Co., Bel Air, Md. 
Materials for Elctms., Inc., Jamaica, N.Y. 
Matthey BishOp Inc., Malvern, Pa. 
National Beryllia Corp., Haskell, N.J. 
Nuclear Sys., Garland, Tex. 
Omega Engrg., Inc., St8mford, Conn. 
Pyco, Inc., Penndel, Pa. 
Pyrom!!ter Instr. Co., Inc., Northvale, N J 
RDF Corp., Hudson, N.H. 
Reeder Charles M .. & Co., Detroit, Mich . 
Reyere Elctrn. Div., Wallingford, Conn. 
Richards Arklay S., Newton Highlands, 

Mass. 
Sensor Dynamics, Inc., Addison,lII. 
Sigma Instrs., Inc., Braintree, Mass. 
Skurka Engrg. Co., Los Angeles, Calif. 
Smith, Robert Elec. Co., Hartford, Conn. 
Syncor Prods. Co ... Inc., Malden, Mass. 
Syscon Int'l., Inc., So. Bend, Ind. 
Thermal Sys., Los Angeles, Cal. 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
Thermotronic Devices, Inc., . 

Conshohocken, Pa. 
United Elec. Controls Co., Watertown, 

Mass. 
United Sensor & Control Co., Watertown, 

Mass. 
Vacuum Prods., Inc., Mt. Vernon, N.Y. 
West Instr. Div:, Schiller Pk., III. 
Weston Instruments, Inc., Newark, N.J. 

Thermocouples, Vacuum-Also 
See Thermocouples; 
Elements & Accessories 

American Thermo Elec. Co., Los Angeles, 
Calif. 

Barker Elec. SiS., Ship Bottom, NJ 
Best Elecs. Div., Seattle, Wash. 
Ceramaseal, Inc., New Lebanon Center, 

N.Y. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
Denton Vacuum, Inc., Cherry Hill, N.J. 
Doric Sci. Corp., San Diego, Calif. 
Edwards High Vacuum, Grand Island, N.Y. 
Exotic Materials, Inc., Costa Mesa, Cal. 
General Lab. Assocs., Norwich, N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. 
Halimark,Standards, Inc., Mt. Vernon, N.Y. 
Harco Labs., Inc" Branford, Gonn. 
High Vacuum Equip. Corp., Hingham, 

Mass. 
Honeywell, Apparatus Controls, Mpls., 
. Minn. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
K West, Westminster, Calif. 
Leico Inds., Inc., New York, N.Y. 
Materials Development, Los Angeles, Cal. 
National Beryllia Corp., Haskell, N.J. 
Norton Co., Newton, Mass. 
Omega Engrg., Inc., Stamford,Conn. 
Pyrometer Instr .. Co., Inc., Northvale, N J 
Reeder Charles M. & Co., Detroit, Mich; 
Richards Arklay S., Newton Highlands, 

Mass. 

Sensor Dynamics, Inc.,. Addison, III. 
Ultek Div., Palo Alto, Calif. . . 
United Elec. Controls Co., Watertown, 

Mass. . 
Vacuum Equip. Div., Newton, Mass. 
Vacuum Prods., Inc., Mt. Vel'l]on, NY. 

Thermocouple Devices & 
Materlals-5ee . 
Cooling/Heating Modules, 
Thermoelectric 

Thermoelectric Generators­
See Generators, 
Thermoelectric 

Thermometers, Medical, 
Electronlc-5ee Vol 1 

Thermometers, Resistance 
Beede Electricallnstr. Co., Ine., 

Penacook, N.H. 
eal-R, Inc., Thermonetlcs Dlv., Santa 

Monica, Cal. 
Electro Sci. Ind~ Portland, Ore. 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Harrel, Inc., E. Norwalk, Conn. 
Keystone Carbon Co., St. Marys, Pa. 
RFL Inds., Thermocontrol Diy., 

Boonton, N.J. _ ......................... P 1983 
Rustrak Instr. Dlv., Manchester, N.H. 
Simpson Elec. Co., Chicago, III. 
Weed Instr. Co., Elgin, TeL ......... p 1984 
Westinghouse Elec. Corp., Newark, N.J. 
A. J. Abrams Co., Westport, Conn. . 
Alpha-Monarch Corp., Dallas, Tex. 
American Standard, Franklin Pk., III. 
Amprobe Instr., Lynbrook, N.Y. 
Andonian AsSocs., Inc., Waltham, Mass. 
Atkins Technical, Inc., Gainesville, Fla. 
Bacharach Instr. Co., Pittsburgh, Pa. 
Bailey Meter Co., Wickliffe, Ohio . 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III., 
Bell & Howell Co., Pasadena, Calif. 
Bristol Div, Waterbury, Conn 
Bums Engrg., ,Inc., Minneapolis, Minn. 
Conax Corp., Buffalo, N.Y. 
Control Prods. Corp., Chicago, III. 
Cryotronics, Inc., High Bridge, N.J. 
Dentronics, Inc., Hackensack, N.J. 
Device Seals, Inc., Sun Valley, CalH. 
Doric Sci. Corp., San Diego, Calif. 
Ealing Corp., Cambridge, Mass. 
Electronic Design Labs.,.lnc., Phlla., Pa. 
Exotic Maierials, Inc., Costa Mesa, Cal. 
Fenwal, Inc., Ashland, Mass. 
Foxboro Co;; Foxboro, Mass. 
General Oceanology, Inc., Cambridge, 

Mass. . 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, FI. Washington, Pa. 
Hy-Cal Engi"g., Santa Fe Springs, Cal. 
K West, Westminster, Calif.. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Lewis Engrg. Co., Naugatuck, Conn. 
Malaker Corp., High Bridge, N.J. 
Marshall Instrs., Inc., Van Nuys, Calif. 
Midwest AudiO Corp., Chicago, III. 
Motorola Instr. & Control, Phoenix, Ariz. 
Omega.Engrg., Inc., Stamford, Conn .. 
Oxford Instr. Corp., AnnapOliS, Md. 
Pennsylvania Elctrns. Technology, 

Pittsburgh, Pa. 
Pyco, Inc., Penndel, Pa. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Solitron Devices, Inc., Riviera Bch., Fla. 
Sostman' H. E., & Co.; Cranford; N.J. 
T & T Controls Co., Media, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Thermal Sys., Los Angeles, Cal. 
Thermo Elec. Co .• Inc.,.Saddle ~rook, N.J. 
Time-O-Matic, Inc., Danville, iii. 
Tylan Corp., Torrance, Calif. 
United Sys. Corp.; Dayton, Ohio 
U.O.P. Instrs. Div., GreenWich, Conn. 
Versitherm, Inc., Farmingdale, N.Y. 
VWR Scientific, San FranciSCO, Cal. 
Waters Instrs" Inc., Rochester, Minn 
West Coast Resch. Corp., Los Angeles, 

Calif. . 
West Instr. Div., Schiller Pk., iii .. 

1084 For addresses see YELLOW SECTION eem/197'1 (Vol. 2) 
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Weston Instruments, Inc., Newark, N.J. 

Thermopiles 
Bailey InSlrs., Inc., Saddle Brook, N.J. 
Bames Engrg. Co., Stamford, Conn. 
Ealing Corp., Cambridge, Mass. 
Eppley Lab., Inc., Newport, R.I. 
General Microwave Corp., Farmingdale, 

N.Y. 
High Temperature Instr., W. 

Conshohocken, Pa. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Omega Engrg., Inc., Stamford, Conn. 
RDF Corp., Hudson, N.H. 
Reeder Charles M. & Co., Detroit, Mich. 
Santa Barbara Resch. Clr., Goleta, Calif. 
Schoeffel Instr. Corp., Westwood, N.J. 
Sensor Dynamics, Inc., Addison, III. 
Syscon Int'l., Inc., So. Bend, Ind. 

Thermostats-Also See 
Switches, Thermally 
Actuated; Controls, 
Temperature 

Electronic Research Co., Shawnee· 
Mission, Kans. 

Elmwood Sensors, Inc., Cranston, R.I. 
p 1970 

Philadelphia Sci. Controls, Croydon, Pa. 
G-V Controls, Livingston, N.J. 
Honeywell, Residential Div., Mpls., Minn. 
United Elec. Controls Co., Watertown, 

Mass. 

Thin-Film Memory Systems, 
Planar-See Memory 
Systems-Vol 1 

Thyratrons-See Tubes 
Thyratron ' 

Thyristors (Includes Silicon 
Controlled Rectifiers) 

Carter Semiconductor, Amityville, N.Y. 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Hughes Alrcra" Co., Mos Dlv., Newport 

Beach, Cal. 
International Rectifier, EI Segundo, Cal. 

p 1807 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Sprague Elec. Co., No. Adams, Mass. 
Triac Elctrn. Sys., N.Y., N.Y ......... P 1351 
United-Page, Patterson, N.J ......... p 1856 
UnRrode, Watertown, Mass. 

p 1850,1851,1853 
Unltrode Corp., Watertown, Mass. 

. p 1850,1851,1853 
Westinghouse Elec., Youngwood, Pa. 

p 1860,1861 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Hutson Inds., Dallas, Tex. 
ITT Semiconductors, W. Palm Beach, Fla. 
M & T Chemicals Inc., Rahway, N.J. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
National Elctrns., Geneva, III. 
PIRGO Elctrns., Farmingdale, N.Y. 
RCA Solid State Dlv., Somerville, N.J. 
Sarkes Tarzian, Inc., Bloomington, Ind. 
Semicon Inc., Burlington, Mass. 
State Labs, Inc., New York, N.Y. 
Syntron Div., Homer City, Pa. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec. Int'I., New York, N.Y. 

Ties, Wire & Cable-See Wire 
& Cable Ties-Vol 3 

Timer Switches-See 
Switches, Time Delay 

Timers, Coin Operated 
DeRrol Controls, Milwaukee, Wlsc. 
Precision Timer, Westbrook, Conn. 
Inl'l. Register, Chicago, III. 
Raymond Controls Corp., Middletown, 

Conn. 
Rhodes, M.H., Inc., Avon, Conn. 

eem/1971 (Vol. 2) 

Timers, Counting 
A. D. Data Sys" Inc., Rochester, N.Y. 
Anadex Instrs., Inc., Van Nuys, CallI. 

p 392-395 
Autronlcs Corp., Pasadena, CallI. 
Betamlle Electronic Devices, Culver 

Clly, CallI. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & K Components, Watertown, Mass. 
Chrono-Iog Corp., Broomall, Pa. 
Durant Dlgllal Instrs., Milwaukee, Wisc. 
Eagle-Signal Dlv., Davenport, Iowa 

p 1317 
Eldorado Electrodata, Concord, Cal. 

. p 449 
Fork Standards, W. Chicago, III. 
General Elec. Co., Schenectady, N.Y. 
Haydon, A. W. Co., Waterbury, Conn. 
HI-G, Windsor Locks, Conn. 
Hickok Elect. Instr., Cleveland, Ohio 

p 488 
HICO (Horizons Inl'l.), Redwood·Clly 

Cal ' 
Kessler-Ellis Prods., Allantlc Highlands, 

N.J. 
Magnecra" Elec., Chicago, III. 
(NES) Nationwide Elctrn. Sys., lIasca, 

III. 
Parabam, Inc., Compton, Cal. 
Pennwood Numechron, Plllsburgh, Pa. 

p 372 
Precision TImer, Westbrook, Conn. 
Presln Co., Inc., Shellon, Conn. 
Sankyo Selkl Mig. Co., Ltd., Tokyo, 

Japan 
Sealectro Corp., Mamaroneck, N.Y. 
Square D Co., Milwaukee, Wlsc. p 1347 
Systron-Donner Concord Instr. Div., 

Concord, Cal. 
Tempo/UTI Dlv., Chatsworth, Cal. 
Veeder-Root, Hartlord, Conn ••••••• · p 1352 
A & M Instrument, Inc., Great Neck, N.Y. 
Allis, Louis Co., Milwaukee, Wisc. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Bayside Timers, Inc., Flushing, N.Y. 
Bulova Watch Co., Timer Lab., Flushing, 

N.Y. 
CGSIDatametrics, Watertown, Mass. 
Conrac Corp., New York, N.Y. 
Control Logic, Natick, Mass. 
Controlcraft Corp., West Chicago, III. 
Cooke Engrg. CO.,Alexandria, Va. 
Data Dynamics Div.; Englewood, N.J. 
Decor Elctrns. Corp., Austin, Tex. 
Oil An Controls, Inc .• Boston, Mass. 
Digital Displays, Mendham, N.J. 
Durant Mfg. Co., Milwaukee, Wisc. 
Ealing Corp., Cambridge, Mass. 
Engler Instr. Corp., Jersey City, N.J. 
ENM <:;0., Chicago, III. 
Fedtro,"lnc., Rockville Centre, N.Y. 
General Oceanology, Inc., Cambridge, 

Mass. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Guardian California, Culver City, Cal. 
Gullon Inds., Albuquerque, N.M. 
Harshaw Chem. Co., Cleveland, Ohio 
HLS, Inc., Santa Clara, Cal. 
Ind'l. Solid State Controls, York, Pa. 
Instrumentation Tech. Corp., Northridge: 

Calif. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
MEKontrol Inc., Northboro, Mass. 
Nuclear Equip. Chem. ·Corp., Farmingdale, 

N.Y. 
Precision Sci. Co., Chicago, III. 
Ragen PreCision Inds., Inc., N. Arlington, 

N.J. 
Raymond Controls Corp., Middletown, 

Conn. 
Robotron Corp., Detroil, Mich. 
Scientronics, Barrington, N.J. 
Servo Dev. Corp., Hicksville, N.Y. 
Sollec Corp., No. Hollywood. Cal. 
Square 0 Co., Park Ridge, III. 
Stoelling· Co., Chicago, III. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Sunshine Sci. Inslrs., Inc., Philadelphia, Pa. 
Techmetric Co., Redwood City, Calif. 
Tempo Instr., Plainview, N.Y. . 
Time-O-Matic, Inc., Danville, III. 
Tyco Inslr. Div., Wallham, Mass. 
USM Corp.; Wakefield, Mass. 
Wellronic Co., Southfield, Mich. 

Zehntel, Inc., Berkeley, Calif. 

Timers, Cycle 
A. D. Data Sys., Inc., Rochester, N.Y. 
Autronlcs Corp., Pasadena, Calif. 
C & K Components, Watertown, Mass. 
Dellrol Controls, Milwaukee, Wlsc. 

p 1692 
Diversified Elctrns., Evansville, Ind 
Eagle-Signal Dlv., Davenport, Iowa 

p 1317 
Ferwalt, W.H., Inc., lapwai, Idaho 
Fork Standards, W. Chicago, III. 
General Elec. Co., Schenectady, N.Y. 
General Time Corp., Torrington, Conn. 

p 1321 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
HI-G, Windsor Locks, Conn. 
Ind'i. Control Co., Farmingdale, N.Y. 
Magnecra" Elec., Chicago; III. 
Mldtex/Aemco, Mankato, Minn. 
Parabam, Inc., Compton, Cal. 
Pennwood Numechron, PllIsburgh, Pa. 

p 372 
Precision Timer, Westbrook, Conn. 

p 1341,1343,1344 
Sangamo Elec. Co., Pickens, S.C. 
Sankyo Selkl MIg. Co., lid., Tokyo, 

Japan 
Sealectro Corp., Mamaroneck, N.Y. 
Tokyo Elec. Co., LId., Chlyoda-ku, 

Tokyo, .Japan ................................ p 1350 
Abrams Instr., Lansing, Mich. 
Aemco Div., Mankato, Minn. 
Agastat Div., Elizabeth, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Automatic Timing & Controls, Inc .• King of 

Prussia. Pa. 
Bendix, Utica, N.Y. 
Bristol Div, Waterbury, Conn 
Bulova Watch Co., Timer Lab., Flushing, 

N.Y. 
Conrac Corp., New York, N.Y. 
Controlcraft Corp., West Chicago, III. 
Cramer Div., Old Saybrook, Conn. 
Cutler-Hammer, Milwaukee, Wisc. 
Duranl Mfg. Co., Milwaukee, Wisc. 
Dynapar Corp., Gurnee, III. 
Essex Engrg. Co., Inc., Essex, Conn. 
Farmer Elec. Prods. Co., Inc .• Natick, 

Mass. 
General Oceanology, Inc., Cambridge, 

Mass. 
Guardian California, Culver City, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Haydon Switch & Instr., Waterbury, Conn. 
Heitz, Karl, Inc., New York, N.Y. 
HLS, Inc., Santa Clara, Cal. 
Hughey & Phillips. Inc., Burbank, Cal. 
Ind'l .. Solid State Controls, York, Pa. 
Industrial Timer Div., Parsippany, N.J. 
Inl'l. Register, Chicago, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kahlenberg Bros. Co., Two Rivers, Wisc. 
Llebel-Flarsheim Co., CinCinnati. Ohio 
Mallory Timers, Indpls., Ind. 

. McElroy Elctrns. Corp., Shirley, Mass. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Minarik Elec. Co., Los Angeles, Cal. 
Montgomery Mfg. Co., Inc., Owensville, 

Ind. 
National TIme & Signal, Oak Pk., Mich. 
Raymond Controls Corp., Middletown, . 

Conn.. . . 
Relay Speciallies, Inc., Fair Lawn, N.J. 
Rhodes, M.H .• Inc., Avon, Conn. 
Robotron Corp., Detroit, Mich. 
Scientronics, Barrington, N.J. 
Servo Dev. Corp" Hicksville, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Techmetric Co., Redwood City, Calif. 
Tempo Instr., Plainview. N.Y. 
Trepac Corp. America. Englewood, N.J. 
Valcor Engrg. Corp., Kenilworth, N.J. 
Walters, W.A., Inc., Chicago, III. 
Zenith Controls Inc., Chicago, III. 
Zenrad Controls Co., Santa Barbara, Cal. 

Timers, Electrolytic Cell 
Bissell-Berman, Los Angeles, Cal.p 

1314 
Curtis Instrs., Inc., Mt. Kisco, N.Y. P 427 

For addresses see YELLOW SECTION 

Timers, Interval 
Gibbs MIg. & Resch., Janesville, Wlsc. 

p 1395,1402 
HICO (Horizons Inl'l.), Redwood Clly 

Cal ' 
Sprague Elec. Co., No. Adams, Mass. 
Bergen Labs., Inc., Paterson, N.J. 

Timers, Impulse 
Allen Avionics, Mineola, N.Y. 
Autronlcs Corp., Pasadena, CallI. 
Bowmar Instr. Corp., Ft. Wayne, Ind. 
C & K Components, Watertown, Mass. 
Chrono-Iog Corp., Broomall, Pa. 
Clare, C.P. & Co., Chicago, III. 
Durant Dlgllal Instrs., Milwaukee, Wlsc. 
Eagle-Signal Dlv., Davenport, Iowa 

. p 1317 
Fer;walt, W.H., Inc., Lapwai, Idaho 
General Elec. Co., Schenectady, N.Y. 
Gibbs MIg. & Resch., Janesville, Wlsc. 
Haydon, A. W. Co., Waterbury, Conn. 
HI-G, Windsor Locks, Conn. 
Hickok Elect. Instr., Cleveland, Ohio 
Janco Corp., Burbank, Cal. 
Magnecra" Elec., Chicago, III. . 
(NES) Nationwide Elctrn. Sys., Itasca 

III. ' 
Parabam, Inc., Compton, Cal. 
PennwQod Numechron, Pillsburgh,. Pa. 

p 372 
Precision Timer, Westbrook, Conn. 
Sankyo Selkl MIg. Co., LId., Tokyo, 

Japan 
Sealectro Corp., Mamaroneck, N.Y. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 

p 1348 
Adar Assocs., Cambridge, Mass. 
Aemco Div., Mankato, Minn. 
Amstro Corp .• Fairfield, N.J_ 
Artisan Elctrns. Corp., Parsippany, N.J. 
Conrac Corp., New York. N.Y. . 
Control Logic, Natick, Mass. 
Controls Co. of America, Schiller Park, III. 
Cramer Div., Old Saybrook, Conn. . 
Durant Mfg. Co., Milwaukee, Wisc. 
Dynapar Corp., Gurnee, III. 
Farmer Elec. Prods. Co., Inc., Natick, 

Mass. . 
Guardian California, Culver City, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Heitz, Karl, Inc., New York, N.Y. 
Ind'l. Solid State Controls, York, Pa. 
Liebel-Flarsheim Co., CinCinnati, Ohio 
MEKontrol Inc., Northboro, Mass. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
National TIme & Signal, Oak Pk., Mich. 
Raymond Controls Corp., Middlelown, 

Conn. . . 
Relay Specialties, Inc., Fair Lawn, N.J. 
Robotron Corp., DetrOit, Mich. 
SCientronics, Barrington, N.J. 
Servo Dev. Corp., Hicksville, N.Y. 
Square 0 Co., Park Ridge, III. 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Tempo Inslr., Plainview, N.Y. 
Trepac Corp. America, Englewood, N.J. 
Zenith Controls Inc., Chicago, III. 

Timers, Interval 
Allen-Bradley Co.; Milwaukee, Wise •. 
Anadex fnstrs., Inc., Van Nuys, Calif. 

. p 394,395 
Atec, Inc.·, Houston, Tex ••••••••• , ••••• :. p 411 
Austron, Inc., Austin, Tex. 
Autronlcs Corp., Pasadena, Calil. 
C & K Components, Watertown, Mass; 
Chrono-Iog Corp., Broomall, Pa. 
Curtis Instrs., Inc., Mt. Kisco, N.Y. ' 
Deltrol Controls, Milwaukee, Wlsc. 

, . P 1692 
Diversified Elctrns., Evansville, Ind 
Eagle-Signal Dlv., Davenport, Iowa 

p 1317 
Electronic Research Co., Shawnee 

Mission, Kans. 
Ferwalt, W.H., Inc., Lapwai, Idaho 
Fork Standards, W. Chlcago,.lII. 
General Elec. Co., Schenectady, N.Y. 
General Time Corp., Torrington, Conn. 

p 1321 
Gibbs Mfg. & Resch., Janesville, Wise. 

. p 1395 
Haydon, A. W. Co., Waterbury, Conn. 

p 1597 
Hewlell-Packard, Palo Allo, Cal. . 
HI-G, Windsor Locks, Conn. p 13221323 
Hickok Elect. Instr., Cleveland, Ohl~ 

. P 488 
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HICO (Horizons Int'I.), Redwood City, 
Cal 

InternatIOnal Electro Exchange Corp., 
Minneapolis, Minn. 

Janco Corp., Burbank, Cal. 
Ledex, Inc., Dayton"Ohio •••••••••••• p 1940 
Logltek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Meloy Laborator'ies, Springfield, Va. 
MldtexlAemco, Mankato, Minn. 
Monsanto Company, Electronic 

Instruments, W. Caldwell, N.J ..... P 529 
(NES) Nationwide Elctrn. Sys., Itasca, 

111. ••• _ .................... _ •••••• :...................... p 365 
Ohmite Mfg. Co., Skokie, III. 
Parabam, Inc., Compton, Cal.' 
Pennwood Numechron, Pittsburgh, Pa. 

p 372 
PPM, Ine., Bedford,Ohio 
Precision Timer, Westbrook, Conn. 

p 1341,1343 
Sangamo Elec. Co., Pickens, S.C. 
,Sankyo Selkl Mfg. Co., Ltd., Tokyo, 

Japan ' 
Sealectro Corp., Mamaroneck, N.Y. 
Syracuse Elctrns. Corp., Syracuse, N.Y. 

P 1348 
Syatron-Donner Concord Instr. eiY., 

Concord, Cal. ' 
TempolUrl DiY., Chatsworth"CaI. 
Tokyo Elec. Co., Ltd., Chlyoda·ku, 

Tokyo, Japan ........... : .................... p 1350 
Abrams Instr., Lansing, Mich. 
Adar Assocs .• Cambridge, Mass. 
Aemco Div:, Mankato, Minn. 
Agastat Div., Elizabeth, N.J. 
Allis, Louis Co., Milwaukee, Wisc. 
Amstro Corp., Fairfield; N.J. 
Applied Conlrol Co., Fairfield, N.J. 
Artisan Elctrns. Corp., Parsippany, N.J. 
AutomatiC Timing & Controls. Inc., King of 

Prussia, Pa. 
Bayside Timers, Inc., Flushing, N.Y. 
Bendix, Utica, N.Y. ' 
Bulova Watch Co., Timer Lab .• Flushing, 

N.Y. . 
Burke & James, Inc., Chicago. III. 
Central Scientific Co., Chicago, III. 
ConductronCorp., SI. Charles, Mo. 
Conrac Corp., New York, N.Y. ' 
Control Logic, Natick. Mass. 
Controlcraft Corp., West Chicago, III. 
Controlotron Corp., Farmingdale, N.Y. 
Controls Co. of America. Schiller Park, III. 
Corning Glass Works, FluidiC Products 

Depl., Corning, N.Y. ' 
Cramer Div., Old Saybrook, Conn. 
Cutler·Hammer, Milwaukee, Wisc. 
Data Dynamics Div., Englewood. N.J. 
Datum, Inc., Anaheim, Calif. 
De· Tee-Tronic Corp., Chicago, III. 
Oil An Controls, Inc .• Boston, Mass. 
Dimco·Gray Co" Dayton, Ohio 
Dri·Clave Corp., Westbury, N.Y. 
Durant Mfg. Co., Milwaukee. Wisc. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Dynapar Corp., Gurnee, III. 
EDC (Electro Dev.), LYQnwood, Wash, 
Elctrn. Resources Div., Los Angeles, Cal. 
Essex, Engrg. Co., Inc., Essex, Conn. 
Fairchild Space & Defense Sys., Syosset" 

N.Y. 
Farmer Elec. Prods. Co., Inc., Natick, 
Ma~s, , • ' 

Furnas Elec. Co., Batavia, III. 
General Oceanology, Inc., Cambridge, 

Mass. ' 
General Radio Co., Concord, Mass. 
Gordon Alan Entprs., N. Hollywood, Cal. 
Guardian California, C,ulver 'City, Cal. 
Harshaw Chem. Co., Cleveland, Ohio 
Heitz, Karl, Inc., New York, N.Y. 
HLS, Inc., Santa Clara, Cal. 
Honeywell Information Systems, Wellesley 

Hills, Mass 
Ind'l. Solid State Controls, York, Pa. 
Industrial Timer .oiv., Parsippany, N.J. 
Instrumentation Tech. Corp., Northridge. 

Calif. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Int'l. Register, Chicago, III. 
Lehigh Valley Elctrn., Inc., Fogelsville, Pa. 
Lektra Labs., Inc., College POint, N.Y. 
Liebel-Flarsheim Co., Cincinnati, Ohio 
Lisk, GW. Co., Clifton Springs, N.Y. 
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Mallory Timers, Indpls., Ind. Guide Inds., Inc., Sun Valley, Calif. 
McElroy Elctrns. Corp., Shirley, Mass. Harshaw Chern. Co., Cleveland, Ohio 
Meson Elctrns. Co., Inc., Rochester, N.Y. Hird BroWn Ame,rica, livingston, N.J. 
Nano Fast, Inc., Chicago, III. HLS, Inc., Santa Clara, Cal. 
National Time & Signal, Oak Pk., Mich. Honeywell, Ft. Washington, Pa. 
.Northeast Elctms. Corp., Concord, N.H. Ind'l. Solid State Controls, York, Pa. 
Nuclear-Chicago, Des Plaines, III. Industrial Timer Div., Parsippany, N.J. 
Nuclear Equip. Chem. Corp., Farmingdale, Instrumentation Tech. Corp., Northridge, 

N.Y, ' CaIH. 
Paragon Elec. Co., Two Rivers, Wisc. Intercontinental Elctrns., E. Rochester, 
Raymond Controls Corp., Middletown, N.Y. 

Conn. Int'l. Register, Chicago, III. 
Relay Specialties, Inc., Fair Lawn, N.J. Japanese Prods. Corp., New Rochelle', 
Rhodes, M.H., Inc., Avon, Conn. NY 
Robotron Corp., DetrOit, Mich. Kahlenberg Bros. Co., Two Rivers, Wisc: 
Scientronics, Barrington, N.J. Mallory TImers, Indpls., Ind. 
Servo Dev. Corp., Hicksville, N.Y. Meson Elctrns. Co., Inc., Rochester, N.Y. 
Soltee Corp., No. Hollywood, Cal. Minarik Elec. Co., Los Angeles, Cal. 
Square 0 Co., Park Ridge, III. Montgomery Mfg. Co., Inc., Owensville, 
Stock Drive Prods., New HydePk., N.Y. Ind. 
Stoelting Co., Chicago, III.' Noble Elctms., Inc., Carpinteria, Calif. 
Struthers-Dunn, Inc., Bettendorf, Iowa Relay Specialtie\;, Inc., Fair Lawn, N.J. 
Sunshine Sci. Instrs., Inc., Philadelphia, Pa. Rhodes, M.H., Inc., Avon; Conn. 
Symbolic Displays, Inc." Orange, Calif. Servo Dev. Corp., Hicksville, N.Y. 
Taylor Instr. Process Control Div., Sprengnether, W.F. Instr: Co., Inc., SI. 

Rochester, N.Y. Louis, Mo. 
Techmetric Co., Redwood City, CaIH. Stoelting Co., Chicago, III. 
Technic, Inc., Providence, R.I. Struthers-Dunn, Inc., Bettendorf, Iowa 
Tempo Instr., Plainview, N.Y. Taft Electrosystems, Inc., Metuchen, N. J. 
Transystems Elctrn. Co., Fort Lee, N.J. Tempo Instr., Plainview, N.Y. 
Trepac Corp. America, Englewood, N.J. Tenor Co., Inc., 'New Berlin, Wisc. 
Universal Resch. Labs., Elk Grove Village, Zehntel, Inc., Berkeley, CaIH. 

III Zenith Controls Inc., Chicago, III. 
USM Corp., Wakefield, Mass. Zenrad Controls Co., Santa Barbara, Cal. 
VWR SCientific, San FranCiSCO, Cal. Timers, Reset 
Walters, W.A., Inc., Chicago, III. 
Zenith Controls Inc., Chicago, III. A. D. Data Sys., Inc., Rochester, N.Y. 

Alco Elctrn. Prods., Lawr:ence, Mass. 
Timers, Programmed Autronlcs Corp., Pasadena, Calif. 
,Autronics Corp., Pasadena, Calif. C & K Components, Watertown, Mass. 
Buloya Watch Co., Freq. Control Deltrol Controls, Milwaukee, Wise. 

Prods., Elctrns. DiY., WoodSide, N.Y. p 1692 
California Elctrn. Mfg. Co., Alamo, Calif. Eagle-Slgnal Diy., DaYenport, Iowa 
Deltrol Controls, Milwaukee, Wisc. p 1317 
Eagle-Signal DiY., DaYenport, Iowa Fork Standards, W. Chicago, III. 

p 1317 General Elec. Co., Schenectady, N.Y. 
Elctrn. Meas. Inc., Neptune, N.J. General Time Corp., Torrington, Conn. 
Fork Standards, W. Chicago, III. P 1321 
General Time Corp., TOrrington, Conn. Haydon, A. W. Co., Waterbury, Conn. 
Haydon, A. W. Co., Waterbury, Conn. p 1597 
Hi-G, Windsor Locks, Conn. HI-G, Windsor Locks, Conn. 
'Ind'i. Control Co., Farmingdale, N.Y. HICO (Horizons Int'l.), Redwood City, 
Ledex, Inc., Dayton, Ohio Cal 
Logitek, Inc., Farmingdale, N.Y. International Electro Exchange Corp., 
LVC Ind's., Inc., Corona, N.Y. Minneapolis, Minn. 
Magnecraft Elec., Chicago, III. Magnecraft Elec., Chicago, III. 
Metric Sys., Ft. Walton Beach, Fla:p 358 MldtexlAemco, Mankato, Minn. 
Mldtex/Aemco, Mankato, Minn. (NES) Nationwide Elctrn. 'Sys., Itasca, 
Monsanto Company, Electronic III. 

Instruments, W. Caldwell, N.J ..... p 529 Ohmlte Mfg. Co., Skokie, III. 
(NES) Nationwide Elctrn. Sys., Itasca, Parabam, Inc., Compton, Cal ......... p 371 

III ......................................................... P 365' 'Precision Timer, Westbrook, Conn. 
Parabam, Inc:, Compton, Cal ......... p 371 P 1341,1343 
Pennwood Numechron, Pittsburgh, Pa. Sankyo Seikl Mfg. Co., Ltd., Tokyo, -

P 372 Japan 
PPM, Inc., Bedford, Ohio .............. _ p 535 Sealectro Corp., Mamaroneck, N.Y. 
Precision Mechanisms, Westbury, N.Y. Syracuse Elctrns. Corp., Syracuse, N.Y. 
Precision Timer, Westbrook, Conn. p 1348 

, P 1341,1343 Tempo/UTI DiY., Chatsworth, Cal. 
Triac Elctrn. Sy's., N.Y., N.Y. Tokyo Elec. Co., Ltd., Chlyoda-ku, 
Adar Assocs., Cambridge, Mass. Tokyo, Japan ................................ ' p 1350 
Aemco Div., Mankato, Minn. Triac Elctrn. Sys., N.Y., N.Y. 
Aerospace Resch. Inc., Boslon, Mass. Aemco Div., Mankato, Minn. 
Agastat Div .• Elizabeth, N.J. Applied Control Co., Fairfieid, N.J. 
Allied Elctrns. Corp., Chicago. III. Artisan Elctrns. Corp., Parsippany, N.J, 
Artisan Elctrns. 'Corp., Parslppany, N.J. Automatic Timing & Controls, Inc., King of 
Automatic Timing & Controls, Inc., King of Prussia, Pa. 

Prussia, Pa. 'Bayside TImers, Inc., Flushing, N.Y. 
Bayside Timers, Inc., Flushing, N.Y. B.H. Inds., Los Angeles, Cal. 
Bulova Watch Co., Timer Lab., Flushing, Conrac Corp., New York, N.Y. 

N.Y. Controlcraft Corp .• Wesl Chicago, III. 
CGSIDatametrics, Watertown, Mass. Cramer Div., Old Saybrook, Conn. 
Conrac Corp., New'York, N.Y. Cutler-Hammer, Milwaukee, Wisc. 
Control LogiC, Natick, Mass. Oil An Controls, Inc., Boston, Mass. 
Controlotron Corp., Farmingdale, N.Y, Dynapar Corp., Gurnee, III. 
Cooke Engrg. Co., Alexandria, Va. ENM Co., Chicago, III. 
Cramer Div., Old Saybrook, Conn. Essex Engrg. Co., Inc., Essex, Conn. 
Dantronics, SI. Paul, Minn. Farmer Elec. Prods. Co., Inc., Natick, 
Datatron. Inc .. Santa Ana. Cal Mass.' 
Di/ An Controls, Inc., Boston, Mass. General Oceanology, Inc., Cambridge, 
Durant Mfg, Co., Milwaukee, Wisc. Mass. . 
Dynapar Corp;; Gurnee, III. Guardian California, Culver City, Cal. 
Electro-Pacific, Inc., Goleta, Calif. Harshaw Chem. Co., Cleveland, Ohio 
Elctrn. Resources Div., Los Angeles. Cal. HLS, Inc., Santa Clara, Cal. 
General Oceanology, Inc., Cambridge, Ind'l. Solid State Controls, York, Pa. , 

Mass. Industrial Timer Div., Parsippany, N.J. 
General Radio Co., Concord. Mass. Instrumentation Tech. Corp., Northridge, 
Guardian California, Culver City, Cal. CaIH. 

For addresses see YELLOW SECTION 

Intercontinental Elctrns., E.' Rochestef, 
N.Y. 

Japanese Prods. Corp .. New Rochelle, 
N.Y. , 

Kahlenberg Bros:·Co., Two Rivers, Wise. 
lab-Line Inslrs.,Jnc., Melrose Park, III. 
Uebel-Flarsheim Co., CinCinnati, Ohio 
Mallory Timers, Indpls., Ind. 
McKee-Pedersen Instrs., Danville, Calif. 
MEKontrol Inc., Northboro, Mass. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
National Time & Signal, Oak Pk., Mich, 

, Nuclear·Chlcago, Des Plaines, III. 
Nuciear Equip. Chem. Corp" Farmingdale, 

N.Y. 
Paragon Elec, 'Co., 'two Rivers, Wisc. 
Precision Sci. Co., Chicago, III. 
Raymond Controls Corp., Middletown, 

Conn. 
Robotron Corp." Detroit, Mich. 
Scientronics, Barrington, N.J. 

. Servo Dev. Corp., Hicksville, N.Y. 
Square 0 Co., Park Ridge, III. ' 
Stoelting Co., Chicago, III. , 
Struthers-Dunn, Inc., Bettendorf, Iowa 
Taylo'instr. Process Control Div., 

Rochester, N.Y. 
Techmetric Co., Redwood City, Cain. 
Tempo Instr., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Zenith Controls Inc., Chicago, III. 

Timers, Sequence 
A. D. Data Sys., Inc., Rocheste~, N.Y., 
Autronics Corp., Pasadena, Calif. 
Bowmar Instr. Corp., FL Wayne, Ind. 
C & K Components, Watertown, Mass. 
California Elctm. Mfg. Co., Alamo, Calif. 
Chicago Dynamic Inds., Chicago, III. 
Clare, C.P. & Co., Chicago,lII. 
Deltrol Controls, Milwaukee, Wise. 
Eagle-Signal Diy., DaYenport, Iowa 

p 1317 
Elctrn. Meas. Inc., Neptune, N.J: 
Fork Standards; W. Chicago, III. 
General Elec. Co., Schenectady, N.Y. 
General Time Corp., Torrington, Conn. 

p 1321 
Haydon, A. W. Co., .Waterbury, Conn. 

p 1597 
HI-G, Windsor Locks, Conn. 
Ind'i. Control Co., Farmingdale, N.Y. 
Ledex, Inc., Dayton, Ohio ............ p 1940 
Logltek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
MldtexlAemco, Mankato, Minn. 
(NES) Nationwide Elctrn. Sys., Itasca, 

III. 
Parabam, Inc.; Compton, Cal. 
PPM, Inc., Bedford, Ohio 
Precision Mechanisms, Westbury, N.Y. 
Precision Timer, Westbrook, Conn. 

p 1341,1344 
Sankyo Seikl Mfg. Co., LId., Tokyo, 

Japan 
Sealectro Corp., Mamaroneck, N.Y: 
Syracuse Elctrns. Corp., Syracuse, N.Y. 

P 1348 
TempolUTI Diy., Chatsworth, Cal. 
Triac Elctrn. Sys., N.Y., N.Y. 
Abrams Instr., Lansing, Mich. 
Aemco Div., Mankato, Minn. 
Agastat Div., Elizabeth, N.J. 
Applied Materials Tech., Inc., Santa Clara, 

Cal 
Artisan Elctrns. Corp" Parsippany', N,J. 
Automatic Timing & Controls, Inc., King of 

Prussia, Pa. 
Autotron, Inc., Danville, III. 
Bayside Timers, Inc., Flushing, N.Y. 
Bendix, Utica, N.Y. 
BowmarlAli, Inc., Acton, Mass. 
Bristol Div. Waterbury, Conn 
Bulov!l Watch Co., Timer Lab., Flushing, 

N,Y. 
CGS/Datametrics, Watertown, Mass. 
Controlcraft Corp., West Chicago, III. 
Controlotron Corp., Farmingdale, N.Y. 
Controls Co. of America, Schiller Park, III. 
Cramer Div., Old Saybrook, Conn. 
Data Dynamics Div., Englewood, N.J. 
Davidson Elctrn. Dev. Co., Erie, Pa. 
De-Tec·Tronic Corp., Chicago, III. 
Durant Mfg. Co., Milwaukee, Wisc. 
Dynapar Corp., Gurnee, III. 
Fairchild Space & Defense Sys., Syosset, 

N.Y. 
Furnas Elec. Co., Batavia, III. 
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General Oceanology, Inc., Cambridge, 
Mass. 

Gordon Alan Entprs., N. Hollywood, Cal. 
Guardian California, Culver City, Cal. 
Gulton Inds., Albuquerque, N.M. 
Harshaw Chem. Co., Cleveland, Ohio 
Heitz, Karl, Inc., New York, N.Y. 
Hird Brown America, livingston, N.J. 
HLS, Inc., Santa Clara, Cal. 
Industrial Timer Div., Parsippany, N.J. 
Instrumentation Tech. Corp., Northridge, 

Calif. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Mallory Timers, Indpls., Ind. 
McElroy Elctrns. Corp., Shirley, Mass. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Miller Elec. Mfg. Co., Appleton, Wisc. 
Montgomery Mfg. Co., Inc., Owensville, 

Ind. 
National Time & Signal, Oak Pk., Mich. 
Nuclear·Chicago, Des Plaines, III. 
Paragon Elec. Co., Two Rivers, Wisc. 
Raymond Controls Corp., Middletown, 

Conn. . 
Reach Elctrns., Inc., Lexington, Neb. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Rhodes, M.H., Inc., Avon, Conn. 
Robotron Corp., DetrOit, Mich. 
SCientronics, Barrington, N.J. 
Servo Dev. Corp., Hicksville, N.Y. 
Square 0 Co., Park Ridge, III. 
Stoelting Co., Chicago, III. 
Struthers·Dunn, Inc., Bettendorf, Iowa 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tempo Instr., Plainview, N.Y. 
Tenor Co., Inc., New Berlin, Wisc. 
Transystems Elctrn. Co., Fort Lee, N.J. 
Trepac Corp. America, Englewood, N.J. 
Walters, WA, Inc., Chicago, III. 
Weltronic Co., Southfield, Mich. 
Zenith Controls Inc., Chicago, III. 

Timers, Solid State 
A, 0, Data Sys., Inc" Rochester, N.Y. 
Alco Elctrn. Prods" Lawrence, Mass, 
Allen·Bradley Co" Milwaukee, Wlsc, 
American Time Products, Woodside, 

N,Y. 
Austron, Inc" Austin, Tex, 
Autronics Corp., Pasadena, Calif. 
Belamlte Electronic Devices, Culver 

City, Calif, 
Bulova Watch Elctrns. Div. Amer. Time 

Prods" Woodside, N,Y, 
Bulova Watch Co" Freq, Control 

Prods" Elclrns, Dlv" Woodside, N,Y, 
Bulova Watch Co" Servo Prods, 

Elctrns, Div" Woodside, N.Y. 
California Elctrn, Mfg, 'Co" Alamo, Calif, 
Digital Equip. Corp., Maynard, Mass. 
Eagle·Slgnal Div., Davenport, Iowa 

p 1317 
Elctrn. Meas. Inc., Neptune, N.J. 
General Elec. Co., Schenectady, N.Y. 
Gibbs Mfg. & Resch., Janesville, Wisc. 

p 1395 
Haydon, A. W. Co., Waterbury, Conn. 
Hi·G, Windsor Locks, Conn. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal.' 
Ledex, Inc., Dayton, Ohio 
Logitek, Inc., Farmingdale, N.Y. 
Magnecraft Elec., Chicago, III. 
Midtex/Aemco, Mankato, Minn. 
(NES) Nationwide Elctm. Sys., Itasca, 

III. 
Para bam, 'Inc., Compton, Cal. 
Precision Timer, Westbrook, Conn. 
Solid State Elctrns., Sepulveda, ,Cal. 
Tempo/UTI Div., Chatsworth, Cal. 
Tokyo Elec. Co., Ltd., Chiyoda-ku, 

Tokyo, Japan ............ , ................... p 1350 
Triac Elctm. Sys., N.Y., N.Y. 
Abrams Instr., Lansing. Mich. 
Adar AssocS., Cambridge, Mass. 
Air·O·Tronics Prods., Morrisville, N.Y. 
Arrow·Hart, Inc., Hartford, Conn. 
Artisan Elctrns. Corp., Parsippany, N.J. 
Bayside Timers, Inc., Flushing, N.Y. 
Bendix, Utica, N.Y. 
B.H. Inds., Los Angeles, Cal. 
Coil Co. of Amer., Northvale, N.J. 
Control Logic, Natick, Mass. 
Controlcraft·Corp., West Chicago, III. 
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Fairchild Semiconductor, Mountain View, 
Calif. ' 

Farmer Elec. Prods. Co., Inc., Natick, 
Mass. 

Furnas Elec. Co., Batavia, III. 
General Oceanology, Inc., Cambridge, 

Mass. 
General Radio Co., Concord, Mass. 
Guardian California, Culver City, Cal. 
Gulton Inds., Albuquerque, N.M. 
I-lLS, Inc., Santa Clara, Cal. 
Hoagland Instr., Red Bank, N.J. 
Ind'l. Solid State Controls, York, Pa. 
Intercontinental Elctrns., E. Rochester, 

N.Y. 
Int'l. Register, Chicago, III. 
Japanese Prods. Corp .. New Rochelle, 

N.Y. 
Jordan Controls, Milwaukee, Wisc. 
Lear Siegler, Inc., Santa Monica, Calif. 
Mallory Timers, Indpls., Ind. 
Meson Elctrns. Co., Inc., Rochester, N.Y. 
Midland Standard Inc., Elgin, III. 
Mullard, Inc., Farmingdale, N.Y. 
Neill Engrg. Co., Akron, Ohio 
Ney, J.M. Co., Bloomfield, Conn. 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Robotron Corp., Detroit, Mich. 
Rowan Controller, Westminister, Md. 
Servo Dev. Corp., Hicksville, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., SI. ' 

Louis, Mo. 
Square 0 Co., Park Ridge, III. 
Stoelting Co., Chicago, III. 
Struthers·Dunn, Inc., Bettendorf, Iowa 
Taft Electrosystems, Inc., Metuchen, N. J. 
Tempo Instr., Plainview, N.Y. 
Time·O·Matic, Inc., Danville, III. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of'China 
Valcor Engrg. Corp., Kenilworth, N.J. 
Vanguard Relay Corp., lindenhurst. N.Y. 
Zehntel, Inc., Berkeley, Calif. 
Zenrad Controls Co., SlI"ta Barbara, Cal. 

Timers, Thermal 
Sankyo Seikl Mfg. Co., ltd., Tokyo, 

Japan 
Tempo/UTI Dlv., Chatsworth, Cal. 
E·T·A Prods. Co. America, Chicago, III. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
G·V Controls, livingston, N.J. 
Hoagland Instr., Red ·Bank, N.J. 
Industrial Timer Div., Parsippany, N.J. 
Japanese Prods. Corp., New Rochelle, 

N.Y. , 
Raymond Controls Corp., Middletown, 

Conn. 
Relay Specialties, Inc., Fair Lawn, N.J. 
Struthers·Dunn, Inc., Bettendorf, Iowa 

Timers, Welding (Electronic) 
-See Vol 1 

Timing Switches-See Timers 

Tinsel-See Wire, Tinsel-Vol 3 

Tonometers-See Vol 1 

Tool Kits & Sets-See Vol 3 

Tools, Alignment & Tuning-
See Vol 3 

Tools, Crimping-SeeVol3 

Tools, Hand Or Mechanical­
See Cutters; Screwdrivers; 
Wrenches; etc.-Vol 3 

Tools, Heat Seallng-
See Vol 1 

Tools, Microelectronic 
Handling-See Vol 3 

Tools, Parts-Handling, 
Vacuum Operated­
See Vol 3 

Tools, Relay Servicing­
See Vol 3 

Tools, Resistance Soldering­
See Soldering Equip., 
.Resistance-Vol 3 

Tools, Solderlng-See Specific 
Types-Vol 3 

Tools, Swaging-See Vol 3 

Toroids-See Coils, Toroidal­
Vol 3 

Torque Indicators-See 
Indicators, Torque-Vol 1 

Torque Meters-See 
Indicators, Torque-Vol 1 

Torque Testers-See Testers, 
Torque-Vol 1 

Torquers, Gyr~ee Motors, 
Gyro 

Totalizers, Digital-See Vol 1 

Tote BoxeS--:-See Boxes, 
Component / Subassembly 
Handling-Vol 3 

Tower Erection & 
Maintenance Services-See 
Services, Tower Erection & 
Maintenance-Vol 1 

Towers, Antenna-See 
Antenna Towers-Vol 1 

Tracers, Curve, Tube & 
Transistor-See Vol 1 

Tracers, Signal-See Testers, 
Signal TraCing-Vol 1 

Tracers, Voltage Curve-­
See Vol 1 

Tracking Systems-;:-See Vol 1 

Trailers, Instrumentation­
See Laboratories, Mobile & 
Field-Vol 1 

Tralners-See Simulators & 
Trainors-Vol 1 

Transceivers, Airborne-­
See Vol 1 

Transceivers, Facsimile--
See Vol 1 

Transceivers, Infrared 
Electro/Data, Inc., Garland, Tex. 
Hughes Aircraft Co, Culver City, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Loral Elctrn. Sys., Bronx, N.Y. 
Raytheon Co., Lexington, Mass. 

Transceivers, Single-Sideband 
-See Vol 1 

Transcription Arms-See 
Phonograph Arms, 
Transcription-Vol 1 

Transducers, Acceleration­
See Accelerometers 

Transducers, Displacement 
American Aerospace Controls, 

Farmingdale, N.Y. 
Carter Mfg. Corp., Hudson, Mass. 
Computer Instrs., Hempatead, N.Y. 
Del Elctrns. Corp., Mt. Vernon, N.Y. 
Dytronlcs Co., Columbus, Ohio 
Hewlett·Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Magnedyne Inc., Carlsbad, Cal.if. 
Norden Div., Norwalk, Conn. 
Ohio Semltronlcs, Columbus, Ohio 

p 1986 
Schaevilz Engrg., Pennsauken, N.J; 

p 948,1346,1988,1989 
SRC Div., Newport Bch., Cal ....... p 1992 
TektroniX, Inc., Beaverton, Ore. 
Ade Corp:, Watertown, Mass. 
Allis, Louis Co., Milwaukee, Wisc. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. . 
Applied Control Co., Fairfield, N.J. 
Automatic Control Elctrns. Co., San 

Antonia, Tex. 

For addresses see YELLOW· SECTION 

Transducers, Flow 
Automatic TIming & Controls, Inc., King of 

Prussia, Pa. 
Bell & Howell Co., Pasadena, Calif. 
Bendix, S. Montrose, Pa. 
Biocom, Inc., Culver City, Cal. 
BLH Elctrns., Inc., Waltham, Mass. 
Bourns, Inc., Riverside, Calif. 
Bowmar/TIC, Inc.; Newbury Park, Calif. 
Bristol Div, Waterbury, Conn 
Celtic Inds., Inc., Van Nuys, Cal.· 
Clifton Div., Clifton Hgts., Pa. 
COllins, G.L. Corp., Long Beach, Calif. 
Columbia Resch. Labs., Woodlyn, Pa. 
Computer Conversions Corp., East 

Northport, N.Y. 
Davidson Elotrn. Dev. Co., Erie, Pa. 
Decker Corp., Bala·Cynwyd, Pa. 
Dynamic Data Corp., Columbus, Ohio 
DynamiC Precision Controls, Hagerstown, 

Ind. 
Dynapar Corp., Gurnee, III. 
Electro Prods. Labs., Transducer Div., 

Chgo., III. 
Electro·Sonic Control, Manteca, Calif. 
Foxboro Co., Foxboro, Mass. 
Gould Labs., Cleveland, Ohio 
Gulton Inds., Costa Mesa, Cal. 
Hamlin, Inc., Lake Mills, Wisc. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Houston Scientific Inds., Inc., Houston, Tex 
Humphrey, Inc., San Diego, Calif. 
IKL, Inc., Newport Beach, Calif. 
Jordan Controls, Milwaukee, Wisc. 
Kaman Nuclear, Colorado Springs, Colo. 
Kavlico Elctrns., Chatsworth, Cal. ' 
Kistler Instr. Co., Redmond, Wash. 
Larson Aero Dev., Concord. Calif. 
Ling Elctms., Anaheim, Calif. 
Lion Precision Div., Newton, Mass. 
Litton Inds., MI. Vernon', N.Y. 
Mark Prods., Inc., Houston, Tex. 
Mechanical Technology, Inc., Latham, N.Y. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Mullard, Inc., Farmingdale, N.Y. 
Optron Corp., Woodbridge, Conn .. 
Pickering & Co., Plainview, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Research, Inc., Minneapolis, Minn. 
Robinson.Halpern Co., W. Conshohocken,' 

Pa. 
Sanders Assocs., Inc., Manchester, N.H. 
Servotronics, Inc., Buffalo, N.Y. 
Singer·General PreCision, Inc., Little Falls, 

N.J. 
Sostman H. E., & Co., Cranford, N.J. 
Spartan Southwest, Inc., Albuquerque, 

N.M. 
Sprengnether, W.F. Instr. Co., Inc., SI. 

Louis, Mo. 
Statham Instrs., Inc., Oxnard, Cal. 
Systems Resch. Labs., Dayton, Ohio 
Task Corp., Anaheim, Calif. 
Teledyne Gurley, Troy, N.Y. 
Tensitron, Inc., Harvard, Mass. 
Theta Instr. Corp., Fairfield, N.J. 
Transducer Controls Corp., Covina, Calif. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Transidyne-General Corp., Ann Arbor,· 

Mich. 
United Aircraft Corp., Norwalk, Conn. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Wintriss Controls, New York, N.Y. 

Transducers, Flow 
Computer Instrs., Hempstead, N.Y. 
Honeywell, Denver, Colo. 
Schaevltz Engrg., Pennsauken, N.J. 

p 1990 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Autocon Inds., Inc., SI. Paul, Minn. 
Bailey Meter Co., Wickliffe, Ohio 
Barber·Colman Co., Industriallnstrs. Div., 

Rockford, III. 
Bell & Howell Co., Pasadena, Calif. 
Bendix Corp., Davenport, Iowa 
BLH Elctrns., hic., Waltham, Mass. 
Bristol Div, Waterbury, Conn 
Carolina Medical Elctrns., Inc., King, N.b. 
CGS/Datametrics, Watertown, Mass. 
Decker CI/rp., Bala·Cynwyd, Pa. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
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Transducers, Flow (cont'd) 
Electro·Sonic Control. Manteca, Calif. 
Fischer & Porter Co., Warminster, Pa. 
Flow Technology, Inc., Tempe, Ariz. 
Foxboro Co., Foxboro, Mass. . 
Hughes Aircraft Co, Malibu; Cal. 
K West, Westminster, Calif. 
Leeds & Northrup Corp., No. Wales, Pa .. 
Micro·Strain, Inc., Spring City, PIi!. 
Moore Inds., Van 'Nuys, Cal. 
Motorola Instr. & Control, Phoenix, Ariz. 
Robertshaw Controls Co., Anaheim, Cal. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Sanders Assocs., Inc., Manchester, N.H. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TechnologylVersatronics, Yellow Springs, 

Ohio 
Trans·Sonics, Inc., Lexington, Mass. 
Tylan Corp., Torrance, Calif. 
West Coasl Resch. Corp., Los Angeles, 

Calif. . 

Transducers, Force 
Beckman Instruments, Shiller Pk., III. 
Hewlett-Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Schaevltz Engrg., Pennsauken, N.J. 

p 1989 
SRC Div., Newport Bch., Cal ....... p 1993 
Tektronix, Inc., Beaverton, Ore. 
Ade Corp., Watertown, Mass. . 
Bendix Corp., Davenport, Iowa 
Biocom, Inc., Culver City, Cal. 
BLH Elctms., Inc., Waltham, Mass. 
Bristol Div, Waterbury, Conn' 
Celtic Inds., Inc., Van Nuys, Cal. 
Coil Co. of Amer., Northvale, N.J. 
Columbia Resch. Labs., Woodlyn, Pa. 
Decker Corp., Bala·Cynwyd, Pa. 
Dillon, W.C. & Co., Van Nuys 340, C~lif. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Dynisco Div., Westwood. Mass. 
Electronic Design Labs., Inc., Phila., Pa. 
Endevco, Pasadena, Calif. 
Engdahl Enterprises,. Costa Mesa, Cal. 
Foxboro Co .• Foxboro. Mass. 
Gentran Inc., Sunnyvale, Cal 
Houston Scientific Inds., Inc., Houston, Tex 
Instron Corp., Canton, Mass. 
Interface, Inc., Scottsdale, Ariz. 
Kavlico Elctrns., Chatsworth, Cal. 
Kelk, George Ltd., Don Mills, Onl., Canada 
Kenney Engrg. Corp., Monrovia, Cal. 
Kistler Instr. Co., Redmond, Wash. 
Kulite.Semico~ductor Prod., Ridgefield, . 

• N.J. ' 
Larson' Aero Dev., Concord,' Calif. 
Lebow Assocs., Inc., Troy, Mich. 
Ling E,ctrns., Anaheim, Calif. 
MB Elctrns/Textron Co., New Haven, ' 

Conn. 
Measurement Sys., Inc., Norwalk, Conn. 
Micro·Strain, Inc., Spring City, Pa. 
Minnetech Labs., Inc., Minneapolis, Minn. 
PCB Piezotronics, Inc., Depew, N.Y. 
Revere Elctm. Div .• Wallingford. Conn. 
Sanders Assocs., Inc., Manchester, N.H. 
Sensotec, Inc., Columbus, Ohio 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs .• Inc .• Hudson. Mass. 
Strainsert Co., Bryn Mawr, Pa. 
Task Corp., Anaheim, Calif. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
Tensitron, Inc .• Harvard, Mass. 
Thwing·Albert Instr. Co., Philadelphia, Pa. 
Transducer Controls Corp., Covina, Calif. 
Transducer Systems, Inc., Willow Grove, 

Pa. ',' 
Transducers, Inc., Santa Fe Springs, Calif. 
Tyco Instr. Div., Waltham, Mass. , 
West Coasi Resch. Corp., Los Angeles, 
Cal~. 

Wood, C.N., Mfg. Co., Newtown, Pa. 
Zonic Tech. Labs., Cincinnati, Ohio 

Transducers, Impedance 
Dranetz Engrg. Labs., Plainfield, N.J. 
Hewlett·Packard; Palo Alto, Cai. 
Biocom, Inc., Culver City. Cal. 
Clifton Div., Clifton Hgts., Pa. 
Electro Prods. Labs., Transducer Div., 

Chgo.,III. 
Endevco, pasadena, Calif. 
Kaman Nuclear, Colorado Springs: Colo. 

Linden Labs .• Inc., State College, Pa. 
Transducer Controls Corp., ,Covina, Calif. 
Transducer Systems, Inc .• Willow Grove, 

Pa. 

Transducers, Incremental 
Digital Position, Rotary 

Astrosystems, Lake Success, N.Y. 
Norden Dlv., Norwalk, Conn; 
PPM, Inc., Bedford, Ohio 
Remex Elctrns., Santa Ana, Cal. 
SRC Div., Newport Bch., cal ....... P ,1993 
Ade Corp., Watertown, Mass. 

. Computer Conversions Corp., East 
Northport, N.Y. 

Dolan-Jenner Inds., Inc., Melrose, Mass. 
Dynamics ResCh., Corp., Wilmington, 

Mass. " 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Hughes Aircraft Co, Culver City,Cal. 
Singer·General Precision, Inc., Little Falls,. 

N.J. 
Theta Instr. Corp., Fairfield, N.J. 
Trump·Ross Ind·l. Controls, Inc., Billerica, 

Mass. 
United Aircraft Corp., Norwalk, Conn. 
Weston·Transicoil, Worcester. pa. 

Transducers, Magnetic Pickup 
Alrpax Elctrns., Inc., Cambridge, Md. 
Airpax Elctrns., FI. Lauderdale, Fla. 

p 1308 
American Aerospace Controls, 

Farmingdale, N.Y. 
Arvin Magnetics, Eden Prairie, Minn. 
ABtroBystemB, Lak" Success, N.Y. 
Beckman Instruments, Shiller Pk., III. 
Int'!. Electro-Magnetics, Palatine, III. 
ISC Magnetics Div., Huntington, N.Y. 

p 1334,1335 
Norden Div., NOrwalk, Conn. 
Ohio Seniltronlcs, Columbus, Ohio 

, ' p 1986 
RFL IndB., Instr. Div., Boonton, N.J. 
Rye Inils., Inc., Mamaroneck, N.Y. 
Schaevitz Engrg., Pennsauken, N.J. 

, P 1988 
Solid State Elctrns., Sepulveda, Cal. J 

SRC Div., Newport Bch., Cal ....... p 1992 
Tempo/UTI Dlv., Chatsworth, cal 

p 1349 
Advanced Kinetics, Costa Mesa, Calif. 
Airpax Elctrns., So. EI Monte, Cal. 
Allis, Louis Co., Milwaukee, Wisc. 
B & K Instrs., Inc., Cleveland, Ohio 
Barger Corp., Sunnyvale, Cal. 
Bourns Pacific MagnetiC Corp., Romoland, 

Calif. ' 
Celtic Inds., Inc .• Van Nuys, Cal. 
ControlcraftCorp., West Chicago, III. 
Dolan-Jenner Inds .. Inc., Melrose, Mass. 
Dynalco Corp., FI. Lauderdaie, I;'la. 
Dynapar Corp., Gumee, III. 
Electro.Prods. Labs., Power Supply, ,. 

Chicago,lIl. . 
Electro Prods. Labs.; Transducer Div., 

Chgo.,III. 
Fischer & Porter Co., Wanninster. Pa. 
Flow Technology, Inc., Tempe, Ariz. 
General Inslr. Corp., WestwOOd, Mass. 
Grado Labs., Inc., Brooklyn, N.Y. 
Halmar Elctrns., Inc., Columbus, Ohio 
Kavlico Elctrns., Chatsworth, Cal. 
Mullard, Inc., Farmingdale; N.Y. 
PECO, Milpitas, Cal. 
Pickering & Co., Plainview, N.Y. 
Power Instrs., Skokie"lII. 
Sensor Corp., Greenwich, Conn. 
Skurka Engrg. Co., Los Angeles, Calif. 
Statham Instrs., Inc .• Oxnard, Cal. 
Telex Comm. Div., Minneapolis. Minn. 
Transducer Systems, Inc., Willow Grove, 

Pa. ' 
United Aircraft Corp., Norwalk" Conn. ' 

Transducers, Power....:.See 
Transducers, Volt, Watt, 
Currents" etc. 

Transducers, PresSure 
Amphenol Controls Div., JaneSville, 

Wise ..................................... : ........... p 2907 
Amphenol Sales Div., Broadview, lII.p 

2907 
Bendix Envlronmtl., SCi., B~ltimore, Md. 
Computer Instrs., Hempstead, N.Y. 

p 2915 
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Harrel, Inc., E. Norwalk, Conn. 
Hewlett-Packard, Palo Alto, Cal. 
Honeywell, Denver, Colo. 
Kratos Instrument Dlv., Pasadena, Cal 

p 511 
Metrix Instr. Co., Houston, Tex. 
Microdot Inc., City of Industry, Cal. 
Schaevltz Engrg., Pennsauken, N.J. 

, p 1990 
Solid State Elctrns., Sepulveda, Cal. 
. SRC Dlv., Newport Bch., Cal ....... p 1992 
Tektronix, Inc., Beaverto!!, are. , 
A & M Instrument, Inc., Great Neck; N.Y. 
Advanced Kinetics, Costa -Mesa, Calif . 
Aero Mechanism, Inc., Van Nuys, Calif. 
Alnor Instr. Co., Chicago; III. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. ' 
A.R.F. Products, Inc., Raton,N.M. 
Autocon Inds., Inc., SI. Paul, Minn. 

, 'Automatic Timing & Controls, Inc., King of 
Prussia. Pa. 

Bailey Meter Co., Wickliffe, Ohio 
Barber·Colman Co., Industrial Instrs. Div.: 

Rockford, III. . 
Beckman Instrs., Process lristrs., Fullerton, 
'Cal. 

Bell & Howell Co., Pasadena, Calif. 
Bell & Howell Co .• Monrovia. Calif. 
Bendix, S. Montrose, Pa. 
Bendix Corp., Davenport, Iowa 
Betzelt GMBH. Trogerstr. 32. W. Germany 
Biocom, Inc:, Culver City, Cal. 
BLH Elctms .• Inc .• Waltham, Mass. 
Bourns, Inc., Riverside, Calif. ' 
Bristol Div, Waterbury, Conn 
Celtic Inds., Inc., Van Nuys, Cal. 
CGS/Datametrics, Watertown, Mass. 
Channel Inds., 'Santa Barbara, Cal. 
Columbia Resch. Labs .. Woodlyn. Pa: 
Conrac Corp., New York; N.Y. 
Crystal Resch., Inc., Cambridge, Mass. 
Decker Corp., Bala·Cynwyd. Pa. 
Dittmore-rreimuth Corp., Milwaukee, Wisc. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
'Dynisco Div., Westwood, Mass. 
Edison. Thomas A. Instr. Div., W. Orange, 

N.J. 
Edo Westem Corp., Salt Lake City, Utah 
Endevco, Pasadena, Calif. 
Ferranti Ltd., HOllinwood, Lancs., England 
Foxboro Co., Foxboro, Mass. 
Furnas Elec. Co., BataVia, III. 
General Oceanology, Inc." Cambridge, 

Mass. 
Genisco Tech. Corp., Instr. Div., COmpton, 

Cal. ' ' 
Gentran Inc., Sunnyvale, Cal 
Gulton Inds., Costa Mesa, Cal. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. ' 
Honeywell, FI. Washington, Pa. 
Honeywell, Residential Div., Mpls., Minn. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
K West, Westminster, Calif, 
Kahl Scientijic Instr. Corp., EI Cajon, Calif. 
Kaman Nuclear, Colorado 'Springs, Colo. 
Kavlico Elctrns., Chatsworth" Cal. 
Kistler Instr. Co., Redmond, Wash. 
Kollsman Instr. Corp., Syosset, N.Y. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. . 
Lear Siegler, Inc., Santa Monica, Calif. 
Leeds & Northrup Corp., No. Wales, Pa. 
Linden Labs., Inc., State College, Pa. 
Lion Precision Div., Newton, Mass. 
Marathon Instrs. Div., Pico Rivera, Calif. 
MB Elctrns/Textron Co .• New Haven, 

Conn. 
Mechanical Technology, Inc., Latham, N.Y. 
Medistor Instr. Co., Seattle, Wash. 
Micro·Strain, Inc., Spring City, Pa. 
Minnetech Labs., Inc., Minneapolis, Minn. 
MKS Instrs., Inc., Burlington, Mass. 
Moore Inds., Van Nuys, Cal: 
Motorola lostr. &' Control, Phoenix, Ariz. 
Non·Linear Sys., Inc .• Del Mar, Cal. 
PCB Piezotronics, Inc., Depew, N.Y. 
Penn Engrg. & Mfg. Corp., Doylestown, 

Pa. 
Ramsay Engrg. Co., Anaheim, Calif. 
Robertshaw Controls Co., Anaheim, Cal. 
Robinson-Halpern Co., W. Conshohocken, 

Pa. 
Rosemount Engrg. Co .• Minneapolis, Minn. 

Scanivalve, Inc., San Diego, Calif.. 
Sensotec, Inc., Columbus, Ohio 
Sostman H, E., & Co., Cranford, N.J. 
Sparton Sout,hwest, Inc., Albuquerque, 

N.M. 
Standard Controls, Seattle, Wash. 
Statham Instrs., Inc., Oxnard, Cal. 
Stow Labs., Inc., Hudson, Mass. 
Strainsert Co .• Bryn Mawr, Pa. 
Sundstrand Data Control, Redmond, 

Wash . 
Taylor Instr. Process Control Div., 

Rochester, N.Y .. 
Teledyne Taber, No. Tonawanda, N.Y. 
Texas Instruments, Inc., Houston, Tex. 
Transducer Controls Corp., Covina, Calif. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Transducers, Inc., Santa Fe Springs, Calif. 
Transidyne·General Corp" Ann Arbor, 

Mich. 
Tyco Inslr. Div., Waltham, Mass. 
Vacco Eleclronics, S. EI Monte, Calif. 
Validyne Eng'rg. Corp., Northridge, Cal. 
Viatr,an Corp., Buffalo. N.Y. 
Waters Instrs .• Inc., Rochester, Minn 
West Coast Resch. Corp., Los Angeles, 

Cali\. ' , 
West Instr. Div., Schiller Pk .• III .. 
WintrissControls, New York, N.Y. 

Transducers, Sonar 
Electronic Resch. Assoes., Cedar 

Grove, N.J. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Alden Elctrn. & Impulse Record. Equip., 

Westboro. Mass. 
AMBAC Inds., Garden City, N.Y. 
Channel Inds., Santa Barbara, Cal. 
Dittmore·Freimuth Corp .. Milwaukee, Wisc. 
Edo Western Corp., Salt Lake City, Utah 
Empire Sci., Ind'i. Instr .• Garden City, N.Y. 
Honeywell, Aerospace & Def., 

Minneapolis, Minn. 
Hughes Aircraft Co, Fullerton, Cal. 
Inspection Systems, Hawthorne, Calif 
Int'!. Transducer, Goleta,·Cal. 
InlerOcean Systems, San Diego, Cal. 
Massa Div., Hingham, Mass. 
Raytheon Co., Lexington, ·Mass. 
Sanders Assocs .• Ocean Sys., So. 

Nashua, N.H. 
Sparton Corp., Jackson, Mich. 
Straza Inds., EI Cajon, Calif. 
TDK Elctrns. Corp., Long Island City, N.Y. 

, Westinghouse Elec., Corp., Pittsburgh, Pa. 

Transducers, Sound Velocity 
James Eletrns., Inc., Chicago, III. 
SRC Div., Newport Beh., cal. 
AMBAC Inds., Garden City, N.Y. 
Aperco Co., East Meadow, N.Y. 
Bludworth Marine Div., Unden, N.J. 
Channel Inds .• Santa Barbara, Cal. 
Chesapeake Instr. Corp., Shadyside,Md. 
Collins, G.L. Corp., Long Beach. Calif. 
Conrac Corp., Cedar Rapids, Iowa 
Edo Western Corp., Salt Lake City, Utah 
Geo Space, Houslon, Tex. 
Gulton Inds., Cosla Mesa, Cal. 
Honeywell, Aerospace & Def., 

Minneapolis. Minn.' ' 
Inspection Systems. Hawthorne, Calif 
Kaman Nuclear, Caiarado Springs, Colo. 
Kistler Instr. Co., Redmond, Wash. 
Linden Labs., Inc., State College, Pa. 
Ling Elctrns., Anaheim, Calif. 
Mark Prods., Inc., Houston, Tex. 
Massa Div., Hingham, Mass. 
Ramsay Engrg. Co., Anaheim, Calif. 
Telex Comm. Div., MinneapoliS, Minn. 

Transducers; Strain Gauge 
Honeywell, Denver, Colo ............... p 590 
Microdot Inc., City of Industry, Cal. 
Precision Monollthies, Santa Clara, Cal. 
Techni-Rite Elctrns., E. Greenwich, R.I. 
Tektronix, Inc., Beaverton; Ore. 
A.O.I.P., 75/Paris 12eme, France 
Bell & Howell Co., Pasadena, Calif. 
Biocom, Inc., Culver City, Cal. 
Columbia Resch. Labs., Woodlyn, Pa. 
Dillon. W.C. & Co., Van Nuys 340. Calif. 
Doric Sci. Corp., San Diego, Calif. 
Dynisco Div., WestwOOd, Mass: 
Endevco, Pasadena; Calif. ' 
Fairchild Controls, Mountain View, Cal~. 
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General Oceanology, Inc., Cambridge, 
Mass. 

Gentran Inc., Sunnyvale, Cal 
Gulton Inds., Costa Mesa, Cal. 
Houston Scienlific Inds., Inc., Houston, T ex 
Hughes Aircraft Co, Culver City, Cal. 
Interface, Inc., Scottsdale, Ariz. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Kelk, George Ltd., Don Mills, Ont., Canada 
Kenney Engrg. Corp., Monrovia, Cal. 
Kulite Semiconductor Prod., Ridgefield, 

N.J. 
Lebow Assocs., Inc., Troy, Mich. 
Magnaflux Corp., Chicago, III. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Measurement Sys., Inc., Norwalk, Conn. 
Micro-Strain, Inc., Spring City, Pa. 
Minnetech Labs., Inc., Minneapolis, Minn. 
Revere Elctrn. Div., Wallingford, Conn. 
Sensotec, Inc., Columbus, Ohio 
Statham Instrs., Inc., Oxnard, Cal. 
Strainsert Co., Bryn Mawr, Pa. 
Teledyne Taber, No. Tonawanda, N.Y. 
Thwing-Albert Instr. Co., Philadelphia, Pa. 
Toledo Scale, Toledo, Ohio 
Transducer Controls Corp., Covina, Calif. 
Transducers, Inc., Santa Fe Springs, Calif. 
Tyco Instr. Div., Waltham, Mass. 
Viatran Corp., Buffalo, N.Y. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Wood, C.N. Mfg. Co., Newtown, Pa. 

Transducers, Temperature 
Alrpax Elctrns., Inc., Cambridge, Md. 
Astra-Space Labs., Huntsville, Ala 
Beckman Instruments, Shiller Pk., III. 
Cox & Co., Inc., New York, N.Y ... p 1968 
Elmwood Sensors, Inc., Cranslon, R.I. 
Fenwal Elclrns., Inc., Framingham, 

Mass. .............................................. p 1971 
Harrel, Inc., E. Norwalk, Conn. 
Hewlett-Packard, Palo Alto, Cal. 
Keystone Carbon Co., St. Marys, Pa. 

p 1979 
RFL Inds., Thermocontrol Div., 

Boonton, N.J. 
Simpson Elec. Co., Chicago, III. 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Triac Elctrn. Sys., N.Y., N.Y. 
Weed Instr •. Co., Elgin, Tex ........... p 1984 
Westinghouse Elec. Corp., Newark, N.J. 
A & M Instrument, Inc .. Great Neck, N.Y. 
Acromag, Inc., Wixom, Mich. 
Addison Div., Mountainside, N.J. 
Airpax Elctrns., So. EI Monte, Cal. 
Alpha-Monarch Corp., Dallas, Tex. 
American Standard, Franklin Pk., ill. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Amprobe Instr., Lynbrook, N.Y. 
Andonian Assocs., Inc., Waltflam, Mass. 
A.R.F. Products, Inc., Raton, N.M. 
Artronix, Inc., St. Louis, Mo. 
Atkins Technical, Inc., Gainesville, Fla. 
Bailey Meter Co.,. Wickliffe, Ohio 
Barber-Colman Co., Industrial Instrs. Div., 

Rockford, III. 
Beckman Instrs., Process Instrs., Fullerton, 

Cal. 
Bell &. Howell Co., Pasadena, Calif. 
Bell & Howell Co., Monrovia, Calif. 
Bendix Corp., Davenport, Iowa 
Biocom, Inc., Culver City, Cal. 
BLH Elctrns., Inc., Waltham, Mass. 
Bristol.Div, Waterbury, Conn 
Burns Engrg., Inc., Minneapolis, Minn. 
Conax Corp., Buffalo, N.Y. 
Control Prods. Corp., Chicago, III. 
Dentronics, Inc., Hackensack, N.J. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Edison, Thomas A. Instr. Div., W. Orange, 

N.J. 
Electro-Flex Heat, Inc., Bloomfield, Conn. 
Eon Instr., Inc., Van Nuys, Cal. 
Exotic Materials, Inc., Costa Mesa, Cal. 
Fischer & Porter Co., Warminster, Pa. 
Foxboro Co., Foxboro, Mass. 
General Oceanology, Inc., Cambridge, 

Mass. 
Genisco Tech. Corp., Instr. Div., Compton, 

Cal. 
Gentran Inc., Sunnyvale, Cal 

eem/1971 (Vol. 2) 

High Temperature Instr., W. 
Conshohocken, Pa. 

Honeywell, Aerospace & Def., 
Minneapolis, Minn. 

Honeywell, Apparatus Controls, Mpls., 
Minn. 

Honeywell, Residential Div., Mpls., Minn. 
Hy-Cal Engrg., Santa Fe Springs, Cal. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Ircon Inc., Niles, III. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
K West, Westminster, Calif. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Kaman Nuclear, Colorado Springs, Colo. 
Kulite Semiconductor PrOd., Ridgefield, 

N.J. 
Leeds & Northrup Corp., No. Wales, Pa. 
Lewis Engrg. Co., Naugatuck, ·Conn. 
Mag-Con Engrg. Co., St. Paul, Minn. 
Marlin Mfg. Corp., Cleveland, Ohio 
Meteorology Research, Inc., Altadena, 

Calif. 
Micro-Strain, Inc., Spring City, Pa. 
Motorola Instr. & Control, Phoenix, Ariz. 
Nold, Walter, Co., Natick, Mass. 
Omega Engrg., Inc., Stamford, Conn. 
Pennsylvania Elctrns. Technology, 

Pittsburgh, Pa. 
Ramsay Engrg. Co., Anaheim, Calif. 
RDF Corp., Hudson, N.H. 
Relco Prods., Denver, Colo. 
Riverbank Labs., Geneva, III. 
Robinson-Halpern Co., W. Conshohocken, 

Pa. 
Rosemount Engrg. Co., Minneapolis, Minn. 
Sensotec, Inc., Columbus, Ohio 
Skurka Engrg. Co., Los Angeles, Calif. 
Smith, Robert Elec. Co.', Harttord, Conn. 
Sostman H. E., & Co., Cranford, N.J. 
Sparton Corp., Jackson, Mich. 
Sparton Southwest, Inc., Albuquerque, . 

N.M. 
Sundstrand Data Control, Redmond, 

Wash. 
Syscon Int'I., Inc., So. Bend, Ind. 
T & T Controls Co., Media, Pa. 
Taylor Instr. Process Control Div., 

Rochester, N.Y. 
TechnologylVersatronics, Yellow Springs, 

Ohio 
Thermal Sys., Los Angeles, Cal. 
Thermo Elec. Co., Inc., Saddle Brook, N.J. 
Thermometrics, Inc., Edison, N.J. 
Trans-Met Engrg., La Habra, Cal. 
Trans-Sonics, Inc., Lexington, Mass. 
Tylan Corp., Torrance, Calif. 
Versitherm, Inc., Farrningdale, N.Y. 
Waters Instrs., Inc., Rochester, Minn 
West Coast Resch. Corp., Los Angeles, 

Calif. 
West Instr. DiY., Schiller Pk., III. 
Williamson Corp., Concord, Mass. 
Yellow Springs Instr. Co., Inc., Yellow 

Springs, Ohio 
Zonic Tech. Labs., Cincinnati, Ohio 

Transd~cers, Thermoelectric 
..:c..See Transducers, 
Temperature 

Transduc.ers, Torque 
Beckman Instruments, Shiller Pk., III. 
SRC Div., Newport Bch., Cal. ...... p 1993 
Ade Corp., Watertown, Mass. 
Aero Mechanism, Inc., Van Nuys, Calif. 
Ametekllnstrs. & Controls, Feasterville, 

Pa. 
Bendix, S. Montrose, Pa. 
BLH Elctrns., Inc., Waltham, Mass. 
Decker Corp., Bala·Cynwyd, Pa. 
Dynamic Precision Controls, Hagerstown, 

Ind. 
Falcon Div., Wilmington, Mass: 
Gentran Inc., Sunnyvale, Cal 
Himmelstein, S. & Co., Elk Grove Village, 

III. 
Honeywell, Aerospace & Def., 

MinneapOlis, Minn. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Interface, Inc., Scottsdale, Ariz. 
Kavlico Elctrns., Chatsworth, Cal. 
Kenney Engrg. Corp., Monrovia, Cal. 
Kistler Instr. Co., Redmond, Wash. 
Larson Aero Dev., Concord, Calif. 
Lebow Assocs., Inc., Troy, Mich. 
Measurement Sys., Inc., Norwalk, Conn. 

Micro-Strain, Inc., Spring City, Pa. 
Minnetech Labs., Inc., MinneapoliS, Minn. 
Servotronics, Inc., Buffalo, N.Y. 
Statham Instrs., Inc., Oxnard, Cal. 
Strainsert Co., Bryn Mawr, Pa. 
Tensitron, Inc., Harvard, Mass. 
Transducer Controls Corp., Covina, Calif. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Tyco Instr. Div., Waltham, Mass. 
Vibrac Corp., Chelmsford, Mass. 
West Coast Resch. Corp., Los Angeles, 

Calif. 
Wood, C.N. Mfg. Co., Newtown, Pa. 
Zonic Tech. Labs., CinCinnati, Ohio 

Transducers, Ultrasonic 
Electronic Resch. Assocs., Cedar 

Grove, N.J. 
Erie Technological Prods. (EEM), Erie, 

Pa. 
James Elctrns., Inc., Chicago, III. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
Alden Elctrn. & Impulse Record. Equip., 

Westboro, Mass. 
AMBAC Inds., Garden City, N.Y. 
Automation Inds., Los Angeles, Cal. 
Automation Inds., Danbury, Conn. 
Bendix Corp., Davenport, Iowa 
Bourns Security Sys., Smithtown, N.Y. 
Branson Sonic Power, Danbury, Conn 
California Avionics labs., Inc., Palo Alto, 

Calif. . 
Channel Inds., Santa Barbara, Cal. 
Commander Labs., Inc., Escondido, Calif. 
E.B.L. Co, East Harttord, Conn. 
Edo Weslern Corp., Salt Lake City, Utah 
Gulton Inds., Costa Mesa, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Inspection Systems, Hawthorne, Calif 
Int'!. Transducer, Goleta, Cal. 
InterOcean Systems, San Diego, Cal. 
Lewis Corp., Woodbury, Conn. 
Linden labs., Inc., State College, Pa. 
Listening, Inc., Arlington, Mass. 
Massa Div., Hingham, Mass. 
Mechanical Technology, Inc., latham, N.Y. 
National Sonies, Farmingdale, N.Y. 
Nuclear Equip' Chem. Corp .. Farmingdale, 

N.Y. 
Straza Inds., EI Cajon, Calif. 
TDK Elctrns. Corp., long Island City, N.Y. 
Union Ultra-Sonics Corp., lowell, Mass. 
Vernitron Piezoelectric Div., Bedford, Ohio 
Wheelabrator Corp., Mishawaka, Ind. 

Transducers, Velocity 
Schaevitz Engrg., Pennsauken, N.J. 

p 1990 
SRC Div., Newport Bch., Cal ....... p 1992 
Airpax Elctrns., So. EI Monte, Cal. 
Collins, G.L. Corp., long Beach, Calif. 
Gulton Inds., Costa Mesa, Cal. 
Humphrey, Inc., San Diego, Calif. 
Kistler Instr. Co .. Redmond, Wash. 
Optron Corp., Woodbridge, Conn. 
Pickering & Co., Plainview, N.Y .. 
Robinson-Halpern Co., W. Conshohocken, 

Pa." 
Sprengnether, W.F. Instr. Co., Inc., SI. 

louis, Mo. 
Thermo Sys., Inc., SI. Paul, Minn. 
Transducer Controls Corp., Covina, Calif. 
Weston-Transicoil, Worcester, Pa. 

Transducers, Vibration 
Beckman Instruments, Shiller Pk., III. 
Dytronlcs Co., Columbus, Ohio .... p 44t 
Honeywell, Denver, Colo. 
Metrix Instr. Co., Houston, Tex ..... p 518 
Tektronix, Inc., Beaverton, Ore. 
Teledyne Geotech, Dallas, Tex. 
Tohoku Metal Inds., Ltd., Tokyo, Japan 
AGAC-Derritron, Inc., Alexandria, Va. . 
Amstro Corp., Fairfield, N.J. 
Aperco Co., East Meadow, N.Y. 
B & K InstrS., Inc., Cleveland, Ohio 
Bell & Howell Co., Pasadena, Calif: 
Bell & Howell Co., Monrovia, Calif. 
Biocom, Inc., Culver City, Cal. 
Channel Inds., Santa Barbara, Cal. 
Columbia Resch. Labs., Woodlyn, Pa. 
Decker Corp., Bala-Cynwyd, Pa. 
Dyna MagnetiC Devices, Inc., Hicksville, 

N.Y. 
Dynamic Data Corp., Columbus, Ohio 
Dynamic Precision Controls, Hagerstown, 

Ind. 

For addresses see YELLOW SECTION 

Transducers Volt 
E.B.L. Co, East Harttord, Conn. 
Edo Western Corp., Salt Lake City, Utah 
Electro-Sonic Control, Manteca, Calif. 
Endevco, Pasadena, Calif. 
General Radio Co., Concord, Mass. 
Geo Space, Houston, Tex. 
Gullon Inds., Costa Mesa, Cal: 
H H Controls Co., Arlington, Mass. 
Indikon Co., Watertown, Mass. 
IRD Mechanalysis, Inc., Columbus, OhiO 
Kaman Nuclear, Colorado Springs, Colo. 
Kistler Instr. Co., Redmond, Wash. 
Larson Aero Dev., Concord, Calif. 
Linden Labs., Inc., State College, Pa. 
Ling Elctrns., Anaheim, Calif. 
Marathon Instrs. Div., Pico Rivera, Calif. 
Mark Prods., Inc., Houston, Tex. 
Massa Div., Hingham, Mass. 
MB Elctrns/Textron Co., New Haven, 

Conn. 
Mechanical. Technology, Inc., Latham, N.Y. 
Micro-Strain, Inc., Spring City, Pa. 
Optron Corp., Woodbridge, Conn. 
PCB Piezotronics, Inc., Depew, N.Y. 
Robinson-Halpern Co .. W. Conshohocken, 

Pa. 
Shure Bros., Inc., Evanston, III. 
Sonotone Corp., Elmsford, N.Y. 
Sprengnether, W.F. Instr. Co., Inc., St. 

louis, Mo. 
Statham Instrs., Inc., Oxnard, Cal. 
Transducer Systems, Inc., Willow Grove, 

Pa. 
Unholtz-Dickie Corp., Hamden, Conn. 
Wintriss Controls, New York, N.Y. 
Zonic Tech. Labs., CinCinnati, Ohio 

Transducers Volt, Watt, 
Current, Var, Power Factor, 
Frequency 

American Aerospace Controls, 
Farmingdale, N.Y ................. p 1306,1307 

Bell, F.W., Inc., Columbus, Ohio .. p 1985 
Flight Sys., Ine., Mechanicsburg, Pa. 
General Elee. Co., Schenectady, N.Y. 
ISC MagnetiCS Div., Huntington, N.Y. 
Kratos Instrument Div., Pasadena, Cal 

p 511 
Ohio Semltronics, Columbus, Ohio 

p 533,1986 
Rustrak Instr. Div., Manchester, N.H. 
Scfentiflc Columbus, Columbus, Ohl9 

p 1987 
Triac Elctrn. Sys., N.Y., N.Y. 
Westinghouse Elec. Corp., Newark, N.J. 

p 582 
A & M Instrument, Inc., Great Neck, N.Y. 
Acromag, Inc., Wixom, Mich. 
Active Control Instrumenlation, E. 

Northport, NY 
Bristol Div,. Waterbury, Conn 
Electro Windings & Comps., Kenilworth, 

N.J. 
Evans Assocs., Berkeley, Calif. 
Ferranti Ltd., Hollinwood, Lancs .. England 
Hallmark Standards, Inc., Mt. Vernon, N.Y. 
Halmar Elctrns., Inc., Columbus, Ohio 
Hammond Mfg. Co., Ltd., Guelph, Ont., 

Can. 
Honeywell, FI. Washington, Pa. 
Isotech Inc., Westford, Mass. 
Japanese Prods. Corp., New Rochelle, 

N.Y. 
Phaostron Instr. & Elctrn. Co., So. 

Pasadena, Cal. 
RFllnds., Comms. Div., Boonton; N.J. 
Rochester Instr. Sys., Rochester, N.Y. 
Weston Instruments, Inc., Newark, N.J. 

Transformers, Audio­
See Vol 3 

Transformers, . 
Autotransformer-See Vol 3 

Transformers, Bias-See Vol 3 

Transformers,. Bridging-
See Vol 3 

Transformers, Chopper­
See Vol 3 

Transformers, Constant 
Voltage-See Vol 3 

Transformers, Control­
See Vol 3 
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Transistors & Diode Heat Dissipators 
Transformers, Converter, D-C ,Transformers, Reference-

To D-C-See Vol 3 See Vol 3 ' ' 

Transformers, Current......see 
Transformers, Instrument­
Vol 3 

Transformers, Decade­
See Vol 3 

Transformers, Differential':"" 
See Vol 3 

Transformers, R~F-See Vol 3 
Transformers, Rotary-

See Vol 3 

Transformers, Saturable­
See Vol 3 

Transformers, Servo-­
See Vol 3 

Transformers, Dlscrlmlnator-
See Vol 3 TranSformers,' Step-Down, 

Step-Up-See Vol 3 
Transformers, Donut-See 

Transformers, Toroidal-Vol 3 Transformers,Toroldal­
See Vol 3 

Transformers, Drlver­
See Vol ,3 

Transformers; Fllament­
See Vol 3 

Transformers, 400 CPS­
See Vol 3 

Transformers, Flyback-
See Vol 3 

Transformers, HV-See Vol 3 
Transformers, I-F-See Vol 3 
Transformers, Input"':' 

See Vol 3 
Transformers, Instrument-

See Vbl 3 ' 

Transformers, Interstage­
S~eVo13 

Transformers, Isolation­
See Vol 3 

Transformers, Llne-See Vol 3 
Transformers, Magnetic 

Amplifler-See 
Transformers, Saturable-
Vol 3 . 

Transformers, Matching­
See Vol 3 

Transformers, Matrlx­
See Vol 3 

Transformers, Mercury Vapor 
-See Vol 3 

Transformers, Metered-, 
See Vol 3 

Transformers, Microphone­
See Vol 3 

Transformers, Miniature, 
Subminiature & 
Microminiature-See Vol 3, 

Transformers, Mixing-
See Vol 3 

Transformers, Moduiation­
See Vol 3 

Transformers, Output-
See Vol 3 ' 

Transformers, Phase 
Conversion-See Vol 3 

Transformers, Photoflash 
Power-See Vol 3 

Transformers, Plate- ) 
SeeVoi3 

Transformers, Power­
See Vol 3 

Transformers, Printed Circuit 
Mounting-See Vol 3, 

Transformers, Pulse-
See Vol 3 

Transformers, Rectlfler­
See Vol 3 

Transformers, Transistor­
See Vol 3 

Transformers, Ultrasonic­
See Vol 3 

Transformers, Variable­
See Vol 3 

Transformers, Vibrator:"" 
See Vol 3 

Transformers, 
Voltage-Dividinsr-5ee Vol 1 

Transformers, 
Voltage-Regulating-Also 
See Regulators & 
Stabilizers, Voltage­
See Vol 3 

Transformers, Welding­
See Vol 3 

Transformers, Wide Band­
See Vol 3, 

Transistor & Diode Heat 
Dissipators 

American Laya Corp., Chattanooga, 
Tenn. 

Astrodyne, Inc., Wilmington, Masa. 
, p1794 

Augat Inc., Attleboro, Mass. 
Dabum ,Elctms. & Cable Corp., Bronx, 

N.Y. 
Delco Elctms. DiY., Kokomo, Ind. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
HICO (Horizons Int'I.), Redwood City, 

Csi 
International Rectifier, EI Segundo, Cal. 
Mauratron, Inc., Dallas, Tex ••••••••••• p 815 
VemalineProds.Co •• Wyckoff, N.J. 

AAVID Engrg., Inc., LaConia, N.H. 
P 1857 

Accel Ind'/. Heai Sink, Los Angeles, Cal. 
Alpha Comps. Corp., \lenice, Calif. 
Argent Inds., Inc., Dayton, Ohio 
Asheville-Schoonmaker Mica, Newport 

News, Va. 
Beckman Instrs., Helipot Div., Fullerton, 

Cal. ' 
Birnbach I?o., Inc., Freeport, N.Y. 
Birtcher Corp., Monterey Park, Cal. 
Brush Beryllium Co., Cleveland, Ohio 

,Chem Aero, Inc., Wilmington, Cal. 
Cinch-Monadnock, City of Industry, Cal. 
Consolidated Ceramics & Metalizing, 

Flemington, N.J. 
Cordover, Carl & Co .. Mineola, N.Y. 
Delbert Blinn. Co., Pomona, Calif. 
E-Tronies, Van Nuys, Cal. 
Eastern Inds. Div., Hamden, Conn. 
Eltee, Inc., W. Caldwell, N.J. ' 
Extrudonics Co., New BrunswiCk, N.J. 
Fansteel Inc., N Chicago, III. 
Fischer Special Mfg. Co., CinCinnati, Ohio 
Gibson Elee., Delmont, Pa. 
Golding Mfg. Co., N. Arlington, N.J. 
Hobson Bros., Inc., Chicago, III. , 
Horex Elctrns., Inc., Santa Monica, Calif. 
Hunter Tools, EI Monte, Calif 
Int'l. Elctrn. Resch., Burbank, Cal. 
Lochart Inds., Inc., Paramount, Cal. 
Modular Devices, Inc., Gardena, Calif. 
Precision ExtrUSions, Bensenville, III. 
SKG Assoes., Inc., Boston, Mass. 
Space Prods., Inc., Long Beach, Calif. 

~ PRODUCT INDEX & DIRECTORY (Vol. 2) 
Stauffer-WaCker Silicone Corp .. Adrian, 

Mich. 
Staver Co., Inc., Bay Shore, N.Y. 
Tekna Prods. Co:, Rochester, N.Y. 
Thermalloy Co., Dallas, Tex. 
Wakefield Engrg., Inc., Wakefield, Mass. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 
Westinghouse Elec. Inl'l., New York, N.Y. 
Xcel"e, Inc., Orchard Park, N.Y. 

Transistor Mounting PadS­
See Pads, Transistor 
Mounting 

Transistor Testers-See 
Testers, Transistor-Vol 1 

Transistors, Chip, 
Unpackaged , 

Centralab Semiconductor, EI Monte, 
Cal. 

General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Hewlett-Packard, Palo Alto, Cal, 
Hughes Aircraft Co., Mos DiY., Newport 

Beach, Cal. 
Metropolitan Supply Corp., New York, 

N.Y. , ..................................... __ .. __ .... P 1809 
Nippon I'lectrlclNEC America, N.Y., 

N.Y. 
Solid, State Devices, Sallta Fe Springs, 

Csi. 
Sprague Elec. Co., No. Adams, Mass. 
Amperex Elctrn., Slatersville, R.1. 
Computer Components Int'I, Palm Beach 

Gardens, Fla. 
Dionics, Inc., Westbury, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Instr. Corp., Hicksville, N.Y. 
IntersiI, Inc., Cupertino, Calif. 
Kertron, Inc., Riviera Beach, Fla 
Micro Elctrns" Ltd., Kwun Tong, Hong 

Kong 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
National Semiconductor, Santa Clara, 

Calif. 
PIRGO Elctms., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
Qualidyne Corp., Santa Clara, Cal. 
Raytheon Co., MI. View, Calif. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, Tappan"N.Y. , 
Solitron Devices, Inc., Riviera Bch., Fla. 
Teledyne Semiconductor, Hawthome, Cal. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. , 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 

Transistors, Dual 
Carter Semiconductor, Amityville, N.Y. 

p 1795 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y. 
Hughea Aircraft Co., MOB DiY., Newport 

Beach, Cal., 
Metropolitan Supply Corp., New York, 

N.Y ................................................... P 1809 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Precision Monollthlcs, Santa Clara, Cal. 
Solid State DeYlcea, Santa Fe Springs, 

Cal ................................................... p 1839 
Sprl!lgue, Elec. Co., No. Adams, Mass. 
United-Page, Pattel'Son, N.J. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Crystalonics Div., Cambridge, Mass. 
Dionics, Inc., Westbury, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lanes., England 
Franel Corp., So. River, N.J. ' 
General Instr. Corp., Hicksville, N.Y. 
Intersil, Inc., Cupertino, Calif. 
ITT Semiconductors, W. Palm Beach, Fla. 
Micro Elctrns., Ltd., Kwun Tong, Hong 

Kong 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 

National Semiconductor, Santa Clara, 
Calif. 

Power Physics Corp., Eatontown, N.J. 
Qualidyne Corp., Santa Clara, Cal. 
Raytheon Co .. MI. View, Calif. 
Semicoa, City of Industry, Calif. 
Solitron Devices, Tappan, N.Y. ' 
Solnron Devices" Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Teledyne Semiconductor, Hawthorne, Cal. 
Transitron Elctrn. Corp., Wakefield, Mass. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 

Transistors, Field-Effect 
Hughes Aircraft Co., Mos DiY., Newport 

Beach, Cal. 
Metropolitan Supply Corp., New York, 

N.Y ..................... _ ............................ P 1809 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Precision Monollthlcs,' Santa Clara, Cal. 
Solid State DeYices, Santa Fe Springs, 

Cal. 
Unisem, Philadelphia, Pli. .. ..... _ ... p 1847 
United-Page, Patterson, N.J. 
American Micro·Sys., Inc., Santa Clara, 

Cal. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Crystalonics Div., Cambridge, Mass. 
Dionics, Inc., Westbury, N.Y. 
Fairchild Semiconductor, Mountain View, 

Cain. 
Ferranti Ltd., Hollinwood, Lancs., England 
Franel Corp., So. River, N.J. 
General Instr. of Can., Waterloo, 'Onl., 

Can. 
General Instr. Corp., Hicksville, N.Y. 
Intersil, Inc., Cupertino, Calif. 
Micro Elctrns., Ltd., Kwun Tong, Hong 

Kong , 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
National Semiconductor, Santa Clara, 

Calif. 
Nucleonic Prods., Canoga Pk, Cal. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc" Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Teledyne Semiconductor, Hawthome, Cal. 
Texas Instruments, Dallas, Tex. 
Unnron Inds. Corp., Taipei, Taiwan, 
, Republic of China 

Transistors, Germanium, 
Photo 

General Electc. Semiconductor, 
Syracuse" N.Y. 

Metropolitan Supply Corp., New York, 
N.Y .... ~ .............................................. P 1809 

Solid State DeYlces, Santa Fe Springs, 
Cal. 

United-Page, Patterson, N.J. 
Corvair Diode, New York, N.Y. 
Infrared Inds., Inc., Santa Barbara, Cal. 
Int'I. Elctrns., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calif. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
State Labs, Inc., New York, N.Y. 
Vidaire Electronics Mig. Corp., Freeport, 

N.Y. 

TranSistors, Germanium, 
Power 

Delco Elctrns. DiY., Kokomo, Ind.p 1800 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse,,' N.Y ............................... p 1799 
Metropolitan Supply Corp., New York, 

N.Y ................................................... P 1809 
Silicon Transistor Corp., G.rden City, 

N.Y ......................................... p 1830.1835 
Solid State Devices, Santa Fe Springs, 

Cal. 
United-Page, Patteraon, N.J ......... p 1856 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.1. 
Corvalr Diode, New York, N.Y. 
Corvair Elctms, New, York, N.Y. 
Electronic Transistors, Flushing, N.Y. 
Franel Corp., So. Hiver, N.J. 
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Inl'l. Elctrns., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calif. 
Kertron, Inc., Riviera Beach, Fla 
KSC Semiconductor Corp., Chelmsford, 

Mass. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Transistors, Germanium, R-F 
General Elec. Co., Schenectady, N.Y. 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ................................. p t 808 
Metropolitan Supply Corp., New York, 

N_Y ............................................. _ ..... P 1809 
Solid State Devices, Santa Fe Springs, 

Cal. 
Sprague Elec_ Coo, No_ Adams, Mass. 
United-Page, Patterson, N.J ......... p 1856 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.I. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Electronic Transistors, Flushing, N.Y. 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. prods. Div., Chicago, III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transistors, Germanium, 
Switching 

Delco Elctrns. Div., Kokomo·, Ind. p 1800 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N_Y_ 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ................... _ ........ ..-.. p 1808 
Metropolitan Supply Corp., New York, 

N.Y .... ..-.............. -.. ........................... P 1809 
Solid State Devices, Santa Fe Springs, 

Cal. 
Sprague Elec. Co., No. Adams, Mass. 

p 2474 
United-Page, Patterson, N.J. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Electronic Transistors, Flushing, N.Y. 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thor .Elctms. Corp., Elizabeth, N.J. 

Transistors, Pressure 
Sensitive 

General Electc. Semiconductor, 
Syracuse" N.Y. 

Metropolitan Supply Corp., New York, 
N.Y ................................................... P 1809 

United-Page, Patterson, N.J. 
Stow Labs., Inc., Hudson, Mass. 

Transistors, Silicon, Photo 
Clalrex Elctrns., MI. Vernon, N.Y. P 1636 
General Electc. Semiconductor, 

Syracuse" N.Y ............................... p 1799 
Metropolitan Supply Corp., New York, 

N.Y ........................................ ~ .......... p 1809 
Nat'l. Semiconductors, Plattsburgh, N.Y. 

P 1814 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Sensor Tech., Van Nuys, Cal ....... p 1638 
Solid State Devices, Santa Fe Springs, 

Cal ................................................... p 1839 
United-Page, Patterson, N.J. 
Unitrode, Watertown, Mass ......... p 1851 
Unllrode Corp., Watertown, Mass. 

p 1851 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Crystalonics Div., Cambridge, Mass. 
EG & G, Inc., Salem, Mass. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Sensors, Inc., Athens, Tex. 
HEI, Inc., Chaska, Minn. 
Inl'l. Elctrns., Melville, N.Y. 
Micro Elctrns., Ltd., Kwun Tong, Hong 

Kong 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
Nucleonic Prods., Canoga Pk, Cal. 
Quantum SenSing, Inc., Bohemia, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Siliconix, Inc., Santa Clara, Cal. 
State Labs, Inc., New York, N.Y. 
Transitron Elctrn. Corp., Wakefield, Mass. 

Transistors, Silicon, Power 
Delco Elctrns. Dlv., Kokomo, Ind. p 1800 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.y ............................... P 1799 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach. Cal. 
Lansdale Transistor & Elctrns., Inc., 

Lansdale, Pa ................................. p 1808 
Metropolitan Supply Corp., New York, 

N.Y ................................................... p 1809 
Nippon Electric/NEC America, N.Y., 

N.Y. 
Silicon Transistor Corp., Garden Clly, 

N.Y .................................... -.. .. P 1822-1829 
SOlid State Devices, Santa Fe Springs. 

Cal ........................................... p 1838,1840 
Sprague Elec. Co., No. Adams, Mass. 
Unisem, Philadelphia, Pa .............. p 1846 
United-Page, Patterson, N.J. 
Unllrode, Watertown, Mass ......... p 1849 
Unitrode Corp., Watertown, Mass. 

p 1849 
Westinghouse Elec., Youngwood, Pa. 

p 1862-1864 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.1. 
Avantek, Inc., Santa Clara, Cal. 
Cordover, Carl & Co., Mineola, N.Y. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Crystalonics Div., Cambridge, Mass. 
Electronic Transistors, Flushing, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranli Ltd., Hollinwood, Lanes., England 
Franel Corp., So. River, N.J. . 
General Semiconductor Corp., Tempe, 

Ariz. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
Isofilm Inl'l., Chatsworth, Cal. 
lIT Semiconductors, W. Palm Beach, Fla. 
Kertron, Inc., Riviera Beach, Fla 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Muillird, Inc., Farmingdale, N.Y. 
National Semiconductor, Santa Clara, 

Calif. 
PIRGO Elctrns., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
Raytheon Co., MI. View, Calif. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Semicoa, City of Industry, Calif. 

Transistors, Unijunction 
Siemens Corp., Comps. Div., Iselin, N.J. 
Solid Power Corp., Farmingdale, N.Y. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
.Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China 
Varian Assocs., Palo Alto, Cal. 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

Transistors, Silicon, R·F 
Carter Semiconductor, Amityville, N. V. 

P 1795 
General Elec. Co., Schenectady, N.Y. 
General Electc. Semiconductor, 

Syracuse" N.Y ............................... p 1799 
Hewlett-Packard, Palo Alto, Cal. 
Hughes Aircraft Co., Mos Dlv., Newport 

Beach, Cal. 
Lansdale TranSistor & Elctrns., Inc., 

Lansdale, Pa ................................. p 1808 
MetropOlitan Supply Corp., New York, 

N.Y ................... ; ............................... P 1809 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Solid State Devices, .Santa Fe Springs, 

Cal ................................................... p 1839 
Sprague Elec. Co., No. Adams, Mass. 

p 2474 
Unisem. Philadelphia, Pa ..... _ ...... p 1846 
United-Page, Patterson, N.J ......... p 1856 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.1. 
Avantek, Inc., Santa Clara, Cal. 
Calvert Elctrns., Inc., New York, N.Y. 
Communications Transistor Corp., San 

Carlos, Cal. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Crystalonics Div., Cambridge, Mass. 
Electronic TranSistors, Flushing, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lanes., England 
Franel Corp., So. River, N.J. 
General Instr. Corp., Hicksville, N.Y. 
Int'l. Elctrns., Melville, NY. 
Intersil, Inc., Cupertino, Calif. 
Kertron, Inc., Riviera Beach, Fla 
Micro Elctrns., Ltd., Kwun Tong, Hong 

Kong 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
National Semiconductor, Santa Clara, 

Calif. 
PIRGO Elctrns., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
Raytheon Co., MI. View, Calif. 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Semicoa, City of Industry, Calif. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Teledyne Semiconductor, Hawthorne, .Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Varian Assocs., Palo Alto, Cal. 

Transistors, Silicon, Switching 
Carter. Semiconductor, Amityville, N.Y. 

P 1795 
Delco Elctrns. Dlv., Kokomo,lnd.p 1800 
General Elec. Co., Schenectady, N.Y. 
Hughes Aircraft Co., Mos Div., Newport 

BeaCh, Cal.· 
Lansdale TranSistor & Elctms., Inc., 

Lansdale, Pa ............. _ .................. p 1808 
MetropOlitan Supply Corp., New York, 

N.Y .... _ ............................................. P 1809 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Silicon Transistor Corp., Garden Clly, 

N.Y. 

. Sprague Elec. Co., No. Adams, Mass. 
United-Page, Patterson, N.J ......... p 1856 
Unitrode, Watertown, Mass ......... p 1851 
Unltrode Corp., Watertown, Mass. 

. p 1851 
Westinghouse Elec., Youngwood, Pil. 

p 1862-1864 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R.1. 
Avantek, Inc., Santa Clara, Cal. 
Computer Components Int'l, Palm Beach 

Gardens, Fla. 
Corvair Diode, New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Crystalonics Div., Cambridge, Mass. 
Dionics, Inc., Westbury, N.Y. 
Electronic TranSistors, Flushing, N.Y. 
Fairchild Semiconductor, Mountain View, 

Calif. 
Ferranti Ltd., Hollinwood, Lanes., England 
Franel Corp., So. Rivei, N.J. 
General Instr. of Can., Waterloo, Onl., 

Can. 
General Instr. Corp., Hicksville, N.Y. 
International Diode Corp., Jersey City, N.J. 
Inl'l. Elctms., Melville, N.Y. 
Intersil, Inc., Cupertino, Calif. 
Isofilm Int'l., Chatsworth, Cal. 
lIT Semiconductors, W. Palm Beach, Fla. 
JSH Elctms, Inc., Culver City, Calif. 
Kertron, Inc., Riviera Beach, Fla 
Micro Elctrns., Ltd., Kwun Tong, Hong 

Kong 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Mullard, Inc., Farmingdale, N.Y. 
National Semiconductor, Santa Clara, 

Calif. 
Nucleonic Prods., Canoga Pk, Cal. 
PIRGO Elctrns., Farmingdale, N.Y. 
Power Physics Corp., Eatontown, N.J. 
Raytheon Co., Mt. View, Calif. . 
RCA Solid State Div., Somerville, N.J. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Semicoa, City of Industry, Calif. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Siliconix, Inc., Santa Clara, Cal. 
Solitron Devices, Tappan, N.Y. 
Solitron Devices, Inc., Riviera Bch., Fla. 
State Labs, Inc., New York, N.Y. 
Teledyne Semiconductor, Hawthorne, Cal. 
Texas Instruments, Dallas, Tex. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N,J. 
Transitron Elctrn. Corp., Wakefield, Mass. 
TRW Semiconductor Div. TRW Inc., 

Lawndale, Cal. 
Unitron Inds. Corp., Taipei, Taiwan, 

Republic of China . 
Workman Elctrn. Prods., Inc., Sarasota, 

Fla. 

TranSistors, Unijunction 
General Elec. Co., Schenectady. N.Y. 
General Electc. !lemiconductor, 

Syracuse" N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ................................................... P 1809 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Solid State Devices, Santa Fe Springs, 

Cal. 
Triac Elctrn. Sys., N.Y., N.Y. 
United-Page, Patterson, N.J. 
Unitrode, Watertown, Mass ......... p 1851 
Unltrode Corp., Watertown, Mass. 

, p 1851 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Franel Corp., So. River, N.J. 
Motorola Semiconductor Prods., Phoenix, 

Ariz. 
Nucleonic Prods., Canoga Pk, Cal. 
State Labs, Inc., New York, N.Y. 
Texas Instruments, Dallas, Tex. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Transit Cases-Also See 
Containers, Shipping­
See Vol 3 

Transitlons-See Couplings­
Vol 3 

Solid State Devices, Santa Fe Springs, 
Cal ................................................... p 1838 Translators, Data-See Vol 1 

eeml1971 (Vol. 2) For addresses see YELLOW SECTION 1091 



Transmitters, Infrared 
Translators, TV--See 

Transmitters, UHF; 
Transmitters, VHF-Vol 1 

Transmission Line, Wire & 
Cable-See Cable, 
Transmission Line-Vol 3 

Transmission Systems, Data 
-See Vol , '. 

Transmitters, Broadcast, A-M, 
F-M & TV--See Vol 1 

Transmitters, Digital Data-'­
See Transmissio,n Systems, 
Data-Vol 1 

Transmitters, Dlplexer-
See Vol 1 

Transmitters, Direction 
Findlng-See'VciI1 

Transmitters, Duplexer-
See Vol 1 

Transmitters, Facsimile­
See Vol 1 

Transmitters, Fixed 
Frequency--See Vol 1 

Transmitters, Fixed Station 
Comm.--See Vol 1 

Transmitters, Infrared 
Electro/Data, Inc:, Garland, Tex. 
Collins Radio Co., Dallas. Tex. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Infrared Inds" Inc .• Santa Barbara. Cal. 
Raytheon Co., Lexington. Mass. 
Santa Barbara Resch. Ctr., Goleta, Calif. 

Transmitters, Interrogation-
See Vol 1 

Transmitters, Microwave­
See Vol 1 ' 

Transmitters, Multiplex-
See Vol 1 . , 

Transmitters, Pulse Code 
Modulation--See Vol 1 

Transmitters,Pulse Phase 
Modulation--See Vol 1 

Transmitters, Pulse Time 
Modulatlon--See Vol 1 

Transmitters, Radar-See 
Radar Systems-Vol 1 

Transmitters, Radio-Control­
See Vol 1 

Transmitters, Radio . Range­
See Vol 1 

TranSmitters, Railroad­
See Vol 1 

Transmitters, Single-,Sideband 
-See Vol 1 . 

Transmitters,. Telemetry­
See Vol 1 

Transmitters,' Tropospheric 
Scatter--See Vol 1 

Transmitters, UHF--See Vol 1 

Transmitters, ULF--See Vol 1 

Transmitters, VHF-See Vol 1 

Transmitters, VLF--See Vol 1 

Transponders 
ESC Elctrns. Corp., Palisades Pk., N.J. 
Microwave Cavity Labs., La Grange, III. 
RCA Elctrns. Comps., Harrison, N.J. 
Vega Precision Labs., Vienna, Va. p 614 
Aerocom, Miami, Fla. 
Aeronautical Comm. Equip. Inc .• Miami, 

Fla. 
AMF Electical Prods .• Alexandria. Va. 
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A.R.F. Products. Inc .• Boulder, Colo. 
A.R.F. Products, Inc., Raton. N.M. 
ASC Sys. Corp .• Chicago, III, 
Beukers Labs .• Inc.; Hauppauge, N.Y. 
Collins Radio Co., Cedar Rapids, Iowa 
Collins Radio Co., Dallas, Tex. 
Com General Corp .• Dayton, Ohio 
Conductron Corp., SI. Charles, Mo. 
Controi. Sci. Corp.; Alexandria, Va. 
Dorsett Elctrns .• Tulsa, Okla. 
General Dynamics, San Diego, Cal. 
General Instr. Corp., Hicksville, N.Y. 
GTE Sylvania Inc., Elctm. Sys. Gp.,· 

Waltham, Mass. 
Hermes Elctrns., Dartmouth N.S" Can. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Instru·Lec Corp., MI. Vernon; N.Y. 
Int'l. Transducer, Goleta, Cal. 
ITT Avionics Div, Nutley, N.J. 
King Radio Corp., Olathe, Kans. 
Massa Div., Hingham, Mass. 
Microwave Div, Nashua, N.H. 
Motorola, Scottsdale. ·Ariz. 
Narco Avionics, FI. Washington, Pa. 
·Philco·Ford Corp., WaShington, D.C. 
Prodelin; Inc., Hightstown, N.J. 
RCA Govl. & Comm. Sys., Moorestown, 

N.J. . . 
Rodale Elctrns., Inc., Garden City, NY. 
Southem Avionics Co:, Beaumont. Tex. 
Straza Inds .• EI Cajon, Calif. 
United Telecontrol Elctrns., Asbury Park, 

N.J. 
Western Microwave Labs .• Los Gatos, Cal. 

Traps, lon-See Ion Traps­
Vol 1 

Trlacs--See Thyristors 

Triggers, SCR-See Controls, 
SCR . 

Owens·lllinois. Consumer & Tech. Prods .• 
Toledo. Ohio 

Philips Metalonics, Mt. Vernon, N.Y. 
A. I. Metpro. Inc., Warwick, R.I. 
Richland Glass Co., Inc., Richland, N.J. 
Ronson Metals Corp., Newark. N.J. 
S & S Optical Co., Inc., Ft. Wayne, Ind. 
Semicon Assoc., Inc., Lexington, Ky. 
Staver Co .• Inc., Bay Shore, N.Y. 
Superior Tube Co., Nonistown, Pa .. 
Westinghouse Elec., Bloomfield, N. J. 

Tube Pullers--See Pullers, 
Tube-Vol 3 

Tube Testers--See Testers, 
Tube-Vol 1 

Tubes, Backward Wave 
Int'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y, ............................... ;: ................. p 2000 
Unlted·Page, Patterson, N.J. 
Watkins Johnson Co., Pslo Alto, Cal. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Hughes Aircraft Co., Torrarice, Cal. 
ITT Electron Tube, Easton, Pa. 
JSH Elctrns, Inc., Culver City, Calif. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Mullard, Inc., Farmingdale. N.Y. 
Raytheon Co., Waltham, Mass. 
Siemens Corp:. Comps. Div., Iselin. N.J. 
Sperry Elctrn. Tube. Gainesville. Fla. 
Thomson·CSF Electron Tubes. N.Y .• N.Y. 
Thomson·CSF Inc .• New York. N.Y. 
Tripp Research Corp .• Redwood City. Cal. 
Varian Assocs .• Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp .• Palo Alto. Cal. 
Wamecke Electron Tubes. Inc .• Des 

Plaines. III. 
Trimmer Potentiometers--See 

Potentiometers, Trimmer- Tubes, Ballast 
Vol 3 Elctrn. Enterprises, Newark, N.J. p 1996 

Tripods (For Instruments)­
See Vol 1 

Tube Heat Dlssipators 
Birtcher Corp., Monterey Park, Cal. 
Hobson Bros., Inc., Chicago, III. 
Int'l. Elctrn. Resch., Burbank, Cal. 
Pall Corp., Glen Cove, N.Y. 
Wakefield Engrg., Inc., Wakefield. Mass. 
Waterbury Pressed Metal Co., Waterbury, 

Conn. 

Tube Parts 
Amphenol Ind'i. Dlv., Chicago, III. p 2542 
Amphenol Sales DIY., Broadview,·III. 

p 2542 
Art Wire & Stamping Co., Cedar Knolls, 

N.J. 
Elctrn. Enterprises, Newark, N.J. 
General Elee. Co., Schenectady, N.Y, 
General Elec., Richmond Hgts., Ohio 
RCA Elctrns. Comps., Harrison, N.J. 
Asheville·Schoonmaker Mica, Newport 

News, Va. 
Auto·Swage Products. Inc., Shelton, Conn. 
Basic Ceramics Inc., Hawthome, N.J. 
Buckbee·Mears Co .• SI. Paul; Minn. 
Cleveland Refractory Metals Div., Solon, 

Ohio 
Coleman Instrs., Maywood, III. 
Corning Glass Works, Television Prods. 

Div., Corning, N.Y. 
Du·Co Ceramics Co., Saxonburg, Pa. 
Eby Sis. Co., Jamaica, N.Y. 
Eimac, San Carlos, Calif. 
Electron Technology, Inc., Kearny, N.J. 
Gencom Div., Plainview, N.Y. 
General Elec. Co., Cleveland, Ohio 
GTE Sylvania Inc .• Warren, Pa. 
Haydu Prods., Inc .• Opa Locka, Fla. 
Johnson & Hoffman Mfg. Co .• Carle Place, 

N.Y. 
King Laboratories, Inc., Syracuse, NY. 
Kirchberger, M & Co., Inc., Englewood, 

N.J. 
Lancaster Glass Corp., Lancaster, O)1io 
Maryland Lava Co., Bel Air, Md. 
Micacraft Prods., Newark, N.J. 
National Elctrns., Geneva. III. 
Norelcom Inds., Inc .• Farmingdale, N.Y. 

Inl'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ........................................ , .......... P 2000 
Unlted·Page, Patterson, N.J. 
Amperite Co., Inc .• Union City. N.J. 

. Corvair Elctrns. New York, N.Y. 
Dutrex Inds .• Inc., New York, NY. 
Heintz & Kaufman, Ltd., Cuiver City, Calif. 
Int'l. Elctrns., Melville, N.Y. 
Jefferson Elec.,Beliwood. III. 
JSH Elctrns. Inc., Culver City, Calif. 
Soderberg Mfg. Co., Inc .• Aihambra, Cal. 
State Labs, Inc., ~ew York, N.Y. 
Thor EI9Irns. Corp., Elizabeth, N.J. 

Tubes, Battery Charger 
Gordos Corp., Bloomfield, N.J. 
Inl'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y. . 
United-Page, Patterson, N.J. 
Cetron Elctrn. Corp., Geneva. III. 
Dutrex Inds .• Inc .• New York. N.Y. 
Electro-Standards Labs .• Inc .• Miami. Fla. 
Heintz & Kaufman. Ltd .• Culver City. Calif. 
Int'l. Elctrns .• Melville. NY. 
JSH Elc!rns. Inc .• Culver City. Calif. 
Thor Elctms. Corp .• Elizabeth. N.J. 

Tubes, Cathode-Ray, 
Data-Storage 

Inl'l. Elctrns., MelVille, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ................... _ ...... ; ....................... P 2001 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Unlted·Page, Patterson, N.J. 
DuMont Electron Tubes. Clifton. N.J. 
Dutrex Inds .• Inc .• New York. N.Y. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
Gencom Div .• Plainview. N.Y. 
General Electrodynamics Corp .• Garland. 

Tex. 
GTE Sylvania Inc.;' Elctrn. Camps. Grp .• 

Waltham. Mass. 
GTE Sylvania Inc .• Seneca Falls. N.Y. 
Heintz & Kaufman. Ltd .• Culver City. Calif. 
Honeywell Information Systems. Wellesley 

Hills. Mass " 

For addresses see YELLOW SECTION 

Hughes Aircraft Co .• Ind'i. Prods. Div .• 
OceanSide. Cal. 

Hughes Aircraft Co .• Storage Tubes Ind·1. 
Prods. Div .• Oceanside, Calif. 

ITT Electron Tube, Easton. Pa. 
JSH Elctrns. Inc .• Culver City. Calif. 
Kriss Elctrns .• Inc .• Upper Saddle River. 

N.J. 
Litton Inds .• San Carlos. Calif. 
Mullard. Inc .• Farmingdale. N.Y. 
Nat'l.· Union Elec. Corp .• Bloomington, III. 
Rauland, Melrose Pk .• III. 
State Labs. Inc .• New York. N.Y. 
Thomas Elctrns., Inc .• Wayne. N.J. 
Thomson·CSF Electron Tubes. N.Y .. N.Y. 
Warnecke Electron Tubes, Inc .• Des 

Plaines. III. 
Westinghouse Elec .• Elmira. N.Y. 
Westinghouse Elec. Int'l.. New York. N.Y. 

Tubes, Cathode-Ray, 
Instrument Use 

General Elec. CO.,·Schenectady, N.Y. 
Inter-Tech. Grp., Ine., . 

Irvlngtor\-on-Hudson, N. Y ........... P 1998 
Int'l. Elctrns., Melville, N.Y. 
Legl Elctms. Corp., Los Angeles, Cal. 

pl486 
Metropolitan Supply Corp., New York, 

N.Y ...... _ ........................................... P 2001 
Nippon ElectrlclNEC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass ....... p 2005 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N:J. 
Aeg·Telefunken Corp .• Englewood Cliffs. 

N.J. 
Amperex Elctm., Slatersville, R.I. 
Coleman Instrs .• Maywood. III. 
Corvair Elctrns. New York. N.Y. 
DuMont Electron Tubes. Clifton. N.J. 
Dutrex Inds .• Inc .• New York. N.Y. 
Ferranti Elec., Inc .• Plainview. N.Y. 
Ferranti Ltd .• Hollinwood. Lancs .• England 
Gencom Div., Plainview. N.Y. 
General Atronics. Elctrn. Tube. Phila .• Pa. 
GTE Sylvania Inc .. Elctrn. Comps. Grp., 

Waltham. Mass. 
GTE Sylvania Inc .• Seneca Falls. N.Y. 
Heintz & Kaufman. Ltd .• Culver City. Calif. 
Hughes Aircraft Co .• Storage Tubes Ind·1. 

Prods. Div .• Oceanside. Calif . 
In!'1. Elctrns .• Melville. N.Y. 
JSH Elctrns. Inc .• Culver City. Calif. 
Kentucky Elctrns .• Owensboro. Ky. 
Kriss Elctrns .• Inc .• Upper Saddle River. 

N.J.' 
Litton Inds .• San Carlos. Calif. 
Nat·1. Union Elec. Corp .• Bloominglon. III. 
Rauland. Melrose Pk .• III. 
Sampson Elctrns. Prods. Dlv .• Chicago. III. 
Siemens Corp .• Camps. Div .• Iselin. N.J. 
State Labs. Inc., New York. N.Y. 
Thomas Elctrns .• Inc .• Wayne. N.J. 
Thomson·CSF Electron Tubes. N.Y .• N.Y. 
Westinghouse Elec .• Elmira. N.Y. . 

Tubes, Cathode-Ray, Multiple 
Gun 

Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Inter-Tech. Grp., Ine., 

Irvlngton-on·Hudson, N.y ........... p 1998 
Inl'l. Elctms., Melville, N.Y. . 
Legl Elctms: CorJi., Los Angeles, Cal. 

p 1486 
MetropOlitan Supply Corp., New York, 

N.Y ... :.; ............................................. p 2001 
Raytheon Co~ Quincy, Mass. 
Unlted·Page, Patterson, N.J. 
Aeg·Telefunken Corp .• Englewood Cliffs. 

N.J. 
Amperex Elctrn., Slatersville. R.I. 
Corvalr Elctrns. New York, N.Y. 
DuMont Electron Tubes. Clifton. N.J. 
Dutrex Inds .• Inc .• New York. N.Y: 
Ferranti Elec .• Inc .• Plainview, N.Y. 
General Atronlcs. Elclrn. Tube, Phila .• Pa. 
GTE Sylvania Inc .• Elctrn. Camps. Grp .• 

Waltham. Mass. 
GTE Sylvania Inc .• Seneca Falls. N.Y. 
Hughes Aircraft Co., Storage Tubes Ind·1. 

Prods. Div .• Oceanside. Calif. 
Int·1. Elctrns., Melville. N.Y. 
JSH Elctrns. Inc .• Culver City, Calif. 
Kriss Elctrns .• Inc .• Upper Saddle River. 

N.J. 
Litton Inds .• San Carlos. Calif. 

'eem/1971 (yol. 2) 



PRODUCT INDEX & DIRECTORY (Vol. 2) 
Rank Precision Inds., W. Nyack, N.Y. 
Rauland, Melrose Pk., III. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, 
Projection 

General Elec. co., Schenectady, N,Y, 
Ind'i Elctrn. Engrs" Van Nuys, Cal, 
Int'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ................................................... P 2001 
Raytheon Co., Quincy, Mass. ...... p 2005 
RCA Elctrns. Comps., Harrison, N.J. 
Unlted·Page, Patterson, N.J. 
Amperex Elctrn., Slatersville, R.I. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
Gencom Div., Plainview, N.Y. 
General Atronics, Elctrn. Tube, Phila., Pa. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hughes Aircraft Co., Ind'l. Prods. Div., 

Oceanside, Cal. 
Hughes Aircraft Co., Storage Tubes Ind'l. 

Prods. Div., Oceanside, Calif. 
Inl'l. Elctrns., Melville, N.Y. 
Kriss Elctrns., Inc., Upper Saddle River, 

N.J. 
Utton Inds., San Carlos, Calif. 
Rank Precision Inds., W. Nyack, N.Y. 
Thomas Elctrns., Inc., Wayne, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, Scan 
Conversion 

Metropolitan Supply Corp., New York, 
N.Y ................................................... P 2001 

Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Unlted·Page, Patterson, N.J. 
DuMont Electron Tubes, Clifton, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Electrodynamics Corp., Garland, 

Tex. , 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
Hughes Aircraft Co., Ind'l. Prods. Div., 

OceanSide, Cal. 
Rauland, Melrose Pk., III. 
Thomson-CSF Electron Tubes, N.Y.; N.Y. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, 
Shaped-Beam 

Ind'i Elctrn. Engrs., Van Nuys, Cal. 
Int'l. Elctrns., Melville, N.Y. . 
MetropOlitan Supply ·Corp., New York, 

N.Y ................................................... P 2001 
Raytheon Co., Quincy, Mass ....... p '2005 
United·Page, Patterson, N.J. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
General Atronics, Elctrn. Tube, Phila., Pa. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Hughes Aircraft Co., Storage Tubes Ind'l. 

Prods. Div., Oceanside, Calif. 
Int'l. Elctrns., Melville, N.Y. 
Kriss Elctrns., Inc., Upper Saddle River, 
N~ . 

Utton Inds., San Carlos, Calif. 
Rank Precision Inds., W. Nyack, N.Y. 
Warnecke Electron Tubes, Inc., bes 

Plaines, III. . 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, Studio 
or Theatre 

Inte .... Tech. Grp., Inc., 
Irvington-on·Hudson, N.Y ........... p 1998 

Int'l Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y ................................ ~ .................. P 2001 
Raytheon Co., Quincy, Mass ....... p 2005 
RCA Elctrns. Comps., Harrison, N,J. 
United· Page, Patterson, N.J. 
Amperex Elctrn., Slatersville, R.I. 
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DuMont Electron Tubes, Clifton, N.j. 
Dutrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Elctrn. Camps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'!. Elctrns., Melville, N.Y. 
Kriss Elctrns., Inc., Upper Saddle River, 

N.J. 
Rank Precision Inds .. W. Nyack, N.Y. 
State Labs, Inc., New York, N.Y. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Cathode-Ray, TV 
Picture & Color 

Amperex Elctrn. Corp., Hauppauge, N.Y. 
General Elec. Co., Schenectady, N.Y. 
Inl'l. Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y •• ; ................................................ P 2000 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
GTE Sylvania Inc., Elctm. Camps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Kriss Elctrns., Inc., Upper Saddle River, 

N.J. 
Mullard, Inc., Farmingdale, N.Y. 
Philco-Ford Corp., Washington, D.C. 
Rauland, Melrose Pk., III. 
Sampson Elctrns. Prods. Div., Chicago, III. 
Thomas Elctrns., Inc., Wayne, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Ceramic (Electron) 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Elctrn. Enterprises, Newark, N.J. p 1996 
General Elec. Co., Schenectady, N.Y. 

P 1997· 
General Elec~ Richmond Hgts., Ohio 

p 2811 
Inl'l. Elctms., Melville, N.Y •. 
MetropOlitan Supply Corp., New York, 

N.Y .................................... _ ............. P 2000 
Nlpp~n Electrlc/NEC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Wagner Elec. Corp., LiVingston, N.J. 
Watkins Johnson Co., Palo Alto, Cal. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan 
Coleman Instrs., Maywood, III. 
Du-Co Ceramics Co., Saxonburg, Pa. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
General Lab. Assocs., Norwich, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
JSH Elctrns, Inc., Culver Cily, Calif. 
Machlett Labs., Inc., Stamford, Conn. 
Maryland Lava Co., Bel Air, Md. 
Mictron Div. KMS, Inc., Sarasota, Fla. 
Rank Precision Inds., W. Nyack, N.Y. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs .. Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. . 
Westinghouse Elec.,·Elmira, N.Y. 

Tub~s, Counting 
Ind'i Elctm. Engrs., Van Nuys, Cal 
Int'l. Elctms., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y .................. _: ..... _._ .......... _ ........ p 2000 
Plnlltes, Fairfield, N.J. 
Raytheon Co., Quincy, Mass. 
Unlted·Page, Patterson, N.J. 
Amperex Elctrn., Slatersville, R.1. 
Burroughs Corp., Plainfield, N.J. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver Cily, Calif. 
'Integrated Circuit Elctrns., Inc., Waltham, 

Mass. 
Int'!. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 

JSH Elctrns, Inc., Culver City, Calif. 
Nuclear Equip. Chern. Corp., Farmingdale, 

N.Y. 
State Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Tubes, Diode, Temperature 
limited 

Metropolitan Supply Corp., New York, 
N.Y ................................................... P 2000 

Slgnallte, Neptune, N.J. 
Unlted·Page, Patterson, N.J. 
Wagner Elec. Corp., Livingston, N.J. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y.' 
Eimac, San Carlos, Calif. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver Cily, Calif. 
Hughes Aircraft Co, Malibu, Cal. 
Thermosen, Inc., Stamford, Conn. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Electrometer 
Int'l. Elctrns., Melville, N.Y. 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass. 
Unlted·Page, Patterson, N.J, 
Vlctoreen Instr., Cleveland, Ohio 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Corvair Elctms, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Heintz & Kaufman, Ltd., Culver Cily, Calif. 
Int'!. Elctrns., Melville, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 

Tubes, Electron Multiplier 
Amperex Electronic Corp., Hicksville, 

N.Y. . 
Int'l. Elctms., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y. _ ................. _ ............................. P 2000 
RCA Elctrns. Comps., Harrison, N.J. 
Unlted·Page, Patterson, N.J. 
Wagner Elec. Corp., Livingston, N.J. 
Coleman Instrs., Maywood, III. . 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EMR Div., Princeton, N.J. , 
Gencom Div., Plainview, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hamamatsu TV Co., Ltd., Hamlimatsu 

City, Shizuoka Pref., Japan 
Heintz & Kaufman, Ltd .. Culver Cily, Calif. 
Int'l. Elctms., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Johnston Labs., Inc., Cockeysville, Md. 
JSH Elctms, Inc., Culver Cily, Calif. 
Mullard, Inc., Farmingdale, N.Y .. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Flash 
Amglo Inds., Inc., Rosemont, III. P 1641 
illumination Inds., Inc., Sunnyvale, Cal. 

Int't Elctms., Melville, N.Y. 
Slgnallte, Neptune, N.J. 
United-Page, Patterson, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
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EG&G, Inc., Electro-OptiCS Div., Salem, 
Mass. 

Ferranti Elec., Inc., Plainview, N.Y. 
Ferranti Ltd., HOllinwood, Lancs., England 
Heintz & Kaufman, Ltd., Culver Cily, Calif. 
ILC, Inc., Sunnyvale, Cal~. 
Int'l. Elctrns., Melville, N.Y. 
Kemlite Labs., Inc., Chicago, III. 
Pek, Inc., Sunnyvale, Calif. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
U.S. Scientific.lnstrs., Watertown, Mass. 
Xenon Corp., Medford, Mass. 

Tubes, Forward Wave 
Inl'l. Elctrns;, Melville, N.Y. 
United-Page, Patterson, N.J. 
Dutrex Inds., Inc .. New York, N.Y. 
Hughes Aircraft Co., Torrance, Cal. 
Int'l. Elctms., Melville, N.Y. 
Litton Inds., San Carlos, Calif. 
Mullard, Inc., Farmingdale, N.Y. 
Raytheon Co., Waltham, Mass. 

For addresses see YELLOW SECTION 

Tubes, Geiger-Mueller 
Siemens Corp .• Camps. Div., Iselin, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Teledyne MEC, Palo Alto, Cal. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Tripp Research Corp., Redwood City, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoes.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 

Tubes, Gamma Ray 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Int'l. Elctrns., Melville, N.Y. 
United-Page, Patterson, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Harshaw Chern. Co., Clevelarid, Ohio 
Int'!. Elctrns., Melville, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Nuclear Corp. Amer., Denville, N.J. 
Nuclear Equip. Chern. Corp., Farmingdale, 

N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Soltec Corp., No. Hollywood, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Wood, N. Counter Lab., Inc., Chicago, III. 

Tubes, Gas 
Amperex Electronic Corp., Hicksville, 

N.Y ................................................... P 1995 
Elctrn. Enterprises, Newark, N.J. p 1996 
Electrons Co., Fairfield, N.J. _ ...... P 1451 
Inl'l. Elctms., Melville, N.Y. 
MetropOlitan Supply Corp., .New York, 

N.Y ................................................... P 2000 
Nippon Electric/NEC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass. 
RCA Elctms. Comps., Harrison, N.J. 
Signalite, Neptune, N.J. 
United-Page, Patterson, N.J. 
Black Ught·Corp. Amer., San Gabriel, Cal. 
Burroughs Corp., Plainfield, N.J. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
General Lab. Assocs., Norwich, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
GTE Sylvania Inc., Danvers, Mass. 
Harshaw Chern. Co., Cleveland, Ohio 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Integrated Circuit Elctrns., Inc., Waltham, 

Mass. 
Int'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
JSH Elctrns, Inc., Culver Cily, Calif. 
Kemlite Labs., Inc., Chicago, III. 
Mullard, Inc., Farf!1ingdale, N.Y. 
Nat'l. Union Elec. Corp., Bloomington, III. 
Nuclear Equip. Chern. Corp .. Farmingdale, 

N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Ultra-Violet Prods., Inc., San Gabriel, Cal. 
Varian Assocs., Palo Alto, Cal. 

Tubes, Geiger-Mueller 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Inl'l. Elctrns., Melville, N.Y. 
Raytheon Co., Quincy, Mass. 
United-Page, Patterson, N.J. 
Vlctoreen Instr., Cleveland, Ohio 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Eberline Instr. Corp., Santa Fe, N.M. 
Gencom Div., Plainview, N.Y. 
Harshaw Chern. Co., Cleveland, Ohio 
Heintz & Kaufman, Ltd., Culver Cily, Calif. 
Int'l. Elctrns., Melville, N.Y. 
Kahl Scientific Instr. Corp., EI Cajon, Calif. 
Mullard, Inc., Farmingdale, N.Y. 
Nuclear-Chicago, Des Plaines, III. 
Nuclear Corp. Amer., Denville, N.J. 
Nuclear Equip. Chern. Corp., Farmingdale, 

N.Y. 
Nuclear Resch. Corp., Southampton, Pa. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Soltec Corp., No. Hollywood, Cal. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Wood, N. Counter Lab., Inc., Chicago, III. 
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Tubes, H()lIow Cathode, Spectroscopic 
Tubes, Glow Or Discharge- ' 

See Tubes, Gas ' 

Tubes, Hollow Cathode, 
Spectroscopic ' 

Metropolitan Supply Corp., Ne~ York, 
N.Y •• , .............. _ •••••••••••• , ..... ,,_ ........ ,. p 2000 

United-Page, Patterson, N.J. 
Coleman Instrs., Maywood, III. 
Dutrex Inds., Inc., New York, N.Y. 
Gencom Div., Plainview, N.Y. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Rank Precision'lnds:, W. Nyack, N.Y. 
Thor Elctms. Corp .• Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Ignltron 
Amperex Electronic Corp., Hicksville, 

N.Y. 
General Elec: Co., Schenectady, N.Y. 

p 1997 
Int'!. Elctrns., Melville, N.Y. 
International Rectifier, EI Segundo, Cal. 
Metropolitan Supply Corp., New York" 

N.Y ••••••••••••••• , ................ , .................. p 2000 
RCA Elctms. Camps., Harrison, 'N.J. 
United-Page, Patterson, N.J. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'l. Elctrns., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calif. 
LM Ericsson, New York, N Y 
National Elc!rns" Geneva, III. 
State Labs, Inc., New york,N.Y. 
Thomson·CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. .. 
Westinghouse Elec., Elmira. N.Y. 

Tubes, Image Converter' 
Inl'l. Elclrns., Melville" N.Y. ' . . 
Melropoillan Supply Corp., New York, , 

N.Y., ...... , ........................................ _. P 2001 
RCA Elclrns., Comps., Harrison, N.J. 
Unlled-Page, Patterson, N.J. 
Abtronics, Inc., Livermore, Calif. 
Aeg-Telefunken Corp., Englewood Cliffs, ' 

N.J. " 
Amperex Elctrn., Slatersvill,e. R.I. 
Bendix, Ann Arbor, Mich, ' 
Corvair Elctrns, New York: N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Electro-Optical Systems; Pasadena, Cal. 
Elecirophysies Corp., Nutley. N.J. 
EMR Div., Princeton. N.J. 
Gencom Div., Plainview. N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Prllf., Japan 
Heintz & Kaufman, Ltd., Culver City; Calif. 
Int'l. Elctrns., Melville, N.Y. 
In Electron Tube, Easton, Pa. 
LM Ericsson, New York, N Y 
Machlett Labs" Inc., Stamford, Conn. 
Mullard, Inc., Farmingdale, N.Y. " 
Rauland, Melrose Pk., III. , 
State Labs, Inc., New York, NY 
Thomson-CSF Electr9n Tubes, N.Y., N.Y, 
Thomson-CSF Inc., New York, N.Y. 
Varo, Inc., Electron Devices Div" Garland, 

Tex. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 
Westinghouse Elec., Elmira, N.Y. 

Tubes" Indicator 
General illumination, Inc., st. Paul, Minn 
Ind'l Elclrn. Engrs., Van Nuys, Cal, 
Inl'l. Elclms., Melville, N.Y. 
Nippon Eleclric/NEC America, N.Y., 

N.Y. 
Plnllles, Fairfield, N.J ... 
Raythtlon Co., Quincy, Mass. 
RCA '::Ictms. Comps., Harrison, N.J. 
Slgnallle, Neptune, N:J. 
Uniled-Page,Patterson, N.J. , 
Wagner Elee. Corp., Livingston, N.J., 
Amperex Elctrn.;' Slatersville, R.I. 
Burroughs Corp., Plainfield. N.J. 
Dutrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc." Seneca Falls, N:Y, 
Heintz & Kaufman, Ltd.; Culver City, Calif. 
Integrated Circu~ Elctrns:, Inc., Waliham. ' 

Mass. ' 

Int'!. Elctrns" Melville; N.Y. 
In ElectronTube,Easton, Pa. 
Mullard, Inc., Fanningdale, N.Y. 
National Elctrns .• Geneva, III. 
Siemens,Corp., Comps. Div., Iselin'; N.J. 
State Labs, Inc., New, York, t-J.Y. 
TEC; Inc., Eden Prairie; Minn. . 
Thomas Elctrns., Inc., Wayne: N.J: 
Thomson-CSF Electron Tubes, N.Y" N.Y. 

Tubes, Industrial, Power 
Amperex Electrcinic' COrp., Hlcksvllie, 

N.Y. _ ••••••• ; ••.•• ,.;.; ••••••••• ;: ••••• ; .... _ ......... j) 1995 
Elclrn. Enterprises, Newark, N.J:'p 1996 
Electrons Co., Fairfield, N.J ......... p 1451 
General Elee. ,Co., Schenectady" N.Y, 

, , P 1997 
Inl'l. Elclms., Melville, N.Y., 
Metropolltan'Supply Corp., New YOr'k, 

N.Y .................... _ ...... :; •.•••..• ;.~ •• _ ... ; ••• p 2000 
Nippon EleclrlclNEC America, N.Y., 

N.Y. 
Raytheon Co., QuincY"Mass. 
RCA Elclrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Wagner Elec. Corp., Uvlngslon, N.J . .' 
Aeg-Telefunken, Corp., Englewood Cliffs:" 

N.J. " ' • 
Cetron Elctm. Corp'., Geneva, III. 
Corvair Elctrns, New York, N:V; 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., inc., New York, N.Y. 
Eimac, San Carlos, Calif. ' 
General Elctrns., Inc., Newark,'iII.J. 
GTE Sylvania Inc .• Seneca Falls,N.Y. , 
Heintz & Kaufman, Ltd., Culver City, ,Calif. 
Int'l. Elctrns., Melville, N.Y. 
In Electron Tube, ,Easton, Pa.' 
JSHElctms, Inc., Culver City, Calif. 
Machletllabs., Inc., Stamford, cOriri: 
Mullard, Inc., Farmingdale, N.Y. 
National Elctrns., Geneva, 'III. 
Siemens Corp.;' Comps.' Div., Iselin', N.J. 
State Labs, Inc., New York, N.Y. 
Thomson-CSF Electron Tubes,N.'Y., N.Y; 
Thomson-CSF Inc., New' York, N.Y. . 
Thor Elctrns. Corp., Elizabeth, N:J. 
Torr Labs., Los Angeles, Cal. . 
United Elctrns., Co., Newark,N:J. , 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Eisc .• 'Elmira, N.Y. 

Tubes, Infrared 
Inl'l. Elclrns., Melville, N.Y. 
United-Page, Patterson"N.J ... 
Abtronics, Inc., Livermore. Calif. 
Amperex Elctm., Slatersville, R.I. 
Cetron Elctrn. Corp., Geneva, III. ' 
Dell Opties Co., Inc.,N. Bergen, N.J ... 
DuMont,Electron Tubes; Clifton"N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EMR Div., 'Princeton, N.J" 
Epic, Inc., Ne~ York, N.Y. 
Gencom Div., Plainview, N.Y. 
GTE Sylvania Inc., Seneca Falis, N.Y. 
GTE Sylvania Inc., Danvers, Mass., ' 
Heintz' & Kaufman, Ltd., Culver City, Calif. 
Int'l., Elctrns .• Melville, N.Y. 
In Electron Tube, Easton, .Pa. 
Merco Prods. Co., Inc., Eugene, Ore. 
Mullard, Inc., F.armingdale, N.Y.' 
Raytheon Co., Waltham, Mass. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp:, Elizabe,!h, N.J. , " 
Varo, Inc., Electron Devices Div., Garland, 

Tex. 
Wamecke Electron Tubes, Inc.; Des 

Plairies: III.', " 
Westinghouse Elec., ~Elmira, N.Y, 

Tubes, Ionization 
Ainperex Eleclronic Corp.;, Hicksville, 

N.Y. 
Inl'l. Elclrns., Melville, N.Y. 
Raylheon Co., Quincy, Mass. 
United-Page, Patterson; N.".'· 
Aremco Prods., Inc" Briarcliff Manor, N.Y. 
Cooke Vacuum Prods., S. Norwalk, Conn. 
DuMont Electron 'Tubes; Clifton, N.J:' ' , 
Dutrex Inds .• Inc .• New York, N.Y .. 
Electron Technology, Inc.:: .. Kelirny, N.J: 
Granville-Phillips Co., Boulder, Colo. 
GTE Sylvania Inc., Seneca Falls, N.Y. : 
Heintz & Kaufman, Ltd., Culver City', Calif. 
Hughes Aircraft Co, Malibu, Cal. 
Int'!. Elctrns., Melville, N.Y. ;\ .. 
Norton Co., NeWlon, Mass: 
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Nuclear Equip. Chem. Corp .• Farmingdale. 
N.Y. 

Solte(: Corp:, No. 'HollYwood,Cal. 
Thor Elctms. Corp .• Elizabeth, N.J. 
Torr Labs., Los Angeles. Cal. " " 
Vacuum Inds .• Inc., Somerville, Mass. 
Ve9CO Instrs., Inc .• Plainview. N.Y. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Klystron 
Amperex Electronic Corp., Hicksville, 

N.Y. , " , 
General Elec. Co., sChenectady, N.Y. 

p'1997 
Inl'l. Elctms., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y •• _ •••• _ ............... _., ..................... _ P 2000 
Nippon EleCtric/NEC America, N;Y., 

N.Y. 
Polarad Elctrn. Instrs., Lake Success, 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J, ' 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds,; Inc., New York, N.Y. 
Ferranti Ltd., HOllinwood, Lanes., England 
Gencom Div., Plainview; N.Y. 
GTE Sylvania Inc .• Elctrn. Comps: Grp., 

Waltham, Mass. 
Heintz & Kaufman, Ltd" Culver City, Calif. 
Hughes Aircraft Co., Torrance; Cal. . 
Int'l. Elctrns., Melville, N.Y, 
JSH Elctrns, Inc., Culver City, Calif. 
Kriss Elctrns., hc., Upper Saddle River, 

N.J. ' 
Litton Inds., San Carlos, Calif. 
Microwave Assocs .• Inc., Burlington, Mass. 
OKI Elctms. America, Ft. Liluderdale. Fla. 
'Raytheon Co., Waltham, Mass. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
State Labs, Inc:, New York, N.Y.' 
Thomson-CSF Electron Tubes, N.Y .• N.Y. 
Thomson-CSF Inc., New York, N.Y. ' 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs., Beverly, Mass. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 

Tubes, Laser 
Int'l. Elclrns., Melville, N.Y. 
Nippon Eleclrlc/NEC America, N.Y., 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J.' 
United-Page, Patterson, N.J. 
Coleman Instrs., Maywood, III. 
Dutrex Inds., Inc., New York, N.Y. 
Edmund Scientific Co., Barrington, N.J. 
EG & G, Inc., Salem, Mass. ' 
Eimac, San Carlos, CaIH. 
Electro Optics Assoes., Palo Alto; Calif. 
Hughes Aircraft'Co:, Torrance, Cal. 
Int'!. Elctrns., Melville, N.Y. 
Kemlite Labs .• Inc., Chicago, III. 
Optics Technology, Palo Alto, Calif. 
Raytheon CO.;Waltham, Mass. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Syncor Prods. Co., Inc., Malden. Mass. 
Thermal Amer. Fused Quartz, Montville, 

N.J. ' , 
Thomson-CSF Electron.Tubes, N.Y., N.Y. 
Torr Labs., Los Angeles. Cal. 

Tubes, Magnetron 
Amperex Electronic,Corp:, Hicksville, . 

N.Y. 
Bowmar Inslr. Corp., Ft. Wayne, tild. 
General Elec.· Co., Schei'lllctady, N:Y. 

, , , p'1997 
Inl'l. Elclrns., Melville; N;Y. 
Mel'ropolltan Supply Corp., New York, 

N.Y •••••... _ ..... _ •• _ ...... : .......... :.: ............ P' 2000 
Nippon ElectiicfNEC America, N.Y., 

N.Y. .. 
RCA Elclrns. Camps., Harrison, N:J_ 
United-Page, Patterson, N_J. 
Aeg-Telefunken Corp., Englewood Cliffs. 

N.J. 
Bowmar/TIC, inc" Newbury Park, Calif. 
Calvert Elctrns., Inc .• New "York .. N.Y. 
Corvair Elctrns, New York, N.Y. ' 
Dutrex Inds .• Inc., New York, N.Y, 
Edmund Scientific Co., Barrington: N:J. 
Ferranti Ltd., Hollinwood, Lancs., England 

Gencom Div., Plainview, N.Y. 
Heintz & Kaufman, Ltd .• Culver City, Calif. 
Int'!. Elctms., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calif. 
Kriss Elctrns., Inc., Upper Saddle River, 

N.J. ' 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Borlington. Mass. 
Mictron Div. KMS, Inc., Sarasota, Fla. 
Mullard, Inc .• Farmingdale, N.Y. 
Raytheon Co., Waltham, Mass. 
State Labs. Inc., New York, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thomson-CSF Inc., New York. N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assocs:, Palo Alto, Cal. 
Varian Assoes., Beverly, Mass. 

Tubes, Microwave 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Bowmar Instr. Corp., Fl. Wayne, Ind. 
Elctm. Enterprises, Newark, N.J. p 1996 
General,Elec. Co., Schenectady, N.Y. 

p 1997 
Inl'l. Elclms., Melville, N.Y. 
Melropolitan Supply Corp., New York, 

N.Y ••••.••••••• _ ••••• _._ ............................ ,. P 2000 
Nippon EleclrlclNEC America, N.Y., 

N.Y. 
RCA Elclms. Comps., Harrison, N.J. 
Signallte, Neptune, N.J. 
United-Page, Palterson, N.J. 
Watkins Johnson Co., Palo Alto, Cal. 
Aeg· Telefunken ,Corp., Englewood Cliffs, 

N.J. 
Calvert Elctrns" Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Ferranti Ltd., Hollinwood, Lanes., England 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co., Torrance, Cal., 
Int'!. Elctrns .• Melville, N.Y. 
In Electron Tube, Easton, Pa. 
JSH Elctrns, Inc., Culver City. Calif. 
Litton Inds., San Carlos, Calif. 
Machlett Labs., Inc., Stamford, Conn. 
Microwave Assocs" Inc" Buriington, Mass. 
Mullard, Inc., Farmingdale, N.Y. 
OKI Elctrns. America, Ft. Lauderdale, Fla. 
Raytheon Co., Waltham, Mass. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
State Labs, Inc., New York, N.Y. 
Teledyne MEC, Palo Alto, Cal. 
Thomson-CSF Electron Tubes, N.Y:, N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctms. Corp., Elizabeth. N.J. 
Tripp Research Corp., Redwood City, Cal. 
Varian Assoes., Palo Alto, Cal. 
Varian Assocs., Beverly, Mass. 
Varian Assoes.EIe6tron Tube & Device 

Grp., Palo Alto, Cal. 
Varian Assoes., Travel Wave Tube, Palo' 

Alto: Cal. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 

Tubes, Noise Source 
,Inl'l. E,lctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ••••••••••• _: •• __ •••....•• : ............. :_ ....... : p 2000 
~Ippon EleclricfNEC America, N.Y., 

N.Y. 
Signallle, Neptune," N.J ................. P 1952 
United-Page, Patterson; N.J. 
Wavellne, Inc_, W. Caldwell, N.J. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
General Microwave Corp., Farmingdale, 
N.Y., ' 

GTE Sylvania Inc., SeneCa Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'!. Elctms .• Melville, N.Y. 
Sperry Elctrn. Tube, Gainesville, Fla. 
State Labs, Inc., New, York, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Varian Assoes., Palo Alto, Cal. 
Wamecke Electron Tubes, Inc., Des 

Plaines, III. 

Tubes, Pencil 
Inl'l. Elctms;, Melville, N.Y. 
Metropolilan Supply Corp" New York, 

N.y ................................................... p',2OQO 
RCA Elctms. Comps;, Harrison, N.J. 

1094 For addresses see YELLOW SECTION eem/197.1 (Yol. 2) 
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Unlted·Page, Patterson, N.J. 
Wagner Elee. Corp., Livingston, N.J. 
Apollo Corp .• Shinagawa·Ku, Tokyo. 

Japan 
Black Ught Corp. Amer .• San Gabriel. Cal. 
Calvert Elctrns .• Inc .• New York. N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calil. 
Int'l. Elctrns., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calil. 
Siemens Corp., Comps. Div., Iselin, N.J: 
Thor Elctrns. Corp., Elizabeth, N.J. 
Ultra·Violet Prods., Inc., San Gabriel, Cal. 

Tubes, Photomultiplier 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.y ................................................... p 2000 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Abtronics, Inc., Uvermore, Calif. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
Bendix, Ann Arbor, Mich. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Eletrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EMR Div., Princeton, N.J. 
Gamma Sci., San Diego, Cal. 
Gencom Div" Plainview, N.V. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Hamamalsu TV Co., Ltd., Hamamatsu 

Cily, Shizuoka Pref., Japan 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Inl'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Mullard, Inc., Farmingdale, N.Y. 
Rank Precision Inds., W. Nyack, N.Y. 
Schoeffel Inslr. Corp., Westwood, N.J. 
Slate Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabelh, N.J. 
Varian Assocs., Palo Alto, Cal. 

Tubes, Pirani-See Gauges, 
Pirani-Vol1 

Tubes, Printer 
Inl'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y .................. _ ............................... p 2000 
Raytheon Co., Quincy, Mass. 
Amperex Elctrn., Slatersville, R.1. 
Dulrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Int'l. Elc!rns., Melville, N.Y. 
Kemlite Labs., Inc., Chicago, III. 
Utton Inds., San Carlos .. Calif. 
Rank Precision Inds., W. Nyack, N.Y. 

Tubes, Radiation Detection 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ................................................... p 2000 
Raytheo/l Co., Quincy, Mass. 
United-Page, Patterson, N.J. 
Vletoreen Instr., Cleveland, Ohio 
Abtronics, Inc., Uvermore, Calif. 
Bailey Instrs., Inc., Saddle Brook, N.J. 
DuMonl Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. 
Packard Inslrument Co., Inc., Downers 

Grove,lIl. 
Soltec Corp., No. Hollywood, Cal. 
Weslinghouse Elec., Elmira, N.Y. 
Wood, N. Counter Lab., Inc., Chicago, III. 

Tubes, Readout-(CRT, 
COld-Cathode, Vacuum 
Flurescent, Etc.) 

Alco Elctrn. Prods., Lawrence, Mass. 
Ind'i Elctrn. Engrs., Van Nuys, Cal. 

p 1476 
Inter-Tech. Grp., Inc., 

Irvlngton-on-Hudson, N.Y ......... _ P 1998 
Int'l. Elctrns., Melville, N.Y. 
Legi Elctms. Corp., Los Angeles, Cal. 

p 1483-1485 
Metropolitan Supply Corp., New York, 

N.y ................................................... p 2000 
Nippon ElectrlclNEC AmeriCa, N.Y., 

N.Y ..................................... __ ........... p 1487 

Plnlltes, Fairfield, N.J. 
Raytheon Co., Quincy, Mass ....... p 2005 
RCA Elctrns. Comps., Harrison, N.J. 
Signalite, Neptune, N.J. 
Unlted·Page, Patterson, N.J. 
Wagner Elec. Corp., Uvlngston, N.J. 

p 1502 
Amperex Elctrn., Sialersville, R.1. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japan 
Burroughs Corp., Plainfield, N.J. 
Calvert Elclrns., Inc., New York, N.Y. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Ferranti Ltd., Hollinwood, Lancs., England 
GTE Sylvania Inc., Elclrn. Comps. Grp., 

Waltham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Integrated Circuit Elctrns., Inc., Waltham, 

Mass. 
Int'l. Elctrns., Melville, N.Y. 
JSH Elctrns, Inc., Culver City, Calif. 
Utton Inds., San Carlos, Calif. 
Mullard, Inc., Farmingdale, N.Y. 
National Elctms., Geneva, III. 
Nat'l. Union Elec. Corp., Bloomington, III. 
Stale Labs, Inc., New York, N.Y. 
TEC, Inc., Eden Prairie, Minn. 
Thomas Elctrns., Inc., Wayne, N.J. 
Thomson·CSF Eleclron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabelh, N.J. 
Varian Assocs., Palo Allo, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Receiving 
Amperex Elctrn. Corp., Hauppauge, N.Y. 
Amperex Electronic Corp., Hicksville, 

N.Y ................................................... P 1995 
General Elec. Co., Schenectady, N.Y. 

p 1997 
Int'l. Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y ................................ _ .... __ ......... P 2000 
Nippon Electrlc/N EC America, N.Y., 

N.Y. 
Raytheon Co., Quincy, Mass. 
RCA Elct,ns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Wagner Elec. Corp., Livingston, N.J. 
Watkins Johnson Co., Palo Alto, Cal. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Allied Elctrns. Corp., Chicago, III. 
Calvert Elctms., Inc., New York; N.Y. 
Corvair Elclrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
GTE Sylvania Inc., Elctrn. Comps. Grp., 

Wallham, Mass. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Inl'l. Elctms., Melville, N.Y. 
LM Ericsson, New York, N Y 
Mullard, Inc., Farmingdale, N.Y. 
Sampson Elctrns. Prods. Div.; Chicago, III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
State Labs, Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elee., Elmira, N.Y. 

Tubes, Rectifying, Gas-Filled 
Amperex Electronic Corp., Hicksville, 

N.Y ................................... _ .... _ ........ p 1995 
Elctrn. Enterprises, Newark, N.J. p 1996 
Electrons Co., Falrflllld, N.J. _ .... _ P 1451 
Gordos Corp., Bloomfield, N.J. 
Inl'l. Elctms., Melville, N.Y. 
International Rectifier, EI Segundo, Cal. 
MetropOlitan Supply Corp., New York, 

N.Y .................................. _ .... _ ... __ • P 2000 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Schauer Mfg. Corp., Cincinnati, Ohio 
United-Page, Patterson, N.J. 
Wagner Elec. Corp., Livingston, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
General Elctrns., Inc., Newark, N.J. 
General Lab. Assocs., Norwich, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'l. Elctrns., Melville, N.Y. 
Mullard, Inc., Farmingdale,N.Y. 
National Elctrns., Geneva, III. 

Tubes, Transmit - Receiv~ 
Nal'l. Union Elec. Corp .. Bloomington, III. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Thor Eletrns. Corp., Elizabeth, N.J. 
United Elctrns. Co., Newark, N.J. 
Varian Assocs., Palo Alto, Cal. 
Weslinghouse Elec., Elmira, N.Y. 

Tubes, Rectifying, Vacuum 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Elctrn. Enterprises, Newark, N.J. p 1996 
General Elec. Co., Schenectady, N.Y. 

P 1997 
Int'l. Elctms., Melville, N.Y. 
International Rectifier, EI Segundo, Cal. 
MetropOlitan Supply Corp., New York, 

N.Y ................................................... p 2000 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Victoreen Instr., Cleveland, Ohio 
Wagner Elec. Corp., Livingston, N.J. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Apollo Corp., Shinagawa-Ku, Tokyo, 

Japa,; 
Calvert Elclrns., Inc., New York, N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Coleman Instrs., Maywood, III. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
Eimac, San Carlos, Calif. 
Eureka X-Ray Tube Corp., Chicago, III. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Elctrns., Inc., Newark, N.J. 
General Lab. Assocs., Norwich, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'l. Elctms., Melville, N.Y. 
Machlett Labs., Inc., Stamford, Conn. 
Moore Inds., Van Nuys, Cal. 
Mullard, Inc., Farmingdale, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Thomson·CSF Electron Tubes; N.Y., N.Y. 
Thor Elclms. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
United Elctrns. Co., Ne~ark, N.J. 
Varian Assocs., Palo Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Scintillation 
Amperex ElectroniC Corp., Hicksville, 

N.Y. . 
Int'l, Elctms., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ............................................. _ .... p 2000 
United·Page, Patterson, N.J. 
Dutrex Inds., Inc., New York, N.Y. 
EMR Div., Princeton, N.J. 
Gencom Div., Plainview, N.Y. 
Inl'l. Elctms., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Nuclear Equip. Chem. Corp., Farmingdale, 

N.Y. 
Packard Instrument Co., Inc., Downers 

Grove,lII. 

Tubes, Strobe-See Lights, 
Stroboscopic . 

Tubes, Switching 
Elctrn. Enterprises, Newark, N.J. p 1996 
General Elec. Co., Schenectady, N.Y. 

p 1997 
Inl'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y. _ ................. _ .................... _ ... _. p 2000 
United-Page, Patterson, N.J. 
Burroughs Corp., Plainfield, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Corvair Elclrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Electro-Optics Div., Salem, 

Mass. 
General Lab. Assocs., Norwich, N.Y. 
GTE Sylvania Inc., Seneca Falls, N.Y. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Int'l. Elctrns., Melville, N.Y. 
Litton Inds., San Carlos, Calif. 
Machlett Labs., Inc., Stamford, Conn. 
Microwave Assocs., Inc., Burlinglon, Mass. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Eletrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
Varian Assocs., Palo Alto, Cal. 
Wellronic Co., Southfield, Mich. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Tv Camera Pickup 
General Elec. Co., Schenectady, N.Y. 

. p 1997 
Inl'l. Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y ........ : .......................................... p 2001 
Nippon Electrlc/NEC America, N.Y., 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
United-Page, Patterson, N.J. 
Amperex Elctrn., Slatersville, R.1. 
ATV Research, Dakola City, Neb. 
Calvert Elclrns., Inc., New York, N.Y. 
Cohu Elctrns., Inc., San Diego, Calif. 
Denson Elctrns. Corp., Rockville, Conn. 
Dutrex Inds., Inc., New York, N.Y. 
EMR Div., Princeton, N.J. 
GBC Closed Circuil TV Corp., New York, 

N.Y. 
Gencom Div., Plainview, N.Y. 
General Electrodynamics Corp., Garland, 

Tex. 
GTE Sylvania Inc., Seneca Falls, N.Y .. 
Hamamatsu TV Co., Ltd., Hamamatsu 

City, Shizuoka Pref., Japan 
Int'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easlon, Pa. 
LM Ericsson, New York, N Y 
Multi Media Engrg., Inc., Rockville, Md. 
RCA Corp., Camden, N.J. 
Shibaden Corp. Amer., WoodSide, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
State Labs, Inc .. New York, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Thyratron 
Amperex Electronic Corp., Hlcksvlllll' 

N.Y ................................................... p 1995 
Elctm. Enterprises, Newark, N.J. p 1996 
Electrons Co., Fairfield, N.J ......... p 1451 
General Elec. Co., Schenectady, N.Y. 

P 1997 
Inl'l. Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y ................................................... p 2000 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
Signalite, Neptune, N.J. 
United·Page, Patterson, N.J. 
Wagner Elec. Corp., Livingston, N.J. 
Aeg·Telefunken Corp., Englewood Cliffs, 

N.J. 
Calverl Elctrns., Inc., New York, N.Y. 
Celron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
Dulrex Inds., Inc., New York, N.Y. 
EG & G, Inc., Salem, Mass. 
EG&G, Inc., Eleclro-Optics Div., Salem, 

Mass. 
Elctrn. Resources-Counter Prod. Group, 

L.A., Cal. 
Ferranti Ltd., Hollinwood, Lancs., England 
Heintz & Kaufman, Ltd., Culver City, Calif. 

·In!'1. Elctrns., Melville, N.Y. 
ITT Eleclron Tube, Easlon, Pa. 
JSH Elclrns; Inc., Culver City, Calif. 
LM Ericsson, New York, N Y 
Mullard, Inc., Farmingdale, N.Y. 
National Elctrns., Geneva, III. 
Siemens Corp., Comps. Div.,.lselin, N.J. 
State Labs, Inc., New York, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabelh, N.J. 
Varian Assocs., Palo Allo, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Transmit-Receive (TR) 
Inl'l. Elctms., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.y ................................................... p 2000 
United-Page, Patterson, N.J. 
Calvert Elctrns., Inc., New York, N.Y. 
Dutrex Inds., Inc., New York, N.Y. 
Heintz' & Kaufman, Ltd., Culver City, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Int'l. Elctrns., Melville, N.Y. 
Microwave Assoes., Inc., Burlington, Mass. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thor Elctrns. Corp., Elizabelh, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Ferranli Ltd., Hollinwood, Lanes., England 
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Tubes, Transmitting 
Tubes, Transmitting 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Elctrn. Enterprises, Newark, N.J. p 1996 
General Elec. Co., Schenectady, N.Y. 

p 1997 
Int'!. Elctrns., MelVille, N.Y. 
Metropolitan Supply Corp., New York, 

N.Y ................................................... p 2000 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
Penta Labs., Santa Barbara, Cal. 
Rllytheon Co., Quincy, Mass. 
RCA Elctrns. Comps., Harrison, N.J. 
United·Page,· PaHerson, N.J. 
Wagner Elec. Corp., Livingston, N.J: 
Watkins Johnson Co., Palo Alto, Cal 
Aeg·Telefunken Corp., Englewood Cliffs, 

N.J. 
Apollo Corp., Shinagawa·Ku, Tokyo, 

Japan 
Calvert Elctrns., Inc., New York: N.Y. 
Cetron Elctrn. Corp., Geneva, III. 
Corvair Elctrns, New York, N.Y. 
DuMont Electron Tubes, Clifton, N.J. 
Dutrex Inds., Inc., New York, NY. 
Eimac, San Carlos, Calif. 
General Elctrns., Inc., Newark,N.J. 
Heintz & Kaufman, Ltd., Culver City, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Int'l. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
JSH Elctrns, Inc., Culver City, Calif. 
Litton Inds., San Carlos, Calif. 
LM Ericsson, New York, N Y 
Machlett Labs., Inc., Stamford, Conn. 
Microwave Assocs., Inc., Burlington, Mass. 
Mullard, Inc.; Farmingdale, N.Y. 
RCA Corp., Camden, N.J. . 
Siemens Corp., Camps. Div., Iselin, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
State Labs, Inc., New York, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Thomson-CSF Inc., New York, N.Y. 
Thor Elctrns. Corp., Elizabeth, N.J. 
Torr Labs., Los Angeles, Cal. 
United Elctrns. Co., Newark, N.J. 
Varian Assocs., Palo Alto, Cal. 
Varian Assoes., Beverly, Mass. . 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal. 
Varian Assocs., Travel Wave Tube, 'Palo 

Alto, Cal. 
Westinghouse Elec., Elmira, N.Y. 

Tubes, Traveling Wave Amp. 
~mperex Electronic Corp~ Hicksville, 

N.Y. 
Int'l. Elctrns., Melville, N.Y. 
Metropolitan Supply Corp., New York, 
. N.Y .......................... , ........................ P 2000 
Nippon ElectriclNEC America, N.Y., 

N.Y. 
RCA Elctrns. Comps., Harrison, N.J. 
United·Page, PaHerson, N.J. 
Watkins Johnson Co., Palo Alto, Cal. 
Aeg-Telefunken Corp., Englewood Cliffs, 

N.J. 
Corvair Elctrns, New York, N.Y. 
Dutrex Inds., Inc., New York, N. y, 
Ferranti Ltd., Hollinwood, Lancs., England 
Hughes Aircraft Co., Torrance, Cal. 
Int'/. Elctrns., Melville, N.Y. 
ITT Electron Tube, Easton, Pa. 
Litton Inds., San Carlos, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Mullard, Inc., Farmingdale, N.Y. 
Rayiheon Co., Waltham, Mass. 
Siemens Corp., Camps. Div., Iselin, N.J. 
Sperry Elctrn. Tube, Gainesville, Fla. 
Teledyne MEC, Palo Alto, Cal. 
Thomson·CSF Electron Tubes, N.Y., N,Y. 
Thomson-CSF Inc., New York, N.Y. 
Tripp Research Corp., Redwood City, Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto, Cal.. 
Varian Assoes., Travel Wave Tube, Palo 

Alto, Cal. 
Warnecke Electron Tubes, Inc., Des 

Plaines, III. 

Tubes, Ultraviolet 
Amersll, Inc., Hillside, N.J. 
Int'!. Elclrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.y ................................................... p 2000 

1096 

United-Page, Patterson, N.J. 
Abtronies, Inc.; Livermore, Calif. 
American Ultraviolet Co., Chatham, N.J. 
Amperex Elctrn., Slatersville, R.I. 
Atlantic Ultraviolet Corp., Long Island City, 

N.Y. 
Black Light Corp. Amer., San Gabriel, Cal. 
Black Light Eastern, Westbury, N.Y. 
Cetron Elctm. Corp., Geneva. III. 
Dell OptiCS Co., Inc., N. Bergen. N.J. 
Dutrex Inds., Inc., New York. N.Y. 
EMR Div:. Princeton, N.J. 
Gencom Div., Plainview, N.Y. 
GTE Sylvania Inc .. Danvers, Mass. 
Honeywell. Apparatus Controls. Mpls .. 

Minn. 
Int'/. Elctrns .. Melville. N.Y. 
International Light. Newburyport. Mass. 
Kemlite Labs .• Inc .. Chicago, III. 
Mullard, Inc., Farmingdale, N.Y. 
Shannon Luminous Mat'ls,. Hollywood, 

Cal. 
Siemens Corp .. Camps. Div .• Iselin, N.J. 
Ultra·Violet Prods., Inc., San Gabriel, Cal. 
Westinghouse Elec., Elmira, N.Y. 
Xenon Corp .• Medford, Mass. 

Tubes, Vidicon-See Tubes, 
TV Camera Pickup 

Tubes, Voltage Reference Or 
Regulating 

Amperex Electronic Corp., Hicksville, 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Tubing, Flber-See Vol 3 

Tubing, Fluorocarbon, 
Flexible-See Vol 3 

Tubing, Fused Quartz­
See Vol 3 

Tubing, Glass Fiber Insulation 
-See Vol 3 

Tubing, Glass, Precislon­
See Vol 3 

Tubing, Heat Shrinkable-Also 
See Caps, Forms & Tapes, 
Heat Shrinkable-See Vol 3 

Tubing, Magnesium-
See Vol 3 

Tubing, Metal-See Tubing, 
Brass; Tubing, Copper, etc.­
Vol3 

Tubing, Metal Alloy-See Vol 3 

Tubing, Metal Hose, Flexible 
-See Vol 3 

T~blngi Mlca-See Vol 3 

Tubing, Molybdenum­
See Vol 3 

Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc .• Syosset, N.Y. 
lcore Electro-Plastics, Inc., Santa Clara, 

Cal. 
lcore, Inc., Santa Clara, Cal. 
Maury Microwave Corp., Cucamonga; 

Calif. 
MCS Corp., Monrovia, Calif. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. . 
Narda Microwave Corp., Plainview, N.Y. 
Premier Microwave, Port Chester~ N.Y. 
Revere Copper & Brass, Inc., New York, 

N.Y. 
Superior Tube Co., Norristown, Pa. 
Systron-Donner Microwave Div., Van 

Nuys, Cal. . 

Tubing, Zipper-See Vol 3 

Tuners, Microwave-See Vol 1 

Tuners, TV & FM-See Vol 1 

Tuning Forks-See Vol 1 

Turntables, Recording & 
Transcription-See Vol 1 

Tweezers, Hand & Vacuum­
See Vol 3 

G~~~ral Elee. Co., Schenectady, N.Y. Tubing, Monel-See Vol 8 

. Twisters, Wire-.:..see Wire 
Twisters-Vol 3 

Twists, Waveguide-See 
Bends & Twists, Microwave­
Vol 1 

. P 1997 Tubing, Mylar-~ee Vol 3 
Int'!. Elctrns., Melville, N.Y. 
MetropOlitan Supply Corp., New York, 

N.Y ................. , ................................. P 2000 
Nippon ElectrlclNEC America, N.Y., . 

N.Y. 
Raytheon Co., Quincy, Mass. 
RCA Elctrns. Co,!,ps., Harrtson, N.J. . 
Slgnallte, Neptune, N.J. 
United-Page, PaHerson, N.J. 
Vlctoreen Instr., Cleveland, Ohio 
Wagner Elec. Corp., Livingston, N.J. 
Aeg· Telefunken Corp., Englewood Cliffs, 

N.J. 
Amperex Elctrn., Slatersville, R"'. 
Calvert Elctrns .. Inc .• New York, N.Y. 
Corvair Elctrns, New York. N.Y. 
Dutrex Inds., Inc .• New York, N.Y. 
Ferranti Ltd., Hollinwood, Lancs., England 
General Lab. Assocs., Norwich, N.Y. 
Heintz & Kaufman, Ltd., Culver City. Calif. 
Int'/. Elctrns., Melville, N.Y. 
Mullard, Inc., Farmingdale, N.Y. 
Nat'l. Union Elec. Corp., Bloomington, III. 
Siemens Corp .• Comps. Div .• Iselin, N.J. 
ThorElctrns. Corp., Elizabeth, N.J. 
Varian Assocs .• Beverly. Mass. 
Westinghouse Else .• Elmira, N.Y. 

Tubes, X-Ray • 
Amperex Electronic Corp., Hicksville, 

N.Y. 
Metropolitan Supply.Corp., New York, 

N.Y ................................................ ~ .. P 2000 
United-Page, Patterson, N.J .. 
Abtronics. Inc., Livermore, Calif. 
Eureka X-Ray Tube Corp., Chicago, III. 
Ferranti Ltd., Holliriwood, Lancs .. England 
Gencom Div., Plainview. N.Y. 
Machlett Labs., Inc .• Stamford, Conn: 
Mullard, Inc .• Farmingdale, N.Y. 
Siemens Corp., Comps. Div., Iselin, N.J. 
Torr Labs., Los Angeles. Cal. 
Varian Assocs., Palo Alto, Cal. 
Varian Assocs.Electron Tube & Device 

Grp., Palo Alto;Cal. 
Wamecke Electron Tubes, Inc., Des 

Plaines, III. 

Tubing, Aluminum-See Vol 3 

Tubing, ASbestos-See vol 3 

Tubing, Brass-See Vol 3 

Tubing, Ceramic-See Vol 3 

Tubing,. Columbium-See Vol 3 

Tubing, Copper-See Vol 3 

Tubi",g, Fabric-Also See 
Tubing, Spaghetti­
See Vol 3 

Tubing, Nickel-See Vol 3 

Tubing, Nylon-Also See 
Tubing, Spaghetti­
See Vol 3 

Tubing, Paper-See Vol 3 

Tubing, Phenolic-See Vol 3 

Tubing, Plastic-Also See 
Tubing, Spaghettl­
SeeVol.3 

Tubing, Platinum-See Vol 3 

. Tubing, ~orcelain-See Vol 3 

Tubing, Precious Metal-
See Vol 3 

Tubing, Refractory Metal­
See Vol 3 

Tubing, Rubber, Natural & 
Synthetlc-See Vol 3 

Tubing, Shrinkable-See 
Tubing, Heat Shrinkable­
Vol 3 

Tubing, Spaghetti-See Vol 3 

Tubing, Spiral Wrap-
See Vol 3 

Tubing, Tantalum-See Vol 3 

Typewriters, Input-Output (All 
Types)-See Vol 1 

. \ 
Ultrasonic Bonding Machines. 

-See Machines, Ultrasonic 
Bonding-Vol 1 

Ultrasonic Cleaners-See 
Cleaners, Ultrasonic-Vol 1 

Ultrasonic Equip.-See 
Amplifiers; Analyzers; 
Controls, Indicators; Soldering 
Equip., etc.-Vol 1 

Ultrasonic Guns-See Vol 1 

Ultraviolet Inspection 
Lighting-Also See 
Microscopes, Ultraviolet­
See Vol 1 

Ultraviolet 
Spectrophotometers-See 
Spectrophotometers-Vol1 

Underwater Communication, 
Detection, NaVigation, etc. 
Equipment-See Vol 1 

Urea Formaldehyde-See 
Plastic Raw Materials-Vol 3 

Tubing, TFE-Also See Tubing, Vacuum Equip., Deposition-
Spaghetti-See Vol 3 See Depositiion Equip., 

Tubing, Titanium-See Vol 3 

Tubing, Tungsten""'-See Vol 3 

Tubing, Varnished Cambric 
Insulation-Also See Tubing, 
Spaghettl-See Vol 3 

Tubing, Waveguide 
Engelhard Minerals & Chem., Murray 

Hili, N.J. 
Uniform Tubes, Collegeville, Pa. 
Waveline, Inc., W. Caldwell,N.J. p 1567 
Airtec, Inc., Roselle, N.J. 
Aluminum Co. America, Pittsburgh, Pa. 
American Radar Camps., Inc., Denville, 

N.J. 
Anaconda American Brass Co .. 

Waterb\lry, Conn. 
Chase Metal Service Div., Cleveland, Ohio 
Co·Operative Inds., Inc .• Chester, N.J. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 

Vacuum-Vol 1 

Vacuum Fluorescent Readout 
Tubes-See Tubes, Readout 

Vacuum Indicators-See 
Indicators, Vacuum-Vol 1 

Vacuum Parts"Handling Tools 
-See Tools, Parts-Handling, 
Vacuum Operated-Vol 3 

Vacuum-Tube Voltmeters­
See Meters, Vacuum-Tube 
Volt-Vol 1 

Valves, Cryogenlc-See Vol 1 

Valves, Epitaxial Reactor­
See Vol 1 

Valves, Nonmetallic­
See Vol 3 

For addresses see YELLOW SECTION . eem/1971 (Vol. 2) 
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Valves, Servo 
Automation Dev., Culver Clly, Cal. 

Adel Div" Burbank, Calif. 
Bendix, Utica, N.Y. 
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Consolidated Controls Corp., EI Segundo, 
Calif. 

Glar-Ban Corp., Buffalo, N.Y. 
Hartman Sys. Div. A·T·O, Inc., Huntington 

Sta., N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
LTV Electrosystems, Dallas, Tex. 
Moog, Inc., East Aurora, N.Y. 
O'Brien, O. G., Inc., Framingham, Mass. 
Sanders Assocs., Inc., Manchester, N.H. 
Servotronics, Inc., Buffalo, N.Y.' 
Standard· Thomson Corp., Waltham, Mass. 

Valves, Solenoid 
Adel Div., Burbank, Calif. 
Aeronautical Div, Bryan, Ohio 
Atkomatic Valve Co., Indianapolis, Ind. 
Automatic Switch Co., Florham Park, N.J. 
Bendix, Utica, N.Y. 
Circle Seal Corp., Anaheim, Cal. 
Consolidated Controls Corp., EI Segundo, 

Calif. 
Dynamic Controls Corp., S. Windsor, 

Conn. 
Edwards High Vacuum, Grand Island, N.Y. 
Fluorocarbon Co., Anaheim, Cal. 
Fox Valve Oev. Co., Inc., Hanover, N.J. 
Foxboro Co., Foxboro, Mass. 
Hartman Sys. Div. A-T-O, Inc., Huntington 

Sta., N.Y. 
Honeywell, Apparatus Controls, Mpls., 

Minn. 
Honeywell, Residential Div., Mpls., Minn. 
Hydro·Aire Oiv., Burbank, Calif. 
IMC Magnetics Corp., Tempe, Ariz. 
Johnson Corp., Three Rivers, Mich. 
Koontz·Wagner Elec., South Bend, Ind. 
Laketown Mfg. Corp., Waconia, Minn. 
Magnetec Corp., Van Nuys, Calif. 

. Marotta Sci. Controls, Inc., Boonton, N.J. 
Scanivalve, Inc., San Diego, Calif. 
Skinner Elec.· Valve Div., New Britain, 

Conn. 
Square 0 Co., Park Ridge, III. 
Taylor Instr. Process Control Div., 

Rochester, N.Y .. 
Taylor-Winfield Corp., Warren, Ohio 
U.O.P. Instrs. Div., Greenwich, Conn. 
Vactronic Lab. Equip., Inc., E. Northport, 

N.Y. 
Valear Engrg. Corp., Kenilworth, N.J. 
Veeco Instrs., Inc., Plainview, N.Y. 
Weston Hydraulics, Div.; Van Nuys, Calif. 
Wright Comps., Inc., Clifton Springs, N.Y. 

Valves, Vacuum-See Vol 1 

Vapor Cooling Systems, 
Vacuum Tube 

Astro Dynamics, Inc., Burlington, Mass. 
Eimac, San Carlos, Calif. 
Torr Labs., Los Angeles, Cal. 
Varian Assoes., Palo Alto, Cal. 

Vapor Degreasers-See 
Machines, Vapor-Degreasing 
-Vol 1 

Varactors-See Diodes, 
Varactor 

Varistors-See Resistors, 
Voltage Sensitive-Vol 3 

Varnish-See Insulating 
Compounds, Varnish-Vol 3 

Vehicle Guidance Systems 
(Industrial)-~ee Machine~, 
Material Handling (Electronic 
Control)-Vol 1 

Verification Systems, Tape­
See Vol 1 

VHF Equipment-See 
Generators; Receivers; etc.­
Vol 1 

Vibration Analyzers-See 
Analyzers, Vibration-Vol 1 

.eem/1971 (Vol. 2) 

Vibration Measurement 
Instruments-See Meters, 
Vibration-Vol 1 

Vibration Mounts-See 
Mounts, Shock & Vibration­
Vol 3 

Vibration Test Systems-Also 
See Services, 
Environmental Test-
See Vol 1 

Vibrating CapaCitors 
Slevens-Arnold, Inc., so. Boston, Mass. 

, p 2007 
TeHnstr. Elctrns. Corp., Carlstadt, N.J. 

Vibrators (Frequency 
Converting) 

ATR Elctrns., Inc., St. Paul, Minn. p 652 
Oak Mfg., Crystal Lake, III. 
Channel Inds., Santa Barbara, Cal. 
Cleveland Vibrator Co., Cleveland, Ohio 
Cornell·Dubilier Elctrns., Newark, N.J. 
Mallory TimerS, Indpls., Ind. 
Terado .Corp., SI. Paul, Minn. 
Vokar Prods., Inc., Ann Arbor, Mich. 

Video Analyzers-See 
Analyzers, Video-Vol 1 

Vidicon Tubes-See Tubes, 
TV Camera Pickup 

Viewing Hoods, Cathode Ray 
Tube-See Vol 3 

Vinyl Compounds-See Plastic 
Raw Materials-Vol 3 

Viscosity Indicators-See 
Indicators, Viscosity 

Visual Control Boards, Charts 
& Graphs-See Boards, 
Graphic,Visual Control-Vol 1 

VLF Equipment-See 
Receivers; Transmitters; etc. 
-Vol 1 

Voltage Comparators-See 
Comparators, Voltage-Vol 1 

Voltage Regulators-See 
Regulators & Stabilizers, 
Voltage-Vol 1 

Voltage Source-See Vol 1 

Voltmeters-See Meters, Volt 
-Vol 1 

Wafer Fabrication, 
Semiconductor.:.-See 
Semiconductor Wafer 
Fabrication 

Washers-See FastenerS-­
Vol 3 

Water Coils, Tube Cooling 
Lapp Insulator Div., Interpace .Corp., 

LeRoy, N.Y. 
Sentry Equip. Corp., Oconomowoc, Wisc. 
Wakefield Engrg., Inc., Wakefield, Mass. 

Wave Soldering Equipment-
See Soldering Equip, Printed 
Circuit-Vol 3 

Waveform Analyzers-See 
Analyzers, Waveform-Vol 1 

Waveguide-Coax Adapters 
Arra Inc., Bayshore, N.Y. 
Bendix, Franklin, Ind. 
E & M Labs., Westlake Village, Cal •. 
Hewlett-Packard, Palo Alto, Cal. 
R L C Elctrns., Inc., Mt Kisco, N.Y •. 
Waveline, Inc., W. Caldwell, N.J. 
Ainslie Corp .. , S. Braintree, Mass. 
Aiream, Inc., Union; N.H. 
Airtec, Inc., Roselle, N.J. 
Americon Corp., Waltham, Mass. 
Andrew Corp., Orland Pk., III. 
Astrolab Inc., Unden, N J 
Cardwell Condenser, Lindenhurst, /'I.Y. 

CES Elctrns., Brooklyn, N.Y. 
Oittmore·Freimuth Corp., Milwaukee, Wisc. 
Elctrn. SpeCialty, Thomaston, Conn. 
General Microwave Corp., Farmingdale, 

N.Y. 
Guide Inds., Inc., Sun Valley; Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Kevlin Mfg. Co., Woburn, Mass. 
Kings Elctrns., Tuckahoe, N.Y. 
Lieco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Meca Elctrns., Inc., Denville, N:J. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Microwave Filter Co., Inc., East Syracuse, 

N.Y. 
Microwave Labs. America, Brooklyn, N.Y. 
N·H Microwave, Inc., Red Bank, N.J. 
Narda Microwave Corp., Plainview, N.Y. 
Nurad, Inc., Baltimore, Md. 
Omega Labs., Inc., Rowley; Mass. 
OMNI Spectra, Farmington, Mich. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J~ 
Pam Mach. Tool Co., Inc., Cranford, N.J. 
Phelps Dodge Comm., North Haven, 

Conn. 
PRO Elctrns., Inc., Westbury, N.Y. 
Premier Microwave, Port Chester, N.Y. 
Prodelin, Inc., Hightstown, N.J. 
Reeve Elctrns., Inc., Chicago, III. 
RF Systems, Inc., Cohasset, Mass. 
Sage Labs. Inc., Natick, Mass. 
Schutter Microwave, Lindenhurst, N.Y. 
Scientific-Atlanta, Inc., Atlanta, Ga. 
Struthers Elctrns. Corp., Mamaroneck, 

N.Y. 
Systron-Donner Microwave Div., Van 

Nuys, Cal.' 
Tru·Connector Corp., Peabody, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 

Waveguides, Circular 
Ainslie Corp., S. Braintree, Mass. 
Aiream, Inc., Union, N.H. 
Andrew Corp., Orland Pk., III. 
Co-Operative Inds., Inc., Chester, N.J. 
Connolly & Co., Inc., MI. .view, Calif. 
Dittmore·Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 
Gabriel Elctrns. Corp., Saco, Me. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Lieea, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microwave Assocs., Inc., Burlington, Mass. 
Schutter Microwave, Lindenhurst, N.Y .. 
Servometer Corp., Clifton, N.J. 
Systron-Donner Microwave Oiv., Van 

Nuys, Cal. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 

Waveguides, Flexible 
Wavellne, Inc., W. Caldwell, N.J. p 1567 
Ainslie Corp., S. Braintree, Mass. 
Airtec, Inc., Roselle, N.J. 
Andrew Corp., Orland Pk., III. 
Cardwell Condenser, Undenhurst, N.Y. 
Co-Operative Inds., hic., Chester, N.J. 
Elctrn. SpeCialty, Thomaston, Conn. 
Gabriel Elctrns. Corp., Saea, Me. 
Guide Inds., Inc., Sun Valley, Calif. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes Aircraft Co, Fullerton, Cal. 
Ueco, Inc., Undenhurst, NY. 
Pem Mach. Tool Co., Inc., Cranford, N.J. 
Premier Microwave, Port Chester, N.Y. 
Prodelin, Inc., Hightstown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Schutter Microwave, Lindenhurst, N.Y. 
Servometer Corp., Clifton, N.J. 
Surface Conduction, Inc., New York, N.Y. 

Waveguides, Rectangular 
Ainslie Corp.; S. Braintree, Mass. 
Aiream, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 

For addresses oSee YELLOW SECTION 

Waveguides, Rigid 
Andrew Corp., Orland Pk., III. 
Connolly & Co., Inc., MI. View, Calif. 
Oittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. 
Ferranti Ltd., Hollinwood, Lanes., England 
Gabriel Elctrns. Corp., Saco, Me. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Industrial Microwave, Scotch Plains, N.J. 
Ueco, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microwave Assocs., Inc.,"Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Schutter Microwave, Lindenhurst, N.Y. 
Servometer Corp., Clifton, N.J. 
Systron-Donner Microwave Oiv., Van 

Nuys, Cal. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
Varian Assoc., Beverly, Mass 

Waveguides, Rigid 
Amphenol RF Div., Danburry, Conn. 
Arra Inc., Bayshore, N.Y. 
Uniform Tubes, Collegeville, Pa. 
Waveline, Inc., W. Caldwell, N.J. p 1567 
Aircom, Inc., Union, N.H. 
Airtec, Inc., Roselle, N.J. 
Andrew Corp., Orland Pk., III. 
Astrolab Inc., Linden, N J 
Cardwell Condenser, Lindenhurst, N.Y. 
Chemalloy Elctrns., Santee, Cal. 
Connolly & Co., Inc., MI. View, Calif. 
Dittmore-Freimuth Corp., Milwaukee, Wisc. 
Elctrn. Specialty, Thomaston, Conn. . 
Ferranti Ltd., Hollinwood, Lancs., England 
Gabriel Elctrns. Corp., SacC, Me. . 
GAF Corp., New York, N.Y. 
Granite State Machine Co., Inc., 

Manchester, N.H . 
GTE Lenkurt Inc., San Carlos, Calif. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Hughes-Treitler Mfg. Corp., Garden City, 

N.Y. 
Industrial Microwave, Scotch Plains, N.J. 
Laminair, Inc., Los Angeles, Calif. 
Lieea, Inc., Lindenhurst, N.Y. 
Maury Microwave Corp., Cucamonga, 

Calif. 
MCS Corp., Monrovia, Calif. 
Microlab/FXR, Livingston, N.J. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development Labs., Inc., 

Needham Hgts., Mass. 
Narda Microwave Corp., Plainview, N.Y. 
Omega Labs., Inc., Rowley, Mass. 
Pabst Engineering Equipment Co., Inc., 

Elizabeth, N.J. 
Pem Mach. Tool Co., Inc., Cranford, N.J. 
Premier Microwave, Port Chester, N.Y. 
Prodelin, Inc., Hightstown, N.J. 
RF Systems, Inc., Cohasset, Mass. 
Schutter Microwave, Lindenhurst, N.Y. 
Servometer Corp., Clifton, N.J. 
Struthers Elctrns. Corp., Mamaroneck; 

N.Y. 
Surface Conduction, Inc., New York, N.Y. 
Systron-Oonner Microwave Oiv., Van 

Nuys, Cal. 
TACO Div., Sherbume, N.Y. 
Thomson-CSF Electron Tubes, N.Y., N.Y. 
TRG Prods., E. Boston, Mass. 
Victor Microwave, Inc., Wakefield, Mass. 

Wave Traps-See Filters, 
Antenna; Filters, Microwave; 
etc. 

Wax-See Insulating 
Compounds, Wax-Vol 3 

Weatherstrip, Electronic-. 
See Vol 3 

Welding Equip. & 
. Access.-Also See Controls, 

Welding; Timers,Welding­
See Vol 1 
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Windows, Waveguide 
Welding Equip., 

Semiconductor Devices­
See Vol 1 

Welding & Refining Equip., 
Electron Beam-See Vol 1 

Whip Antennas-See 
Antennas, Mobile-:-Vol 1 

Whiteprint Machines-
See Vol 3 ' 

Wind Direction Indicators­
See Indicators, Wind 
Direction-Vol 1 

Wind Speed Indicators-See 
Indicators,· Wind Speedo:­
Vol 1 

Windings, Transformer­
See Vol 3 

Windows, Infrared-See Vol 1 

Windows, Pressure Type-
See Vol 1 

Windows, Shieled-:-See Vol 3 

Windows, Waveguide 
American Elctm. Labs., Inc., Lansdale, 

Pa. 

Wire, Bare, .Nlckel-Chrome­
See Vol 3 

Wire, Bare, Nickel-Clad 
Copper-:-See Vol 3 

Wire, Bare, Phosphor Bronze 
-See Vol 3 . 

Wire, Bare, Platinum­
See Vol 3 

Wire, Bare, Silver-Plated­
See Vol 3 

Wire, Bare, Stalnless-Steel­
See Vol 3 

Wir~, .Bare, Steel {Excluding 
Guy Wire)-See Vol 3 ' 

Wire, Bare, Tantaluin_ 
See Vol 3 

Wire, Bare, Titanium-
See Vol 3 . 

Wire, Bare, Tungsten­
See Vol 3 

Wire, Bare, Zirconlum- . 
See Vol 3 

Wire, Braid {Excluding 
Shlelding)-See Vol 3 

PRODUCT INDEX & DIRECTORY (Vol. 2) 

Wire, Potentiometer Winding 
-:-See Vol 3 . 

Wire, Radiation-Resistant­
See Vol 3 

Wire, Recording-See Vol 3 

Wire, Refractory Metal­
See Vol 3 

Wire, Resistance & Filament 
-:-See Vol 3 

Wire, Resistance 
Thermometer-'-See Vol 3 

Wire, Resistor Winding­
See Vol 3 

Wire, Ribbon-See Vol 3 

Wire, Semiconductor Lead-
See Vol 3 

Wire, Shielded-See Vol 3 

Wire, Strain Gauge-See Vol 3 

Wire, TFE Insulated-
See Vol 3 

Wire,' Test Lead'-See Vol 3 

Wire, Thermocouple-
See Vol 3 

Wire. Wrapping Tools & 
Accessories-Also See 
Machines, Wire Wrapping­
See Vol 3 

Wiring Panels & Boards, 
Computer-See Boards, 
Programming-Vol 1 

Work Positioners, Circuit 
Board & Chassis-:-See 
Holders & Jigs-Vol 3 

Work Stations, Clean, Dust 
Free-See Vol 1 

Wrenches-:-See Vol 3 

X-Ray Inspection Equipment 
-:-See Vol 1 

X-Ray Intensity Meters-See 
Meters, X-Ray Intensity­
Vol 1 

X-Y Axis Tables-See 
Simulators, Motion-Vol 1 

Xenon Lamp Power Supplies 
-See Power Supplies, ARC 
Lamp-Vol 1 

YIG Crystals-See Crystals, 
YIG-Vol ~ 

Severna Operation, East Orange, N.J. 
Ainslie Corp.: S. Braintree, Mass. 
Aircom, Inc., Union, N.H. 

Wire, Braid {Shieldlng)-See Wire, Tinsel-See Vol 3 
Br~~i 3cable & Wire Shielding Wire, Transmission-See 

Yokes, Deflection, 
Oscilloscope-See Vol 3 

Airtec, Inc., Roselle, N.J. 
Alberox Corp., New Bedford, Mass. 
Ceramaseal, Inc., New Lebanon Center, 
·N.Y. . 

Dell Optics Co., Inc., N. Bergen, N.J. 
Filmohm Div., Long Island City, N.Y. 
Guide Inds., Inc., Sun Valley, Calif. 
Herley Inds., Inc., Syosset, N.Y. 
Hughes Aircraft Co, Culver City, Cal. 
Jones, A.D. Optical Works, Burlington, 

Mass. 
Latronics Corp., Latrobe; Pa. 
Microwave Assocs., Inc., Burlington, Mass. 
Microwave Development. Labs., Inc., 

Needham Hgts., Mass. 
o &. S Research, Inc., Riverton, N.J. 
Pacific Universal Prods. Corp., Pasadena, 

Calif. 
Premier Microwave, Port Chester, N.Y. 
RF Systems, Inc., Cohasset, Mass. 
Richland Glass Co., Inc., Richland, N.J. 
Rogers Corp., Rogers, Conn. 
Systrpn-Donner Microwave Div., Van 

Nuys, Cal. 
3M Co., St. Paul, Minn. 
Varian Assocs., Palo Alto, Cal. 

Wire, Antenna {All Types}­
See Vol 3 

Wire, Asbestos Insulated­
See Vol 3 

Wire, Bare, Aluminum­
See Vol 3 

Wire, Bare, Beryllium Copper 
.-SeeVoI3 

Wire, Bare, Brass-See Vol 3 

Wire, Bare, Columbium­
See Vol 3 

Wire, Bare, Composite Metals 
-See Vol 3 

Wire, Bridge-:-See Vol 3 
Wire, Ceramic Insulated­

See Vol 3 

Wire, Enamel Insulated-See 
Wire, Hookup, Pushback (All 
Types)-Vol 3 

Wire, Fiberglass Insulated­
See Wire, Glass Insulated-
Vol 3 . 

Wire, Fine, Bare Or Insulated 
-See Wire,' Bare, Fine, 
Specialties-Vol 3 

Wire; FlalStrip-:-See Cable, 
Flat-Vol 3 

Wire, Floor, Insulated­
See Vol 3 

Wire, Fuse-See Vol 3 

Wire, Gear Measuring~See 
Gear Measuring Wire-Vol 3 

Wire,Glass Insulated-
See Vol 3 

Wire, Guy-See Vol 3 

Wire, Heater-See Cable, 
Heater-Vol 3 

Wire, High Temperature­
See Vol 3 

Wire, High Voltage-Se~ Vol 3 

Wire, Hookup-Pushback {All 
Types)-:-See Vol 3 

Wire, Irradiated-:-See Vol 3 
Wire, Bare, Copper...,...See Vol 3 Wire, Lead-In & Ground­

Wire, Bare, Copper-Clad- See Vol 3 

See Vol 3 Wire, Litz-See Vol 3 

Wire,. Bare, Fine, Specialties- Wire, Magnet-See Vol 3 
See Vol 3 

Wire, Bare, Gold & 
Gold-Plated-See Vol 3 

Wire, Bare, Molybdenum­
See Vol 3 

Wire, Mesh-:-See Vol 3 

Wire, Multiconductor-See 
Cable, Muiticonductor-'-Vol 3 

'1 Wire, Plastic I"ululated-See 
Wire, Hookup-Pushback-

'Wire,' Bare, Nickel-See Vol 3 Vol 3 

Cable, Transmission Line­
Vol 3 

Wire, Tungsten-See VOl 3 

Wire & Cable Ties-See Vol 3 

Wire Cutters, Automatic-
See Vol 1 

Wire Cutters, Hand Operated 
-:-See Vol 3 

Wire Cutting & Stripping 
Services-See Services, 
Wire Cutting & Stripping­
Vol 3 . 

Yokes, Deflection, Radar PPI 
-5eeVol3 

Yokes, Deflection, 
Cathode-Ray Tube- . 
See Vol 3 

Yokes, Deflection, TV Camera 
-See Vol 3 

Yokes, Rotating Coil­
See Vol 3 

Zener Diodes-5ee Diodes, 
Zener 

Zipper Tubing-See Tubing, 
Zipper-Vol 3 

Wire Forms-5ee Forms, Wire Zone Boxes, Thermocouple-
-Vol 3 See. Thermocouples, 

Wire Markers {All Types)-Also 
See Strips, Marker & 
Fanning-See Vol 3 

Wire-Marking Machines, 
Automatic-5ee Vol' 

Wire-Marking Machines, Hand 
Operated-See Vol 1 

Wire Measuring' & Cutting 
Machines-See Vol 1 

Wire-Measuring Gauges-
See Vol 3 

Wire Shielding-See Vol 3 

Wire Strippers, Automatic-
. See Vol 1 . 

Wire Strippers, Hand 
Operated-5ee Vol 3 

Wire Strippers, Thermal­
See Vol 3 

Wire Stripping Chemicals­
See Chemicals, Wire 
Stripping-Vol 3 

Wire Twisters, AlJtomatic­
See Vol 1 

Wire Twisters, Hand 
Operated-See Vol 3 

1 

Wire Wrapping. Services-See 
Services, Wire Wrapping-
Vol 3 . 

Elements & Acessories 

This is the Last Page of the 
Product Index/Directory­
Volume 2. 

Next page .is 301 

1098 For addresses .see YELLOW SECTION eem/1971 (Vol. 2) 



55' 
PRODUCT SECTIONS 

IN3 
VOLUMES 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS I CIRCUIT 
ASSEMBLIES I CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS I HARDWARE 

Vol. 1 

Vol. 2 

Vol. 3 

eem - Electronic Engineers Master saves 
you engineering, specifying and purchasing 
time. Manufacturers' catalogs are grouped 
under easy-to-remember headings. 

The 55 Product Sections categorize related 
electronics components, equipment, mater­
ials, instruments and systems, and fabri­
cation services, enabling you to quickly 
compare, and evaluate similar items. 

To find a specific manufacturer's catalog 
pages refer to the Index of Manufactur­
ers which precedes each Catalog Section 
(white pages). 

These are the 
55 eem Product Sections 
grouped in 3 volumes 
Volume Product Page 
Number Section Number Products 
,-" 1 'f"~' ..... ·'1 rY~ y W' 

2 110D 1 t278' Amplifiers, Audio, Operational, etc. 
1 )1200: i 301 Antennas & Accessories 
1; ; 1388, 308: Audio Equipment & Accessories 

tl t~::l t::: ~::~~~:~~sc~~si;~;~ntainers, Racks, Boxes, etc. 

l; ~;/1 :J~O·1 ;.~78;: Chemicals (Acids, Adhesives, Coatings, Lubricants, etc.) 
2:;; kl100j ,J~.i Circuit Assemblies, Circuit Boards & Breadboarding Kits 
11 ;18001 \ 248t: Coils (Inductors, Chokes), Assemblies, Forms 

, '. ,11;."0'; ~;»2'l Communications Equipment (Facsimile, Telephone, Television) 
1:·1 ·.1 ~;2000i ".328'1 Computing, Data Handling Equipment & Accessories 
,3 1 \;~tnOi;251( Connectors, Electrical (Receptacles, Sockets, Terminal Boards) 
; >2 . i )·2200, : 1304: Controls, Control Components & Systems 

2 ; ;2300 ; ,13531 Crystals & Mechanical Tuning Devices; Oscillators 
. 3 i' ; . '; Delay Lines (All Types) 
'2 .) Panel Components (including Lighting & Readouts) 

3 Fabricated Mechanical Parts (Bearings, Cores, Magnets, etc.) , 
Environmental Test Equipment 
Fans, Blowers & Cooling Equipment 
Filters 
Hardware, Non-Current Carrying (Fasteners, Washers, etc.) 
Instruments, Measuring & Test 
Instruments, Graphic Recording 
Insulators, Insulating Materials & Parts 
Integrated Circuits & Hybrid Microcircuits 
Manufacturing, Subcontracting, Custom Fabrication 
Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc.) 
Medical Electronic Equipment 
Microwave, Laser & Radar (Systems & Subsystems) 
Microwave, Laser & Radar (Components/ Accessories) 
Motors, Rotating Components & Accessories 
Nuclear & Radiation Equipment 
Photoelectric Equipment & Components 
Optical Equipment & Accessories 
Power Supplies, Converters, Inverters, Batteries, etc. 
Production Machinery & Automation Equipment 
Engineering Aids (Books, Drafting Equipment, Whiteprinters) 
Recording Equipment (Non-Audio Types) 
Relays 
Research, Development, Engineering Services 
Resistors, Fixed 
Resistors, Variable (Potentiometers & Rheostats) 
Semiconductors & Devices, Rectifiers (Non-Tube Types) 
Servomechanisms & Components 
Studio Equipment 
Switches, Circui~ Breakers, Fuses, Protective Devices 
Telemetering Equipment 
Thermal Devices, Thermistors, Thermocouples, Thermostats, etc. 
Tools (Hand & Power); Soldering Supplies 
Transducers & Associated Equipment 
Transformers 
Tubes, Tube Parts, Shields, Inserts, etc. 
Ultrasonic, Sonic, Subsonic Equipment 
Vacuum Equipment & Accessories 
Vibrators, Choppers, etc •.. 
Wire, Cable. Harnesses & Accessories 



How'to,use 

Ip lind lTIanulaclurers 01 a specilic producl 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products, If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of ,meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

10 lind lTIanulaclurers' calalog In'orlTlalion 
WHITE SECTIQN Catalog pages in eem are ,divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumesare further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, , 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

10,IInd lTIanu'aclurers' addresses, phones and sales 011 Ices 
YELLOW SECTION, 

· . .c·:::.~.i:t\~:"~tt~~~ 
~~A~~eoW:=s;·ii31~V;;;~,~t=' ... 

Calif .. 92611.·:Tet: 114.e46·7165;·SI$. MQr)' RL,. 

ADV="; MEMORV'" $Y~TaJ.S,·;"~ .. . :~m 
~:,::a~~~. :94086. Tel.: 

AlRSORN.IHc.. 2618'M~A1IhI Dr .. tJtdIacI. Tn.; 7Bi20. 
T4II:.2t~-GP4;·SIt. Mtr. W.A. C\Uk .": ... __ Pg. 2060" 

, CSI. MIllbrae. Melvin $Is., H3'CattlifIO R&al" ~7-e922 

. ::S$==,:~: :~~~~~~: ~;::.~~~~:" 
··.·:A~~~~':~/~,~;:~i~~~~~· : 
'AiRtili==:oo~~:~It'¥9f ~.=-. 

CEPT" Ttler'e' 

10 lind Irade nalTle sources 
VOLUME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems ancf key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
'numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. ' 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be i,dentified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Te'chnical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



CATALOG 
SECTION 

IIID 
consists of 
3 volumes. 

The contents of 
Volumes 1 and 3 

are shown at right. 

eem/1971 

Dume 
active components 
circuit assemblies 
controls and drives 
This volume contains: 
Section 
1100 
1700 
2200 
2300 
2400 
2700 
3130 
3450 
3500 
3700 
3800 
4500 
4800 
4900 
5100 
5300 

·5500 
5700 
5900 

Product 

Amplifiers (Audio, Operational, etc.) ..................................... . 
Circuit Assemblies, Circuit Boards & Breadboarding Kits .. .. 
Controls, Control Components & Systems ............................ .. 
Crystals & Mechanical Tuning Devices; Oscillators ............ .. 
Panel Components (Including Lighting & Readouts) .......... .. 
Filters ................................................................................... . 
Integrated Circuits & Hybrid Microcircuits .......................... .. 
Microwave, Laser & Radar (Components/ Accessories) ........ .. 
Motors, Rotating Components & Accessories ...................... .. 
Photoelectric Equipment & Components .............................. .. 
Optical Equipment & Accessories ........................................ .. 
Relays .................................................................................. .. 
Semiconductors & Devices; Rectifiers (Non-Tube Types) ...... .. 
Servomechanisms & Components ........................................ .. 
Switches, Circuit Breakers, Fuses, Protective Devices ........ .. 
Thermal Devices, Thermistors, Thermocouples, 
Thermostats, etc. . ................................................................... . 
Transducers & Associated Equipment .................................. .. 
Tubes, Tube Parts, Shields, Inserts, etc ............................... .. 
Vibrators, Choppers, etc. .. .................................................... .. 

10lule1 10lule3 
test instruments 
equipment and systems 

Pages 1-988 
Power Supplies 

Communications 

Microwave Systems 

Telemetering 

Audio 

Test, Measuring and Recording 

EnVironmental Test 

passive components 
materials I hardware 

Pages 2009-3072 
Capacitors 
Delay Lines 
Connectors 
Transformers 
Coils 
Insulators 
Hand Tools 
Resistors, Fixed and Variable 
Fans and Blowers 
Materials and Chemicals 
Wire, Cable and Accessories 

Starting 
Page 
1278 
1296 
1304 
1353 
1435 
1506 
1535 
1552 
1572 
1636 
1641 
1645 
1794 
1865 
1877 

1963 
1985 
1995 
2006 

Production Machinery 

Computing, Data Handling and Accessories 
Cabinets, Fabricated Parts and Hardware 
Manufacturing Services 

1273 



INDEX OF MANUFACTURERS' 
CATALOG PAGES 

note: This same index appears in all three volumes of eem electronic engineers master 

1971-72 
Mfr. Page Mfr. Page Mfr. Page Mfr. Pall 

A 
Aaron·Davls ...................................... 616 
Abbott Transistor 

Labs .................. 618·632. 2948. 2949 
Accutronics Inc ..................... 1353·1360 
ACDC Electronics Inc ......... ; ..... 634·639 
Acopian Corp ........................... 640. 641 
AD Data Systems .............................. 328 
ADC Products ........................ 2510·2515 
Advanced High Voltage Co ............... 617 
Aero Devices .................................. 2994 
Aerovox Corp. . ............................... 2330 
AirBorn. Inc ................................... 2517 
Alrflyte Electronics Co •••••••...•••••.. 1580 
Airpax Electronics ................ 1308. 1877 
A.L.A. Industries Inc •••....•••••••••...•. 1645 
Alco Electronic Products. Inc. 

Knobs ............................. -••... ; •.••.•• 1440 
Lamps .......................................... 1439 
Readouts .................................... 1438 
Re lays ••.••••.•.••.•.•••.••••••••••.•.•••••.•• 1646 
Switches •••.•••..••••..•••••.•.••.•. 1878·1880 
Terminal Strips .......................... 1646 

Alford Manufacturing Co ••••••.••••.••••• 598 
AII·Tronics. Inc ..................... 1506·1508 
Allard Instrument Corp ••••••...••••••.• 1435 
Allen Avionics. Inc ••... 1510. 2729·2731 
Allen·Bradley .••.••..•.•. 1511. 1535. 2331. 

2822. 2823. 2908. 2909 
Allen Electronics ...••••••...•.••..•..••.•.•. 2481 
Almond Instruments Co ................... 329 
Alpha. Div. of loral Corp ............... 2995 
American Aerospace 

Controls ............................ 1304·1307 
American Astrionics. Inc ................. 335 
American Electronic labs •••....••.••.. 1552 
American Lava Corp •• Sub. of 3M .. 2810 
American Nucleonics Corp •..•.•..••.•• 307 
American Precision Industries. 

Delevan Div ..................... 1585.2490 
American Technical 

Ceramics ••.•••••••.••.••....•..... 2332. 2333 
American Zettler. 

Inc. : ...•• 1309. 1647·1653. 1882. 1883 
Amersil Inc •••••••.•••••.•..•••••••.•.•..•••••.. 2816 
Amete k/Lamb 

Electric ••....•• 1572. 1573. 2776. 2777 
Amglo Industries. Inc ................... 1641 
AMP Inc •• Capltron 

Div ••••••..• 642. 643. 2338. 2518. 2519 
Syscom Dlv ••..•••..•••...•• 330.331. 1881 

Amperex Electronic Corp. 
Audio Equipment & Accessories •• 308 
Capacitors .......................... 2334-2337 
Resistors ...•••.•..••••..•••••.• : •• 2818. 2819 
Tubes .......................................... 1995 
Yokes .......................................... 2482 

Amphenol Corp. 
Bunker·Ramo •••..••• Back Cov~r. Vol. 3 
Cadre Div ..... .-............................. 2814 
Connector Dlv ................... 2560·2590 
Controls Dlv ... 1436. 1437. 2902·2907' 
Industrial Div ................... 2538·2557 
R.F. Div ......... 1884·1887. 2520·2537 
Sams Div ........................... 2558.2559 
Switch Div ................................... 1888 

Anadex Instruments. Inc ......... 391-400 
Ana log Digital Data Systems .......... 328 
Andersen Labs •• Inc ....................... 2728 
A.P. Circuit Corp ........................... 1.509 
.API Instruments. 

Sub. of lFE Corp ................. 402. 403 
Applied Microwave Lab. Inc ........... 599 
Applied Research Inc ..................... 1554 
Arco Electronics. Inc •• 

PFC Mfg. Dlv. .. .................. 2339·2345 
Arnold Engineering Co ......... 2754. 2755 
Arnold Magnetics Corp ............. 644·651 
ARRA Inc. (Antenna & Radome 

Research Assocs.) ...................... 1553 
Art Wire & Stamping Co ............... 2815 
Artronic Instrument Co ................. 2732 
Arvee Engineering Co ................... 12)8 
Arvin Frequency Devices .............. 1361 
Arvin Magnetics .............................. 309 
Ashland Electric 

Products ........ 1574·1579. 2778·2781 
Associated Research. Inc ....... 404.405 
Associated Testing Labs .................. 388 
Astro·Space Laboratories. Inc ......... 633 
Astrodyne. Inc ............................... 1794 
Astrosystems Inc ....... 332·334. 406·409 
Atec. Inc ................................... 410. 411 
Atomichron. Inc .............................. .469 
ATR Electronics. Inc ....................... 652 
Augat Inc ....................................... 1536 
Austron Inc. .. .................................. 653 
Automatic Coil ................................ 2483 
Automatic Controls 

(see Cook Electric) 
Automation Development Co ......... 1310 
Autronics Corp ............................... 1311 
Avtel Corp ................................. 654·659 
AVX Aerovox .................................. 2330 

B 
Babcock Electronics Corp ..... 1654·1659 
BAFCO. Inc ....................................... 412 
Balco Electronics. Inc. 

Balco/Marstan ...... 1296. 2346. 2347i 2820.282 
Barnes Corp ................................... 2591 
Beau Products ...................... 2720. 2721 
Beckman Instruments Inc. 

Cedar Grove Operations ...... 414. 415 
Electronic Instruments DiY ......... 413 

Beede Electrical Instr. Co ..... 416.417 
Behlman Diy. 

(see California Instruments) 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

A.~VlElE AMPLIFIERS for dependable service 
Wide band and Video Amplifiers use type BNC con­
nectors others on request. 

Additional RFI shielding available for critical envi­
ronments. 

Response flatness typically ±.5 DB. Output capability refers to 1 DB compression of gain. 
Supply voltage usually single ended plus 15 volts. 

FIGURE 1 FIGURE 2 FIGURE 3 FIGURE 4 

Laboratory instrument case with Machined aluminum case for Rugged drawn aluminum case for 
economical commercial use. 

Miniature machined aluminum 
internal battery and shield. maximum strength and RFI pro-

3% x 6% x 2 tection. 3% x 2 x 1 4 x 2% X lK6 
case. 

1.75 x 1.0 x .6 

WIDE8AND AMPLIFIERS 
Model Frequency _. Input -- --- .. ~ Output Equivalent Input 

Number Response Gain Impedance . Impedance Capability NOIse (microvolts) Case Style Price 

610 1 MHz -100MHz 20 DB±.5 50 50 1 Vp-p 15 Fig. 4 $150 
-521--- f-----. 20 DB Fig. 2 

--
$250 

--
20 Hz - 200 MHz 50 50 1 Vp-p 40 

520 20 Hz -120 MHz 20 DB 50 50 1 Vp-p 35 Fig. 2 200 
508 .2 MHz - 200 MHz 20 DB 50 50 1 Vp-p 30 Fig. 2 190 
507 .2 MHz - 150 MHz 20 DB 50 50 1 Vp-p 25 Fig. 2 175 
506 .1 MHz - 100 MHz 20 DB 50 50 1.2 Vp-p 20 Fig. 2 170 
505 .1 MHz- 50 MHz 20 DB 50 50 1.5 Vp-p 18 Fig. 2 150 
504 1 MHz - ~5 MHz 20 DB+.5 50 50 2 Vp-p 12 Fig. 2 140-

301 . 5 MHz - 10 MHz 40 DB 50 . 50 2 Vp-p 12 Fig. 3 75 
311 20 Hz -150 MHz 20 DB 50 50 1 Vp-p 45 Fig. 3 140 
310 20 Hz ·100 MHz 20 DB 50 50 1 Vp·p 40 Fig. 3 120 
308 .25 MHz - 200 MHz 20 DB 50 50 1 Vp-p 50 Fig. 3 120 
307 .25 MHz· 150 MHz 20 DB 50 50 1 Vp-p 40 Fig. 3 100 
306 .25 MHz - 100 MHz 20 DB 50 50 1.2 Vp-p 30 Fig. 3 90 _._ ..• 

305 .25 MHz· 50 MHz 20 DB 50 50 1.4 Vp·p 25 Fig. 3 75 -
304 2 MHz- 32 MHz 20DB±.5 50 50 2Vp-p 15 Fig. 3 75 ...... _-

AUDIO & VIDEO AMPLIFIERS 
Equivalent 

Model Frequency Input Load Output In~ut Noise 
Number Response Gain Impedance Impedance Capability Distortion (mIcrovolts) Case Style Price 

502 20 Hz - 10 MHz X 10 93 93 4 Vp-p 5% 20 Fig. 2 $150 
501 20 Hz- 5 MHz X 100 93 93 5 Vp-p 5% 20 Fig. 2 140 
302 20 Hz- 10 MHz X 10 93 93 .4 Vp-p 5% 25 Fig. 3 85 
201 20 Hz- 50 KHz X 100 50 K 8 1 Watt 1% 10 not shown 80 
202 10 Hz- 30 KHz X 100 50 K 8 10 Watt 1% 10 not shown 150 
203 20 Hz- 30 KHz X 100 50 K 8 50 Watt 1% 15 not shown 290 

DC AMPLIFIERS 
Equivalent 

Model Frequency Input Load Output Input Noise 
Number Response Gain Impedance Impedance Capability Drift (microYolts) Case Style Price 

701 DC -100 KHz X 1000 Adj. 10 K 1 K ±5v 10 uv/oC 10 not shown $150 
702 DC- 1 MHz X 100 Adj. 1 K 1 K ±3v 10 uv/oC 15 not shown 125 

DECADE AMPLIFIERS 
Equivalent 

Model Frequency Input Load Output In~ut Noise 
Number Response Gain· Impedance Impedance Capability Distortion (mlcroYolts) Case Style Price 

851 B 5 Hz- 1 MHz Xl XI0 XI00 100 K 10 K 10 Vp-p 1% 5 Fig. 1 $ 79.50 
852 20 Hz- 5 MHz Xl XI0 XI00 600 600 5Vp-p 5% 20 Fig. 1 150.00 

. . 
In addItIon .to the standard Items shown speCIal deSIgns can often be supplied wIth very reasonable lead tIme • 

ARVEE ENGINEERING CO. • P. 0.80X 3759 • TORRANCE, CALIFORNIA 90510 • (213) 373·1324 
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SEC. 1100· AMPLIFIERSI PREAMPLIFIERS 

Operational Amplifiers with 

Matchless Performance 

If settling time 
is important, 

specify FS-125. 
The Model FS-l25 is designed for 
fast settling (maximum 80 ns to 0.1.% 
.final value) on step function signals 
but does not sacrifice low drift operation. 
It can be calibrated with' dc and remain ....... . 
within 0.1% up to 12 MHz. This 
makes it an ideal choice for sample­
and~holds.A/D·s;D/ A's,comparatprsj and 
simjlar "time domain" applications. 

INPUT: Single ended 

VOLTAGE GAIN (Open loop) 

INPUT IMPEDANCE 

INPUT OFFSET VOLTAGE 

"", 
SLEW RATE 

SMALL SIGNAL BANDWIDTH (Gain=l) 

RISETIME (Gain=l) 

OUTPUT VOLTAGE (100-ohm load) .. 
.,; SUPPLY REQUIREMENTS: +15V +3% 

PRICE (small lot) 

'. 

The Modei:·:;H\.0;i·~Wa~a 6' dBI 
rollroff whic ''''''':jt the widest 
Width ofany )1dl~ionallystable... 
amplifieraV>No(mmpensating 
networks a ".' ' .. , .ired. Thismakes 
itanideaICh~ic~for active filters, video 

"'. '''':.': . .'.,:. .' ': ;.~~,'~! l,€(; '.~,;. . ..': 

',amplifle~.: ... ' .. ilar "frequency 
.,::'.domain';ap 1,lons. . 

>-~'!-~i;~ ," .. "'. ··,;;(·:'t:,·\ 

FS-125 OA-125 

j j 

100,000 100,000 

10 5 K ohms 
. 

3.5 3.0 mV 

250 180 V/us 

30 100 MHz 

15 17 ns 
.... 

+2.4 +2.4 volts -2.2 -2.2 
j .1 

$97.00 $135.00 
~ .. ,;,:- '.", ." .... .:: ,',' ;." 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

C-COR ELECTRONICS, INC. 
60 DECIBEL ROAD· STATE COLLEGE, PENNSYLVANIA 16801 • PHONE 814-238-2461 

GENERAL PURPOSE WIDEBAND AMPLIFIERS 

Dimensions include cooling 
fins where applicable 

*3370 .002-700MHz +20 +24 6.3 50 20 40 8 50: 50 +28300 3 3 5 
3371 0.02-550MHz +20 +23 6.0 50 20 60 15 50: 50 +28420 3 3 5 Dual output, inverting and 

non·inverting 
*3311 .002-550MHz +24 +26 10.0 50 26 30 9 50: 50 +28 380 3 3 5 VSWR <1.5:1 
*3312 .002-550MHz +26 +31 12.5 50 30 30 9 50: 50 +28 380 3 3 5 Unmatched output 

3374-A 0.02-500MHz +17 +20 12.0 100 20 60 9 1M: 50 +28 300 3 3 5 Cin < 5pF 
*4313 0.1-500MHz +27 +28 14.0 50 40,20 30 9 50: 50 115 Vae 51t! 16~ 11 Selectable gain; lab type 

50-60 Hz amplifier 

3393 dc-300MHz +8 +10 1.6 50 20 25 9 50: 50 ±10 30 1~ 2 3 
*4375-A 0.1-270MHz +30@ 50 MHz 25.0 75 60,40,20 25 10 50: 50 115 Vac 51t! 16V2 11 Selectable gain and impe-

+27@250MHz 75: 75 50-60 Hz dance; lab type amplifier 

3362-E .001-200MHz +20 +22 6.3 50 20 35 50: 50 +32 230 1% 3V2 6 
3364-E .001-200MHz +20 +22 6.3 50 40 35 50: 50 +32 300 1% 3~ 9 . 
3366-E .001-200MHz +20 +22 6.3 50 60 35 50: 50 +32 300 1% 3~ 12 
4376 10Hz-200MHz +13 +14 1.4 50 40,20 60 1M: 50 115 Vac 5 It! 6 10 Cin < 12pF; 5% distortion; 

50·400 Hz selectable gain; lab type amp 

3329-E 5Hz-130MHz +24 +25 10.0 50 20 40 50: 50 +34 315 1% 3V2 7V2 
3368-E 5Hz-130MHz +24 +25 10.0 50 40 35 50: 50 +34 330 PI.! 3V2 10V2 
3388-E 5Hz-130MHz +24 +25 10.0 50 60 35 50: 50 +34340 1% 3~ 13~ 

MIN-ECON - MINIATURE LOW-COST AMPLIFIER MODULES 
3596 6-300MHz +4 - 1.0 50 20 30 - 50: 50 +15 50 lit! 2 It! 31t! General purpose wideband 

3502 1-300MHz +20 +23 6.3 50 .6 - - 50: 50 +22 200 Dimensions for Linear power post-amplifier 
3580 25kHz-175MHz +4 +8 1.0 50 20 35 - 50: 50 +15 40 All Mln-Econs 

Flat aligned for CW or pulse 
3528 100Hz-100MHz +12 +13 2.5 50 20 25 - 50: 50 + 15 150 Wide dynamic range 
3581-E 10Hz-60MHz +4 +10 1.0 50 20 20 - 50: 50 +10 25 Very low frequency response 
3579 Fe Range -2 +1 0.5 50 25 - 3 50: 50 +15 12 VHF bandpass preamp 

100-250MHz Min-Econ (specify Fc) 

3578 Fc Range -4 +2 0.4 50 20 - 4 50: 50 +15 12 prices range UHF bandpass preamp 
250-500MHz (specify Fe) 

3583 1.5-50MHz +3 +4 1.0 50 20 - 4 50: 50 +10 30 from only Wideband HF preamp; 

$79 to $189 5% distortion 
3518 5 ns RT; 2% - - ±1.5Vp 50 20 20 - 50: 50 + 15 150 and are 

Inverting pulse amplifier; 
droop @ 20 p's wide dynamic range 

3596-A 2 ns RT; 10% - - ±0.5Vp 50 20 30 - 50: 50 +15 50 normally Fast risetime pulse amplifier 

droog @ 1 p's available 
Impedance Transformation 3592 5Hz- OMHz +12 +13 2.0 50 Xl 100 - 70k: 75 +15 20 from stock. amplifier; video 

3567 dc-20MHz +13 - 1.5 50 20 25 - 1k: 50 ±1O 60 Direct-coupled video; 
5% distortion 

3577 20Hz-12MHz +18 +21 4.0 50 X20 20 - 1M: 50 +25 80 Very low distortion video 
1 % @ 2Vp-p, 5% 4VP'P dc 

pg·22B Power Supply for Min-Econ Amplifiers. Specify voltage and current ratin! desired. Avail· 115 Vae 41t! 2% 3 It! dc output may be positive or 
able: 10 Vdc @ 90 mA, 12 Ydc @ 90 mA, 15 Vdc @ 90 mA, 22 Vdc @ 90 mA, 2 Vdc @ 30 mA, negative. Ripple 10 mV max. 
6.3 Vdc @ 150 mA, 24 Vdc @ 85 mA, 28 Vdc @ 80 mA and 36 Vdc @ 40 mAo 60 Hz @ maximum load 

FAST RISE TIME PULSE AMPLIFIERS 

115 Vac Selectable gain; lab type 
50-60 Hz amplifier 

3374-P 1.1 1.3 10 1.0p's ±2 50 ±3 50 20 60 1M: 50 +28 300 3 3 5 Cin < 5pF 

*4375-8 1.9 2.0 10 lOOns ±8 75 ±10 75 60,40,20 25 50: 50 115 Vae 51A 16~ 11 Selectable f,ain and impe-
75: 75 50-60 Hz dance; lab ype amplifier 

3362-F 2.0 3.0 10 3.01-'5 ±3 50 20 30 50: 50 +32 230 1% 3~ 6 -G Model available with 
. 3364-F 2.0 3.0 10 3.01-'5 ±3 50 40 35 50: 50 +32 300 1% 3V2 9 -6Vp output capability Into 

3366-F 2.0 3.0 10 1.01-'5 ±3 50 60 35 50: 50 +32 300 1% 3V2 12 50 ohms 

3329-F 3.0 5.0 2 2.0ms -8 50 20 40 50: 50 +34315 1% 3V2 7V2 
3368-F 3.5 5.0 2 1.0ms -8 50 40 35 50: 50 +34330 1% 3V2 100/8 ·G Model available with -12Vp 
3388-F 4.0 5.0 2 l.Oms -8 50 60 20 50: 50 +34340 1% 3V2 13% outpu,t1:apability into 50 ohms 

'NEW PRODUCTS 

(1) Output capability Test Spec is the test limit for a given percent distortion: listed in the Remarks column where applicable, or typically 10% if unspecified. 

THE COMPLETE LINE OF LOW COST "OFF THE SHELF" AMPLIFIERS 
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SEC. 1100 • AMPLIFIERS/ PREAMPLIFIERS 

C-COR ELECTRONICS, INC. 

60 DECIBEL ROAD· STATE COLLEGE, PENNSYLVANIA 16801 • PHONE 814-238-2461 

LOW NOISE PREAMPLIFIERS 
OUTPUT CAPABILITY 

Center Passband @ 1 dB Compo Gain NF Z Power 
: C·COR Fre\, Range 3 dB Min. dBm dBm Min. Typical In: out Required 

Models Hz MHz Min. Saturation dB dB Ohms Vdc mA 
*2207 400·1000 15·60 +5 - 30·20 3·4 50: 50 +15 18 
2202 250·750 20 +1 - 20 3·6 50: 50 +15 12 

*2208 50·300 6·30 +10 - 20 3·4 50: 50 +15 20 
3206 - 30·300 - - 20 4 50: 50 +20 50 

Dimensions 
HxWxL 

Inches Remarks 
3 Ph 3 Silicon low noise preamp, 

gain inverse to Fc & passband 
21/2 3% 61/2 UHF TV preamp 
3 11/2 3 FET preamp 
1l0i 21/2 6 

MEDIUM POWER BANDPASS AMPLIFIERS-SOLID-STATE LINEAR 
*3229 30·90 3·9 +36 +37 30 - 50: 50 +28 750 3 3 6 Dimensions include cooling 
3230 90·175 9·18 +36 +37 30 - 50: 50 +28 750 3 3 6 fins where applicable 

3231 175·325 17·33 +33 +34 27 - 50: 50 +28 650 3 3 7 Class C versions available 
with up to 4 times the output 

3232 325·500 32·50 +30 +31 22 - 50: 50 +28 550 3 3 9 power of Class A models 
*3233 500·750 50·75 +30 +31 20 - 50: 50 +28 550 3 3 9 described. Bandwidths of up 

to 30% avail. on special order 

WIDEBAND POWER AMPLIFIERS 
POWER OUTPUT Gain Z Power Dimensions 

C·COR Passband @ 1 dB Camp. dBm Minimum In: Out Required Hl(WxL 
Models ,3 dB Minimum dBm Minimum Maximum dB ' Ohms Vdc mA Inches Remarks 
1029·A O.l·250MHz +44 +47 10 50: 93 115 Vac 21 19 . 17 Total power requirements 

50·60Hz 3 kVA 
1029·B 1·160MHz +48 +49 16 75: 50 115 Vac 21 19 17 Total power requirement 

50·60Hz 3 kVA 
1012 0.0Q1·185MHz +41 +40 7.5 50: 93 115 Vac 8% 19 121/2 Total flower requirement 275 

50·60Hz watts - applies to Models 
1012·A and 1028 also 

1012·A O.1·60MHz +44 +41 12 75: 50 115 Vac 8% 19 121/2 
50·60Hz 

1028 30·300MHz +35 +37 30 50: 50 115 Vac 
50·60Hz 

3008 1·40MHz +35 +38.5 20 50: 50 +372A 31/2 41/2 12 Solid·state 
3314 0.1·500MHz +27 +30 30 50: 50 +28 600 3 3 6 Push·pu" 

VIDEO AMPLIFIERS 

Gain continuously adjustable, 
2% distortion 

4333·C DC·20MHz +22 +24 10.0 50 20,26 25 15 8 12 
Gain, Single ended: 
dill. output, 5% dis., 

50·400Hz dill. input and output 
3453 5Hz·20MHz +10 +16 4.0 75 0·8 125 40k: 75 115 Vac 31/2 21/2 9 Four (4) outputs, gain 

50-400Hz continuously adjustable, 
50/. distortion 

1392 DC·10MHz +30 +32 20.0 50 20 50 75: 75 115 Vae 5 19 10 5% distortion @ 1 MHz 
50·400Hz 

4454 5Hz·3MHz +24 10.0 75 0·6 100 2k: 75 115 Vae 31/2 4 9 Four (4) outputs, gain 
50·400Hz continuously adjustable, 

distortion 

SPECIAL PURPOSE AMPLIFIERS 
*3693·A 10kHz·500MHz +3 +10 - J- Xl 50 1M: 50 +2830 11,4 2 3 

High impedance probe amp, ·A 
3693·P - CW version .. p pulse version 
2306 50·220MHz +21 +23 Cross Mod.-63 44 - 10 75,: 75 115 Vac 11 15% 10 TV distribution amp., 

dB at +53 50·60Hz channels 1·12, dual output 
dBmVout for 
12 channel 

test condition 
3378 18kHz·100MHz +32 - 40 150 34 20 - 50: <50 ±40, - 31,4 4 8 Am~lifier to drive CRT 

±10 def ection plates 
*4630 DC·I00kHz - - 1 lK 20,40 5 - 10k: 1k ±5 10 11/2 2 3 Low noise' display amplifier 
3603 Fe· 30 or 60MHz - +20 - - 60 or 70 - 8 50: 50 1% 21/2 11 IF amplifier 

lor 10MHz BW 
3611 Fc· 30, 60, or Five Standard Models Available. Gain Adjustable. Wideband I F amplifier, 

120MHz 10% options include video output 

or 30% BW 
and AGC 

MUL TICOUPLERS 
3828 2kHz·500MHz +20 +23 8 50 0,10,20 35 9 50,50 +282A 3l0i 19 12 Five (5) outputs, 60 dB 

isolation, ~ain selectable 
*1882 DC·20MHz - - ±5Vp 50 X2 - - 10k: 50 115 Vac 3l0i 19 12 Five (5) au puts, > 60 dB 

50·400Hz isolation 

1884 DC·5MHz +20 +21 ±7Vp 1K Xl,2,3,4 - - 10k: 50 115 Vac 3l0i 8 12 Six (6) outputs, > 60 dB , 
50·400Hz isolation, gain selectable 

Inquiries for your specific multieoupler requirements invited. C·COR's modular approach will provide an economic answer for your application. 

C-COR AMPLIFIERS RATED FIRST WHERE PERFORMANCE IS RATED FIRST 
eem/1971 See YELLOW SECTION fDr LDcal Offices, PhDnes 1281 



Vol. 2 ACTIVE COMPONENTS / CII\CUIT ASSEMBLIES / CONTROLS & DRIVES 

DATA DEVICES from OJ OJ m 
THESE ARE SOME OF OUR SIGNAL CONDITIONING MODULES: 

WIDEBAND AMPLIFIERS: 
Ideal" for radar and display sys­

tems, as video summing and sub­
tracting amplifiers, in data conversion 
arid pulse amplification, sample and 
hold circuits, driving coax lines and 
in other high frequency applications. 

• 1,000 V / ~s slew rates 
• 150 nS settling times to 0.1 % 
• 150 MHz gain-bandwidth 

products 
• ± 10 V at ± 100 mA outputs 
• Models for differential as well 

as inverting applications 
• Short-circuit protected versions 
• Hybrid models, including 

150 MHz unity gain amplifiers 

SYNCHRO LOAD DRIVERS: 
A wide range of output currents 

and voltages, including ± 140 V peak 
at ±250 mAo Ideal for driving synchro 
loads, and in other applications reo 
quiring high power and small size. 

OPAMPS: 
• Hybrid and discrete 
• FET and bipolar 
• Low voltage drift 
• High CMRR 
• High CMV 

. POWER SUPPLIES; 
OTHER MODULES: 

• Matched logarithmic elements 
• Sensitive analog comparator / 

relays 
• Single, dual, and multi-output 

power supplies to satisfy most 
requirements. Encapsulated 
modules, card-mounted models, 
and other form factors are 
available. ALSO SEE VOLUME I, 
SECTION 2000 

ALL DDC PRODUCTS ARE AVAILABLE TO MEET MILITARY SPECIFICATIONS 

mmm 100 Tec Street, Hicksville, N. Y. 11801- TWX 510-221-1874 - PHONE 516-433-5330 
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With complete signal conditioning options • Data Acquisition • Process Control • Airborne 
and Vehicular Testing • Mil Spec Environments • RFI Protection • High Common Mode Rating 
• Small Package Sizes 

Model 414 Model 418 Model 521 Model 616 Model 751 
."" > 

MODEL ~ i~, The following class selection 
guide lists simplified specifi-
cations. For complete specifi· •...... cations or experienced appli-
cations assistance, contact AIRBORNE VEHICLE THERMOCOUPLE PROCESS VERSATILE 
Ectron. • Environmental TESTING • Direct Reading CONTROL • Wideband 

• 100 G Shock • Environmental • Linearization 
• Data 

• 300V CMV 
• Ref. Junctions Rating • 100°C, 

100% RH • Bridge Acquisition • Gains 1 to 2500 Excitation & • 300 V CMV SPECIFICATIONS • Bandwidth Conditioning Rating Control 
't' • .2p,V;oC, 

Low Cost 

Operating Temperature - 55°Cto + 100°C -25°Cto+ 71 °C -25°Cto+ 71 °C -25°Cto+ 71 °C 0°Cto+60°C 

Acceleration & Shock 100G 50 G 50 G 5G 5G 

Zero Stability 1°C .5p.V .5p.V .5p.V .2p.V 1 p.V 

Gains 10 to 1000 10 to 2500 (in degrees) 10 to 2500 1 to 2500 

Gain Stability 1°C .005% .005% .005% .005% .003% 

Bandwidth, dc to 3 KHz 3 KHz 10 Hzt03 KHz 2 KHz 100 KHz 

Variable Bandwidth No No No No Optional 

Common Mode Voltage 100 V 100 V 100 V 300 V 50 or 300 V 

CMR,60Hz 120 dB 120 dB 120 dB 130 dB 130 dB 

Dual Output No No No No Yes 

Output 10V@ 5 ma 10V@ 5 ma 10V@ 5 ma 10V@ 5 ma 10V@ 100ma 

Bridge Power Supply Optional Optional (CJS supply) Optional Optional 

Bridge Bal & Completion Optional Optional No Optional Optional 

Peak Noise (10Hz) lp.V RTI 1p.V RTI Ip.V RTI .2p.V RTI Ip.V RTI 

Direct Thermocouple No Optional Yes Optional Optional 
Input 

In~egral Cold Junction No Optional Yes Optional Optional 

Thermocouple 
Linearization No No Yes No No 

RTI Zero Suppression Optional Optional Yes No No 

PERFORMANCE CURVES BELOW SHOW SUPERIOR CHARACTERISTICS OF ECTRON DC AMPLIFIER.S 
/I DIRECT COUPLED AMPLIFIER 

DIRECT COUPLED AMPLIFIER 10 V IfJj 1 Hz Bandwidth 

23 

. "~I/ll, 
i.·'·II!.! 

!II 
.5 ~V 

1 Minute 
·c- I- o·c 't 

TYPICAL EeTRON AMPLIFIER 10 lV TYPICAL ECT ON AMPLIFIER· 
1 Minute 1 Hz Bandwidth 

II 
LlLl.lL .5 .. V 

10 12 14 16 18 20 1\ 
ELAPSED TIME IN MINUTES It 

These recordings show the effect of an abrupt tempera· 
ture change on Ectron and conventional amplifiers. 

These recordings compare Ectron Amplifiers low noise 
with conventional amplifiers. 

8133 Engineer Road, San Diego, California 92111 ~ E 
Phone (714) 278·0600 _"'I~ __ _ 

(See EEM listing for Ectron Representatives) = C ro n 
"Try Ectron's Special Products Department 

for difficult or unique problems." COR P 0 RAT ION 

eem'/1971 See YELLOW SECTION for Local OHices, Phones 1283 
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ANALOG 
MULTIPLIERI 
'DIVIDERS 
I TRANSCONDUCTANCE 
.,. UNITS 

The Model 107C and Model t07C-MIL, based upon the 
transconductance principle, are 4 quadrant multipliers 
(+Xy/tO). In addition to multiplying they can divide (10Z/Y), 
and square root (,rlOZ} Selection of the function is done 
through pin interconnection. The units are factory trimmed 
to t% accuracy. No external components are required. The 
t07C and t07C-MIL are identical except that the Model 
t07C-MIL will operate over the range of -55°C to + 125°C 
and contains all hermetically sealed active components. 

$39 

SPECIFICATIONS 

TRANSCON-
DUCTANCE 

4 QUADRANT ANALOG 
DIVIDER 

MODEL 107e 106A 

Accuracy' (Mult.) max. 1% N/A 
Accuracy' (Divide) max. 1% ±0.1% 
Output XY/l0 +10 ZIY 
X Input Range ±10V N/A 
Y Input Range ±10V Oto -10V 
Z Input Range ±10V ±10 volts 
Denominator Dynamic Range 20:1 200:1 . 

Bandwidth ( 3dB) 400kHz 

Gain Vs. Temp. .03%/oC .005%/oC 

Offset Stability 2mV/oC SOp.V/oC 
Operating Temperature 

Dimensions 1.7S"x 1.7S"x.S" 

Price (1-9) $39 $120 

~ ~~~l !~~~ ~!!~L"iOO'" ~ <07e 

I PULSE MODULATION 
.,. ~~~!S~01/103 are both 4 quadrant multIplier/di­

viders. They di1fer only in static accuracy. Both multiply 
(XY/IO), divide (IOZIY), square X'/IO) and square root 
('; 10Z) through pin interconnection. The Model 106A An­
alog Divider is a "divide only" version of the Model 103 and 
has the same accuracy (.1%). The 108 is a 2 quadrant 
"multiply only" version of the 106A. Lastly, the t09 corn­
putes XY /5Z. These units are all exceptionally stable with 
temperature. 

$120 

PULSE MODULATION 

2 QUADRANT 2 QUADRANT 4 QUADRANT 
MULTIPLIER XY/5Z MULTIPLIER/DIVIDER 

108 109 101 103 

±0.1% ±0.3% ±0.2% +0.1% 

N/A ±0.3% ±0.2% ±0.1% 
YZ/l0 XY/5Z +XY/l0 and +10ZIY 

N/A Oto -10V ± 10 volts ± 10 volts 
o to -10 V ±10 V ±10 volts ±10 volts 

± 10 volts +2 to +10 V ± 10 volts ± 10 volts 

N/A 5:1 200:1 200:1 

All: 100 Hz 
I .005%/oC I .005%/oC .01%/oC I .01%roC 

SOp.V/oC I SOp.V/oC 100p.V/oC 100p.V/oC 

. All units: O°C to + 70"C 

All: 3.S" x 2.S" x 0.82S" 

$120 $140 $195 $225 

IMaXlmum for 4 quadrants % of full scale, Includes offset. gam, and Imeanty. zDenomlnator = -10 VDC. 

HYBRI D SYSTEM S CORP. z 95 Terrace Hall Ave., Burlington,. Mass. 01803 • Tel: 617-272-1524 • TWX: 702-332-7584 
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SEC. 1100 • AMPLIFIERS/ PREAMPLIFIERS 

BROADBAND'" 
POWER 

AMPLIFIERS 
(INSTANTANEOUS BANDWIDTH - no tuning, no plug in's, no bandswitching) 

FOR RFI SUSCEPTIBILITY TESTING 
Amplifiers and leveled swept systems for driving antennas for MIL-STO-461, 462 
radiated susceptibility testing from 10 MHz to 220 MHz. 

Typical Models 

M5000L 
M402L 
M404L 

Output Power 

10 watts 
100 watts 
400 watts 

FOR NUCLEAR MAGNETIC RESONANCE RESEARCH 

Typical Fields 

5 volts/meter 
10/20 vIm 
more than 20 vIm 

To produce pulsed or continuous high-intensity hf and vhf fields in 
confined sample space. 

Typical Models 

M5000 
M404A 
M404CW/P 

Output Power 

10 watts 
400 watts 
400 watts cw 
2 kw pulse 

FOR DRIVING ELECTRO-OPTICAL LASER MODULATORS 

Frequency Range 

0.2 to 220 MHz 
0.2 to 220 MHz 

lt0250 MHz 

To impress high-voltage wideband signals across capacitive electro-optical and 
acousto-optical modulators in video or bandpass applications. 

Typical Models Output Voltage Frequency Range 

PVA-200 200 volts p-p 10 Hz to 10 MHz 
M5000 62 volts p-p 0.2 to 220 MHz 
M411 200 volts p-p 2 MHz to 30 MHz 
M411 T 400 volts p-p 2 MHz to 30 MHz 

FOR COMMUNICATIONS AND ELECTRONIC COUNTERMEASURES 
For amplifying and/or transmitting wideband signals or 
fast frequency changes without tuning or bandswitching. 

Typical Models Output Power Frequency Range 

M411 100 watts 2 MHz to 30 MHz 
M408 1 kw 2 MHz to 30 MHz 
M406 1 kw 0.2 to 200 MHz 
M466 4 kw 0.1 to 100 MHz 

FOR COMPONENT TESTING - All models 

FOR FILTER, ATTENUATOR AND SCREEN ROOM EVALUATION - All models 

FOR MTENNA RESEARCH - All models 

FOR GENERAL LAB USE TO RAISE LEVELOF RF SIGNAL GENERATORS AND SWEEPERS 

FOR ANY APPLICATION REQUIRING HIGH POWER AND 
VERY WIDE INSTANTANEOUS BANDWIDTH 

Instruments for Industry offers a complete line of high gain, high power very 
wideband amplifiers, literally from "milliwatts to kilowatts" and from 
Hertz to Gigahertz. Those listed above are but a few of our many standard systems, 
available on short delivery. We do specials, too. A phone call will put 
us at your disposal to discuss and/or solve your broadband power problem. 

TYPICAL I.F.I. INSTRUMENTS 

Where cost and reliability are im­
portant, the hybrid M2500 solves 
many problems. Combining the best 
features of tubes and transistors, it 
produces a solid 5 watts with excel­
lent linearity and 30 db gain from 
10 kHz to 220 MHz. 

The M404A is the most versatile and 
powerful off-the-shelf broadband am­
plifier on the market. Most lab sig· 
nal generators, sweepers and syn­
thesizers can drive it to 400 watts 
output from 200 kHz to 220 MHz 
without tuning or bandswitching. 

516-694-1414 

INSTRUMENTS FOR INDUSTRY, INC. 
151 Toledo St., Farrriingdale, L.I., N.Y. 11735 Cable: ELECTRONIC, Hicksville, N.Y. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1285 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

735 W. CLINTON ST., ITHACA, N.Y. 14850 
(607) 272-7640 TWX: 510-255-9307 ITHAca 

INSTRUMENTATION for DYNAMIC DATA ACQUISITION & SIGNAL CONDITIONING 

450 SERIES AMPLIFIERS MODEL 45052 
PORTABLE CASE 

MODELS 143/144 PREAMPLIFIERS MODEL 241 DYNAMIC STRAIN GAGE AMPLIFIERS 

ITHACO dynamic data acquisition amplifiers and preamplifiers generally oper­
ate in the 1 Hz to 200 KHz range, and are used In a wide variety of appli­
cations requiring: 

• All products provide stable and precise gain; as low as -20 db and as high 
as 100 db 

ITHACO manufactures high and low Impedance, single-ended or differential, 
voltage or charge preamplifiers in various packages. The 250, 450 and 430 
Series are general purpose amplifiers for dynamic data, available with a 
choice of electrical configurations - including single·ended or differential 
front ends. Model 241 is specifically deSigned for acquisition of dynamic 
strain data over a 60 KHz bandwidth: 

• Shaping of frequency and phase response 
• Voltage or change inputs; single· ended or differentia I 
• State-of·the·art noise performance at any impedance level 
• Fully automatic (ITHACO's AUTO-GAIN® Amplifiers) computer oriented, data 

acquisition systems 

FULLY AUTOMATIC DYNAMIC DATA ACQUISITION AND RECOVERY SYSTEMS 

AUTOMATIC GAIN RANGING, 
32 CHANNEL STATUS RECOVERY 

MODEL 541 
AMPLIFIER STATUS MULTIPLEXER-DEMULTIPLEXER 

ITHACO's fully automatic data acquisition and recovery systems 
condition wide·dynamlc range signals to amplitudes suitable for 
recording processing and display. They prevent loss of costly data 
due to operator error and manual response time. Model 441 
Amplifiers automatically condition the amplitude of signals iii the 
range of 1 Hz to 100 KHz to a level within the limited dynamic 
range of the tape recorder (or AID converter, real-time analyzer, 
etc.). Gain is a'Jtomatically switched in the precise steps as 
required to hold output signal amplitude in the range 0.2 to 1.0 
volts. The Model 541 multiplexes the amplifier status signals and 
supplies the data processing equipment with amplifier status for 
each data channel. 

MODEL 441 AUTO·GAIN® AMPLIFIERS 

MODEL 353 

LOCK-IN AMPLIFIER 
Model 353 Lock-In Amplifier measures amplitude and phase of repetitive signals in the presence of high noise 
levels. The 353 design represents a significant departure from that of conventional lock-in amplifiers. Synchroni­
zation with an external reference signal is substantially automatic~ and the instrument will track this reference 
signal over a 10:1 frequency range without affecting accuracy OT phase calibration. Set-up time is minimum 
and no frequency tuning is required. The instrument will accommodate peak to peak coherent signals or noise 
of 1,000 times the full scale signal setting without saturating. Standard sensitivity of 1 microvolt can be 
Increased to 10 nanovolts with remote preamplifiers in the 1 Hz to 200 KHz frequency range. 

Modular in construction the 353 can be adapted to a wide variety of specialized applications by adding 
any of several currently available plug-in functional units. Models such as the L1 Voltage Controlled Amplifier, 
411 Filter, HI Oscillator, El Post Amplifier and Gl Preamplifier may be plugged into the 353 mounting frame 
and interconnected to provide in-phase and quadrature component measurements ratio measurements of two 
signals of the same or different frequencies, dual channel lock-in operation, logarithmic lock·in operation, etc. 

WIDEBAND, OMNIDIRECTIONAL, 
. SENSITIVE HYDROPHONE MODEL 362 

~ 30 Hz TO 150 KHz RESPONSE, 
INTERNAL 20 db PREAMPLIFIERS 

LIGHT BEAM CHOPPER 
Model 382 Light Beam Chopper provides an accurate, 
highly stable means of modulating a Ii~ht beam for 
photometriC and radiometric applications In conjunction 
with the 353 Lock-In Amp'lifier. Covering the 0.5 Hz to 
3 KHz frequency range, It features direct drive, quick 
disconnect single and dual frequency blades, dual ref­
erence outputs, and all solid state construction. Setting 

MODEL 601-1 
Model 601-1 Is a sensitive, wldeband, omnidirectional hydrophone in. 
corporating a low noise ITHACO preamplifier within its molded struc­
ture to provide optimum noise performance. Midband sensitivity is 
-69 dbv/pbar at preamplifier output (-89 db at amplifier Input). 
Frequency response is ±3 db from 30 Hz to 100 KHz with usable 
response to 150 KHz. Spectra I noisel 1.0 Hz bandwidth, at preamplifier 
output is less than Sea State Zero at frequencies below 10 KHz. 

MODEL 411 

VARIABLE ELECTRONIC FILTER 
• Low Pass, High Pass, Bandpass, Band Reject Oper. 

ation 
• Independent High Pass and Low Pass Sections, 

1 Hz to 100 KHz . 
• Phase Match Between 2 Filters 5° at the same 

Filter setting 
• Four Pole Butterworth Characteristic (Chebishev 

and Bessel also available) 
• Accuracy ±2% of setting 
• Compatible with Model 350 and 450 mounting 

frames 

accuracy and stability of the chopping frequency are better than 1% over the 
above frequency range. 

LOGARITHMIC AMPLIFIER 
• Manual. Voltage Controlled, Logarithmic, Compression Gain Modes 

• Signal AcqUisition and Recovery with a Single Unit 

• 0.25 db Galn Accuracy over an 80 db range 

• ±3 db 5 Hz to 200 KHz 

• Low Noise, 5.5 pv rms Broadband Referred to Input 

• ±2° Phase match between amplifiers 30 Hz to 20 KHz 

• Compatible with 350 and 450 Series mounting frames MODEL 3161 

1286 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 1100 • AMPLIFIERS/PREAMPLIFIERS 
ITHACO LOW NOISE VOLTAGE PREAMPLIFIERS. CHARGE PREAMPLIFIERS, VELDeIl'( PREAMPLIFIERS AND SEISMIC PREAMPLIFIERS 

ITHACO RACK·MOUNTEO VOLTAGE, CHARGE, STRAIN GAGE AND VIBRATION AMPLIFIERS FOR OYNAMIC DATA ACQUISITION AND SIGNAL CONDITIONING 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1287 
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4h intronicH 
Analog Function Modules 

MULTIPLIER/DIVIDERS 

The new line of Intronics second genera­
tion design analog multipliers offer the best 
price/performance combination in the in­
dustry. These units are designed to meet 
the widest range of bandwidth, accuracy, 
stability, and price requirements. All are 
capable ~f multiplication, division, squar­
ing, and square-rooting operation. 

M505, M506 WIDEBAND SERIES Featur­
ing 5MHz bandwidth and 150 V/usec slew 
rate these models offer both 1 % and 0.5% 
accuracies with .02%1C worst case tem­
perature stability. No external adjustments 
required. Prices $98 and $130. 

M310, M311 PRECISION SERIES These 
units operate on the pulse height-width 
principle to give the ultimate in accuracy 
and temperature stability. Accuracy of 
0.1 % and temperature stabilities of 
.005%rC for scale factor, and 50 it vrc 
for offset are featured. No adjustments 
required. Prices $115 and $145. 

M415, M416 GENERAL PURPOSE SE­
RIES. Low cost high performance series 
featuring 1% and 0.5% accuracies with 
exceptionally good linearity. These multi­
pliers in a compact low profile package 
also have 750 kHz bandwidth and excel­
lent temperature stability with no adjust­
ments required. Prices $49. and $65. 

M425 LOWEST COST MULTIPLIER/DI­
VIDER Features performance equal to that 
of many higher priced units, with 1 %' ac­
curacy, 500kHz bandwidth, good temper­
ature stability and supply. rejection. Re­
quires only two external adjustments, for 
zero and scale factor. Price $29.75. 

OPERATIONAL AMPLIFIERS 

The Intronics line of fast operational 
amplifiers provide the ideal solution to re­
quirements where large gain-bandwidth 
product, fast slewing rate, and fast settling 
time are needed. Output currents up to 
50mA and. input temperature drift down to 
5J.1. V/oC are available. 

A501, A502 VERY FAST INVERTING 
AMPLIFIERS. Provide output currents of 
50 mA, gain bandwidth of 100MHz, 
1 OOOV /usec slewing, and 60 nsec settling 
to 0.1%. These amplifiers are ideal for fast 
A/D and D/A conversion, .video summing 
amplifiers, and high speed integrators. 
Prices $105 and $125. 

A520, A521 FAST INVERTING AMPLI­
FIER A low cost version of the A5011 
A502 design featuring 20mA output cur­
rent, 100 MHz gain bandwidth, 300 
V /usec slew rate, and less than 1 usec set­
tling time to .01 %. These units also feature 
low temperature drift to 5uV/oC.$49 & $59. 

,FA530, FA531 FAST FET DIFFERENTIAL 
AMPLIFIER These units feature FET differ­
ential input with fast settling of 1 usec to 
.01% in either inverting or non-inverting 
operation. Also featured are 10M Hz gain 
bandwidth, 50V/usec slew rate, CMRR of 
40,000, and temperature drift to 10 
uvrc. Economy priced. 

FA501 FAST FET FOLLOWER A FET input 
buffer amplifier featuring a gain of + 1 
±0.5% from DC to 2.5MHz. Bandwidth is 
50 MHz min. with a rise time of 10 nsec 
max. Output voltage is:t 5 volts at 100 mA 
making this unit ideal for driving coaxial 
lines with fast pulses. Price $175. 

These modules develop non-linear ana­
log functions which are more complex than 
just amplification or multiplication. They 
result in both price and space savings due 
to unique designs which simplify the re­
quired operation. 

C100, C10T CRT GEOMETRY/FOCUS 
CORRECTION MODULES These unique 
modules synthesize corrected horizontal 
and vertical deflection signals to produce 
an extremely linear display on a flat-face 
CRT. Correction is accomplished for de­
flection angles up to 70°. The modules 
are easy to use since they connect directly 
between the deflection signals and the 
deflection amplifiers. External adjustments 
also correct for CRT and yoke alignment 
errors. Prices $565 and $348. 

VMTOT VECTOR OPERATOR. A wideband 
module which computes v'X~ + y~ to 1% 
accuracy for rectangular to polar conver­
sion. In addition it can average this func­
tion or average either of the inputs sepa­
rately. Price $95. 

RTOT RMS OPERATOR A module which 
accurately computes true RMS of any type 
waveform from DC to 0.5MHz. The module 
is simple to use requiring only an offset and 
scale factor adjustment to achieve 0.1 % 
accuracy. This unit will replace more costly 
heater-thermocouple type RMS elements. 
Price $85. 

FS20T, FS202 SAMPLE-HOLO MOD­
ULES Provide accurate track and hold op­
eration to .01% accuracy at moderate 
speeds. Acquisition time is 30 usec and 
bandwidth is 100KHz. Hold mode voltage 
decay is 50 mV/sec and 10 mV/sec. Preci­
sion operation at low cost. Prices $55.00 
and $80.00. 

See Modular Power Supply line in section 4000. Intronics specializes in the manufacturEf of high quality, advance 
design analog function modules. Pioneers in the development of ana­
log multiplier modules, wE! now offer a wide variety of analog fun,e­
tions, both off the shelf and custom designed for your requirements. 
In addition we specialize in developing custom analog subsystems. 
Call our Applications. Engineering Department to discuss your require­
ments. Write for new 1971-72 Catalog. 

F 

III intr()nicH 
INTRONICS, INCORPORATED / 57 CHAPEL STREET / NEWTON, MASSACHUSETTS 02158/617-332-7350/ TWX 71 0-335-6~35 
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How to use 

to lind manufacturers 01 a specilic product 
GREEN SECTION 

PRODUCT INDEX Be DIRECTORY 

AbSQrbers, Microwave o.nmore-Freimuth Corp., Mllwa.-koe, W,se 
Catbonmdum Co.. Niagara Fall$, N.Y." :nao Elctm. 5pecoa\l~. ThOmaslOl'l, COM. 
Wavellne. Inc., W. CaldWelj, N.J. GUlas lNjs., Inc., Sun Volley, Ca~" 
AslrQlab Inc" I.'nd!lrt. N J Hughes Aircrafl Ce, Culver City, cal. 
S8"$IC CoramlCS IfIC., HaWlhor!'l8. N.J KeOllio MIg Co., WOburn, Mass. 
BlacksolTl & Co" Md'ngan CIly, Ind. Maw)' Microwa~e Corp., Cuc;amonga. 
Coax 09V1COS Inc.. Chelsea, Ma". Calif 

g:= ~c::,~~ :"2~':~'~~. Alanna a AJarm Systems-
~ & Curning.lnc, CtIr\Ion. Ma$s. See Vol 2 
~:~~:.=:s~:'V· Akron, Otlio A,~g,r9t.~~~e~ee Clips, 
MagnetIC CQre Carp, Newburgh. N. V. III 

Accelerometers-See Vol 2 Alloys. BraZlng-8ee Vol 3 
Acoustic Materlals-See Amplifiers. Klystron 

Materials, Acoustic--Vol3 ==-=~~~e.LII~mi~~~·ii~.83 
Adapters, waVegut~e NJI)porI Ele!;tric Co.. ltd., Tokyo, Japart H _~~P~~ __ -"~"~"~.C~A~E'~~""~~N~.~~, .. p~n~'-J 

Each of the three volumes of eem contains a Product Index and 
Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manulacturers' catalog inlormation 
WHITE SECTION 

~ .--..........----~ ... --, Vol.' t£ST INSfRUMENTSIEQUIPMENl' & SYSTEMS 

'VOl. 3' PASS .... ! COME'OtiENTS I MATERIALS J HARDWARE 

, :lee. !400 • C49INETSICXlNTA1N~SIRAC!I'S. IDS 
'Et:.ISOO°CAl>ACllDIiS 

SEC. 19;)0. OIfMICAl~ , 

, ~ ~~. ~,l~II~~.S~~~I.I~S!FOR~,. 

" ~ 

Catalog pages in eem are divided into three volumes based on very 
broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manulacturers' addresses, phones and sales 011 Ices 
YELLOW SECTION 

AOVAHCEO HIGH VOl.'tAGE CO .. INC.,. e635 Yoiand* 
Ave .. Nol1htldge. CIil, 9132(, lef: :i1'3-88W334; $1$. 
Mgr:. W.B. WifIfarnaoI'l __ • __ ._ .. ~ .. _'H~_.P9- ZOOO 
AOVANCED KINIITlC$-, 1231 Vctooa St, CDSta Mesa,' 

catif~ 92621, Tet 714·646·1165; 51$:. Mgr: .AL 

"'-ADVANCED MEMMV SYSTeMS, INC.,' .1m 
HammerwoOd.. Ava, Sur\I'ly'Iale •. Cal, 94086, T~k 
4{)e-734 .... 330,SI$~-10.l..trlW! 

AIRBORN. Ute.. 2616 Mutana Dr .. l)aIfaII,·,.. ... 75220." 
Til": 21H51~27'" SIll. Mgr. WA,' Clarll ___ ;,p9, 2000: 
Cal Mdlbrae, Melv\rl$lli., 113 Catn.no·RU1· '&9:7-6922 
F!a .Malt1aod. BIt$ & Assoe;a:, Sox '261 :)05·64s.,~tOt 

• MassMsVGrMJ, L·R As$ClaI.', ass I4ain.St. 6.1?~1a1.~· 
;' W8$hBlI!IeVU$,B.Wat!deIl,102.U·N.£,:3tat ~1 

Alf1CO SINGApoRe tPTE) L.TD;;3t JrrtOmatonat Fh:L 
,. Jvronglnd'J.i:sta18,SmQapore22..;PH.Mgr.5.L. Foster 

A1FiCO SPEER CARBON-GRAPHITE::, PROOS; 
OEPT Th6re . el~ 

to lind trade name sources 
VOLUME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eern, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eern. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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REPRESENTATIVE DATA CONVERSION PRODUCTS 
from 

melcor electronicS~ 1750 NEW HIGHWAY 

. corporation ~ FARMINGDALE, LONG ISLAND, N.Y. 11735 

WIDEBAND OPERATIONAL AMPLIFIERS 
TRUE DIFFERENTIAL - 2119 and 1941 .•• INVERTING ONLY-2108 and 2151 

2119* 1941 2108 2151 

Rated Output ±lOV 20 rna ±10V 20 rna ±10V 50 rna ±10V 100 rna 

Open Loop DC Gain 100 db 88 db 100 db 92 db 

Unity Gain· Bandwidth 20 MHz 75 MHz 100 MHz 100 MHz 

Full Power Frequency 2.5 MHz 10 MHz 10 MHz 12 MHz 

Slew Rate 150V/usec 1000V/usec 1000V /usec 1000V/usec 

Settling Time 1 usec to .01 % .4 usec to .01% .4 usec to .01% 

Voltage Drift/Temp. 10 uV/oC 50 uVjOC 25 uV/oC 25 uV/oC 

*Model 2119 is also available with drift coefficients of 25 uV/oC (Model 2118) and 50 uV/oC (Model 2117). 
The above listing is representative of Melcor's complete line of operational amplifiers. 

WIDEBAND DEFLECTION 
PREAMPLIFIER MODEL 2043 

Rated Output... ................................. ±25V at 30 ma 
Open Loop Gain................................ 88 db 
Gain X Bandwidth at 5 MHz ............ 1000 MHz 
Full Power Frequency ....................... 67 MHz 
Slew Rate .......................................... 100V /usec 
Overload Recovery............................ 1.0 usec 

Model 2043 is representative of the deflection pre· 
amplifiers currently in production. In addition to the 
preamplifiers, Melcor has a line of complete deflec­
tion amplifiers. Additional information available on 
req:Jest. 

MODEL 2043 MODEL 2064 

MULTIPLYING D/A CONVERTER 
MODEL 2064 

Resolution ...................... 10 Bits 
Accuracy ........................ % LSB at 25°C 

Temperature Coefficient of 
.001%/oC 

Reference Input... ........... ± 10V (DC to 13 KHz) 
Input Code ...................... 10 Bits of Straight Binary 
Input Compatibility ........ DTL or TTL 
Settling Time.................. 2.5 usec to .01 % 
Output ............................ ± lOV at 10 rna 

The above unit is available as a Hi-Rei or commercial 
grade unit. Additional information is available on 
request. 

MODEL 2151 MODEL 2117 

For more information on Melcor's complete line of operational amplifiers, deflection amplifiers and D/A converters, 
contact the Data Conversion Sales Manager, Melcor Electronics Corporation. 
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INSTRUMENTATION FOR MEASUREMENT & CONTROL EFF 
INSTRUMENT CORPORATION 

Neff Instrument Corporation offers a complete line of instrumentation amplifiers for laboratory, industrial, and aerospace ap-
plications with prices ranging from $100 to $3000. If your requi rements are not met by one of the listed models, please contact 
our sales office listed below. Chances are they can suggest a model for your exact application. 

Model 119 122 124A 126 127 

Many Neff Amp-
lifiers include the 
following standard 
features. Integral 
Power Supply; 
Full Scale Offset; 
Multiplexed Out· 
put; Galvanom· 
eter Matching; 
Simultaneous 
Wideband and 
Narrow Band 
Outputs; Input 
and Output Zero 
Control; 8 or 16 
Channel Rack 20kHz Wideband 100kHz Wideband 100kHz Wideband 50kHz Wideband, Automatic/Program-Enclosures; Single 
Channel Case. Differential, Chopper differential. General differential, 300 volt differential, high mabie Gain, 100kHz 

Stabilized. For high purpose low noise operating CMV. For performance-low Wideband differential. 
Products available accuracy applications amplifier for use with industrial and data cost. For multi·channel High Speed FET, gain 
on GSA. Please demanding extreme tape recorders, systems where high data systems where selection. Twelve 
request Federal stability. oscillographs, and voltage is present. minimum size is programmable gain 
Supply Catalog. data systems. important. steps. 

GAIN 1 to 3000 1 to 2500 1 to 2500 0.2 to 2500 1 to 1000 
Switch Steps 1, 2, 5, ... 1000 I, 2, 5, ... 1000 I, 2, 5, ... 1000 0.2, 0.5, 1, ... 1000 
Accuracy 0.1% and 0.01% 0.1 % and 0.01% 0.1 % and 0.01% 0.1 % 0.1 % and 0.01 % 
Variable Gain 1 to 3 Multiplier 1 to 2.5 Multiplier 1 to 2.5 Multiplier 1 to 2.5 Multiplier 
Input 
Impedance 100 Megohms 100 Megohms 100 Megohms 10 Megohms 100 Megohms 

Bandwidth 20kHz 100kHz 100kHz 50kHz 100kHz 
Filter Filter Filter Filter Filter 

Switc~ Selectable Switch Selectable Switch Selectable ~witch Selectable Switch Selectable 
12db/Octave 12db/Octave 12db/Octave 12db/Octave 12db/Octave 

Output ± 10 volts, ± 100 MA ± 10 volts, ± 100 MA ± 10 volts, ± 100 MA ±10volts, ±lo MA ± 10 volts, ±.lOo MA 
Wideband or Wideband and Wideband and Direct and Multiplexed Wideband and 
Narrow Band Narrow Band Narrow Band Narrow Band 

Common Mode 120db 120db 120db 120db 120db 
±50 volts ±25 volts ±300volts ±10 volts ±10 volts 

Zero Stability ± 1 microvolt ± 5 microvolts . ± 5 microvolts ± 5 microvolts ± 5 microvolts 
±0.2p.v/"C ±0.5p.v/"C ±0.5p.v/"C ±1p.v/"C ±1p.v/"C 

Noise 
10KHz 3p.v RMS 2p.v RMS 2p.v RMS 2p.v RMS 2p.v RMS 
10Hz 3p.v peak·to·peak 0.5,uv peak·to·peak 0.5p.v peak·to·peak Ip.v peak-to· peak 1.5JLv peak·to·peak 

SALES OFFICES Albuquerque (505) 299·7658 • Boston (617) 275·8310 • Chicago (312) 585·5485 • Cleveland (216) 261·5440 • Dallas (214) 231·2573 • Dayton (513) 
426·5551 • Denver (303) 934·5505 • Detroit (313) 526·8800 • Greensboro (919) 273-1918 • Houston (713) 621·0040 • Huntsville (205) 881·6220 • Indianapolis (317) 
293-0696 • Kansas City (913) 381-5852 • Los Angeles (213) 245-9404 • Milwaukee (414) 464-5555 • Minneapolis (612) 544-9393 • Montreal (514) 670-1212 •. Newark 
(201) 687·8737 • New York (914) 769-1811 • Orlando (305) 843-1510 • Ottawa (613) 725-3354 • Philadelphia (215) 887-9610 • Phoenix (602) 263-1250 • Pittsburgh 
(412) 371-9449 • Portland (213) 357-2281 • Rochester (716) 266-1400 • San Diego (714) 232-2017 • San Francisco (408) 244-1505 • Seattle (213) 357-2281 • St. Louis 
(314) 524-6900 • Toronto. (416) 678-1500 • Vancouver, BC (604) 253-7136 • Washington, DC (215) 887-9610 • Waterbul}' (203) 775-0055. 

NEFF INSTRUMENT CORP., 1088 EAST HAMILTON ROAD, DUARTE, CALIFORNIA 91010 • (213) 351-2281 • TWX 910-585-1833 

eem /1971 See YELLOW SECTION for Local Offices, Phonas 1291 
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~ 1~~~~.~ A~I~C~!6 AMS-=D~~~~L~~S 
~ Telephone: (213) 934·3566 We manufacture over 50 products 

FREE-50 
Industrial & 
Audio Operational 
Amplifier 
Applications 

POWER REQUIREMENTS 

OPERATING TEMPERATURE 
RANGE (Case) 

INPUT 
Impe~anca (Open LOOp) 
Offset Voltage 

(Rs = 10K) 
Bias Current 
Common Mode Voltage 

Range 
Equivalent Orift 

(Rs = 10K) 
Equivalent Noise 

Common Mode 
Rejection Ratio 

TRANSFER 
Voltage Gain 

Unity - Gain 
BandWidth 

OUTPUT 
Impedance (open loop) 
Voltage Swing/Load 
Slewing Rate 
Full Power 
Maximum Current 
Peak Power 
RMS Power 
Level 
Total Harmonic distor­
tion at full power. 

SIZE 

PRICE 

POWER REQUIREMENTS 
Power Supply Voltage 
Power Supply Current 

OPERATING TEMPERATURE 
RANGE (Case) 

INPUT 
Input Offset Voltage 
Input Bias Current 
Input Impedance 
In~ut Common Mode 

oltage Range 
Equivillent Input Drift 
Equivalent Input Noise 

TRANSFER 
Internal Power 

Dissipation 
Open Loop Voltage Gain 
Unlty·Galn Bandwidth 
Cammon Mode Rejection 

Ratio 

OUTPUT 
Output ImftedanCe 
Output Va tage 

Swing/Load 

Output Capacitance 
Loading 

Output Slewing Rate 
OVerload Recovery 

SIZE 

PRICE 

MODEL 360M 
Microphone 
Preamplifier 

±12v to ±24v @ 30ma 
or + 12v to + SOv ~ 30ma 
or -12v to - SOv 30ma 

-20°C to +85°C 

SO to 600 Ohms 

-125 DBM 

Has internal input. 
isolation transformer 

MODEL 416 
D.C. Thru Audio 

Operational Power 
Amplifier 

±12v to ±24v 
±12 ma to ±30 ma 
plus load current 

-20° to +85°C 

20K 

±100 mv 
0.2 p,a 

Up to ±30v 

±O.S mv/oC 
20 p,v 

80 DB 

·650 

20 cy to 25 kc (-3 DB) 2 mc 

10 ohms 0.5 Ohm 
Up to ±2OV/8 Ohms 

+14 DBM with 
B± = ±24v 

1" Dia. x 2" 
Seated Height 

5v/p,sec 
D.C. to 25 kc • 
2 Amps 
40w music 
lOw 
+40 dbm 

0.5% 

2" dia. x 3" 
Seated height 

$30.00/1 to 99 
$27.00/100 to 999 

~30.00/1 to 99 
2S.00/100 to 999 

MODEL 4009 
Medium Voltage 
D.C. Operational Amplifier 

±12v ±24v ±36v 
±2.S ma ±5ma ±Bma 

MODEL 435 
Medium Voltage 
D.C. Operational 

Amplifier, 

+12v to ±2Sv 
±8 ma to ±lS ma 
plus load current 

-5SoC to +8SoC 

20K 

±20mv 
0.5 p,a 

Up to ±20v 

±20 tv/OC 
2 p,v -115 dbm) 

80 DB 

20,000 

2 mc 

50 Ohms 
±2OV/50 Ohms 
SV/p,sec 
D.C. to 2S kc 
±4ooma 

2w 
+33 dbm 

0.05% @ +24 dbm 

5·Pin Modified TO·3 
Case Mates with 9·Pin 
Naval Tube Socket 

130.00/1.99 
25.00/100·999 

MODEL 440 
D.C. Thru Audia 

operational Power 
Amplifier 

±12v to ±J6v 
±12ma to ±30ma 
plus load current 

-SsoC to +8SoC 

20K 

±100mv 
0.2 p,a 

Up to ±30v 

±0.5 mv/oC 
20 p,v 

80 DB 

650 

2 mc 

0.1 Ohm 
±24v/4 Ohms 
5v/ p,s 
D.C. to 25 kc 
15 Amps 
100 Watts 

50 Watts 

< 0.5% any supply 
voltage & power level 

4'%" x 5112" x 2%" 
Seated Height 

$60.00 Model 440 
$35.00 Model 440K Kit 

MODEL S-50K 
Dual Channel 

50 W RMS 
Power Amplifier Kit 

115v • 60 Cy •• 1 Phase 
@ 2.0 Amps 

- 20°C to + 70°C 

Per Channel 
lOOK 

20p,v 

10 (20 DB) 

May be changed via 
Feed Back Resistor 

0.1 Ohm 
±28v/8 Ohms 

D.C. to 20 kc 
10 Amps 
100 Watts 
50 Watts 

0.5% 

7" H x 19" w Panel-
Chassis Plug·ln Ampl. 
and Power Supply 

Kit ~170,00/ea. 
Wire $230.00/ea. 

MODEL 425 
Medium Voltage 
D.C. Operational Amplifier 

±12v ±25v 

±Bma ±15 ma 

- 5SoC to + 12SoC - 55°C to + 125°C - 550C to + 70°C -20°C to +B5OC - 20°C to + B5"C 

INPUT 
< 100 mv < 100 mv < 100 mv Input Offset Voltage ±20mv ±20mv 
0.2 p,a 0.2 p,a 0.2 p,a Input Bias Current 0.5 p,a 0.5 p,a 
20 K 20K 20K Input Impedance 

(Open Loop) 20K 20K 
±10v ±20v ±30v Input Common Mode 
< 0.5 mv/oC < 0.5 mv/oC < 0.5 mv/oC Voltage Range ±10v ±20v 
10/Lv 10 p,v 1(1 p,v Equivalent Input Drift 

(Rs = 10K) ±20 p,v/oC ±20 p,v/oC 
Equivalent Input Noise 

(Rs = 1K) 2 p,v (-115 dbm) 2'p,v (-115 dbm) 

.'TRANSFER 
Internal Power 

60 mw 240mw 600 mw Dissipation 200mw 750 mw 
500 650 BOO Open Loop Voltage Gain 5,000 20,000 
30' me 30 me 30 mc Unlty·Galn Bandwidth 2 me 2 me 

Common Mode Rejection 
60 DB BO DB BO DB Ratio 80 DB BOOB 

OUTPUT 
2.5K 2.5K 2.5K Output Impedance 

(Open Loop) 100 Ohms 100 Ohms 
±10v/50K ±20v/SOK ±3OV/50K Output Voltage 

~ g~?g~ ±15v/10K ±20v/10K Swing/Load ±10v/1K ±20v/1K 
± Bv/ 2K ±lOV/2K ±Bv/600 Ohms ±lBv/600 Ohms 

(+16 dbm) (+24dbm) 
0.1 p,f 0.1 p,f 0.1 p,f ±3v/50 Ohms ±7v/SO Ohms 
10v/p,s 10v/p,s 10v/p,s oU\"ut Slewing Rate 5v/p,s 5v/ p,s 
5· p,S Sp,s 5 p,s ·Ful Power Output D.C. to 25 ke D.C. to 25 ke 

Low Silhouette Low Silhouette Low Silhouette SIZE I" Dia. x 1%" 1" Dia. x 1%1" 
Modified TO·5 Can Modified TO·5 Can Modified TO·5 Can Seated Height Seated Height 

~10.00/1 to 999 PRICE ~25.oo/1 to 99 
B.OO/1K to 10K 22.00/100 to 999 
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11f1 PRESTON I 
SEC. 1100 • AMPLIFIERS! PREAMPLIFIERS 

SCIENTIFIC INCORPORATED 
805 East Cerritos Ave., Anaheim, Calif. 92805 
Tel. (714) 776-6400 

INSTRUMENTATION AMPLIFIERS 

83DDXWB 
AMPLIFIER 

83DDXWBRC 
AMPLIFIER 

X-M007D6 
NULL-METER! 
AMPLIFIER 

Preston Scientific's outstanding Model 
XWB Series Floating Differential AMPLI­
FIER has been designed for use in a 
variety of modern high speed data acqui­
sition and process control .systems ap­
plications requiring very low noise and 
drift, fast over-load recovery and settling 
times, high accuracy, wide dynamic CMR 
and CMV. 

SPECIFICATIONS, MODEL 8300 XWB 

Description Gain 

Floating Differential Amplifier 
10·position 

/:,,2i io s~3i>0 

RMS Noise 
RTI (P-P) Drift Input Z 

7 p,V 0.2/LV/oC 100 Megohms 

SPECIFICATIONS, MODEL 8300 XWBRC 

Description Gain 

Programmable Gain Amplifier 
10-position 
1, 2, 5 seq. 

K = 1 to 1000 

RMS Noise 
RTI (P-P) Drift Input Z 

7/LV 0.2 p,V/oC 100 Megohms 

SPECIFICATIONS, MODEL 706 

Description Gain 

DC Amplifier/Null Meter 10-10' 

RMS Noise 
RTI (P-P) Drift Input Z 

0.3/LV O.l/LV/oC 200K-ohms 

'"(B) 8.75H, 2.12W, 20.38L (S) 6.70H, 3.45W, 12.22L 

Specifications include: 
• 0.005% Linearity 
• 150 db Common Mode Rejection 
• 30 Microsecond Settling Time 
• Switchable Filtering 
• 0.2 Microvolt per DC Drift 

• 350 Volt Common Mode Voltage 
• 100 kHz Bandwidth 
• 0 to +50°C Temperature Range 

Bandwidth Common Mode 
(-3 DB) Lin. Reject Volt 

±0.005% 300 Volts 100 kHz ±3/Lv 120 db Peak RTI 

Output 
Capability Options Size** Price 

±1O Volts Dual B $645. at ±100 MA Output 

Bandwidth Common Mode 
(-3 DB) Lin. Reject Volt 

±0.005% 300 Volts 100 kHz ±3/Lv 120 db Peak RTI 

Outeut 
Capa ility Options Size** Price 

±10 Volts Switch, Sel. B $1575. at ±100 MA Bandwidth 

Bandwidth Common Mod;, 
(-3 DB) Lin. Reject Volt 

Selectable ±O.l% 140 db 300 Volts 
10-1-0.1 Hz Peak 

Outeut 
Capa ility Options Size"" Price 

±10 Volts 100 Hz S $445 at ±10 MA Bandwidth 

PRESTON SCIENTIFIC also manufactures Digital Volt Meters and Digital Panel Meters EEM Section 2900 Page 549 and A! D Converters EEM Section 
2000 Page 373. For the location of your nearest PRESTON· representative refer to Yellow Section. 

eem!1971 See YELLOW SECTION for Local Offices, Phones 1293 
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TELEDYNE PHILBRICK 
CIRCUIT MODULES 

LINEAR FUNCTION MODULES· 
Teledyne Philbrick produces a wide variety of operational amplifiers 
(both discrete and microcircuit) to fill virtually any applications require­
ment. Comprising differential, chopper stabilized, parametric, or FET 
input, these amplifiers are available in hybrid, discrete component, or 
monolithic packages for military, industrial or commercial requirements. 

NONLINEAR FUNCTION MODULES 
To the systems engineer faced with solving nonlinear 
applications, Teledyne Philbrick offers a wide variety 
of circuit modules to generate intentional, predeter· 
mined, accurate and stable distortion, the slope of 
which can be described by a single and useful mathe­
matical expression. 

DATA CONVERSION MODULES 
Teledyne Philbrick· manufactures a comprehensive 
selection of self-contained D/A and AID Converter 

. modules offering an outstanding range of performance 
characteristics. Reinforced by the reliability, quality, 
and experienced applications support you can expect 
from Teledyne Philbrick, these data conversion "build­
ing blocks" are ideally suited to the design of a wide 
variety of high performance real time, on-line data 
conversion systems. 

POWER MODULES 
Teledyne Philbrick reliable power supply modules 
and regulators for op amps and related circuitry and 
modular supplies for micrologic circuitry are designed 
to convert unregulated energy to productive, regu­
lated voltage at low power levels. Power supply fea­
tures assure: 

TESTERS 

• log Amplifiers 
• Multiplier/Dividers 
• Sine & Cosine Elements 
• Square Law Elements 
• Track & Hold Modules 
• Variable Function Elements 
• Vector Operation 
• Three-mode Integrator 

• Test Equipment 
• Display Systems 
• Computer Interfacing 
• Instrumentation 
• Process Control 
• Data Acquisition 

• Protection against overloads and 
short circuiting 

• low temperature coefficient 

• Low ripple, minimum noise 

• Fast response time 

Teledyne Philbrick supplies the most comprehensive as­
semblage of circuit modules-both discrete and micro­
circuit-and the related instrumentation and power 
available from a single source. This total capability per­
mits an ease of product selection and offers the most 
thoroughly experienced applications support available. 

Teledyne Philbrick manufactures quality instrumenta­
tion designed to offer you versatility and simpliCity in 
op amp testing and system simulation. Op amp testers 
feature: 

The Teledyne Philbrick Operational Man-

• Automatic and semi-automatic test 
• Manual, internal or rell\ote programming 
• Tests IC, Hybrid and Discrete op amps and 

comparators 

ifold offers the engineer: . 

• Reduced breadboarding time 
• Plug-in function boards for linear 

and nonlinear modules 

• Easy-to-follow circuit displayed for 
teaching purposes 

EPHILBRICK 
TOLL FREE REAOY DATA, 800-225·7883 

DEPT. EEM·71 I ALLIED DRIVE AT ROUTE 128 I DEDHAM, MASSACHUSETIS 02026 I (617) 329-1600 I TWX (710) 348-6726 I TELEX, 92-4439 I CABLE, TELEPHIL 
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Low-Noise Transistor Amplifiers (Partial List) 

Freq. Noise Gain Power Output Typicallntorcept 
Rango Figure Gain Flatness For 1 dB Point For 1M VSWR Power 

Type CGHz) CdB) CdB) CdB) Comp.edBm) Products (dBm) InlOut Requirement 

WJ·5030-5 .05- .50 2.5 25 -'.0 +7 +15 2.512.0 + 15 vee 
WJ-S030 .05- .50 3.5 30 'O!:1.0 -3 +7 2.5/2.0 + 15 voe 
WJ-50S7 .05- .50 3.5 30 • 1.0 -3 +7 2.5/2.0 115VAC 

WJ-5106 .50-1.0 7.0 20 . 0.75 +23 +3. 1.35/1.35 +24VOC 
·WJ·736 .50-1.0 4.0 25 '·1.0 -3 +10 2.0/20 -15VOC 
·WJ·738 .50 .. 1.0 4.0 25 '1.0 -3 +7 2.0/2.0 115VAC 
WJ·74Q .5 -1.0 4.0 25 =1.0 -3 +7 2.0/2.0 ,'5VAC 
WJ·73f)..27 .6 - .8 4.0 28 --:1.0 +10 +20 2.0/2.0 -15 vee 
WJ-765 1.2 -1.4 5.0 18.5 ~O.5 +10 +18 2.0/2.0 -'SVDC 
WJ·737 1.0 -2.0 6.0 25 ~1.0 0 +13 2.0/2.0 -15VOC 
WJ-737...:31 1.0 -2.0 5.0 25 =2.0 0 +10 2.0/2.0 -15VDC 
WJ~739 1.0 -2.0 6.0 25 -1.0 0 +13 2.012.0 115VAC 
WJ·S20, 1.0 -2.0 - 14 - 2.0 +30 +42 1.511.5 + 15 vee 
WJ·739-13 1.0 -2.0 6.5 28 "".5 +10 +20 2.012.0 115VAC 
WJ-739-50 1.0 -2.0 6.0 20 ::"1.0 +15 +25 1.7IL7 115VAC 
WJ-739-14 1.0 -2.0 5.0 28 "".0 0 +13 2.012.0 115VAC 
WJ-739-15 1.0 -2.0 10.0 35 =1.5 +10 +20 2.5/2.5 115VAC 
WJ-739-24 1.0 -2.0 8.0 45 -'.5 +10 (SAT) - 2.5/2.5 115VAC 

WJ-741 1.0 -2.0 6.0 25 :-::1.0 0 +13 2.0/2.0 115VAC 
WJ-757 1.0 -2.0 6.0 16 .,0:1.0 -3 +7 2.012.0 -15VOC 
WJ-S200 1.25-1.35 10.0 40 .'.1.0 +30 +42 2.012.0 +28VDC 

··WJ-780 1.0 -2.6 7.0 27 "".5 +5 +20 2.512.5 115VAC 
WJ-780-3 1.43-2.3 6.5 25 ~1.0 +5 +20 2.072.0 115VAC 

WJ-5014 1.3 -2.0 B.O 25 :-:1.0 +5 +20 1.511.5 +25 VDC 
WJ-772 2.2 -2.3 6.0 25 =1.0 +5 +20 2.012.0 -15VDC 
WJ-772.s 2.2 -2.3 6.0 30 -::1.0 +5 +18 2.0/2.0 -15VDC 
WJ·6007 1.0 -4.0 7.5 25 -::1.5 +5 +17 2.0/2.0 115VAC 

··WJ-S004 2.0 -4.0 10.0 30 -01.5 +,0 +20 2.0/2.0 115VAC 

WJ-S004-2 2.0 -4.0 8.S 30 -01.5 +10 +20 2.5/2.5 11SVAC 
WJ-5004-4 2.0 -4.0 7.0 25 -1.5 +5 +13 2.012.0 115VAC 
WJ-5004-7 2.0 -4.0 9.0 45 -1.5 +10 (SAT) +15 2.5/2.5 115VAC 
WJ-5004-13 2.1 -4.2 10.0 31.5 '-'.5 +10 +20 2.012.0 -15 VDC 

··WJ-SOO5 2.0 -4.0 12.0 36 '1.5 +10 +22 2.5/2.5 11SVAC 

WJ-S096 2.0 -4.0 8.5 25 - +5 +12 2.512.5 115VAC 
WJ-5004-22 3.7 -4.2 9.0 15 "0.75 +3 +14 1.2/1.2 -24VOC 
WJ-SOO4-37 3.7 -4.2 9.0 28 '0.35 +5 +20 1.211.2 l1SVAC 
WJ-SOO4-61 3.4 -4.2 7.5 28 -0.5 +12 +23 1.311.3 11SVAC 
WJ-5090 2.0 -4.5 8.5 2B 1.5 +7 +17 2.0/2.0 115VAC 
WJ-S090-4 2.0 -4.5 7.5 25 -'.5 +5 +15 2.0/2.0 115VAC 

"Ouallfied to Mll·E-16400F Class II. 
'Units available with power outputs of + 10 dBm and +20 dBm and noise ligures 01 3.5 dB and 4.0 dB. 

Low-Noise Trave~in91;"Wave Amplifiers (Partial List) 

Sat. Sat. 
Freq. S.S. Power 

Range NF Gain Output Wgt. 
Type (GHz) (db) (db) (dBm) (Ibs) 

Freq. 8.S. Power 
Range NF Gain Output Wgt. 

Type (GHz) (db) (db) (dBm) (Ibs) 
WJ-27B O_HO 4.5 25 -10 17 
WJ-293 OS-1-0 8.0 25 +5 6 
WJ-404 0.5-1-0 8.5 25 +5 14.5 
WJ-J97 0.5-2.0 7.0 25 +3 18 
WJ-278·9 0.6-0.8 3.2 25 -10 17 
WJ·268 1-0-2.0 5.0 25 -10 17 
WJ-r.'4 1.0·2.0 8.0 25 +7 6 
WJ-294-5 1.0-2.0 8.0 28 +7 6 
WJ-32B-l 1-0-2.0 12.0 35 +10 17 
WJ-374 1.0·2.0 5.5 25 0 17 
WJ-405 1.0-2.0 8.5 25 +7 14.5 
WJ-457 1-0-2.0 8.G 25 +7 6 
WJ-280 1-0-2.6 8.0 J5 -10 17 
WJ-294-2 1.0-2.6 8.5 25 +7 6 
WJ-442 1.0-4.0 7.0 25 0 18 
WJ-370-3 1.4-2.3 4.5 20 -13 J8 
WJ-268-20 1. 4.0 25 -10 17 
WJ-268-24 1. 5.0 25 -10 17 
WJ-374-1 1. 5.0 25 0 17 
WJ-269 5.5 25 -10 17 
WJ-295 8.5 25 +7 6 
WJ-295-3 2.0-4.0 10.0 31 +10 6 
WJ-29S-5 2.0-4.0 8.5 28 +7 6 
WJ·329-1 2.0-4.0 12_0 J5 +10 17 
WJ-375 2.0-4.0 6.5 25 0 17 
WJ-4D6 2.0-4.0 8.5 25 +7 14.5 
WJ-422 2.0-4.0 7.5 25 +10 6.5 
WJ-458 2.0-4.0 8.5 25 +7 6 
WJ-462 2.0·4.0 10.0 40 +10 4 
WJ-417 2.(;..4.0 12.0 25 +20 7 
WJ-486 2.0-4.0 15.0 40 +13 3.5 
WJ-3003 2.0-4.0 10.0 JO +20 18 
WJ-281 2.0-4.S 8.0 35 -10 17 
WJ-343 2.0-8.0 7.0 25 0 18 
WJ-355 2.2-2.3 3.7 25 -10 17 
WJ-375-7 2.2-2.3 4.5 13 Note 17 
WJ-295-2 2.3-4.5 9.0 25 +7 6 
WJ-494 2.5-10.0 10.0 25 0 18 
WJ-J81 2.6-5_2 9.5 25 +7 6 
WJ-482 2.6-1;.2 7.5 25 +10 7.5 
WJ-3001 2.6-5.2 10.0 40 +10 3.5 
WJ-3031 2.6-5.2 15.0 40 +13 3.5 
WJ·375-1 2.7-3.1 4.5/5.0 23 0 17 
WJ-29S-34 2.9-3.1 5.0 24 -3 6 
WJ·375-4 3.4-3.6 4.5 25 0 19.5 
WJ-Z69-58 3.7-4.2 5.0 25 -10 17 
WJ·381-11 3.7-4.2 8.0 2B +7 6 
WJ-439 3.7-4.2 8.0 25 +7 17 
WJ-481 3.7-4.2 6.5 28 +10 7.5 
WJ-3025 3.7-4.2 10.0 40 +20 18 
WJ-J034 3.7-4.2 10.0 JO +20 7.5 
WJ-271 4.1HI.0 6.5 25 -5 17 
WJ-286 4.1HI.0 8.0 35 -5 17 
WJ-296 4.0-8.0 9.0 25 +7 6 
WJ-298-5 4.1HI.0 9.0 2B +7 6 
WJ-331-1 4.1HI.0 12.0 35 +10 17 
WJ-407 4.1HI.0 9.0 25 +7 14.5 
WJ-376 4.0-8.0 7.0 25 0 17 
WJ-423 4.0-8.0 7.5 25 +10 6.5 
WJ-459 4.0-8.0 9.0 25 +7 6 
WJ-463 4.0-8.0 10.0 40 +10 4 
WJ-476 4.1HI.0 12.0 25 +20 7 
WJ-oU!5 4.0-8.0 15.0 35 +12 3.5 
WJ-3004 4.0-8.0 10.0 30 +20 18 

WJ-3043 4.0-8.0 10.0 25 +7 12.5 
WJ-3033 4.0-12.0 8.5 25 0 18 
WJ-296-2 4.3-7.35 9.0 25 +7 6 
WJ-J49 4.5-6.5 5.0 25 -10 17 
WJ-J82 4.8-6.2 6.0 25 +13 18 
WJ·382-5 4.8·U 6.0 25 +13 38 
WJ-3002 5.2-10.4 10.0 40 +10 15 
WJ-J032 5.2-10.4 15.0 35 +12 3.5 
WJ-297-2 7.0-11.0 9.5 25 +7 6 
WJ·J96 7.0-11.0 6.0 25 -3 $.5 
WJ-424-14 7.0-11.0 8.0 30 +10 6.5 
WJ-464-1 7.0-11.0 10.0 40 +10 3.5 
WJ-484 7.0-11.0 13.0 J8 +13 3.5 
WJ-484-3 7.0-11.0 15.0 38 +13 5.0 
WJ-484-10 7.0-11.0 12.0 37 +13 5.0 
WJ-3S3-15 7.25-7.75 7.0 30 +13 17 
WJ-3105-5 7.25-7.75 9.0 30 +20 18 
WJ-363-3 8.0-10.0 7.0 30 +13 18 
WJ-J77 8.0-12.0 9.0 25 0 17 
WJ-276 8.0-12.0 8.5 25 -5 17 
WJ-287 8.0-12.0 10.0 J5 -5 17 
WJ-297 8.0-12.0 10.0 25 +7 6 
WJ-297-5 8.0-12.0 10.0 28 +7 6 
WJ-JJ2-1 8.0-12.0 12.0 35 +10 17 
WJ-363 8.0-12.0 8.0 30 +13 18 
WJ-345 8.0-12.0 7.0 25 -3 18 
WJ-384 8.0-12.0 8.5 25 +10 18 
WJ-408 8.0-12.0 9.5 25 +7 14.5 
-WJ-424 8.0-12.0 7.5 25 +10 6.5 
WJ-424-16 8.0-12.0 9.0 28 +13 6.5 
WJ-460 8.0-12.0 10.0 25 +7 6 
WJ-464 8.0-12.0 10.0 40 +10 4 
WJ-472 8.0-12.0 12.0 25 +20 7 
WJ-484-12 8.0-12.0 13.0 J8 +13 3.5 
WJ·491 8.0-12.0 8.0 27 +10 17 
WJ-3005 8.0-12.0 10.0 30 +20 18 
WJ·J044 8.0-12.0 10.0 25 +7 12.5 
WJ-437 8.0-18.0 9.5 25 +3 18 
WJ-424-6 8.5-9.5 6.5 25 +10 6.5 
WJ-345-11 8.5-9.6 S.O 25 -3 18 
WJ-363-4 10.0-12.0 7.5 JO +13 18 
WJ-307-5 10.0-16.0 10.0 25 +7 18 
WJ-307-15 10.7-18.0 11.0 25 +7 18 
WJ-342-2 10.7-18.0 13.0 JO +7 6.5 
WJ'J07-24 12.0-14.0 8.0 25 -5 18 
WJ-307 12.0-18.0 10.0 25 -5 18 
WJ-342 12.0-18.0 12.0 25 +7 6.5 
WJ-342-9 12.0-18.0 12.0 2B +7 6.5 
WJ-J71 12.0-18.0 9.0 25 +12 18 
WJ-425 12.0-18.0 10.0 25 +10 7.0 
WJ-461 12.0-18.0 12.0 25 +7 6.5 
WJ-<65 12.0-18.0 12.0 25 +10 4 
WJ-489 12.0-18.0 13.0 35 +13 5 
WJ-489-10 12.0-18.0 13.0 37 +13 5 
WJ-3045 12.0-18.0 12.0 25 +7 12.5 
WJ·3006 12.0-18.0 13.0 JO +20 18 
WJ·3'3 IS.0-26.5 13.0 25 0 18 
WJ-393-6 11.0 25 0 18 
WJ-3000 14.0 25 +7 25 
WJ-J93-S 9.0 25 0 18 
WJ-J93-4 15.0 35 +4 18 
WJ-338 26.5-40.0 14.0 25 +3 25 
WJ-338-6 28.0-34.0 15.0 25 +5 25 
WJ-JJ8-5 34.0-36.0 13.0 25 +3 25 
WJ-449-1 40.o-SO.0- 17.0 20 +5 27 
WJ-449-2 40.0-S0.0 19.0 20 +3 27 

Note: The amplifier shall have a maximum of 1.0 dB 
gain compression at an input level of -lS d8m. 

SEC. 1100 • AMPLIFIERS/ PREAMPLIFIERS 

Only at W-J 
Such a Selection 
of Dependable 

lOW-NOISE 
AMPLIFIERS 

WATI(INS-JOHNSON 

3333 HillVIEW AVE. 

STANFORD INDUSTRIAL PARK 

PALO ALTO. CALIF. 94304 

(415) 326·8830 
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Balco Ie_ 
marSTan .. 
BALce ELECTRONICS, INCORPORATED 

307 Washington Street, Orange, N.J. 07050 • (201) 677·1200 
. TWX 710·994-5812 

RC Networks virtually immune to temperature 
change are now available; i.e., 4 PPM/DC from -55 
to +85°C, and 10 PPM/DC from -55 to 125°C. 
Types are available with combined retrace and hys­
teresis effects of <.02%. 
Network pairs, or dual networks can be supplied 
with individual RC products matched to <.02%. 

These devices are available in compact hermetically 
sealed printed circuit cases or as discreet hermeti­
cally sealed components. 
Types can be supplied to meet high reliability spec­
ifications in excess of military specifications. On 
request, documented test data on serialized units 
can be supplied with each lot shipped. 

Now for the first time in one facility, Balco-Marstan 
combines manufacturing capabilities in Precision 
Film Capacitors and Precision Wire~Wound Resis­
tors. It is no longer necessary to purchase separate 
components whose compatibility is a matter of 
chance. Attempting to closely match dissimilar 
parts is expensive and risky. AT BALCO-MARSTAN 
WE ARE SPECIALISTS. Your RC application will be 
reviewed by a staff experienced in the pitfalls of 
network design. 
Our unique side by side proceSSing insures the 
ultimate in component compatibility and over-all 
performance. From amongst our files of applications 
covering Integrators, Phase Shifters, Oscillators, 
Twin-T Filters, etc., we have selected an example. 

Exceptionally stable and versatile integrator circuits 
are obtainable using multiple input RC modules 
designed specifically to provide low drift, high ther­
mal stability, minimum leakage, and large time con­
stants. A typical connection diagram for such a 
network isshown in the diagram. 
Initial conditions are established by closing the 
switch S, and leaving it closed for sufficient time 

. for C to be charged to voltage E. The computing 
process starts when the switch is opened, perform­
ing simultaneously the operations of weighted sum- I 

mati on and integration. The output of this circuit, 
in the ideal case, is in accordance with the following 
relation: 

1 e, + e, + el e" t( . 
eo = -J - - - ---+ -) dt + E c R, R2 RI RN 

o 

Since the absolute value of each RC product is a 
direct factor in the circuit transfer function, all RC 
parameters must have high initial accuracy, and 
must exhibit maximum stability with both tempera-

RC NETWORK 

RC MODULE 
r--------------~-----~ 

R, C 

,--------------, 
i~C~! 
I I 
I I frct-r-1 ! I.:-____________ .J 

DUAL 
RC 

NET WORK 

+ 
DC SUPPLY 

e, O+--"""'----..--II--+~:__------, 

R. 
e. ot--"""'-~------!c-o-+--I 

Temp. 
Range 

L ___________________ _ 

Nominal Closest 
Time Initial 

Constant Tolerance 

1.0,uSec. ±0.03% to 100 sec. 
101,usec. ±0.03% to 1 msec. 
1.1 msec. ±0.02% to 5 sec. 

5.1 sec. ±0.03% to 20 sec. 
100,usec. 
to 1 ms ±0.04% 

1.1 msec. ±0.O3% to 5 sec . 
5.1 sec. ±O.O5% to 20 sec. 
21 sec. ±0.15% tp200 sec. 

RC Product 
Stability 

After Temp. 
Cycling 

±0.02% 

±0.03% . 

±0.02% 

±0.02% 

±O.03% 

±O.O2% 

±O.O3% 

±0.10% 

t 

RC ProduCt 
Variation 

With Temp. 

O± 4ppm/oC 

o ± 4ppm/oC 

O± 4ppmrC 

o ±10ppm/oC 

Q±lOppm/oC 

0±10ppm/oC 

o ±10ppm/oC 

o ±20ppm/oC 

ture and time. Dimensional specifications, however, 
must be considered. 

RC product accuracy and stability is dependent on 
practical restraints on the individual components 
and, to aid the circuit designer in realistically com­
puting system accuracy, the abov~ table has been 
developed. 

For Precision Capacitors and Precision Resistors see pages 2346, 2347 and pages 2820, 2821. 

mBaarslcTaOn • - . BALCO ELECTRONICS, INCORPORATED 307 Washington Street, Orange, N.J. 07050 • (201) 677-1200 
.. . TWX 710-994-5812 
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SEC. 1700 • CIRCUIT ASSEMBLIES/PC BOARDS 

CINCH·GRAPHIK ... 

World's largest independent manufacturer of 

• Precision double-sided, printed circuit boards with plated-thru holes 

• Multilayer printed circuit boards 

High volume 
production for 

Aerospace, Missile, 
Instrumentation and 

Data Processing 
Industries 

At Cinch-Graphik you'll find the industry's newest, most 
modern facilities combined with the industry's most 
knowledgeable, experienced people ••. the people that 
have made Cinch-Graphik foremost in its field. These are 
the people who have devised and developed the inno­
vations and techniques that enabled Cinch-Graphik to 
develop the first through-hole plating and the first mul­
tilayer boards with 36 layers on automated equipment. 

Perfection is a creed at Cinch-Graphik ... out of 800 
people, one in every five is directly involved in inspec­
tion and quality control. To these people, meeting the 
requirements of Military Specifications such as MIL-P-
55110 and MIL-S-9858 has become second nature. 

Cinch-Graphikcan handle your largest delivery require­
ments ... our 125,000 square foot plant houses the 
most advanced precision production equipment in the 
industry. For high volume commercial, industrial, or 
military printed circuit boards, look to the leader in 
printed circuitry ... look to Cinch-Graphik. Contact your 
local Cinch-Sales office listed in EEM or write Cinch­
Graphik, 200 South Turnbull Canyon Road, City of 
Industry, California 91744. Phone (213) 333-1201. 

, CINCH-GRAPHIK' 

See YELLOW SECTION far Lacil Offices, Phones 1297 
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drcu.1t-stlk- INSTANT CIRCUIT BOARDS TM. FOR INDUSTRY 
ADHESIVE BACKED COPPER PATTERNS· . 

® 1518 W. 132nd Street, Gardena, California 90249 • (213) 532-1450 

""'t. ••• G 

A PROVEN TECHNIQUE· 
TO PRODUCE HIGH 
RELIABILITY CIRCUIT 
BOARDS DIRECTLY 
FROM SKETCHES OR 
LOGIC DIAGRAMS. 

R 

S 

T 

--------------------------------------------------------x 

u w CC DD EE FF GG HH 

Sub·Elements are approx.1/2 size . 1111111111111111 
AA 

U.S. PATENT 3,538,389 & other Patents Pending 

1111111111111111 

111111111111111111 BB 

~,,~ 

'j~' 
H 

This aerospace proven concept in circuit packaging permits rapid assembly of 
all prototypes and limited quantity production systems directly from engineer· 
ing schematics and logic flow diagrams. 
All sub·element conductors are preplated and ready for soldering. Etched 

copper sub·elements are supplied on thin substrates which have a high 
strength pressure sensitive adhesive backing. They are designed to withstand 
soldering temperatures, and offer exceptionally good adhesion strength, yet 
can be removed when changes require a Circuit·Stik "instant" modification. 

THE "1000" SERIES (MFR'S. TYPE) CIRCUIT-STIK SUB-ELEMENTS ARE PRE-DRILLED ON .100·INCH GRID 
TO MATCH PRE·PUNCHED BOARD MATERIAL - REQUIRES NO DRILLING AND NO TERMINALS 

Compact. Flat Pack, 24 Lead 

1001·010 A 10 TO·18 or TO·5 3 Lead $ 2.50 Compact, Flat Pack, 28 Lead 

1001·030 A 30 TO·18 or TO·5 3 Lead on 5 'strips 6.75 Compact, Flat Pack, 36 Lead 

1021·010 C 10 TO·5 3 Lead 2.50 R Compact, Flat Pack, 40 Lead 

1021·030 C 30 TO·5 3 Lead on 5 strips 6.75 R Compact, Flat Pack, 42 Lead 

1023·010 E 10 TO·5 6 Lead 3.00 Oual·ln·Line Package Sub·Elements 

1023·030 E 30 TO·5 6 Lead on 5 strips 8.10 1101·010 10 Dual·ln·Line 14 Lead $ 3.00 
1024·010 10 TO·5 8 Lead 3.00 1101·030 30 Dual·ln·Line 14 Lead on 5 strips 8.10 
1024·030 F 30 TO·5 8 Lead on 5 strips 8.10 1102·010 10 Dual·ln·Line 14 Lead 3.00 
1025·010 G 10 TO·5 10 Lead 3.00 
1025·030 G 30 TO·5 10 Lead on 5 strips 8.10 1202·005 U 6 DIP's/Strip, 14/16 Lead, pwr. and gnd. avail. 7.75 
1026·010 H TO·5 12 Lead 3.50 1204·005 V 6 DIP's/Strip, 14 Lead, pwr. and gnd. pins 7/14 6.50 

TO·5 9.45 1206·005 W Universal, 30 DIP's on 5 strips 7.75 
1208·005 X 6 DIP's/Strip·, 14 lead 6.50 

1031·010 10 Compact, TO·5 or TO·18 3 lead $ 2.50 Plug·ln Connector Strips "Hard Gold over Nickel Plate" 

1031·030 30 Compact, TO·5 3 lead on 5 strips 6.75 1351·005 Y 15 Pin, .100" Spacing, Component Side $ 6.25 

1033-010 10 Compact, TO·5, 6 lead 3.00 1352·005 Y 15 Pin, .100" Spacing, Circuit Side 6.25 

1033·030 30 Compact, TO·5 6 Lead on 5 strips 8.10 1353·005 y 15 Pin, .125" Spacing, Component Side 6.25 

1034·010 K 10 Compact, TO·5 8 Lead 3.00 1354·005 Y 15 Pin, .125" Spacing, Circuit Side 6.25 

1034·030 K 30 Compact, TO·5 8 Lead on 5 strips 8.10 1355·005 Y 15 Pin, .156" Spacing, Component Side 6.25 

1035·010 L 10 Compact, TO·5 10 lead 3.00 1356·005 Y 15 Pin, .156" Spacing; Circuit Side 6.25 

1035·030 L 30 Compact, TO·5 10 Lead on 5 strips 8.10 1361·005 22 Pin, .100" Spacing, Component Side 7.50 

1036·010 M 10 Compact, TO·5 12 Lead 3.50 1362·005 Z 22 Pin, .100" Spacing, Circuit Side 7.50 

TO·5 12 Lead on 5 strips 9.45. 1363·005 Z 22 Pin, .125" Spacing, Component Side 7.50 
1364·005 Z 22 Pin, .125" Spacing, Circuit Side 7.50 
1365·005 Z 22 Pin, .156" Spacing, Component Side 7.50 

1061-010 Q 10 Flat Pack, 10 Lead $ 3.00 1366·005 Z 22 Pin, .156" Spacing, Circuit Side 7.50 
1062·010 Q 10 Flat Pack, 14 Lead 3.00 
1066·010 Q 10 Flat Pack, 22 lead 6.00 

Discrete Component Strips 

1067-010 .Q 10 Flat Pack, 24 Lead 6.00 1302·005 16 Discrete, Component Strip, mounts 80 $ 5.50 

1069·005 Q Flat Pack, .28 lead 4.25 1311·010 Universal Strip, mounts 80 discretes 6.00 

1073·005 Q Flat Pack, 36 Lead 5.00 Distribution Strips 
1075·005 Q Flat Pack, 40 Lead 6.50 1321·010 CC 10 .100" wide $ 3.50 
1076·005 Flat 42 lead 6.50 1322·010 DO 10 .063" wide 4.10 

1323·010 EE 10 .250" wide 4.50 
$ 3.00 1324·010 FF 10 .250" wide 4.80 

3.00 1325·010 GG 10 Single Row .100" 'hole spacing 4.00 
5.00 1326·010 HH 10 Double Row .100" hole spacing 4.50 
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SEC. 1700 • CIRCUIT ASSEMBLIES/PC BOARDS 

INSTANT CIRCUIT BOARDS ™ • FOR INDUSTRY 
ADHESIVE BACKED COPPER PATTERNS 

® 1518 W. 132nd Street. Gardena. California 90249 • (213) 532-1450 

~ I-A---l 

T P 10 vl1 
1 ~ 01 [i] ~ ~C~ 
~ M N 0 

o 
R x FINISHED BOARD 

THE "2000" SERIES (MFR'S TYPE) CIRCUIT-STIK SUB-ELEMENTS ARE FOR COMPACTNESS - AND ARE NOT DRILLED. 

Mlr's Pes. Sub·Element prict. Mfr"·· 
Type Fig. Per D.scrlption Type . Fill; 

Pkg. 

2001-010 0 10 TO·183 Lead $ 2.00 7153 P 
2001-030 0 30 TO·183 Lead on 5 strips 5.40 7154 P 
2021·010 E 10 TO·53 Lead 2.00 
2021·030 E 30 TO·5 3 Lead on 5 strips 5.40 

7201 R 2024·010 F 10 TO·58 Lead $ 2.50 
7202 R 

2024·030 F 30 TO·5 8 Lead on 5 strips 6.75 
7203 R 

2025·010 G 10 TO·5 10 Lead 2.50 
7204 R 

2025·030 G 30 TO·5 10 Lead on 5 strips 6.75 
2026·010 H 10 TO·5 12 Lead 3.00 7251 U 

7261 U 
2026·030 H 30 TO·5 12 Lead on 5 strips 8.10 
2102·010 I '10 MSI Oual·ln·Line 24 Lead 6.00 
2367·005 J 5 22 Pin Connector, Gold Plated 6.25 

.156 Spacing, Component Side 7301 T 
2368·005 J 5 22 Pin Connector 6.25 

Strip, .156 Spacing, Circuit Side 7351 U 
2301·005 L 5' 21 Discrete Components per Strip 105 total 4.75 7352 U 
2401·010 M 10 TO·3 Subelement (Flange Mtg.) 5.00 
2402·010 N 10 SCR Stud Mtg. 3.00 7402 V 
2403·010 O· 10 SCR Flat Pkg. Mtg. 3.00 

Capper Tape, Pressure Sensitive Adhesive 7405 V 

7101 P 1 .062" wide x 9 It. lang $. .75 7452 V 
7102 P 1 .100" wide x 9 ft. long .90 
7103 p 1 .187" wide x 9 ft. long 1.00 7455 V 
7104 .P 1 .250" wide x 9 It. long 2.00 
7105 P 1 .031" wide x 9 ft long .75 
7106 P 1 .040" wide x 9 It. long .75 7501 W 
7107 P 1 .050" wide x 9 It. long .75 7502 W 

Mylar Tape, Pressure Sensitive Adhesive 7503 W 

7151 P 1 .100" wide x 30 ft. long $ 1.00 7504 W 

7.152 P 1 .150" wide x 30 ft. long 1.25 8951 X 

1M 
PRECISION PRINTED ARTWORK SYMBOLS 
FROM CENTRON ENGINEERING, INC. 

••• 
2001 

0°. 
° ° 0.0 
2007 

1111111 

iii iii iii iii iii iii iii 
2029 2x 

••••• 
·0 •• • 8 

2010 1003 

IIIIIII 

IIIIIII 
2030 2x 

\ 

~. $ 
1007 

1111111 
2081 22 Contact/Strip 

CIRCUIT ARTWORK TAPE (BLACK CREPE) 20 YARD ROLLS 

CT 100·031 
CT 100·040. 
CT 100·050 
CT 100-062 
CT 100·080 
CT 100·093 

.040" 

.050" 

.062" 

.080" 

.093" .75 

.156" 

.187" 

.200" 

.250" 

•• • 
2011 

.75 

.75 

.75 

Pes. ' ,.·:Sub;Element Per D .. cri~l.n Price 
Pkl •. 

1 .200" wide x 30 It. long $. 1.50 
1 .300" wide x 30 It. long 2.00 

Capper Donut Pads, Pressure Sensitive Adhesive 

250 .100" diameter $. 2.50 
250 .125" diameter 2.50 
250 .187" diameter 3.00 
250 .250" diameter 3.50 

5 Copper Sheet,S" x 6", Adhesive Backing 5.75 
5 Epoxy·Glass Insulalive 5.75 

Sheet, 5" x 6" Adhesive Backi ng 

Epoxy· Glass Board Material 

1 Pre·punched .$ 8.00 
8'12" X 17" .100 Spacing 

1 Plain 6" x 12" 1.95 
1 Plain 12" X 18" 5.35 

Pre·Shaped Boards 

1 Pre-Punched/"A"-4.5", "8"-6.5", $ 5.25 
"C" .. 22 pins 

1 Pre·punchedI"A"·4.0", "B"·4.5, 
"Crt"lS pins 

4.25. 

1 Plain IIA"_4.S", IIB"·6.5" I 2.95 
"C"·22 pins 

1 . Plain/IIA"-4.0Il, "8"-4.5", 2.35 
"C"·15 pins 
Connectors, .156 Pin Spacing 

1 15 Pins $ 2.35 
1 30 Pins 2.75 
1 22 Pins 3.00 
1 44 Pins 3.50 

1 Prototype Kit $99.50 

;:~l; d;:<:;,.e~C~!~.li~··.·.· ·Symb<. :per'p 
Per.Pkg. .,~~i~i; 

2001 TO·18 2x 3 Lead 250 $. 6.50 
2011 TO·5 2x 3 Lead 250 6.50 
2007 TO·5 2x 8 Lead 250 6.50 
2010 TO·5 2x 10 Lead 250 6.50 
1003 Reg. Target 250 6.50 
1007 Reg. Target 250 6.50 
1009 Reg. Target 250 6.50 
2029 14 Lead Plug·ln 250 7.50 
2030 14 Lead Plug·ln 250 7.50 
2081 Connector Strips 30 5.00 

.156 Spacing, 2x 

DONUT PADS (BLACK) 

\~'~~T • :ii~: ;;i;~: Doiiutpalis . 
. perPkg.' 

.. perPa~kagt 
, Price 

P·7100 .100 .031 500 $. 2.50 
P·7140 .125 .031 500 2.00 
P·7260 .187 .040 500 2.00 
P·7300 .200 .040 500 2.00 
P:7420 .250 .062 500 2.00 
P·7460 .300 .062 500 2.50 
P·7500 .312 .062 500 2.50 
P·7540 .375 .062 500 2.50 
P·7600 .400 .062 500 3.25 
P·7720 .500 .062 500 3.75 
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DOUGLAS 
E LEe T RON I C S , INC. 718 Marina Blvd., San Leandro, California 94577 • Telephone 415/483·8770 

The complete line of off:the·shelf printed circuit breadboards shown here has been designed with one thought in mind: to help the 
circuit designer solve his circuit packaging problems. Our selection of over 50 standard p.c. boards, coupled with our popular card racks, 
cases, connectors and power supplies, provides complete support for packaging prototype and low quantity circuit designs. The off·the·shelf 
delivery and reasonable prices of the board line is surpassed only by their quality. All boards are etched in 2 ounce copper on flame 
retardant glass epoxy, plated with gold over nickel, and have double sided 44 pin, .156 center contacts, except where noted. We welcome 
suggested modifications to our standard boards and are happy to custom make a modified version for you. 

14 & 16 PIN DUAL IN LINE 
11·DE·1 
11·DE·3 

1-49 
$6.50 

DIP BOARD W/SOCKETS 
11·DE·1-8 1·49 

$19.95 11·DE·3·S 

14 & 16 PIN DUAL·IN·LlNE 
11·DE·5 1-49 $15.00 

14, 16,24 & 36 PIN DIP 
12·DE·1 1-49 
12·DE·3 $7.00 
12·DE·6 $10.25 

VECTOR STYLE .100 GRID 
21·DE·l 1-49 
21·DE·3 $6.15 
21·DE·6 $8.10 

14 & 16 PIN DUAL·IN,LlNE 
11·DE'61-49 $9.75 

14 & 16 PIN DUAL·IN·LlNE 
24·DE·l 
24·DE·3 

1·49 
$8.75 

.100GRID W/pLATED 
THRU HOLES 1·49 

$9.00 
$13.70 

22·DE·1,22·DE·3 
22·DE·6 

14,16,24 & 36 PIN DIP 
12·DE·5 1·49 $17.00 
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SEC. 1700 • CIRCUIT ASSEMBLIES/PC BOARDS 

DOUGLAS 
E LEe T RON I C S , INC. 718 Marina Blvd., San Leandro, California 94577 • Telephone 415/483-8770 , 

BREADBOARDS FOR DISCRETE, TO-5, FLATPACK & EXTENDERS 

18 & 20 DIODE MATRIX TRANSISTOR/DISCRETE 
3-DE-1 1-49 4-DE-1 1-49 
3-DE-3 $10.00 4-DE-3 $4.20 

8 PIN TO-5 10 PIN TO-5 
8-DE-1 1-49 13-DE-1 1-49 
8-DE-3 $10.00 13-DE-3 $10.00 

FLATPACK BLANK BOARD 
15-DE-1 1-49 18-DE-1 1-49 
15-DE-3 $6.50 18-DE-3 $3.50 

EXTENDER 
6-DE-1 1-49 
6-DE-3 $3_50 

LOW COST TO-5 
(1 sided only) 

14-DE-1 1-49 
14-DE-3 $3_50 

cqPPER CLAD 
19-DE-1 1-49 
19-DE-3 $4.25 

:.' ," ~~: .~,.,~ "':"";'::"i'::'~.'~,-.v~.::.:.~:~ ... :;~';~.:.~~::.:.~~:'~~.:r~r;.·~:r:.'::;:~:.:/":-.~~~~.~'.:·:r~:.:·;~y~~(p}~~:~;{~:;.';.';':r":"~" ,'~.' " 
;£?~·7 B~~~~~2~~B~{;:(I~!J:;:I.~\~~£:;§;Y§T:§.'!§~~1i~f:~~L .... .'." 

EXTENDER W/SOCKET 
6-DE-1-44C $7.85 
6-DE-3-44C $7.85 
6-DE-5-44C $9.75 
6-DE-6-44C $8.95 

DIMENSIONS FOR 
DE SERIES BOARDS 

DE# Width Length 

DE-1 4.375 4.20 

DE-3 4.50 4.20 

DE-5 6.50 7.50 

DE-6 4.50 6.50 

DE-7 2.438 5.0 

VECTOR - .200 GRID 
20-DE-1 1-49 
20-DE-3 $4.95 

The DE-7 line is used in systems involving DEC equipment. The boards designated with an asterisk (*) are also available.in double width 
versions as a DE-77 part number. All boards except for the 4-DE-7. have doubled sided 36 pin connectors. ' 

CABLE CONN. 
2-DE-7 $3.75 

eem/1971 

4-01-7 0 

OUGLp~'.NT 

IIi5=: 
~I f?;; ~ 
lIS:; I, 
~II lIt:::- , 
u br": II 
lIS;: II 
I:-r= II 

lilJlilJlJlJIlIll 
*DISCRETE 

4-DE-7 $3.50 
DIODE MATRIX 
5-DE-7 $3.75 

*DIP 
11-DE-7 $3.75 

See YELLOW SECTION for Local Offices, Phones 

:::::::::::::::::::::::: ........................ ........................ 
lll~;~;l ~~~~ ~ l~l~~ l ~~l~ l ........................ 

1111111 !!!!!!!!!!!!!!!!! ........................ ........................ 
~~ ~ ~~~~;~ ~~~~~; ~~ ~~ ~ ~ ~~~ ........................ ........................ ........................ 
:::::::::::::::::::::::: ........................ ........................ ........................ 

{1{IR{I{I{I{lilil :~{I{I{I{I:jl{I{lil: 
*BLANK VECTOR-.1 GRID 

18-DE-7 $3.25 21-DE-7 $5.10 
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DOUGLAS 
E LEe T RON I CS , INC. 718 Marina Blvd., San Leandro, California 94577 • Telephone 415/483·8770 

Our unique card racks have been designed exclusively for our DE-1 and DE-3 printed circuit boards. The racks are made of 
.050 clear anodized aluminum and are designed so that the board is held in position by rows of dimples in the rack sides. The 
connectors are rigidly mounted at the back of the rack and the guiding dimples designed so as to allow for alignment with the 
connectors, yet still hold the cards in position. The result is a sturdy one piece unit which has no plastic parts and which 
requires no assembly. 

Several variations are available to fill various customer requirements. Card center to center distances of %" and %" are 
available and the racks are offered in a choice of three different sizes. The 19" rack is for standard ri;lck mounting, the 19" 
and 11 'h" lengths are designed to fit our instrument cases and the 4-5/8" mini rack is for chassis mounting. For the 19" and 
11 %" racks, four different flange types are offered for various mounting situations, and the mini rack is furnished with flange 
as shown. 

To order, specify rack number and type of mounting flange dllsired. If no flange is specified, we will furnish the standard 
front flange. Prices are for racks only and do not include the connectors. If desired, will install the connectors shown below, 
charging you for the price of the connectors only. 

R Series for DE-I (4.375 wide) OPTIONAL MOUNTING BRACKETS 
STANDARD CARD RACKS M Series for DE-3 (4.5 wide) 

tJ.~ .. Part Number 
M-23 M-34 M-13 
R-23 R-34 R-13 

M-19 M-6 
R-19 R-6 

Nominal length (inches) 
Center to Center (inches) 
Number of Cards 

19 1911% 11 % 45k (Height) 
FRONT V 

PRICES 

% 
23 

% 
34 

% 
13 

% 
19 

The .156 center, 22 position connectors described here are 
compatible with our standard breadboards and card racks 
and are carried in stock at all times. They feature bifurcated 
bellows contacts in solder type terminations, both pierced 
and dip solder, and in .025 x .025 wire wrap terminations. 
The insulators are blue glass filled alkyd and are supplied 
with a .125 clearance hole mounting flange. The solder type 
connectors are available in both 22 and 44 contact versions, 
while the wire wrap is 44 contact only. 

.125 Dia't: 3.578. :::1 
eHe:::::::::::::::::=:g:~I"f]~8 

J ~.156TYp. 

I foo' .-----3.717 _4_.0_3_1=========_-_-~..j 

'

" 4.360-----------1 

eyelet solder terminals 

SPECI FICATIONS 

Material: Blue glass filled alkyd 
Size: 22 position, single and double row 
Contacts: . 156 center; gold plated copper !llloy 

% 
6 

FLANGE 
(Standard) .' 

"> EXTENDED FRONT FLANGE 
(11J2 or 3 inches) 

Part I Type 1-49 50·99 100·249 

44C 44 pin eyelet $2.86 $2.44 

22C 22 pin eyelet 2.86 2.44 

440P 44 pin dip solder 3.11 2.70 

22DP 22 pin dip solder 3.11 2.70 

44WW 44 pin wire wrap 3.70 3.41 
(.025 x .025) 

EJECTORS .375 

These card ejectors are designed for use .109 .109 
with our breadboards and custom boards Dia 
on the DE-1 and DE-3 size blank. They 
permit easy entry and removi;ll of the card 
from the rack. 
Material is blue Cycolac plastic and each 
part is supplied with a retaining pin . 

1-99 .18 ea. 100 & over .15 ea. 

$2.11 

2.11 

2.38 

2.38 

3.05 
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DOUGLAS 
E LEe T RON I C S , INC, 718 Marina Blvd" San Leandro, California 94577 G Telephone 415/483-8770 

CARD RACK & INSTRUMENT CASES 

When ordering please 
specify the length, 
depth, type of back and 
the color you wish 
from the following 
chart. 

Length 11 %" 19" 
Depth 7" 1 0'" 3" 
Back Solid 

Color Blue 

Perfor­
ated 
Clear 

MYLAR MASTERS 

Clearance between the 
front panel and the cir­
cuit card rack is deter­
mined by the Nominal 
Depth of the case used. 

Nominal Clear-
Depth ance 

7" 1%" 
10" 4%" 
13" 7%" 

Our card rack and .instrument cases have been designed to hold the 
card racks as shown on the previous page, in addition to associated 
components and a panel. They are very useful for making one of a 
kind instruments and similar projects which require packaging in 
attractive enclosures. 

In use, the card rack is mounted at the rear so cards can be inserted 
and removed when the rear panel is taken off. An inner frame 
mounts both the front panel and card rack as well as an optional 
component mounting plate (for transformers, etc.), so the unit is 
held together even when the outer case is removed. 

Two widths are made to accommodate both the 11 Y:,' and 19" card 
racks, and offering three choices of clearance between the front 
panel and card rack. (See table). 

Material is .063 aluminum and we offer as standard both blue and 
clear anodized finishes. Cases are normally carried in stock for 
immediate shipment. 

PRICES 
1-9 ................... $19.95 Silk Screening White Epoxy Ink 
Component Mounting Plate $3.00 on Front Panel (supply 1: 1 Pos-
Punching Holes in Front Panel itive) 
Set-up ... , ........... $10.00 Set-Up .............. $15.00 
Each hole. . . . . . . . . . . . . .15 Each panel. . . . . . . . . . . .90 

For the convenience of the designer, we offer mylar 
layout film with our board outline and with 22 pin 
connector fingers already photographically reproduced 
on the mylar. This helps save time in layout as well as 
helping obtain a better finished product. There are ten 

different types of patterns available, four for our DE-1 
size blank, four for our DE-3 size blank, and two for our 
DE-7 size (for installation in DEC assemblies). The 
layout masters are available in both 2:1 and 1:1 sizes. 

IIIIIIIIIIIIIIIIIILJIIIIIIIIIIIIIIIIII 1111111111111111 

~\lj"'l1ttrlrtr{(((rrrJ ~: PRICES 
2:1 $3.50 ea. 

~filiJiJiriliJifi1iJiIJ MBB 
LBB 

1: 1 $1.00 ea. 

NOTE: 
M is for DE-1 
L is for DE-3 

MBF 
LBF L..:.... ___ =--....:... ___ .=.J. M 10 1.,;0:.,--,-,-,-:..1. M9 

CUSTOM CIRCUIT BOARD MANUFACTURING SERVICES 

I 
COMPUTER PRICING OF P.C. BOARDS 

To complement our quality p.c. board manu­
facturing service, we offer our exclusive quotation 
service using the specialized computer in our sales 
offife. By feeding in the information shown in the 
table, we can obtain an instant quotation for any 
quantities you wish quoted. 

SERVICES We specialize in commercial quality work, encompassing both 
simple single sided boards as well as complex plated thru designs, and we are 
equipped to handle both production and prototype quantities. Our shop is 
well equipped for p.c. manufacturing, including N/C drilling, assembly and 
wave soldering capabilities. 

P.C. BOARD QUOTATION DATA 
1 Width of Board (inches) 
2 Length of Board (inches 
3 Tvpe of Board 1. Single sided. 

2. Double sided. 3. Plated-thru 
4 Material 1. FR·3 2. FR·4 (G·l0) 3. Other 
5 Thickness 1.1/32 2.1/16 3.3/32 4.1/8 
6 Plating 1. Bar. Copper. 2. Gold 3. Solder 

4. Solder & Gold 
7 Profiling 1. Sheared 2. Rout Rect. 

3. Contour Rout 
8 Number of notches, slots etc. 
9 Silk Screen Nomenclature 1. required 

2. not required 
10 Number of Holes 
11 Number of holes larger than #51 (0.067) 
12 Number of different hole size 
13 Artwork 1. 1:1 Film work suppHed 

2. camera work requ ired 

Fr.403 I 3.57 " 

3.17 
, STANDARD PRICING FOR 

DE-1 AND DE-3 
OUTLINE CUSTOM BOARDS 

1-99 100-300 

4.2 1 side $3.25 $3.00 
2 side 3.75 3.50 
Plate thru 5.60 4.75 

SET-UP CHARGES 
.250 1 side $25.00 2 side $35.00 
L Plate thru $35.00 

DE-1 4.375 I 
t-----DE-3 4.50 • 
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American Aerospace Controls Inc. 
131 VERDI. STREET, FARMINGDALE, NEW YORK 11735 0 (516) 694-5100 

CURRENT,'VOLTAGE AND POWER INSTRUMENTATION 
CURRENT SENSORS D.C. 

American Aerospace Controls' D.C. current sensors are used for measurement and control applications requiring an accorate high level 
D.C. output signal proportional to the input current. Most models feature "pass thru hole" construction for the power cable providing 
complete electrical isolation of .the output. Models are available in grades suitable for industrial. and military applications. 
913A I 

_

:;;-,;." Current Ranges +5V 
Amps DC 

. •. 100 
50 Outpul 

. . """'; 20 Voltage 

10 

Output Volts 
Response 
Accuracy 
Excitation 
Temp. Stability 
Weight 

o to 5 VDC 
10 ms 
+1% 

24-32 VDC 

7 Oz. 

1304 

HIGH' ACCURACY 
SMALL SIZE 

902 and 916 

HIGH 
CURRENT RANGES 

CURRENT RANGES 

904 

LOW 
CURRENT RANGES 

Current Ranges 
Amps DC 

902 916 
300 1000 
200 750 
100 500 
50 

Current Ranges 
Amps DC 

903 923 
2.0 0.1 50 
1.0 0.05 20 
0.5 0.02 10 
0.2 0.01 5 

Current Ranges 
Milli Amps DC 

5 
2 
1 
0.5 
0.2 
0.1 

CURRENT SENSORS A.C. 

!L---:-'np-ut-=-cu-rre""':nt--I +1 

."~ Output 

VOltag., .... 

'. +1 o Input Currenl 

+1 

+1 

Size 

Output Volts Ot05VDC 
Response 10 ms 
Accuracy ±1% 
Temp. Stabilit~ .04%/OC 
Excitation 24-32 VDC 
Size 23(6 x 3% X 3J{6 

Output Volts Ot05VDC 
Response 50 ms 
Accuracy +1% 
Temp. Stability .04%/OC 
Excitation 24-32 VDC 
Size 2 x 2J(6 x 2% 

-------
Output Volts Ot05VDC 
Response 50 ms 
Accuracy +1% 
Temp. Stability .04%/OC 
Excitation 24-32 VDC . 
S~--- 2 x 2~6 x 2% __ . ------------ .. _---

A broad line of "pass thru hole type" A.C. current sensors are available for measurement or control of current at standard line frequencies or 
over a broad frequency spectrum. The sensors produce a high level D.C. signal output that is electrically isolated from the current line. 
Power dissipation is negligible and economy models of these sensors may be used as replacements for shunts. 

1003 

60 Hz 
ECONOMY 

1002 

WIDE FREQUENCY 
RANGE 

Current Range 
Amps AC 

100 
50 
20 
10 
5 

. Current Range 
Amps AC 

500 100 
300 50 
250 25 
200 10 
150 

+5V~ .. ~ .....•.....• 

OutPut .. " , .. ,. . . .../ 
o Input Current 

Output Volts 0 to 5 VDC 
:::-Re;:..:s-"-po:..:,n"':se7.:-:-'--___ --'-_-.:,,::50 ms 
Repeatability 1f2% 
Accuracy 5% 
Excitation Self Excited 

+1 
Temp. Stability 0.1 % 1°C 
Size 1 x 1% X 2J{6 ----_._----"'-"--'='-'-'-'''-"'--

Output Volts Ot05VDC 
Response lOms 
Accuracy 2% 
Frequency Range 50 to 2000 Hz 
Excitation 24-32 VDC 
Temp. Stability 
Size 
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American Aerospace Controls Inc. 
131 VERDI STREET. FARMINGDALE. NEW YORK 11735 0 (516) 694-5100 

CURRENT SENSORS A. C. ~. tOa Current Ranges '''L Amps rms Output Voltage o to 5 VDC 
2500 Frequency Range 50 Hz to 2000 Hz 
1500 Oulpul Accuracy 2.5% FS 
1000 Voltage 

750 Temp. Stability .15%/oC 

500 Response 10 ms 
HIGH CURRENT 250 +1 Size lr,6 x 3)4 x 4% 

REMOVABLE YOKE 150 o Inpul Current 

CURRENT SENSORS BIDIRECTIONAL ' 

Bidirectional current sensors are used to sense either D.C. currents whose polarity or direction of flow may reverse or A.C. currents within 
the response capabilities of the device. The electrically isolated output signal duplicates the current wave form. Because of their fast 
response characteristics, these sensors may be used for pulse measurements and controls. 
911 +250 mv 

Current Range 

FAST RESPONSE 
MINIATURE SIZE 

90~ 

HIGH CURRENT 
REMOVABLE YOKE 

905 and 925 

,HIGH ACCURACY 
HIGH OUTPUT 

Amps DC or AC 
150 
100 

50 
25 

Current Range 
Amps DC or AC 

300 
200 
150 
100 
50 
25 

Current Range 
Amps DC or AC 

2500 
1500 
1000 
750 
500 
250 
150 

Current Ranges 
Amps D.C. 

905 925 
2.0 50 
1.0 20 
0.5 10 
0.2 5 
0.1 

-11----#-----< 

-250 mv 

+ 250 mv 

-II---+,,=~ 

-250 mv 

+250 mv 

-11----#----1 

-250 mv 

-I t---"'7/'----,t 

-5V 

CURRENT NULL SENSORS . 

Qutput Volts 
Response 
Accuracy 
Temp. Stability 
Excitation 
Size 

.output Volts 
Response 
Accuracy 
Excitation 
Temp. Stability 
Size 

Output Volts 
Response 
Accuracy 
Temp. Stability 
Excitation 
Size 

Output 
Response 
Accuracy 
Excitation 
Temp. Stability 
Size 

o to 250 mv 
1 /lS 

2% 
o.1%/oC 
15 VDC 
1 x 1 x 1 

o to 250 mv 

2% 
15 VDC 

o to 250 mv 
2oo/ls 

2% 

24-32 VDC 

o to +5 VDC 
50 ms 
1% 

+15 VDC 

Current Null Sensors are used in feed-back systems to accurately control large values of D.C. current to better than, 1 part in 50,000. 
Small control currents are fed to the .sensor which establishes a current null level. Nulls accurate to Sma are obtainable over 0 to 300 
Amps. D.C. range using 0 to 1 amp of control current. Null occurs when the input current r~aches a level established by the control 
current. A 0 to ± 5 volts D.C. output occurs for ± 50ma around null. 

915 Current Range 
+5V 

SENSITIVE NULL 
HIGH CURRENT RANGE 

eem/1971 

Amps D.C. 
0-300 

Control Current Range 
Amps D.C. 

0-1 
Null 
5mA 

-50m.I---"'7/'-...,......50m. 

-5V 

See YELLOW SECTION for Local Offices, Phones 

Output o to -+-5 VDC 
Null Stability 5 rna 
Excitation +15 VDC 
Temp. Stability 
Response 50 ms 
Size 

1305 
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1306 

American Aerospace Controls Inc. 
131 VERDI STREET. FARMINGDALE. NEW YORK 11735 0 (516) 694-5100 

CURRENT SENSORS MOVEABLE JAW TYPE 
A complete line of moveable jaw type current sensors are available for D;C., A.C. and combination D.C. and A.C. current measurements. 
Models cover both military and industrial applications. These transducers are we" suited for diagnostic testing of automotive electric 
circuits. Uses include measurement of starter current, battery drain, and generator-alternator current. Fast response units permit accurate 
analysis of current wave forms. Output voltage can be indicated on a meter, scope or recorder. 

919 

FAST RESPONSE 
ECONOMY 

929 

HI·ACCURACY 
MIL·SPECS 

Current Ranges 
Amp'D.C.or rms A.C. 

0·500 
0·400 
0·300 
0·200 
0·100 
0·50 

Current Ranges 
Amps. D.C. 

0·1000 
0·500 
0·200 
0·100 
0·50 
0·20 
0·10 

VOLTAGE MONITORS A.C. 

Output Volts 
Response 
Accuracy 
Excitation 
Temp, Coef. 
Size 

Output 
Accuracy 
Excitation 
Response 
Temp. Range 
Temp. Stability 
Size 

o to +50mV @lMA 
100IL sec 

5% 
+ 15VDC @25MA 

1x1%xS 

Ot05VDC 
1% F.S. 

28 VDC ±4 VDC 
10 mill sec 

American Aerospace Controls' fast response A.C. line voltage monitors provide an isolated D.C. output voltage proportional to the A.C. RMS 
line voltage. The monitors respond within 1/2 cycle of the A.C. line voltage frequency and are very useful in protecting computer syste'ms 
from program destroying transient line voltages or for detecting momentary power failures, 

101 and 102 

FAST RESPONSE 
D.C. OUTPUT 

Line Voltage Range 
Volts rms AC 

101 
90·150 60Hz 
lS0·300 60Hz 

102 
90·150 400Hz 
155·260 400Hz 

Dulpul 
VaIl'I' 

Inpul LIn,V,It'I' 

Output Voltage 

Output Scale Factor 
Excitation 
Response 
Accuracy 
Size ----.... ---

1 VDC for Nominal 
Line Voltage 
10 mv/Volt 
Self Excited 
Within !0 Hz 

2% 
2% x 2% x 3% 

Series 103 line voltage monitors feature adjustable zero suppression and adjustable high and low limit dead bands permitting accurate 
detection of those out of limit voltage levels of consequence to a particular system. Both 60 Hz and 400 Hz models may be selected. 
103 

FAST RESPONSE 
SUPPRESSED ZERO 

HI AND LO DEAD BANDS 

Line Voltage Ranges 
Volts rms AC 

90·150 60 Hz 
lS0·300 60 Hz 
90·150 400 Hz 

155·260 400 Hz 

WATT TRANSDUCERS A.C. 

OUlput 
Volt.ge 

A.C,line 
VolI'I' 

: ,- :",'~ lero Set 
;-", '.; '. Volt. I' 

~AdjUSI'bl' 
Dead Bands 

Output Scale 10 MV/Volt 
Accuracy ±2% F.S. 
Excitation Self Excited 
Response Within V2 Hz. 
Temp. Coef. 
Size 3 X 3V2 X 4V4 

A.C. watt transducers are used for measurement or control of A.C. power. These low insertion loss devices provide a high level linear 
D.C. output. Models are available covering a broad wattage range. 

404 

60 Hz OR 400 Hz 
GENERAL PURPOSE 

Current Ranges AC rms 
0·10 to 0·500 Amps 

Voltage Ranges 
115 Volts (60 to 170) 
220 Volts (110 to 330) 
440 Volts (220 to 660) 

Wattage Ranges 
0·1 KW to 0·200 KW 

Output 
Accuracy 
Excitation 
Response 
Temp. Coef. 
Size 

PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) 

o to 5 VDC 
2% FS 

Self Excited 
50 ms 
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American Aerospace Controls Inc. 
131 VERDI STREET. FARMINGDALE. NEW YORK 11735 0 (S16) 694-5100 

WATT TRANSDUCERS D.~. _. .. 0 o· 

American Aerospace Controls' D.C. watt transducers are used to measure power in a D.C. circuit. The sensors feature pass thru hole 
construction and zero insertion loss as well as electrical isolation of the current cable. The units generally respond in the micro second 
region and produce a linear D.C. output proportional to power input. 
407 +.250mV 

Current Ranges Output 0-2S0 mv DC 
0-10 to 0-300 Amps Accuracy 2% FS 

Voltage Ranges OUlpU! Response S !-,sec Voltage 
0-12 to 0-240 Volts Temp. Range -3SoC to +70oC 

- Wattage Ranges Temp. Coef. .15%/OC 
FAST RESPONSE 0-120 W to 0-60 KW Size 1 x 1% X 2J{6 

ECONOMY InpulWaUs 
f.S. 

401 +.250mV 

A 
Current Ranges Output o to 250 mv 
0-IS0 to 0-3000 Accuracy 2.5% FS 
Voltage Ranges .Response 200 JLsec 

\.: 0-20 to 0-150 Temp. Range -25°C to +75°C 
Wattage Ranges Temp. Stability 0.15%/oC 

HIGH CURRENT 0-3 KW to 0-450 KW Size 1U6 x 3Y.; x 4% 
REMOVABLE YOKE 

f.S. 

MAGNETORESISTORS . 
. -

Magnetoresistors are magnetic flux sensitive resistors that change resistance proportional to an applied magnetic field. They are useful 
for flux measurements, D.C. position sensors, pick-ofts, and many other electronic functions. The MRA type elements are useful for cryo­
genic applications. The MRI·type elements are general purpose high sensitivity elements. 

Available Resistances Sensitivity 
At 0 Flux & 25°C RbI Ro 

. Ro Ohms 3 KG. 10 KG. Model No. 
Size -Inches 

A B T 
MRA·ll 1 n to 200 n 1.05 '1.35 
MRA·12 Ya Ya .004 1 n to 1000 n 1.05 1.35 
MRA·13 Y.; Y.; .004 1 n to 2000 n 1.05 1.35 
MRA·14 x X .004 1 n to 3000 n 1.05 1.35 
MRI·I01 lOon 2 7 

Flu, KG MRI·201 Ya Ya .010 20011 2 7 
MRI·251 25011 3 10 
MRI-50l Ya Ya .010 500 n 3 10 

HALL EFFECT GENERATORS . 

Hall effect generators are magnetic flux sensitive elements that produce a polarity sensitive output voltage proportional to the applied 
magnetic field intensity and direction under constant current excitation. Applications include proximity detectors, brushless D.C. motors, 
magnetic card readers, current probes, Gauss meters, etc. The HA Series are suitable for cryogenic applications While the HI Series 
are general purpose high sensitivity elements. 

Output 

+ 

@ 
Size -Inches 

Model No. Length Width Thickness 

+ HA-ll %2 Ya .006 
HA-12 U6 Y.; .006 
HA·13 1 X .006 
HI·1 . 10 .125 .020 
HI·5 .10 .10 .030 

Magnetic 
Flux 

Range 

5 KG. 
5 KG. 
5 KG. 

20 KG. 
0.1 KG. 

Rated 
Control 

Currents 

20MA 
100MA 
200MA 
15MA 
lOMA 

Sensitivity 
at Rated 
Control 
Current 

.5 MV/KG. 
1 MV/KG. 
4 MV/KG . 

12 MV/KG . 
400 MV/KG. 

CUSTOM DESIGNED COMflilONENTS 

eem/1971 

American Aerospace Controls specializes in the design and manufacture of a large variety of 
magnetically actuated components as well as precision mechanical devices. These include such prod· 
ucts as flux detectors, modulators, multipliers, current isolators, D.C. transformers, angular and 
linear displacement transducers, proximity detectors, angular motion compensating mechanisms, etc. 
Our staff of application specialists are available to assist in the selection, design or modification of 
our products to meet your specific requirements. 

See YELLOW SECTION for Local Offices, Phones 1307 
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RPM MEASUREMENT and CONTROL 
I---- 3.750 --t 

1111 
1----;;;;;;;2.531~ 
~1 

1--~.125 =I 
::~) 

MAGNETIC PICKUPS 

D~ .1Q5!!!f 
LGTH .031 
~J 

LGTH .010 BLIND END 
DIA .187 

~~ ITij 
t---= 2.531 ~ 

~ 

Convert mechanical motion to an ac voltage without 
physical contact or external power. The pickup 
creates an external magnetic field which, when 
interrupted by a magnetic discontinuity, i.e., a 
ferrous gear tooth, generates an ac voltage. 

LGTH .031 

r----;: 2.250 ~ 1=1343 ~ 

IQ]OIJ~~ 
DIA .106 LGT~ .031 
LGTH .031 

I------- 4.750 

DIA .187 
LGTH .010 

ZERO·VELOCITY 
GEAR·TOOTH 
TRANSDUCER 
Model 4-0001 provides positive 5 volt logic as the 
leading (or trailing) edge of a gear tooth passes 
across the center of the transducer_ Typical appli­
cations include: 

• Anaklg/Digital Tachometry 

1----== 2 .500 ~I 

t[[]J11I~millll5 
DIA .093 
LGTH .031 

1--:2.250 ~ muJ ~J DIA.l06 
LGTH .031 

• Cut-to-Length Control 
• Production Totalizing 
• Zero Speed Switching 

DIA.l06 
LGTH .031 

A few of the many Airpax Magnetic Pickups available. 

The Airpax solid state electronic tachometer system 
uses a frequency discriminator to convert a varying 
or alternating input signal to a proportional dc output. 
The conversion accuracy is nominally 0_25% over 
frequency ranges to 100 kHz .. 

ANALOG TACHOMETER 
An electronic tachometer using a system 
of transistor amplifiers and a saturating 
core transformer to convert RPM, speed 
or frequency into a dc output. 

DIGITAL PROCESS MONITOR 
An industrial device that accepts and .­
ccunts signals over a given time interval 
providing a diSPlayed. readout in engi- '""_" 
neering units, i.e., RPM, FPM, CPS. 0 

Also available in accumulator or ratio'" 
mode .. 

SWITCHING TACHOMETERS 
Monitor the RPM of rotating equipment 
and provide 1, 2 or 3 switchpoints 
(set-points) where predetermined action 
(al.arm, programming or verification) 
takes place. 

• Process Control 
• Variable Speed Drives. 

Supplied in a variety of enclosures designed for 
industrial and' military applications and accessory 
components, the system represents the most accur­
ate, inexpensive electronic tachometer or frequency 
converter available. 

CONTROL TACHOMETER 
An industrial tachometer that converts 

. RPM, speed or frequency to high level 
output current ranges (1-5, 4-20, 10-50 
rnA dc) which is linearly proportional to 
the input signal. 

ZERO SPEED SWITCH 
Is used when an alarm switching or 
equipment shutdown function is re­
quired as the speed of a rotating shaft 
approaches zero. 

METERS 

.::.. /" In .. ~"""" 6) .... 
\ .;~ .. j-; 

210 310 

Model 210 accepts standard 0-1 rnA dc 
output of a tachometer for visual moni­
toring of RPM, speed or frequency. 

Model 310 is a rugged meter (similar to 
Model 210) but offers a 250· arc scale 
for increased readability. 

DC MILLIVOLT·TO·CURRENT 
INDUSTRIAL TELEMETRY 

AMPLIFIER 

Converts a dc mV input from a thermocouple or other 
mV source to a proportional dc rnA output. Magnetic­
transistor amplifier provides stable operation, reliability 
and input-output isolation. Request Bulletin 5008. 

Catalog Sl-l provides complete information on RPM Measurements and Control instruments. Yours on request. 

A I R PAX ') E LEe T RON Ie S I PHONE: (305) 587-UOO 
TELEX: 51-4448 

CONTROLS DIVISION, P. O. BOX 8488, FORT LAUDERDALE, FLORIDA 33310 TWX: 510-955-9866 
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~ American Zettler, inc. 
MINIATURE' 
SOLENOIDS 
SERIES AZM 260 

FEATURES GENERAL DESCRIPTION 
• Compact deisgn 
• Easy one-hole mounting 
• Rectangular shape for optimum 

space/ power efficiency 

The AZ miniature solenoids are specifically designed for equipment where space and 
electrical efficiency are of prime importance. The rectangular shape of the AZM-260 
Series allows several solenoids to be packaged together for maximum utilization of space. 

AZ solenoids are designed with a cut-out armature so that the load can be centrally 
coupled to eliminate vectoring of the armature. The special magnetic iron used is 
annealed after machining is completed for highest electrical efficiency. • Armature glides in brass housing 

for minimum wear Also featured is a molded bobbin that provides optimum dielectric strength. 
The AZM 260 Series solenoids are available for either intermittent or continuous 

duty applications. 

AZM 263 

DIMENSIONS 

'AZM 260 
"AZM 261 

Tolerances: ± .010 

Type 

AZM 261 
Max. pull force at a) 
X/' stroke and 20°C coil temp. b) 
Max. stroke (inches) 
Life expectancy 
Operate voltage 
Max. coil temp. 
Dielectric strength coil to frame 
Temp. rise DC/Watts 

AZM 260 
Max. cont. power dissipation at 
20°C (68°F) ambient temp. (watts) 
Pullin time 
Weight 
Terminals 

a) for continuous duty 
b) for intermittent duty (10% on) 

TABLE 1- STANDARD COILS 
A) for 100% duty cycle 

Type AZM 260 AZM 261 AZM 262 I AZM 263 
Force at c) 3f4 oz (20 gr) 11/. oz (33 gr) 13fs oz (45 gr) 41f2 oz (130) gr) 
1/8" stroke d) 1/2 oz (15 gf) 1 oz (25 gr) 11/4 oz (35 gr) 31f2 oz (100 gr) 
Operate 
Voltage DC Coil resistance In Ohms 

6 10 8.6 5.7 4.2 
12 32 30 21 16 
24 150 130 80 73 
48 760 460 300 290 

ll5 3700 2500 2300 1450 
B) for 50% duty cycle at 2'1. sec. max. on time 

Force at c) 11/2 oz (40 gr) 21/3 oz (65 grl 3\12 oz (100 gr) 81/3 OZ (230 gr) 
lIB" stroke d) 1 oz (30 gr) l3,,, oz (50 gr 23/4 oz (75gr) 61f2 oz (180 gr) 
Operate 
Voltage DC Coil resistance in Ohms 

6 5.5 3.9 - -
12 21 16 12 8 
24 72 66 50 31 
48 415 280 220 150 

ll5 1500 1400 1250 850 
C) for 10% duty cycle at 'I. sec max on 4'1. sec min off time , 
Force at c) 5% oz (160 gr) 83/4 oz (245 gr) 12 oz (330 gr) 36 oz (1000 gr) 
118" stroke d) 41/4 oz (120 gr) 7 oz (190 gr) 9 oz (250) gr) 29 oz (800 gr) 
Operate 
Voltage DC Coil resistance in Ohms 

. 6 1.4 
12 4 3.3 - -
24 16 13 10 8 
48 72 50 40 26 

ll5 415 280 220 ll5 

c) at 20°C cOil temperature, millal force or at one shot operation 
d) at 100°C coli end temperature 

AZM 262 AZM 263 
.500 

SPECIFICATIONS 
AZM 260 AZM 261 AZM 262 I AZM 263 

21/4 oz (70 gr) 31/4 oz (90 gr) 61/4 oz (175 gr) 
20 oz (570 gr) 

121/2 oz (350 gr) 
72 oz (2000 gr) 10 oz (280 gr) 14 oz (400 gr) 

5/16 
Up to 10' operations depending on impact at end of stroke 

Up to ll5VDC 
llOoC (2400F) 

750 vrms 
20 15 12 9 

3.5 4.5 6 8.5 
3·30ms 3.5·35ms 4-40ms 5·50ms 

1/2 oz (12.5 gr) 3/. oz (22 gr) 1 oz (28 gr) 21f2 oz (70 gr) 
Pierced solder lugs. pretinned or lead wires available on special order 

force 
inez, 

at IODoe. 

TYPICAL PULL CURVES FOR DIFFERENT 
DUTY CYCLES AT 20°C AND 100°C 

COIL TEMPERATURE 
force FOfce 
inOl. InOl. 

at20 oC. at IODoe. 

100% Duly Cycle t 
1) AZM 260 
2) AZM 261 10 16 
3) AZM 262 

4) AZM 263 
12 

Force Force 
inol. inoz. 

at 20 o e. at IODUC. 

50% Duty Cycle t 
1) AIM 260 

2) AZM 261 
20 40 

3) AZM 262 

4) AZM 263 
16 30 

Force 
In oz. 

at 20°C. 

10% Duty Cycle t 
1) AZM 260 
2) AZM 261 50 
3)AZM 262 

4) AZM 263 40 

~, ,':~:: 
o 0 0:-:-:-:",-:;;<....:.,.....,,---'-0 
OJ.{.Y-J-(,XX.- OJ.{,Y-H,XM.- o x. Y- J(. !4 M,­

STROKE IN INCHES STROKE IN INCHES STROKE IN INCHES 

HOW TO ORDER: 
1. Select solenoid applicable to your space and power 

requirements 
2. Add coil resistance from Table I (A, B, or C) 
If your application is not covered by the solenoids 
described in this brochure, send us the approximate 
force/stroke diagram, operating .voltage or current tol­
erances, and ambient temperature, maximum on- and 
minimum off·time parameters. We will then determine 
the most efficient coil for your particular application. 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA. CALIF. 92626 • PHONE (714) 540-4190 • TELEX 67-8472 

u 
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JALSPECIALISTS IN CONTROL 
CUSTOM DESIGN and PACKAGING 

of COMPONENTS and SYSTEMS 
A LEADING MANUFACTURER OF CONTROL SYSTEMS AND STEPPING MOTORS SINCE 1960 

Either ADC off-the-shelf components, or the best of other manufacturer's components 
are used to assure the ultimate balance between performance, cost, and value. ADC's 
line is one of the most comprehensive in the control field, including stepping motors, 
gealIDotors, controllers, driver logic, counters, converters, indicators, set-point and 
other electronic and electromechanical devices. 

FULL DESIGN, DEVELOPMENT, PACKAGING AND MANUFACTURING CAPABILITY 
WE SPECIALIZE IN SOLVING YOUR CONTROL PROBLEMS - CALL US NOW 

STEPPING MOTORS 
AND 
CONTROL SYSTEMS 
A comprehensive line of Stepcon@ 
Stepping :Motors, Gearmotors and 
Control Modules available off-the­
shelf. Line includes high-perfonn­
ance true P-M motors with stepping 
rates to 1500 steps per second and a 
wide range of speeds, stepping 
angles and torque. 
Complete control systems are avail­
able to operate stepping motors from 
AC power line. Contain power sup­
plies, pulse-generators. controllers, 
power-savers and all necessary ad­
iustable controls. Ideal for precise 
positioning and control. 

REMOTE CONTROL 
VALVE-DRIVE 
SYSTEMS 

This series of remotely controlled metering valves,. when suitably 
interfaced with ADC control modules, can respond to manual, digital, 
or analog commands in such precise low-flow applications as analyti­
cal instrumentation, chromatography, semi-conductor processing and 
a variety of other laboratory, industrial, or process control uses. 

MULTI-CHANNEL 
REMOTE CONTROL 
The illustrated seven channel, two-wire 
Encoder / Decoder system is designed for 
dependable remote control of traffic equip­
ment, utility control, selective calling, pro­
cess control and similar applications where 
low cost is a factor. Voice-grade telephone 
circuits, radio link, or direct cable may be 
used for interconnect. Parallel operation 
pennits continuous control with no need to 
time-share. Mechanical filters avoid need 
for adiustment during the life of the equip­
ment. Other Encoders and Decoders are 
available from stock or designed to your 
specifications. 

CONTROL MODULES 
AND COMPONENTS 
We can quickly assemble control sys­
tems to your requirements drawing 
on our full line of plug-in control 
modules. These include 20/40 and 
30 ControUers, Pulse Generators, 
Power Savers. Analog-to-Pulse Rate 
Converters, Comparators, and a wide 
variety of specialized components. 
ADC's capabilities include circuit 
development, PC Board layout and 
fabrication to your specifications. We 
are equally at home with use of dis­
crete components, hybrid circuits and 
integrated circuits. 

ATTENUATOR REMOTE· 
CONTROL SYSTEM 
Typical of ADC's capability to provide 
precision digital servos for remote con­
trol of such devices as magnetrons, po­
tentiometers, cameras, atomic rods, X-Y 
tables, etc. where precision positioning 
is required, this system provides accur­
ate, stable operation of remotely located 
attenuators. Operating from one or more 
remote locations, it is adaptable to major 
manufacturer's attenuators and can be 
modified to respond to manual, digital 
computer, tape, or punched card com­
~ands. 

MASTER TRAFFIC· 
CONTROL SYSTEMS 

This system is typical of 
ADC's capability to supply 
all types of supervisory con­
trol equipment. It wi\l pro­
vide such control of traffic 
equipment in large sections 
of a metropolitan area or en­
tire control of smaller mu­
nicipalities traffic systems. 
Compatible with manual con­
trol, pre-programmed com­
plex schedules, and eventual 
computeri';l;ed real-time con­
trol. 

AUTOMATION DEVELOPMENT COMPANY 
A DIVISION OF AMERICAN DIGITAL CORPORATION 

9905 W. JEFFERSON BLVD .• CULVER CITY, CALIF. 90230· (213) 838-7346 
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Autronics Timing, "'~.'1.::tu 
and Control Devices 
Look us over - then look us up . , . today! 

Engineering and manufacturing specialists in our 
field, we provide both standard and custom designs 
qualified to military, industrial, aerospace 
or commercial aircraft specifications. Here are a 
few examples of problems we have solved; 

TIMERS Time delays from miflisec.ondsto hours 
for •.. missile arming and launching ... parachute 

. deployment ..• commen::ialandmilitary systems ~ •. 
satellite programming ... high-noise surroundings. 

SENSORS Voltage, current, frequencyahd light 

LOOK 
US 

OVER 

sensing for .•. jet engine speed warnirigs ••• aircraft 
cargo smoke detection .... ECM over~c.urrent protection .•• 
GSE power phasing. . . ' . . ~ 

CONTROl,.SCompact.soiid-stateanalog and 
digital unitsfor., .. \ampdimming andflaiShing ••.•.. ,,, 
, bjrbine start,runand shutdown command • • J::[: 

",. . . " drone recoverysysterl~~~; 

POWER CONVERTERS specialsource,load;(:; 
shape, siz~'andenvironmental reqUirements";, 

applied to ,DC/DCandAC/DCconversion .~;.f'/. 
.. discretEl;and'11C level voltage sources for .•. 

computer.sYstert'!s. "multiple·outplJt radar 
.,;\/ .andsonar DC/DCsupplies .. 

;. ; ,!. > .. "' 
.:.:'.;i':;, "'. ,. . ... ' .. \' 

. Write;~t~~'11 u.s with yotirreqlJifem~nts;.~;· 
.. ':"Orawon 'our 15 years experience!' 
;, ."~-.:.~:.> L. . .. " .. ":;.:.>: ... : . ).;. j;."; ~j/\>':':/:i<::,t-: 
'Representatives inmaj " .. 

.. )'" .. ; .. " "'. - ";~" "'," 
.:, :~f/' 
''''j -

AufRONICS.··.CORPORATION.)·:/ :. 

: .. ~:{j·\~~~~!~'i~tl!fOrnia91107 .. . (2P~~:;~~~:~~i~~'~i>": ..... !,.". 

. ! 
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ELECTRIC IMPULSE COUNTERS 

Rounds remaining counter with preset capa­
bility and BCD readout of the most significant 
wheel. This device utilizes a unique driving 
mechanism which assures high reliability over 
a wide temperature range. 

INCHES OF MERCURY/MILLIBAR COUNTERS 

This tandem unit was designed to display inches 
of mercury and millibar readings. Anti-backlash 
gearing provides precise correlation between 
the least significant wheels and the output gear. 

FREQUENCY COUNTERS 

A low cost precision frequency counter is de­
signed to utilize your housing for mounting. This 
lightweight low torque counter features easy 
to read characters. Input methods and color 
of characters can be varied to suit your design 
needs. Also available with digital encoders. 

BUORD ANGLE COUNTERS 

Buord angle counters provide indication of 
angular increments proportional to input shaft 
rotation from 0000 to 3590 , and return to 0000 

with full reversible operation. 

TAPE ANGLE COUNTERS 

Tape angle counters provide 3600 of angular 
indication on a reading face occupying less 
than a half square-inch of area. Operation is 
continuous. and reversible at any point. 

MESSAGE DISPLAYS 

Miniature message displays feature up to 64 
one-line or two-line messages: 64 position en­
coder output supplies one different electrical 
signal per message displayed. 

REVERSING COUNTERS 

Unique design of Bowmar reversing counters 
permits rotation of the shaft in the same 
direction to provide a single sequence of both 
declining and increasing readings. latitude, 
longitude, and decimal type readouts available 
on request. 

DECIMAL COUNTERS 

Decimal counters provide indication from 000 
to 999 with return to 000 in one unit incre­
ments. Units can be supplied with servo type 
mounting. Two, four, or five drum units optional. 

VARIATION COUNTERS 

This miniature variation internal pinion counter 
provides high readability. Starting at 999 West, 
readings decrease to 001 West. The counter 
then transfers to 000 East and increases to 
999 East. Special mask symbols available on 
request. 

.INTERNAL PINION COUNTERS 

A low cost precision decimal counter designed 
to utilize your housing for mounting. This light­
weight, low torque counter features easy to 
read characters. The number of wheels, color 
of characters and input configuration can be 
varied to suit your design needs. 

eem/1971 
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ELECTROMECHANICAL CONTROLS 

AIRBORNE CONTROL ACTUATORS 

-Electromechanical devices shown illustrate Bowmar's capability in the 
actuator field. These high reliability actuators are used in current high 
performance military aircraft. Designs can be provided with rotary and 
linear outputs. 

This optical guidance assembly 
provides continuous tracking ca­
pability for an advanced, tank 
missile system. Custom designed 
electro-optic devices can readily 
be provided to meet the most 
critical performance require­
ments. 

, "'.," ". ,";' ": ~ ": 

NAVIGATIOtfAL'ANOa*lCKINS:UEVICES:,' ',,',' ":1 
> .:,'"",'""":,:!,:,~,,~,;,.,,;,,,~,.: .. ; ;.', .. , ". . "t " _. '::!:~."" :::',;;:~<'~ 

Representative of' Bowmar capabilities 
in combining many servo components 
into a multi-parameter assembly. Pro· 
vides nagivational control within 12 
minutes of arc. Contains two control 
transformers, two servo amplifiers, two 
motors, a precision geartrain, differen­
tial, nine output synchros and two 
potentiometers. 

JOYSTICK CONTROLS 

The X-Y Control handle is capable of, 
60° conical movement providing cor­
responding rotation of two synchros. 
The handle protrudes 7" above mount­
ing surface but is capable of being 
stowed and locked to a height of 4" 
and provides for five distinct switching 
functions. Switch on mounting plate 
provides for additional switching, light 
panel displays positions and functions 
of this switch. Unit contains relays, 
transformer and diodes for additional 
radar interfacing. Unit excluding handle 
is 4 x 6 x 8 inches. 

AM-3501 

Movement of handigrip in any direction 
produces corresponding rotation of po­
tentiometers or other precision control 
components in both X and Y coordinates 
depending on stick position. The stick 
features a dead man thumb switch on 
top and may be positioned at any point 
in a 54° vertical cone. When released, 
the stick self-centers. Enclosure is 51,4 
x 31,4 x 51,4 inches. IMMEDIATE DELIVERY 
with standard Size 9 potentiometers. 

X-2438 AM·3244 

Two-axis control is provided by deflection of 1 ¥2" fingersticks (std.) in 
a 57° cone of rotation. 1:6 sector gears operate precision control 
components mounted on outside of 1 ¥2 x 1 ¥2 x 11,4 inch enclosure. Small 
size and light weight (3 oz.) are especially advantageous for airborne 
uses and compact instrument panels. Self-centering stick is standard, 
with or "without safety interlock switch provision. IMMEDIATE DELIVERY 
with standard Size 9 potentiometers in both axes. 
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BISSE"TT 
CIRCUIT ASSEMBLIES / CONTROLS & 

E3E~MAN 
E-CELL(TMl 

Timing & Integrating Components 
• ~Watt Power Drain 
• One-Shot or Reusable 
• Military or Commercial Specs 
• Timing Range: Seconds to Months 
• Integrating Range: 1 to near 00 Events 
1. WHAT IS AN E·CELL DEVICE? 
An E-CELL device is a new kind of circuit el~ment that looks like a discrete electronic component but does the work of a complex assembly. Its 
main functional part is a center electrode, which is surrounded by an electro,lyte; the metallic container also serves as the second electrode. In terms 
of its physical operation, an E-CELL unit is a reversible micro-coulometer, i.e. it converts the current-time integral of an electrical function into an 
equivalent mass integral (or the converse operation) up to a maximum of several thousand microampere-hours. Exactly one atom is transferred for 
each electron impressed on the E-CELL unit. Power drain is normally in the microwatt region. The mass integral can be read out at a known current, 
the time to read it out being proportional to the original integral. When a mass is given as part of the initial condition, this same process generates 
a precise time interval. ' 

2. WHAT DOES AN E·CELL DEVICE DO? 
For timing applications a constant current is applied to a pre-charged 'E-CELL unit. The selected time delay is determined by a combination of the 
E-CELL type and the specific constant current being used. The range of timing is from seconds to months.' The output voltage swing that occurs 
when the mass has been completely transferred is normally used as a bias transition with semiconductor devices. For integration applications an 
uncharged E-CELL unit accepts doc, periodic, or random inputs in any waveshape and stores these as the mass equivalent of a current-time integral. 
Readout is handled in essentially the same manner that the timing function is handled for a pre-charged E-CELL unit, i.e. the measured time required 

, to reach the point of the abrupt voltage swing, multiplied by the readout current, will be the accumulated charge integral. This could represent the total 
"count" of a series of events analogous to the input pulses. 

3. APPLICATIONS 
The scope of applications is as broad as timing and counting functions themselves. New uses are continually being devised. Here are two prime 
applications areas: 
Control: You can use E-CELL devices in circuits for timing, gating, starting, stopping, delaying, relaying, monitoring, actuating, sequencing, measuring 
-wherever the control condition can be represented by an electrical signal. ' 
Information Handling: You can use E-CELL devices in circuits for data capture, totaling and subtotaling time periods or discrete events, elapsed time 
logging, running time monitoring, out-of-limits logging, maintenance status reporting, real-time analog computing-wherever the input data can be 
represented by an electrical signal. Readout can be formatted as either analog or digital data. 

Actual size shown. 

Single anode cell with leads; mil specs; 
± 4% charge accuracy for precharged 
types; -'-55°C to +71°C. 

Dual anode cell, with leads; mil specs; 
±5% anode 2 charge accuracy; -23°C 
to +55°C. 

tNo. 410 Dual cells are available on special or­
der with anode 1 charges from 0 to 40 /Lamp·hr 
and anode 2 charges from 0 to 3000 /Lamp-hr. 

t 
Typical Analog 
Input Signal 

E-CELL 
Integrator 

o 
@ 
@ 

o 

Model 300 EDR E-CELL 
Digital Readout Instrument 

E-CELL components and instruments are protected by one or more of the 
following U.S. patents: 2,744,217; 3,387,288; 3,423,642; 3,423,643; 
3,423,644; 3,423,648. Other U.S. and foreign patents pending. 

Specifications subject to change without notice, 

For additional technical information and applications notes, contact: 

E-CELL TIMING COMPONENTS 

TYPE NOMINAL CHARGE NOMINAL RANGE 

400-0400 40/Lamp·hr 0.4-20 hr 

400-2400 240/Lamp-hr 2.4-80 hr 

400-1441 1440 /Lamp-hr 14-480 hr 

400-300i 3000 /Lamp-hr' 30-1000 hr 

E-CELL T,ming Components WIth other pre-charges 
are available on special order. 

Typical circuit using E-CELL 
component. 

Typical E-CELL device 
voltage rise. 

E-CELL INTEGRATING COMPONENTS 

TYPE CHARGE NOMINAL 
INTEGRATING RANGE 

400-0002 None to 1000 /Lamp-hrs. 

BISSETT I BISSETT-BERMAN CORPORATION / 3860 CENTINELA AVE., SUBSIDIARYOFPLESSEYINCORPORATED. 

BERMAN LOS ANGELES, CALIF. 90066 I PHONE: (213) 390-3585 
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IMMEDIATE DELIVERY FROM STOCK. 
NEW LOWER PRICES ON MANY ITEMS. 
OVER 50 ADDITIONAL MODELS AND 
MODIFICATIONS. SPECIALS? TELL US 
WHAT YOU NEED! OEM DISCOUNTS 
AVAILABLE. 

eem/1971 

SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

Sea YELLOW SECTION for Local Offices, Phones 

585 
Millivoltsensor 

FOR ADDITIONAL INFORMATION OR 
TO ORDER NOW, PHONE STEVE CUFF 
(415) 932·3911, OR WRITE 
P.O. BOX 555, ALAMO, CALIF. 94507 
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F~~=~Ff~:t~3i III 
A CUTLER-HAMMER COMPANY 

COUNT I CONTROL INSTRUMENTS 
MECHANICAL I ELECTROMECHANICAL / ELECTRONIC 

625 North Cass Street, Milwaukee, Wisconsin 53201 

Please write for appropriate catalog or 
telephone Customer Service: 414-271-9300 
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Solid State • Electronic. 
Electromechanical. Pneumatic 
Complete line of industrial, commercial and military 
grade controls to meet almost every need. Or Eagle will 
custom-design and produce control devices and systems 
for special applications to the most exacting specs. Over 
$1 million in stock plus full service facilities at 35 major 
areas in the U.S., SA, U.K., Canada and Australia. For 
specifics, write or call Eagle Signal, 736 Federal St., 
Davenport, Iowa 52803. 

Time-Delay or Single-Cycle Timers: 
HP Cycl-Flex.® Plug-in case installs quickly. Reduces 
downtime. Dial ranges from 5 sec. to 60 hrs. Series also 
includes solid-state reset timer, 80-count counter, pulse 
timer, and percentage timer. 
CE400 New Solid State. Adjustable delay between ac­
tuation of control and operation of load circuits. Mirror 
dial minimizes parallax errors. Plug-in case for easy in­
stallation. 
CG Solid-State Series. Reliable, accurate and economi­
cal for applications requiring delay up to 60 sec. Adjust­
able knob timer plugs into octal relay socket, a perfect 
replaceme'nt for pneumatic timers. Available with surface­
mount enclosure. 

Write tor complete catalog 

f':l ~fA\n Ea~~s~msd~~~fnal 
~ \!J GULF + WESTERN INDUSTRIES. INC. 
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Repeat Cycle Timers: 
T/M New Time/Module. Offers many control opportunities. 
Modules offer uni-directional or reversing drives, 3 adjustable 
cam types, gear reduction module, percentage adjustment 
dial. Many unique usable features. 1 to 10 circuits. Time 
ranges: 6 sec. to 60 hrs. 
CA Solid State. Continuous on-off cycles from 3 to 2000 times 
a minute. Load handling capacity 1 amp @ 120 VAC. 

Counters: 
CT120-130-140. 2, 3 and 4-digit plug-in Solid State Counters. 
1200 contact closure counts/min. Minimum closure 40 ms.; 
opening 10 ms. Binary thumb wheels. 
HM New Multiple Circuit Timer/Counter. A versatile 1 to 6 
circuit control with single or dual output. Single or automatic 
repeat cycle. Visual readout registers timing to 0.01 /sec. Im­
pulse counts to 1200/min; frequency counts to 30 KHz. Resets 
in 50 ms. max. 100% count accuracy. 

Sequence Programmers: 
MT New Solid State Sequence Programmers. Permanent 
industrial control programs "in-a-drawer." 24 circuits, 24 in­
tervals on diode matrix board may be sequenced at rate of up 
to 1200 per minute. Sequence programmers with program­
mable cams also available. Either type gives an efficient nu­
cleus for your control circuit designs. 

PLANTS 1736 Federal Street, Davenport. Iowa' 925 Lake Street, Baraboo, Wisconsin' 348 Guelph Street, Georgetown. Ontario. Canada 
Orchard Road, Royston, Herts, England. 12-14 Grosvenor Street. Abbotsford, Victoria. Australia 
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cDesign Analog Computers with Micro-Magnetics ... 
Magnetic Analog 
Multi plier DC x AC = AC Output 
Product Accuracy ±1f2 % Of All Theoretical Values 
Over The Full Military Temperature Range of -55°C 
To +125°C 

OXO = 0 ± 2MV 
OVER TEMPERATURE RANGE OF _55°C TO +125°C NO 
EXTERNAL. TRIM POTENTIOMETERS REQUIRED TO OB­
TAIN SPECIFIED ACCURACY 

FEATURES 
• Product accuracy is specified in % of reading for all out­

put analog voltage product points over the full military 
temperature range instead of % of full scale error giving 
superior results for small values. 

• Distortion free output AC wave over entire dynamic range 
regardless of temperature 

• Linearity, product accuracy, and zero point virtually un­
affected by temperature changes 

• Magnetic circuit not sensitive to nuclear radiation 
• Analog product accuracy, wave quality and phase stability 

allow dual multiplier assemblies to be matched in ampli­
tude. within 1 % of point of each other and 0.1 ° phase 
error over the temperature range 

• Package size, power supply voltages and electrical speci­
fications may be altered at no extra cost. 

SPECIFICATIONS 
Transfer equation: E = XY/3 
X & Y input signal ranges: 0 to ± 3V Peak 
Maximum static and dynamic product error: Y2 % of point or 

2 MVRMS, whichever is greater, over entire temperature 
range 

Maximum zero point (X = 0, Y = 0): 2 MVRMS over entire 
temperature range 

Input impedance: X = 10K; Y = 10K 
Full scale output: 3 VRMS 
Output impedance: Less than SO ohms 
X input band width: ± O.Sdb, 0 to 200 hertz 
Y input band width: ± O.Sdb, 20 hertz to 1000 hertz 
Operating temperature range: -S5°C to +125°C 
Storage temperature range: -70°C to +12SoC 
Zero point drift over temperature range: ± 1 MVRMS maximum 
DC power: ± 1SV unless otherwise required @ 20 rna 
Overall dimensions: 1.8" x 1.1" x O.S" 
Weight: Approximately 1 oz. 
Case material: High permeability Nickel Alloy 
Terminals: Glass to metal hermetic seal pins 

Magnetic Analog Divider DC+AC=DCOutput 
Division Accuracy ±1% Of All Theoretical Values Of Quotient Or 2MV Whichever Is Greater, 
Over A 10:1 Denominator Range 

FEATURES 

\ 

~ .to II 1,2 1.5 tA a.. 
I>L IW....,. "_'10 •. IoOI,,<a 

llCNOM'N.!o.'t'OIL 

• Linearity, division accuracy and zero point virtually un­
affected by temperature changes 

• Magnetic circuit. not sensitive to nuclear radiation 
• Package size, power supply voltages and specifications 

may be altered at no extra cost 
• Accuracy specified in terms of absolute (theoretical point) 

not full scale 
• Wide denominator ranges can be accommodated . 
• No external trim potentiometers required to obtain speci­

fied accuracy. 

SPECIFICATIONS 

Transfer equation: Eo = O;X 

There is No Substitute tor Reliability . 

Division accuracy: 1% of all theoretical quotient points or 
± 2MV whichever is greater over the temperature range 

Input impedance: X = 90K; Y = SOK 
Full scale output: 3V DC 
X & Y input ranges: X = 0 to ± 3V DC 

Y = 0.3V RMS to 3.0V RMS 
400 Hz ± 10% 

Output impedance: Less than 10 ohms 
Bandwidth: 10 Hz at Y = 0.3V RMS 
Operating temperature range: -SSoC to +12SoC 
Storage temperature range: _70°C to +12SoC 
DC power: ± 1SV @ 30 rna 
AC reference: 6V RMS 400 Hz ± 10% 
Overall dimensions: 2.2" x 1.3" x O.S" 
Weight: Approximately 1 oz. 
Case material: High permeability Nickel Alloy 
Terminals: Glass to metal hermetic seal pins 

~ GENERAL MAGNETICS· INC 
.. ~. . 135 Bloomfield Ave., Bloomfield, New Jersey 07003 - Tel. (201) 743-2700 
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... for Unlimited Life and Superior, Performance 
Solid State 3 Wire Synchro To Linear D.C. 
Converter MAC 1290-2 ACCURACY 1% OVER ENTIRE TEMPERATURE RANGE 

'0 

• / 
u • / 
0 
~ 

!:; • 
11 +2 V 

SYSTEM INPUT I/ANGLE DEGREES 

'80 ,.. 90 -4./ ... 90 '30 ,. 
-2 

L • 
v ~ • 

V • 
'0 

FEATURES 
• Develops a DC output voltage linearly proportional to a 

synchro angle over a ± 180° range 
• Completely solid state with all of the inherent advantages 

over a mechanical system such as: 
• High reliability (since there are no moving parts) 
• Light weight - 30 ozs. (approximate) 
• Small size 

• Three wire inputs isolated from ground 
• Package size may be altered at no extra cost 
• Output short circuit protected 
• Units can be altered to accept different line to line voltages 

or different operating frequencies at no extra cost 
• Not affected by reference voltage or power supply 

variations 

SPECIFICATIONS 
Transfer equation: E = ± 1V/± 18° 
Accuracy: ± 1 % over temperature range 
Input: 1 L8V, 400 Hz line to line 3 wire synchro voltage 
Full scale output: ± 10V DC (± 180°) 
Output impedance: Less than 10 ohms 
Output ripple: Less than 2 millivolts RMS 
Input impedance: 10K minimum line to line 
Reference: 26V ± 10% 40Q Hz (Unit can be altered to 

accommodate 115V if available at no extra cost) 
Operating temperature range: _25°C to +85°C 
Storage temperature range: -55°C to +100°C 
DC power: ± 15V ± 1% @ 100ma (approximate) 

UNIT CAN BE MODIFIED FOR ± 360° OPERATION 

Sine-Cosine Function Generator 
i / 
I 
l 1/ 

00 '" . , .. k/ 
V/l , .. . ,.. .0 

/ I 
[ 

v 1 

FEATURES SPECIFICATIONS 
• Provides a two quadrant sine function with better then 1% 

accuracy 

(AT +25°C UNLESS OTHERWISE NOTED) 
DC accuracy: ± [0.1% + 0.6% x E'N/10V] 

• Excellent temperature stability DC accuracy over the complete temperature range: ± [0.25% 

• Scaled for ± 10V input and output 
• Operates from conventional ± 15V power supplies 
• No external offset adjustments requireq 
• Terminal provided to allow four quadrant operation 
• Hermetically sealed package 

There is No Substitute tor Reliability 

+ 0.75% x E'N/10V] 
Input impedance (pin 1): 9.3K!l 
Input voltage range (pin 1): ± 10V DC 
Rated output - voltage: ± 10V DC 
Rated output - current: ± 5ma 
Output impedance: 1H 
Frequency response for 1% accuracy: DC to 3kHz 
Temperature range: -25°C to +85°C 

(Full mil-spec temp. range units available on request) 
Power requirements: ± 15V @ 30ma max. 
Accuracy drift vs. power supply: ± 10MV!V 
Size: 2.750 x 1.600 x 0.475 . 

~ 0 GENERAL MAGNETICS· INC . L..+J' 135 Bloomfield Ave., Bloomfield, New Jersey 07003 - Tel. (201) 743-2700 
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Solid State Sine-Cosine Synchro Converter 
This new encapsulated circuits converts a 3-wire 
synchro input to a pair of doc outputs propor­
tional to the sine and cosine of the synchro angle. 

X \ •.. 
j \ \ 

\ \ 

\ 
.'~ 
\ 

\ 

G/M MAGNETIC DEMODULATORS are solid 
state circuits for converting phase reversing 
AC signal voltages into phase detected po­
larity reversing DC voltages; the amplitude 
and polarity of the DC, output are directly 
proportional to the phase and amplitude of 
the AC signal. 

• Complete solid state construction. 
• Occupies a volume of only 3.2 cu. in. (Single Channel) 
• Operates over a wide temperature range. 

)( 

/ 

/ 

/ / 

/ 

Typical Specifications 
Type DMD 1193·3 
Dual Channel SynchrD CDnverter 
ACCURACY - Overall conversion ac-

curacy 6 minutes. 
AMBIENT TEMPERATURE: 
RANGE - Operating -4Q·C to + lOO·C 

Storage -62·C to -12S·C 
APPLICATIONS - Analog computers 

Flight systems 
Fire control 
Guided missiles 

High reference impedance resulting 
in very small reference power reo 
quirements. 

Very low DC offset null voltages 
(as low as 0.1% of full scale). 
Signal and reference terminals 
may be isolated. Output as high as ±10 v. DC in 

present units. 
Unit operation frequencies; 60 Hz 
to 10 KHz. 

Low output impedance. 
Small physical size. 
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Full line of high quality industrial time count, control devices 
ELAPSED TIME INDICATORS 

EF 27 BULLETIN EF-l 
Simple through·panel stud mounting. All mounting 
hardware provided. Synchronous AC motor direct 
drives six digits, readout in minutes-or hours­
and tenths. Monitors maintenance, rental time, run· 
nlng time •.• wherever accurate record of elapsed 
time is important. Square Bezel 2%" unit, depth 
1'%,', barrel diameter 2.077". 

.. _-----------.. _------------------------

EF BULLETIN HD·12 
Synchronous motor·driven, panel mounted non­
resettable unit registers minutes and tenths, or 
hours and tenths. 6 digits. 120 or 240 VAC, 50 or 
~~dH~a~~~nd~a~:i~r 2~11~?~eter, unit depth 1.790" 

-----------------------------------------

EN & ER BULLETIN HD·12 
Dust cover enclosed unit with round or square bezel. 
These meters read in minutes and tenths or hours 
and tenths. Can be resetlable or non-resettable. 
Units operate on 120 or 240 VAC, 50 or 60 Hz. Bezel 
diameter 3Y,", Rd; 3.0", SQ. Unit depth 3%", 
barrel 2'%,' dia. 

---------............... _-_._-_._--------

~r~f) 
i~ 
j tt __ H~~~~;H5 
If) ./ e) 

7010·004 HERMETICALLY SEALED 
MILITARY TYPE INDICATOR BULLETIN HD·12 
A very small, lightweight running time meter, her­
metically sealed. Meets Mil speCification require­
ments per Mil-M-7793C and Mil-E-5272C. Life tested 
over 78,000 hours. Readout four digits plus tenths. 
Temperature range -55'C to +85'C. Round case 
1 %" square bezel; 2'U." deep, barrel diameter 
1Y,". ll5 volts 400 Hz. Solder terminals. Shipping 
weight: % lb. Also available as ED 71 Commercial 
version 60 Hz. 

---------------_._-----------------------
SOLID STATE 

SERIES 2110 SOLID STATE TIMERS BULLETIN SS 
Plug-in type for delay! interval or D.O.D. (delay 
an de'energizatian) timmg modes. Versatile stand­
ard timers meet the broadest range of appli­
cations. Features: exceptional repeat accuracy; 
transient protection; eleven time ranges; iso­
lated outputs; AC or DC input; relay or solid 
state switch; low operating temperatures and 
no first cycle effect. UL and CSA recognized. 
Size: 2.50" W x 11.875" D x 4.505" H (including 
.625" h knob and .580" plug length). 

--_._----------------------_ .... _._------

SER IES 2210 SOLID STATE TIMERS, 
REAR MOUNT TYPE BULLETIN SS 
Same specifications and features as 2110, ex­
cept bracket type, provided with slotted mount­
ing holes and spade type terminals. Size: 3U." W 
x 2~" D (plus knob .625") x 4%" H. 

----------------_ ... ----------------.-.--
ELECTRICAL RESET TIMERS 

SERIES DA TIME DELAY TIMERS, 
REAR MOUNTING BULLETIN HD·12 
Type DAll. Manually adjustable by knob. Apply 
wherever delay, interval or repeat cycle timing func­
tions are required (repeat cycle requires two units). 
Resets to start position wl,en power is removed. 
SPDT switch rated 20 amps. 125 or 250 VAC, re­
sistive; solder lug terminals. Min. setting 0 sec. Re· 
peat accuracy ±% % of total time range. 5 watt 
motor. 120 VAC 60 Hz. U/L listed. Size: 3%" W x 
2';1\,' D x 3Ya" H. Weight: 1Y, Ibs. 
Type DA21. Same as DA11 but with locknut adjust­
ment to eliminate tampering. 

SERIES DP11 PANEL MOUNTING 
RESET TIMER BULLETIN HD-12 
Adjustable time range by simple painter kilOb. Ap­
ply wherever delay, interval or repeat cycle timing 
are needed. Readout of elapsed time by painter in 
center of knob. Unit resets to start position when 
power is removed. 125 or 250 VAC resistive. Timing 
motor rated 5 watts max. 120 VAC 60 Hz. Repeat 
accuracy ±1 % of total time range. Screw terminals. 
Size 3U,' sQ. x 3%,' D., behind panel; requires 
3;1\," dia. mounting hole cut . -------_ .. _--_ ... _-----------------------
BN41 (INTERVAL) AND BN42 (DELAY) 
PANEL MOUNT BULLETIN HD·12 
Dial and setting knob with readout of elapsed time 
by pointer in center of knob. SPOT relay rated 10 
amps at 125 or 250 VAC. Timing motor rated 5 watts 
max. 120 VAC 60 Hz. Repeat accuracy ±% of 1 % 
of total time range. Screw terminal block. Size: 
3U,' SQ. x 4%" D.; behind panel. Requires 3;1\,' 
dia. mounting hole. 

-------------------------_ .. _----------_. 
SERIES BJ.12 PUSH·BUnON 
INTERVAL TIMER BULLETIN BJ 
Panel-mount timer. Timing interval is initiated by 
manually setting knob to selected pOSition and man­
ually depressing the push button. Readout of elapsed 
time by pointer in center of setting knob. Instant 
reset to start position automatically. SPOT switch. 
rated 15 amps, 125 or 250 VAC resistive. 120 VAC 
60 Hz. Repeat accuracy ±y, % of full scale. Com­
bination spade and solder lugs size: 3U,' Sq x 
2'%,' 0, behind panel; requires 3;1\,' dia. mount· 
ing hole. Weight: 1Y, Ibs. 

SERIES RE62 REPEAT CYCLE 
MULTI·CAM TIMERS 
BULLETIN HD-12 
Run continuously, repeating set 
cycles of multiple switching opera­
tions as long as motor is energized. 
Complete unit requires one motor 
and one or more switch stacks. Two­
switch unit size 2X,' H x 3%,' W x 
3U,' 0; add 'U,' to depth for each 
additional switch. 

--------._.-_._-----... ------------------
TIMING MOTORS MA26 BULLETIN MA 

The MP26 is a hysteresis type motor designed for 
timing operations. Power output is 6 oz./in. at 1 
RPM 60 Hz. Output shaft speeds are available from 
1 rev per month to 60 RPM. 450 RPM without gear­
train @ 60 Hz. Output shafts are available in four 
standard, plus many special configurations in round, 
flatted, knurled, and with cross-drilled hole. Oper­
ating voltage ranges are 24, 120 and 240 VAC. 
Frictions are available for manual turning of shaft 
below 15 RPM. MP26 has standard Rear shape gear 
housing and mounting flange. Mounting holes are on 
1.875" centers. 

MP20 POWER MOTOR BULLETIN MP-20 
This timing size synchronous AC motor has an out­
put rating of 200 oz./in. @ 1 RPM over the range 
of 103 to 132 VAC or 206 to 264 VAC at 60 Hz. 
Guaranteed minimum running life 10,000 hours. Out­
put shaft speeds I, 2, 3, 4, 5, 6, 10, 15, 20, 30 
and 60 RPM. Output shaft available in 2 standard 
types, long round and long with flat, for 'other con­
figurations consult factory. Mounting standard pear 
shape holes on 17/a" centers. Rotation can be CW or 
CCW. 

----------_._----------------------------

() ~~,~:~~y:d"!!~E 
INDUSTRIAL CONTROLS DIVISION 

Torrington, Connecticut 06790 (203) 482-4481 
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TIMING DIAGRAM - Delay-On-Make 
ON 

INPUT OFF 

I 
ON r-OELAVj OUTPUT 

OFF 

DESCRIPTION 
Hi-G Series 6100 are completely solid state delay-on-make 
timing devices. They use Hybrid thick film integrated circuits 

'to provide state-of-the-art performance and reliability. The 
design of the 6100 Series offers smaller, lighter, low profile, 
dual-in-line compatible timers for direct mounting to printed 
circuit boards. This packaging enables these timers to be 
used over a wide range of applications. 

ELECTRICAL SPECIFICATIONS 

INPUT VOLTAGE: 18 to 32 volts DC, reverse 
polarity protection provided. 

DELAY TIME: SO milliseconds to 60 seconds. 
Factory set, fixed time. 

DELAY TIME TOLERANCE: ±10%. 
RESET TIME: 10 microseconds (max). 
RECYCLE TIME: O.S% (nominal delay time) = 

max. recycle time.@ 2SoC. 
RECOVERY TIME: 

OUTPUT SWITCH: 

OUTPUT RATING: 

CURRENT DRAIN: 

OUTPUT LEAKAGE: 

CONTACT DROP: 

100 milliseconds max. 

S.P.N.O. - solid state. 

V2 amp resistive at 28 VDC 
(2S0C). 
1/4 amp resistive at 28 VDC 
(8S0C). 

6 ma @ 28 VDC (25°C) plus 
load current. 
1 ma max. in non-conducting 
state 
2 VDC max. in conducting state 

FEATURES 
• Time delays from 50 ms to 60 sec. 
• State-of-the-art reliabil ity. 
• Package less than %" x V2" X ~8". 

• Delay-on·make-operation. 

• Dual·in·line compatible. 
• Life 1,000,000. operations minimum. 
• External time adjustment possible. 

OPERATION 
Application of power to the input initiates the timing cycle. 
After the preset time delay, the output is energized and re­
mains energized until the timer is reset by the removal 01 
power at the input. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE RANGE: -5SoC to +8SoC. 

VIBRATION: 20 G's, 10 to 2,000 Hz. 
SHOCK: 50 G's, 11 ± 1 millisecond 

duration. 
LIFE: 1,000,000 cycles minimum. 

PHYSICAL DATA 

HEIGHT: 
WIDTH: 
LENGTH: 
FOOTPRINT: 

CONNECTIONS: 
ENCAPSULATION: 
WEIGHT: 

0.370 inches. 
0.460 inches. 
0.800 inches. 
Dual -in-Line 
(0.3" wide x 0.1" grid). 
Solder pins, V2" long. 
Epoxy. 
Approx. 0.2 ounces. 
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HYBRID INTEGRATED CIRCUIT TIMING MODULE 

ELECTRICAL DIAGRAM 

* Units can be trimmed in timing to allow custom fitting into systems prior to finalization of timing requirements, by 
connecting components external to units. 

(NC = NO CONNECTION) ~"" -----------'1 .-------INPUT D.C. 

B+ 
i......---lDAD II B-

loJ OUTPUT _ 

NCO 
~ ... _R ________ TRIM* ________ ?.... CAP.+ 

SPECIAL OPTIONS 

Variations on standard devices are available. Hi-G will assign a special part number prefixed with Series 6100 and 
customize to your specific application. 

Partial list of options: • Transient protection. 

• Longer delay times. • Multiple outputs. 

• Hermetic sealing. • Higher output rating. 

• Lower profile. • 125°C operation. 

DETERMINATION OF MODULE PART NUMBER 

A complete part number consists of 2 elements. 

1) Series Number- This number establishes the function 
and enclosure style, i.e., Series 6100 is a solid state out­
put with solder pins for printed circuit board mounting. 

2) Timing Code Determination - The timing code con· 

sists of four digits and denotes time in milliseconds. The 
first three digits are significant figures and the last digit 

is the number of zeros to follow. Thus 100 milliseconds is 

ORDERING INFORMATION 

...... Contact 

. ',·'Configuration 

6100* SPNO 0.5A 

*Add timing code designation. 

coded 1000; 1.1 seconds is 1101 (1100 milliseconds); 
and 60 seconds is 6002 (60,000 milliseconds). 

Example: 6100 6002l 
LSERIES NUMBER 

TIMING CODE 

This number designates a solid state output timer with' 
60 seconds (60,000 milliseconds) time delay. 

0.05 to 60 sec. 

ELECTRONIC PRODUCTS DIVISION 
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4 AND 10 AMPERES RATING CHART 

Type 

Input Voltages 

Delay Time 

Contact Rati ng 
at 30 Volts DC 

Contact 
Configuration 

Current Drain 
at 25°C at 
28 volts DC 

10 AMPERE MODULE SERIES NUMBER - TABLE 

4 AMPERE MODULE SERIES NUMBER- ~~~~T~BLE 
TABLE 

1601 DC -55° to +85°C 1~6 1 PDT 
1602 DC -55° to +85°C 12~2 2 PDT 
1603 DC -55° to +85°C 2 3 PDT 
1604 DC -55° to +85°C 2 4 PDT 
1621 DC -65° to + 125°C 1~6 1 PDT 
1622 DC -65° to + 125°C 1 '}!2 2PDT 
1623 DC -65° to +125°C 2 3 PDT 

ELECTRICAL SPECIFICATIONS 

INPUT VOLTAGES: 
DELAY TIMES: 

Refer to above chart. 
50 milliseconds to 180 
seconds. 

DELAY ON "MAKE": Refer Timing Dia~ram Page 4. 
DELAY TIME TOLERANCE: ±10% or 10 milllsecohds, 

RECYCLE TIME: 

RECOVERY TIME: 

CONTACT RATING: 
CURRENT DRAIN: 
RESET TIME: 

whichever is greater. 
0.5% T (sec.) = 
T recycle max. @ 25°C. 
0.1 second maximum from 50 
milliseconds to 90 seconds; 
0.5 second maximum from 
90 seconds to 180 seconds. 
Refer to above chart. 
Refer to above chart. 
10 milliseconds maximum 
for DC units and 40 milli-
seconds ma.ximum for AC units 

DC, 10 Amp AC or DC, 4 Amp 

18 to 31 VDC, unregulated DC Units, 18 to 31 volts, 
Unregulated 
AC Units, 105 to 125 volts, 
400 Hz Unregulated 

50 milliseconds to 180 seconds 50 milliseconds to 
180 seconds 

10 amperes, Resistive 
5 amperes, Inductive 

4 amperes, Resistive 

1, 2 Poles, double-throw 1- 2- 3- and 4-pole, 
double-throw 

135 ma maximum I-pole: 100 ma maximum; 
2-pole: 150 ma maximum; 
3 and 4 pole: 200 ma maximum 

4 AMPERE MODULE SERIES NUMBER (cont'd) 

NOTE: Shaded series are adjustable. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE RANGE: 

VIBRATION: 

SHOCK: 

INSULATION 
RESISTANCE: 

DIELECTRIC STRENGTH: 

SEALING: 

LIFE: 

-55°C to +85°C or 
-65°C to +125°C. 

20 G's; 10 to 2000 Hz. 

50 G's, 11 ±l millisecond 
duration. 

1000 megohms at 500 volts 
DC, all terminals to case. 

1000 volts rms, 60 Hz, all 
terminals to case. 

Hermetic, 1.3 inches mercury. 

100,000 operations minimum .. 
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ADJUSTABLE AND FIXED TIMING MODULE 
ELECTRICAL DIAGRAM - FIXED DELAY -1600 ADJUSTABLE DELAY - 1700 

1 POLE 2 POLE 3 POLE 

MOUNTING STYLES 

10 AMP 
UNITS 

4 AMP 
UNITS 

21Mz 
MAX, SEATED 

HEIGHT [J 1J =4 U. MAX. Yo 

~
.',. 

r:;=::j 
I~ 7.50 I 

~ , 
'NOEX DOT -I;;::::: =:J 

1~ 

A 

~ 

Ln . 
tLbi 
Yo1=- -- No ... ·"ONC·2A 

81"···.0,,_ 
.Jci~ .. 62.5 ~ - II 

~• i ' ' :"0"0;0. mo', 
........ 875 

Hi max. 

A 

4 POLE 

)f·.L..DY MAX. , 1 
21X, 

Mall. Sealed 

1H
,:h' 

~ 
~ 
I- 1.250-1 

B 
Note: Studs shown are 6·32 thread size 

CU' No" .. ONC·" 

fIl 
C 

-c:;;- -
.2~ mClII. 

IV. max. 

B 

=:r.MAX. tj62' 

1.250 

.62' 

IU, ' 

',," 

c 

c 

ADJUSTABLE TIMING FORMULA 
The resistance required to obtain timing within this range is determined using the formula: 

T Rx = 400K (-) -40K 
• Tmax 

Rx = External Res. in OHMS 
T = Desired time in seconds 
T max. = Maximum time (code) 

A high quality deposited carbon ±1 %, .1 watt (min.) resistor is recommended for external resistance. 

• 

DETERMINATION OF MODULE PART NUMBER - ORDERING INFORMATION 
Hi-G Adjustable Time Delay Modules cover one decade, e.g., 
62 milliseconds to 620 milliseconds; you may select any 
decade that best suits your application within the range of 
50 milliseconds to 180 seconds. (Of course, longer ranges 
are available on special order.) The upper decade limit is 
T-.. in the timing formula and is the timing code number in 
the part number described in the following paragraph. 
The part number for a Hi-G Time Delay Module consists of 
three elements: the series number (from the Table), a letter 

. signifying mounting style, and the timing code number. The 

timing code number consists of four digits and ~ives the 
time in milliseconds. The first three digits are the significant 
figures and the last digit is the number of zeroes following 
the significant figures; thus, 50 milliseconds would be coded 
0500, 1.1 seconds would read 1101, and 1 minute (60 sec­
onds) would be 6002. 
A typical part number for an adjustable timing module is 
172-2-C-ll02; this is a DC unit in the -65°C to + 125°C 
temperature range with a 2 pdt contact arrangement, in a style 
C mounting, and with a time delay range of 1.1 to 11 seconds . 

ELECTRONIC PRODUCTS DIVISION 
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TYPICAL 
APPLICATION 
CONNECTIONS 

3~-+~~ _____ or.+:,~ 
source ~ 

I 
I 

+ 

TWO STANDARD TYPES 
P TYPE FOR STATIC LOAD 
With line voltages and frequency within operating limits, P­
Type Units will energize only when input phase are in 
sequence A - B - C. They will de-energize only when power is 
removed. The P-Type unit is best suited to applications 
where static loads are used and where regenerated voltage 
wi II not be present if a phase opens. 

Q TYPE FOR MOTOR LOADS 
Q-Type units perform the same function as the P-Type since 
they will energize only when input phases are in sequence 
A - B - C. In addition, the units will de-energize when any 

ELECTRICAL SPECIFICATIONS 

OPERATE TIME: 

RELEASE TIME: 

CONTACTS: 

CONTACT RATING: 

50 milliseconds maximum. 

100 milliseconds maximum. 

1PDT. 

2 amperes resistive @ 30 volts DC. 
0.5 ampere inductive@30volts DC. 
0.25 ampere resistive or inductive @ 
115 volts, 60 or 400 Hz. 

FEATURES 
Hi-G Phase Sensors monitor three-phase power sys­
tems and protect both the power source and the 
equipment being driven. They are complete units, 
ready to install, designed and manufactured to meet 
the most stringent of requirements 'of military 
electronics. Broad applications also exist in com­
mercial and industrial fields. 

phase is disconnected or grounded provided the voltage 
input to the unit is below 50% of the nominal phase-to-phase 
voltage input. Q-Type units are suitable for motor loads 
where a regenerated voltage is produced. 

NO NEUTRAL CONNECTION 
Neither P- or Q-Type units require connection to neutral leg. 
For high-current applications, phase sensors are used with 
slave relays having heavy duty contact ratings. . 

For applications having special requirements as to voltage, 
frequency, contact arrangements, and ratings, consult the 
factory. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE: -55°C to +85°C. 

VIBRATION: 

SHOCK: 

INSULATION 

20 G's, 10 to 2000 Hz. 

50 G's, 11 ±1 milliseconds 

RESISTANCE: 1000 megohms minimum @ 
500 volts DC, all terminals 
to case.' 

DIELECTRIC STRENGTH: 1000 volts rms, 60 Hz, @ sea 
level, all terminals to chse. 
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PHASE SENSOR 
DETERMINATION OF PART 
NUMBER - HOW TO ORDER 

A typical part number for a Phase Sensor is 1408-1Aj The 
1408 is the Ilart tyoe number which is obtained from the 
table below. The (1) indicates the number of poles and 
the mounting style (A). 

T1408 
1-1L-____ t_MOUNTING 

_ OUTPUT IPDT 

TYPE 

MOUNTING STYLES 
FIGURE 

MOUNTING: A B c 

TYPE 1408 

FIGURE 3 

MOUNTING: A B c 

• ·32 N.C ..• A'..I 125. '" STUDS • 

~ 
lJ.{ 7.50 . 

~ , 
'NDEX DOT-E 1~ =:J '------'-' 

TYPES 1407, 1409, 1410, 1438 

PHASE SENSOR TYPE TABLE 
Part Load volta~· 
Type Type :±:10 

1407 P 115V 
1408 P 115V 
1409 P 208V 
1410 P 208V 
1437 Q 115V 
1438 Q 115V 
1439 Q 208V 
1440 Q 208V 

SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

ELECTRICAL DIAGRAM 

Frequency 
±10.% . 

60cps 
400 cps 

60 cps 
400 cps 

60 cps 
400 cps 

60 cps 
400 cps 

INPUT 

FIGURE 2 

MOUNTING: A 

8·32. 

:'iT~ts ':w"ii"ifn:-:-""'Fi" 

FIGURE 4 
MOUNTING: B 

TJ. +. 1.740 I Mr· , 
.T96±.010 OIA. -~·,~~+M~~.::::::..J 

~'T I'",,±'I 
.710 
MAX . 

"," MAX. 

-~Ii L ______ j ~ 

OUTPUT 

B 

TYPES 1439, 1440 

Max. Power Refer Mounting 
Required Mounting Figure styles 

4 Watts A,B,C 3 
4 Watts A,B,C 1 
6 Watts A,B,C 3 
6 Watts A,B,C 3 
6 Watts A,B 2 
6 Watts A,B 3 
9 Watts B 4 
9 Watts B 4 

'L,ne·to·line voltage. ELECTRONIC PRODUCTS DIVISION 
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AC SENSOR - SERIES 1350 
The Hi-G 1350 Series AC Voltage Sensor provides an output 
"signal" when the monitored power line voltage reaches a 
predetermined level. This rugged unit with reliable solid 
state design, provides precise, repeatable operation over a 
wide temperature extreme. 

Thl\l input voltage is fed into a temperature compensated' 
comparator circuit. When the input reaches the pre-set level, 

FEATURES 
DC SENSOR - SERIES 1310 
The Hi-G 1310 Series DC Voltage Sensor is essenti~lIy a 
voltage monitoring device operating on a snap-action tran­
sistor circuit with low drift and inherent temperature com­
pensation. This device will either open or close a circuit 

. when a predetermined voltage is present at the input. 

By using a Hi-G electro-mechanical relay as the output of the 
voltage sensor, a positive switching action can be achieved 
with very close difference between pull-in and drop-out 
voltages. 

transistor amplifiers switch the output relay to provide a 
"signal." This output may control any external device, process, 
or warning system to protect expensive equipment. 

The units for both series are potted and hermetically sealed 
and are designed to meet the environmental requirements of 
airborne applications. 

PART TYPE CHARACTERISTICS 

Pull-in Voltage 
Smallest Increment 

Drop-out Voltage (Rei. to Pull-in) 
Current Drain 25°C 

ELECTRICAL SPECIFICATIONS 

ACCURACY: 

MAXIMUM ALLOWABLE 
APPLIED VOLTAGE: 

AUXILIARY VOLTAGE: 

OPERATE AND 
RELEASE· TIMES: 

LIFE: 

±21f2 % of set point over 
temperature range. 

150% of specified pull-in 
voltage. 

None required .. 

50 milliseconds maximum 
over the temperature range. 

lqOIOOO operations 
minimum. 

CONTACT ARRANGEMENT: 2 PDT. 

CONTACT RATING: 2 amperes resistive @ 30 
volts DCi 0.3 amperes 
resistive at 115 volts RMS, 
400 Hz. 

17.0 to 33.0V DC 
0.1 Volt 

+0, -0.5 Volts 
15,MA Max. 

90 to 120V AC 
1.0 Volt 

+0, -0.5 Volts 
100 MA Max. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE: 

VIBRATION: 

SHOCK: 

20.G's, 10 to 2000 Hz. 

50 G's, 11 ±1 milliseconds 
duration. 

INSULATION RESISTANCE: 1000 megohms minimum @ 
500 volts DC, all terminals 
to case. 

DIELECTRIC STRENGTH: 1000 volts RMS, 60 Hz @ 
sea level, all terminals to 
case. 

SEALING: Hermetic, 1.3 inches of 
mercury. 
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VOLTAGE LEVEL SENSOR 

STANDARD OPTIONS 

The following are available for both the 1310 and 1350: 

1. Sol id State Output. 

2. Two Stage Sensing (Voltage Band). 

3. Up to 10 Amp Relay Output. 

4. Other Voltage Sensing Levels. 

5. Drop-out Differential. 

B. Operate with Auxiliary Control Voltage. 

1350 ONLY: Special 3 Phase Version Available. 

MOUNTING STYLES - 1310 AND 1350 

n 

A B 

SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

ELECTRICAL DIAGRAM 

+ 

c 

DETERMINATION OF SENSOR PART NUMBER - BOTH 1310 AND 1350 
Using 1310 as the general sensor type part number, a typical 
part number would be 1310-2A-24.5. The 2A signifies the 
number of poles (2) and the mounting style (A). The required 
pull-in voltage is signified by "24.5," to the nearest tenth of 
a volt. The standard drop-out voltage is 0.5 volt under pull-in, 
or 24.0 volt. 

EXAMPLE: 

1310 

T 
TYPE 

2 

T 
2 PDT 

A 24.5 

T T 
MOUNTING PULL-IN 
STYLE VOLTAGE 

ELECTRONIC PRODUCTS DIVISION 
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Solenoids by Hi·G Incor~orated 

SERIES "SA" SOLENOIDS 

F THREAD 

, 

BASIC CONFIGURATION 
PULL TYPE 

,~SHOWN ENCRGIZeD 

iE±.OIS·-'+--I'--- A± .015 ----~ 

I r--rn_ "P=======r.r~ 

'---~-'~~7T~ 

- TI-IIS TCRMINAL IS LOC4T£D 
ON FRONT FLANGE (PI-IANTOM) 
FOR SIZE 6/8'; 10 uNITS. 

0+. 000 
~ -.002 

B:!:.OIO 

SE:£ -rC:RMIN,<1L 

CON FlG(/RIflTIO~f. .003J -.000 

H t.OOS 

~======LLl.:.l~. _1 
n 
II 

)l: _____ _ --1 
~ G _.002 -+--- --f-+---'H- C 't.. 015 

L----tX __ --< 

Q THRCAD:---\ 
EqUAL 

WITHIN THRCAD'Q"AT LOCATIONS 
SHOWN, 80THENDS) qt{ 
SPECIAL ORDER 

Z PLACES \ 

\ 
M±.olo-~o-------+l-- N± .010 

Unit 
Size A B C D E 

6 .825 .365 .435 .150 .218 
8 .975 .490 .535 .187 .281 

10 1.Z10 .615 .700 .250 .359 
12 1.480 .740 .820 .312 .453 
14 1.730 .865 .980 .375 .531 
16 1.980 . 990 1.140 .437 .640 
18 2.230 1.115 1.260 .500 .718 
20 2.480 1.240 1.420 .562 .812 

J 
J 
J 
I 
I 

--1"--
I 
I 

TERMINAL CONFIGURATIONS 

F 

2·56 
2·56 
4·40 
4·40 
4·40 
6·32 
8·32 

10·32 

rTo;­
I CZ8 

.340 

L--r---'--'::> 

Min. 
Full 
Thd. G H 

.219 .116 .035 

.219 .147 .035 

.250 .188 .040 

.250 .188 .062 

.250 .210 .078 

.312 .250 .093 

.438 .250 .109 

.438 .343 .125 

J K 

.029 .500 

.029 .597 

.029 .780 

.029 

.029 See 

.039 Dim . 

.039 C 

.039 

Today's Component People 

.015 

L M 

.078 .310 

.078 .500 

.109 .625 

.109 .630 

.109 .865 

.140 .990 

.140 1.115 

.140 1.240 

N 

.187 

.218 

.250 

.250 

.310 

.370 

.430 

.500 

'--L ±.OOl5 
!-IDLE 1111 

'--j--'--I-"---+--' STOP 

P Q R S 

.250 2·56 .230 .250 

.375 2-56 .285 .310 

.440 4-40 .390 .440 

.440 4-40 .465 .500 

.600 4-40 .545 .620 

.660 6·32 .640 .680 

.750 8·32 .700 .810 

.810 10·32 .795 .880 
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AVAILABLE ADAPTIONS TO BASIC CONFIGURATION 

STYLE "'I (RETURN SPRING) 

---t:: -- C C, ~ 

LC=~{~~ -]-~ l,,J. --l 
PL-4STlC TIP~T) AO,qPTS Ta STYLE .... S 

,F'DD 

r-- I~ 
BB 

NYLON COLLAR 01.4 

I 

RUBBER 
ANTI-SHOCK 
RING L,--,~ -EE 

'. , I I 

r­
L---r------'tJL-----/ 
LNN I---FF-,--~ 

STYL E ""2 (SHOCK D.4MPE NER - L.ESS RETURN SPRING) (!:) 
STYL.E: "".3 (SHOCK OAMPDveR- WITH RETVRN SPRING) PUSH TYPErp) 

o WHeN ORDERING "CLEVIS"SPECIFY SL/FFIX "c ",qrTCR 5TYLE NUMBER 
WHEN ORDeRING "PUSH Type "SpeCIFY ';p ",LIFTCR S TVL.E' /VU'M8£'R OR leTTeR "C'­
WHEN ORO£RING ·'PL.ASTIC TIP" SP£C/FY ",'AFTER ';p" 

Unit 
Size AA BB CC DO EE FF GG HH JJ KK LL MM NN pp aa 

6 .335 .375 .233 0·80 .340 .440 .062 .400 .156 .160 .265 .093 .156 .062 .187 
8 .375 .406 .297 0·80 .340 .440 .062 .400 .156 .160 .265 .093 .156 .062 .187 

10 .446 .468 .376 2·56 .410 .560 .093 .500 .187 .222 .375 .125 .218 .078 .250 
12 .446 .531 .471 2·56 .410 .560 .093 .500 .187 .222 .375 .125 .218 .078 .250 
14 .516 .625 .550 2·56 .410 .560 .093 .500 .187 .222 .375 .125 .218 .078 .250 
16 .588 .718 .660 5·40 .625 .940 .125 .650 .250 .255 .437 .156 .250 .093 .312 
18 .588 .781 .739 5·40 .625 .940 .125 .650 .250 .318 .562 .218 .312 .125 .375 
20 .746 .875 .834 5·40 .625 .940 .125 .650 .250 .380 .625 .255 .375 .156 .437 

"SA" Series available in push or pull construction, 3-160 VDC coils, leads on coil instead of terminals, push and pull in 
same unit. Contact factory for force-stroke curves and any modification you desire. 

CLOSED SOLENOIDS 
Hi-G offers the widest, most complete line of solenoids ever 
produced for industrial and military applications. Hi-G offers 
in-depth experience and capabilities for custom designing of 

solenoids to meet particular requirements. These include 
PUSH-PULL pressurized and non pressurized as well as PUSH­
TYPE manual override. 

eem/1971 

NON·PRESSURIZED PRESSURIZED 

Push Type Pull Type Push Type Pull Type 

FOR ADDITIONAL INFORMATION CALL: 

Hr·G INCORPORATED 

Area Code (203) 623-2481 
TWX: 710-420-0592 

SPRING STREET AND ROUTE 75 ' , 
WINDSOR lOCKS, CONN. 06096 _ __- ' '. 

See YELLOW SECTION for Local Offices, Phones 1331 
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Predetermining 
Counter 422 
Operates on adding 
principle, count speeds 
up to 40 cps, 6 digits, 
with manual, electrical 
or automatic reset, 
preset retained for 
repetition. 

DIgital L1na 
Printer DP 500 
4 to 12 active columns, 
asynchoronous operation, 
BCD or pulse train input. 
Print speed 5 lines per 
sec. With control 
electronics. 

Totalizing Counter 404 
Modular plug-in counter, 

count speeds up to 60 cps, 
6 digits, non-reset, manual 

and electrical reset. Life in 
excess of 200 MIO operations. 

BI·Dlrectional Counter 431 
Accepts positive and 

negative inputs serially or 
simultaneously without loss 
of counts. Count speeds up 

to 25 cps. Optional zero 
contact available. 

Predetermining 
Counter 441 
Operates on subtracting 
principle, count speeds up 
to 40 cps, 4 digits, with easy 
push button preset optional 
presignal available. 

TICKET PRINTER TP 900 
Up to 18 active columns, 
including Time·Date system. 
For single and multiple tickets. 
BCD or pulse train input. Optional 
ticket adjustments available. 

TotaliZing Counter 414 
Large Jigure totalizor count 

speeds up to 40 cps, 4 digits, 
non-reset; manual & electrical 
reset. Many standard options. 

Parlodlc Output 
Countar 411 

Adding totalizor with built-in 
wiper contact wheel for 

periodic output signal, i.e. 
every 2, 5, 10, 20, 50, 100, 
200, 500, 1000 pulses. Count 

speeds up to 25 cps. 

eem/1971 



SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

...J: ............... .1. -I~_~.L_. ___ - !.L! - -- ~-- -

Ulre\;lolglIal pOSfllonlng 

Automatic systems, sub-systems and modules for 
automatic control in manufacturing, electronics, 
data processing, graphics, instrumentation and research 

ICON AUTOMATIC MOTION CONTROL SYSTEMS INCLUDE 

ELECTROHYDRAULIC 
PULSE MOTORS 
• • . a complete line of high power 
motors built by Fujitsu, Ltd., for direct 
digital. positioning in heavy applica­
tions such as machine tools, textile 
and printing machinery, welders, tYPE!­
setters, automated production ma­
chinery, etc. Torque output exceeds 
500 in-Ibs. at 2000 steps per second. 
Power ranges from .8 to 10 HP at 
16,000 steps per second. 

HIGH SPEED ELECTRIC 
STEPPER MOTORS 
· .. variable reluctance steppers that 
are the fastest. most advanced digital 
actuators in America, today. Available 
in a wide range of torques with error­
free response rates of 2000 pps, and 
running speeds in excess of 10,000 
pps. 

DIGITAL SYSTEM POSITIONING 
MODULES 
· . . for the engineer who wants to 
design and package his own position­
ing control system. A full line of solid­
state driver modules for most stepping 
motors, plus general purpose system 
logic modules using NAND logic. 

icon 
CORPORATION 

156 Sixth Street. Cambridge. Massachusetts 02142 
Telephone: 617/668·5400 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

MULTI-AXIS STEPPER 
PROGRAMMERS & DRIVE UNITS 
· .. Icon Series 400 positioning sys­
tems emphasize high motor perform­
ance and input flexibility. Able to drive 
up. to 6 independent steppers of any 
type. Accept inputs ranging from 
switch closure to computer. Readily 
interface with other system elements. 

NUMERICALLY-CONTROLLED 
X-Y TABLES 
· .. two complete lines of X-Y tables 
covering the motion range from 2" x 
2" through 12" x 12". Speeds in ex­
cess of2 ips, resolution of .001 inch. 
Ideal for automation of production, 
assembly and test. Many control 
options available. 

HIGH SPEED NUMERICAL 
CONTROL SYSTEMS 
· .. with extremely reliable I.C. logic, 
very flexible program structure. Ad­
vanced. low-cost control for a wide 
range of automatic 2 or 3 axis point­
to-point positioning applications. 
Open-loop, all-digital design for simple 
application, operation, service. 

O Motion 
Technology 
Group . 

USM Corporation 
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The ISC*Magnetics family of Magnetic Pick·Ups 

are devices having output voltage amplitudes that are 

independent of the rate of change to the external mag· 

netic field. This characteristic results in a device ide· 

ally suited for use in a multitude of static as well as 

dynamic sensing applications. 

The applications for ISC*Magnetics Magnetic 

Pick·Ups encompass the limited environment of com· 

puter peripheral equipments, the rugged environment 

of internal combustion engines, as well as the extreme 

reliability requirement of aerospace. New variations 

are being developed in answer to new potential appli· 

cations. 

Computer applications include sensing of index· 
ing marks. for the drive meclt.misms in 'card readers, 
magnetic tape memories, and the paper roll drive and 
character selection in printers, as well as contactless 
limit switching. Economically priced, these units can 
be used in many applications previously employing 
photo sensors. 

Transportation applications include wheel speed 
sensing (for skid·controlled braking systems), ignition 
system timing, vehicle sensing (traffic control). Rug· 
gedly consfructed, suitable for vehicle axle mounting 
and operable from noisy and widely varying power 
sources, these units simplify' many deSigns. 
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Industrial applications include speed, position 

and limit sensing and parts counting for various pro­

cess control systems. ISC*Magnetics Pick-Ups are 

particularly well suited for space application because 

of their low power consumption, operation from logic 
power bus, freedom from EMI (these Pick-Ups have 

no internal choppers or oscillators) and freedom from 

the need of an actuator mechanism (as in the case of 

conventional limit switches). ISC*Magnetics Magnetic 
Pick-Ups exhibit a very high reliability. 

ISC*Magnetics' staff of engineers is ready to 

discuss your particular requirements. For technical 

assistance or further information regarding any of 

ISC*Magnetics product line of Magnetic Pick-Ups, 

Solid-State Switches, Solid-State Load Controllers, 

Hall Effect Devices, Magnetoresistors, Fluxm'eters or 

Gaussmeters, contact: 
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LOG:lTEK, :INC. 
ELECTRONIC SENSORS & CONTROLS 

INDUSTRIAL 
MILITARY 

VOLTAGE SENSORS/FREQUENCY SENSORS/PHASE SEQUENCE SENSORS/CURRENT SENSORS/POWER MONITORS/TIME OELAY RELAYS/AC SOLID STATE RELAYS/SOLID STATE FLASHERS 

AC VOLTAGE SENSORS 
Provide alarm, indication or disconnect signals for single - or 3 - phase lines 
when voltage exceeds high or low limits. Available with time delays to prevent 
dropout due to transients. 
Input Power: 115 vac, 60/400 Hz nominal' 
Sense Bands: 95 to 150 vac 
Accuracy: ±1%, ±5% 
Time Delays: 250 ms to 10 sec. 
• Also DC operated • 

SOLID STATE FLASHERS 

FREQUENCY SENSORS 
Time·delayed, band frequency sensing relays, 
for applications where systems must be 
de-energized or alarms actuated when line 
frequency departs from normal. 
Line Voltage: 100-130 vrms 
Frequency Sense Range: SO/50 or 360/440 Hz' 
Accuracy: ±1 %, ±5% 
Delay: 250 ms to 10 sec' 
• As specified. 

PHASE SEQUENCE SENSORS 
Protect rotating components and other 
three-phase loads from damage that could 
occur from phase reversals or absence of 
any phase. Contacts may be used to dis­
connect load or operate alarms. 

. Operating Voltage: 120/208 vac, 60/400 
Hz, 3", 

Phase Displacement: 120 ±5 degrees max. 
Permissible Distortion: total 8%, any har­

monic 5% 

Up to 10 channels; conform to MIL specs for airborne applications. Cordwood 
packaging for maximum density, hard mounted and encapsulated. 
Input: 18-31 vdc 
Load Current: up to 2.5 A 
Flash Rate: up to 120 per min. 
Flash/Off· Ratio: up to 2.4:1 

, Logitek's comprehensive line of time-delay relays and voltage-, frequency­
and phase-sensors utilize the most advanced design and manufacturing 
techniques for' accuracy and long-term reliability - provide uncom­
promising performance in rigorous military, aerospace and industrial 
systems. All units are hermetically sealed, meet applicable requirements 
of MIL-I-S181D, MIL-R-5757D, MIL-R-S10SC, and MIL-Std-704A. Contact 
ratings 2A and lOA resistive, 1A and 5A inductive, operating life 100,000 
cycles minimum. MIL-Q-9858 quality control. 

POWER MONITORS 
Provide time-delayed alarm or shutdown 
signals when voltage, frequency or phase 
SEquence characteristics of power line 
depart from specified limits. 
Voltage: 120/208 vac, single/three phase' 
Voltage Sense Band: 95-150 vrms 
Frequency Sense Range: 50/60 or 360/440 Hz' 
Accuracy: ±1 %, ±5% 
Pickup and Dropout Delay: 250 ms to 10 sec . 
• As specified 

DC VOLTAGE SENSORS 
Provide alarm or disconnect signals when 
DC line voltage departs from normal. 
Insensitive to normal transients. Available 
with factory-set or adjustable bandwidth. 
Sense Band: 10-200 vdc 
Accuracy (including hysteresis): ±1 %. 

TIME DELAY RELAYS 
Delay ~n drop-out, pull-in, true delay on 
drop-out and controlled·delay on drop-oul. 
Timing ranges from 50 msec to 300 sec, 
factory-set or externally adjustable. Stand-
ard and crystal can sizes. 
Operating Voltages: 18-31 vdcs 
Accuracy: 10%, 5%, 2% 
Repeatability: ±1 %, any voltage and temperature 
Reset Time: 5 msec max. 
Solid State Outputs available. 

AC SOLID STATE RELAYS 
Contactless re:ays for long life and high reliability. Normally-open and normally­
closed configurations with complete isolation between switching and coil 
terminals. 
Operating Voltage: 12-32 vdc 
Control Signal: Ground 
Switched Signal: 2-150 vac, 40-400 Hz 
Pull-In Time: 100 usec max. 
Drop-Out Time:. If2 cycle max. 

NEW! INDUSTRIAL 
TIME DELAY RELAYS 
POWER MONITORS 
VOLTAGE SENSORS 
FREQUENCY SENSORS 
PHASE SENSORS 

II II ~C2T~~!v~~"'N~!!E~·SEE OUR COMPLETE CATALOG IN 
_ NEW YORK 11785. (516)694-8080 . EEM Vol. 2/SE~. 4500 I PGS. 1750-1759 
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N~ NORTH HILLS • HIGH· PERFORMANCE SYSTEM MODULES 
ALARM, CONTROL, INSTRUMENTATION, DATA TRANSMISSION 

~~~ 

North Hills offers a wide variety of equipment and system 

modules for data conditioning, transmission, automatic test 

and process control applications. 

The products briefly described below are representative. 
North Hills is ready to furnish custom systems using existing 

or new designs. Your inquiries are invited. 

FREQUENCY AND SPEED INSTRUMENTATION 

ELECTRONIC TACHOMETERS. Series SO tachometers operate 
with North Hills non-reactive transducers or magnetic pick­
ups, photochoppers, ac generators, and similar speed sensors. 

Outputs are dc voltages or currents proportional to frequency, 
virtually independent of input waveform or amplitude. Stable 

trip points for alarm purposes. 

VOLTAGE TO FREQUENCY CONVERTERS. OF Series. Low 

cost and compact. Standard models for full scale frequencies 

of 100, 500 Hz, 1, 5, 10, 100 kHz. Exceptional linearity and 
stability. 

ELECTRONIC INTEGRATORS. Time integration of dc input 

voltage or current. Generate drive signals for external elec­

tronic or electromechanical totalizing counters. Count-rate 
field-settable throughout 100 to 50,000 counts/hour range. 

Jumper-selectable inputs. 

IV-100 -Inputs: 0-4 Vdc, 1-5,4-20, 10-50 mA dc. 

Output: 24 V drive pulse for 9 W counter. 

IV-200 - Input: -4 to +4 Vdc. 
Dual outputs for up-and-down counter. 

FREQUENCY TO VOLTAGE CONVERTERS. Series FD-10 pro­

vide dc voltage or current proportional to frequency. 

Series FD-50 feature ultra-fast (two-cycle) response time, 

low ripple. 

Series FD-70 are ultra-fast frequency deviation monitors. Out­
put proportional to deviation from preset center frequency. 

FREQUENCY MONITORS. Series FM-10 Frequency Monitors 

are frequency responsive limit switches for over, under, or 

bandpass conditions. Feature fast (two-cycle) response with 

excellent repeatability and stability. 

ANALOG DATA TRANSMISSION SYSTEM 

DL T and DLR Series terminals transmit analog data as con­
stant amplitude, variable frequency signals over telephone­
quality lines. 

Operation is in the 300 Hz to 3 kHz band, with exceptional 
noise immunity, linearity, stability, and response time. 
Matched TIME DIVISION MULTIPLEX equipment (TOM Series), 
permits sharing of a common transmission line by multiple 
data channels. 
Tone signaling transmits all required control and timing 
signals to receiving equipment. 

INDUSTRIAL CONTROL ALARMS AND 
TRANSMITTERS 

TEMPERATURE AND MILLIVOLT ALARMS. CA Series provide 
relay contact closure when input exceeds preset level. CA-103 
Series are thermocouple alarms with cold junction compensa­
tion for any standard thermocouple. Temperature effects as 
low as .05 % C. CA-203 Series are millivolt alarms. 

Both have CMRR >120 dB, high input impedance, single or 
dual set points. 

TEMPERATURE AND MILLIVOLT TRANSMITTERS. CA-1l3 
and CA-213 Series have standard current outputs of 1-5,4-20, 
and 10-50 mA dc proportional to input levels for thermocouple 
or millivolt inputs. 

DC VOLT AGE REfERENCE MODULES 

Output stability typically 3 ppm, with TC's to 1 ppm/oC. Short­
circuit protected. 

RS-11. 0 to 10 V, 20 mA voltage source. Output set by six­
decade selector. 

SERIES RA-50. Solid state compact modules for pc board 
mounting. Unregulated 30. V input, 10 V dc low-impedance 
output. 
RA-151. Programmable module, 0-10 V dc. 

PRECISION POWER SOURCES, AND SECTION S600 FOR WIDEBAND TRANSFORMERS AND HYBRIDS 

Worth Hills 
C£lectronics. INC. 
eem /1971 

GLEN COVE, N. Y. 11542 • 516671·5700 

·See YELLOW SECTION for Local Offices, Phones 1339 
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:i.XLS~XLtS 
~a&ioon... 

INSTRUMENT DIVISION 

1520 PROGRESS ROAD, FORT WAYNE, IND. 46808 
PHONE: 219-483-8194 • TWX: 810-332-1419 

Precision 
Counters 
Planet readout counters can be designed for naviga· 
tional, tracking, ranging, time, positioning, computing, 
fire control and industrial applications. Typical para· 
meters include high speed, low torque, light,weight, 
miniaturization and maximum reliability. 

A·513·1 
Three Digit 

Decimal Counter 

Al042 
Three Digit 
Tape Angle 

Counter 

A·S81·l 
Digital Fuel 

Metering Counter 
(Internal Pinion Type) 

OTHER PLANET INSTRUMENT QUALITY PRODUCTS 

Special Gearheads Differentials 2·Speed Gearheads 
Sizes 8 and larger 

Planetary 
Gearheads 

A·749·1 
Digitel Counter 

. (Internal Pinion Type) 

Precision 
Angle 

Com.ensator 
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PRECISION PROGRAM TIMERS 
PRECISION TIMER CO., INC. WESTBROOK, CONN. 06498 (203) 399-6253 

. - - ---------------------------------
• Motor driven multi cam recycle timers - single·pole flashers. 
• Synchronously rotating camshaft programs switches sequentially 'when motor is energized. 
• May be wired for single·revolution·and·stop operation. 
• Available in ov~r 100 stocked and standard speeds (time per camshaft revolution)-

See Speed Selection Table A. 
• Choice of 10, 15, 20, or 25 amperes switch ratings - See Switch Selection Table. 
• Custom built from huge inventory of stocked components on fast delivery. 
• Precision timed at factory to your Timing Diagram (also field adjustable). 
• Absolute premium quality throughout at competitive low prices. 
• UL and CSA approved. 

TIMING DIAGRAM 

.9 .. 12 108 ,44 180 2./e. 25& .28& ,IN ... 0 0 ..... ,.. 

00," ... . 
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0 

. 
,. 
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, 

NO ... 

{O 20 30 

21$:t/,S· 

SERIES 115, 116, 120, 121 

MODEL SELECTION CHART 

40 50 P 70 80 90 , 

'l:I.S· 

I 

SAMPLE CIRCU" 

SERIES 130, 131 

SUB·BASIC SWITCHES 
uY" "W" 

SERIES 150, 151, 160, 161 

BASIC SWITCHES 
liMn liE" 

Number 10 Amperes 15 Amperes 20 Amperes 25 Amperes 
of Length Ye" lV2" Ye" 1'12" Length Ye" lV2" Ye" 1'12" 

Poles Dimen. CAMS CAMS CAMS CAMS Dimen. CAMS CAMS CAMS CAMS 
1 1)S, 115·V 116·V 115·W 116·W 1,%, . 115·M 116·M 115·E 116·E 
2 1,%, 11S·2V 116·2V 11S·2W 116·2W 2%, 116·2M 116·2M 11S·2E 116·2E 
3 2%, l1S·3V 116·3V 115-3W 116·3W - - - - -
1 11(4 120·V l2l·V 120·W l2l·W 11/4 l20·M 12l·M 120·E l2l·E 
2 1% l20·2V 121·2V l20·2W 121·2W - - - - -
3 - - - ~ - 3.00 l30·3M l3l·3M l30·3E l3l·3E 
4 3.08 130-4V l3l·4V 130-4W . l3l-4W 3.69 l30·4M l3l-4M l30·4E l4l·4E 
S 3.S2 l30·SV l3l·SV l30·SW l3l·SW 4.38 - - - -
6 3.9S l30·6V l3l·6V l30·6W 13l·6W S.06 - - - -
2 2.218 l50·2V l60·2V lSO·2W 160·2W 2.S00 lSl·2M 161·2M lSl·2E 161·2E 
3 2.812 lS0·3V l60·3V IS0·3W 160·3W 3.37S lSl·3M l6l·3M ISl·3E 161·3E 
4 3.406 lS0;4V 160·4V lSO-4W 160·4W 4.2S0 lSl·4M l61-4M lSl·4E 161·4E 
S 4.000 lSO·SV l60·SV lSO·SW l60·SW S.12S lSl·SM l6l·SM lSl·SE l6l·SE 
6 4.S93 lSO·6V l60·6V lSO·6W l60·6W 6.000 lSl·6M l6l·6M lSl·6E 161·6E 
7 S.187 lS7·7V l60·7V lSO·7W l60·7W 6.87S lSl·1M l6l·7M lSl·7E 161·7E 
8 S.78l lSO·8V l60·8V lSO·8W l60·8W 7.7S0 lSl·8M l6l·8M lSl·8E l61·8E 
9 6.37S lSO·9V l60·9V lSO·9W 160·9W 8.62S l51·9M l61·9M lSl·9E l61·9E 

10 6.968 lSO·lOV 160·l0V ISO· lOW l60·l0W 9.500 lSl·lOM lSl·lOM lSI·lOE 16l·l0E 
11 7.S62 lSO·l1V 160·11V lSO·l1W 160·11W 10.37S l5l·11M 16l·11M lSl·11E 161·11E 
12 8.1S6 lSO·12V l60·l2V lSO·12W 160·l2W 11.2S0 lSl·12M 16l·l2M lSl·12E l61·12E 
13 8.7S0 lSO·13V l60·l3V lSO·13W l60·l3W l2.l2S l5l·l3M l6l·l3M 15l·13E l6l·l3E 
14 9.343 lSO·14V l60·l4V lS0·14W 160·14W 13.000 15l·14M 161·14M lS1·14E 161·14E 
IS 9.937 lS0·lSV l60·1SV lS0·lSW 160·1SW l3.87S 151·15M 16l·1SM lSl·lSE 161·lSE 
16 10.S3l lSO·16V l60·l6V l50·l6W lSO·16W - - - - -
17 11.125 lS0·17V 160·17V lS0·l7W 160·17W - - - - -
18 11.718 lSO·18V l60·l8V lSO·18W l60·18W - - - - -
19 12.312 lSO·19V l60·19V 150·19W 160·19W - - - - -
20 12.906 lSO·20V l60·20V lSO·20W 160·20W - - - - -

• Senes 120 and 121, at low cost, are avaIlable from Factory Stock only on speeds on Bold Type on Speed SelectIon Chart A. 
• Series 130, 131, ISO, lSI, 160, 161 may be ordered at no extra cost with friction clutch, permitting manual override. Specify. Dials and Knobs available. 

Series ISO, lSI, 160, 161 may be ordered with clutch·motor drives and reset mechanisms for use as Multipole Delay Relays. Consult factory. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1341 
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PRECISION HOURS METERS 
PRECISION TIMER CO., INC. WESTBROOK, CONN. 06498 (203) 399·6253 . 

• A fully synchronous recording meter for front 
panel installation. Commences timing when Reset Reads To By 
motor is energized, stops when power is 

SR·240·1 999.9 sec. 1/10 sec. removed. NEMA standard dimensions. 
• Extremely accurate. Draws only 3 watts. SR·240·2 9999 sec. 1 sec. 

• Reset models return to 0000 with touch of SR·240·3 99.99 min. 1/100 min. 
pushbutton. 5R·240·4 999.9 min. 1/10 min. 

• UL and CSA approved. 5R·240·S 9999 min. 1 min. 

• SUP~lied with 8" leads and with mounting SR·240·6 99.99 hrs. 1/100 hrs. 

, har ware. 5R·240·7 999.9 hrs. 1/10 hrs. 

• Life expectancy many years. SR·240·8 9999 hrs. 1 hr. 

• For behind·panel and chassis installations, 
Reset Reads To By 

R·210·1 9999.9 sec. 1/10 sec. at least possible cost. R·210·2 99999 sec. 1 sec. 
• Reset models return to 00000 by rotation of R·210·3 999,99 min. 1/100 min. 

thumbwheel. R·210·4 9999.9 min. 1/10 min. 
R·210·S 99999 min. 1 min. 

• UL and CSA approved. R·210·6 999.99 hrs. 1/100 hrs. 
R·210·7 9999.9 hrs. 1/10 hrs. 
R·210·8 99999 hrs. 1 hr. 

• For behind·panel and chassis installations, at least possible cost. 
• Reset models return to 0000 with touch of pushbutton. 
• UL and CSA approved. 
Specify:-

Option "A" - Standoffs at "A" and "A" 
Option "B" - Standoffs at "B" and "B" 
Option "C': - No Standoffs. Customer uses holes "C" and "C" 

'4'm40~"" .. . , ., 
-I" 

" 

PRECISION DELAY RELAYS 
• Times down to zero (transferring load switch) when motor is ener· 

gized. Resets to set position (fully adjustable) when power to motor 
is removed. 

• Available time ranges 0·5, 0·10, 0·20, 0-30, 0·60, and 0·120 seconds. 
• May be wired as Delay Relay or as Interval Timer. 
• UL and CSA approved. 

ChllHlll 
~!,_Oll. 
MoUII' 

MoUIII willi Top"_ 
SeJI .. 401 

~ 

No. 
of 

Poles 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 

SUB·BASIC SWITCHES 
UH" or "L" 

Dlmen. 10 AmI 15 Amp 
Max. Type Type W 
2.38 400·V 400·W 
2.87 400·2V 400·2W 
2.54 401·V 401·W 
3.00 401·2V 401·2W 
1.05 404·V 404·W 
1.40 404·2V 404·2W 
1.36 40S·V 40S·W 
1.71 405·2V 405·2W 
1.36 406·V 406·W 
1.71 406·2V 406·2W 

,-, .....c .. , 
PaMI Mounl 
Moun' 

~ , 

Non· 
Reset Reads To By 

SN·200·1 9999.9 sec. 1/10 sec. 
SN·200·2 99999 sec. f sec. 
5N·200·3 999.99 min. 1/100 min. 
5N·200-4 9999.9 min. 1/10 min. 
5N·200·S 99999 min. 1 min; 
5N·200·6 999.99 hrs. 1/100 hrs. 
5N;200·7 9999.9 hrs. 1/10 hrs. 
5N·200·8 99999 hrs. 1 hr. 

Non· 
Reset Reads To By 

N·210·1 9999.9 sec. 1/10 sec. 
N·210·2 99999 sec. 1 sec. 
N·210·3 999.99 min. 1/100 min. 
N·210·4 9999.9 min. 1/10 min. 
N·210·S 99999 min. 1 min. 
N·210·6 999.99 hrs. 1/100 hrs. 
N·210·7 9999.9 hrs. 1/10 hrs. 
N·210·8 99999 hrs. 1 hr. 

Reset Reads To By 
R·240·1 999.9 sec. 1/10 sec. 
R·240·2 9999 sec. 1 sec. 
R·240·3 99.99 min, 1/100 min. 
R·240·4 999.9 min. 1/10 min. 
R·240·S 9999 min. 1 min. 
R·240·6 99.99 hrs. 1/100 hrs. 
R·240·7 999.9 hts. 1/10 hrs. 
R·240·8 9999 hrs. 1 hr. 

BASIC SWITCHES 
"H" Dr "L" 

Max. Type M Type E 
Dimen. 20 Amp 25 Amp 
2.54 400·M 400·E 

2.54 401·M 401·E 

1.05 404·M 404·E 

1.36 405·M 405·< 

1.36 406·M 406·E 

~c;:-
wllh 

T.pPle'e , 
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SERIES DPB - DELAY RELAY 
A fully adjustable synchronous motor driven Delay Relay for front p'anel 
installation. May be wired ,s Delay Relay or as Interval Timer. Available 
in one or two pole models at 10, or. 15 ampere switch capacity, In over 
one hundred time ranges from one second to one month. 

Operator selects delay (interval) time by manually setting dial to de· 
sired value,. which remains fixed until operator readjusts dial to new 
value, whicn may be done while motor is energized or reenergized. 

Push on button causes clutch to disengage mechanically, permitting 
timer to back off of load and timer motor switch(es) and permitting 
spring·powered reset to set position. Removal of finger from button 
permits clutch to reengage and commences timing cycle (see Table A). 

Please advise with your Order, your desired program for second switch 
of two·pole units. 

SERIES FLR - PROGRAM TIMER 
A simple cam program timer for front panel installations, with rotating 
dial indication of angular position. Synchronously rotating cam shift 
programs switches sequentially when motor is energized. 

Friction clutch permits manual positioning, whether operating or 
deenergized. 

One through five or more poles. Choice of 10, IS, 20, or 25 ampere 
switches. See Table A for available cam shaft speeds (TIme per Cycle). 

Cams are fully adjustable. Prices include settings to your Timing 
Diagram. May be wired for single·revolution·and·stop. 

Use as programmer, flasher interruptor, pulse accumUlator, delay or 
interva I timer, power operated sequencing or selecting switch, stepping 
switch, reversing timer. 

Specify Series FLR (as shown) for repeat·cycle·construction. 
Specify Series INM (similar) for manually settable Interval Timer can· 

struction with stop·pin at ze'o degrees of rotation (off position of Dial). 

SERIES DRM - DELAY RELAY 
A fully adjustable synchronous motor driven Delay Relay for front Ilanel 
installation. May be wired as Delay Relay or as Interval Timer. Available 
in one, two, or three pole models at 10, IS, 20, or 25 amperes switch 
capacity. Available in Time Ranges 6, 12, IS, 25, 40, 75, ISO, 300, and 
500 seconds. 

Operator selects delay (interval) time by manually setting dial to 
desired value, which remains fixed until operator readjusts dial to new 
value, which may be done while motor is energized or deenerglzed. . 

Operation is initiated upon energizing motor which causes timer to 
"time down" to zero transferring load switch. Timer backs off load 
switch and resets to set position when motor is deenergized, ready for 
next usage. 

Please advise with your Order, desired relative time program among 
switches of multi·pole units. 

At less cost, order Series DRF If adjustability is not needed. Identical 
to Series DRM, but delay time is fixed at factory to any value you 
specify between 0.5 and 500 seconds. NO front dial. 

SERIES IPB - INTERVAL TIMER 
Yields a precise fixed timed interva I upon operation of feather·touch 
pushbutton. 

Transfers a snap·action load switch at start of fixed cycle when push· 
button is depressed. Return·transfers this switch at exact end of fixed 
time cycle. Time Ranges per Table A. 

Select your choice among hundreds of availajJle time cycles. Choice 
of one, two, or three poles. Choice of 10, IS, 20, or 25 ampere switch 
ratings. Prices of multiple units include timing to your Timing Diagram. 
Extra poles of multipole units may be within·cycle programmed. 

Available on fast delivery from stocked and standard components and 
subassemblies. 

SERIES PER - PERCENTAGE TIMER 
Series PER Percentage Timer is a repeat·cycle timer with unique within· 
cycle adjustability. 

A latching mechanism holds a load switch transferred during an 
adjustable percentage of each consecutive fixed-time cycle. Each 
synchronous rotation of timer's camshaft is divided by dial adjustment 
·into "ON" time and "OFF" time of load switch, expressed as percentage 
of repeat-cycle time. 

Either side of the single·pole double-throw load switch may be used 
for controlling "ON" or "OfF" a percentage of repeat·cycle time. Or 
both sides may be used, for proportioning or metering applications. 

Series VPP Variable Pulse Programmer is identical to the above, but 
also incorporates an additional pole for straight programming functions, 
thus providing unusual system timing capabilities. Series VPP may be 
wired for single-revolution-and·stop operation. 

Choice among hundreds of operating speeds (see Table A). Choice 
among 10, IS, 20, or 25 ampere load switches. 

10 AMP VOR 15 AMP"'" 
SHOWN. OPTIONAL 

P SWITCHES SHa.YN 
HOM. 

No. 
.f 

Poles 

1 
2 

No. 
• f 

Poles 

1 
2 
3 
4 
5 

No. 
of 

Poles 

1 
2 
3 

No. 
of 

Poles 

1 
2 
3 

No. 
of 

Poles 

1 
2 

SUB·BASIC SWITCHES BASIC SWITCHES 

ux" 
10 Amp! 15 Am& 

"X" 
Dlmen. Dlmen. 20 Amp 25 Ami 

Max. Type V Type Max. Type M Type 

1.40 DPB-V DPB-2V - - -
1.40 DPB-2V DPM·2W - - -

SUB·BASIC SWITCHES BASIC SWITCHES 

"X" "X" 
Dimen • 10 Amp 15 Amp Dimen. 20 Amp 25Amj 
Max. Type V Type W Max. Type M Type 

.S3 FLR·V FLR-W 1.00 FLR·M FLR·E 
1.40 FLR-2V FLR·2W 1.75 FLR-2M FLR-2E 
lAO FLR-3V FLR-3W 2.50 FLR·3M FLR-3E 
2.15 FLR·4V FLR-4W - - -
2.60 FLR-5V FLR·5W - - -

SUB·BASIC SWITCHES BASIC SWITCHES 

IIX" IIX" 
Dimen. 10Amp 15Am& Dimen. 20 Amp 25 Amp 
Max. Type V Type Max. Type M Type E 

.S3 DRM·V DRM·W 1.00 DRM·M DRM-E 
lAO DRM·2V DRM·2W 1.75 DRM-2M DRM·2E 
1.71 DRM·3V DRM·3W - - -

SUB-BASIC SWITCHES BASIC SWITCHES 

"X" "X" 
Dimen. 10 Amp 15Am& Dimen. 20 Amp 25 Amp 

Max. Type V Type Max. Type M Type E 

.83 IPB·V IPB·Vi 1.00 IPB·M IPB·E 
1.40 IPB·2V IPB·2W 1.75 IPB·2M IPB-2E 
1.71 IPB-3V IPB·3W - - -

SUB·BASIC· SWITCHES BASIC SWITCHES 

"X" "X" 
Dimen. 10 Amp 15Am& Dimen. 20 Amp 25 Amp 

Max. Type V. Type Max. Type M Type E 

1.75 PER·V PER·W 1.75 PER·M PER·E 
1.75 VPP·2V VPP·2W - - -
ALL MODElS UL AND CSA APPROVED 

Series DPB, FLR, INM, IPB, PER, VPP 
• Employ Inductor Motor Type A. 
• "H" dimension is ~B" nominal (l;Jf," for speeds slower than 1 R.P.H.), 
Series DRM, DRF 
• Employ Hysteresis Clutch Motor Type C. 
• "H" dimension is 11/4 nominal. 
• Construction is left·handed. 
Typical Ordering Information 
FLR-4V1 - 60 sec. - 120/60 (with Timing Diagram). 
Switch Ratings 
See "Technical Information" (last page of this ad). 
UL and CSA approved. 

~6\DIA 
~iDIA 

MOUNTING DIMENSIONS 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1343 
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PRECISION UTILITY TIMERS 
PRECISI~N TIMER CO., INC. WESTBROOK, CONN. 06498 (203) 399·6253 

MODEL 70 UTILITY TIMER 
BIG 8" DARKROOM DIAL 
BIG 25 AMPERE SWITCH 

f.o.b. Westbrook, Conn. 
DELIVERY FROM SHELF STOCK 

For 105·125V 60 cycle operation 

Operation: Fast and slow clock hands are manually positioned to desired time 
setting. When Timer is turned "ON," Precision Synchronous Motor drives hands 
down to "Zero" transferring heavy duty 25-ampere rated load Switch. Thoroughly 
grounded for your safety. Ul and CSA listed. Rugged, durable, long·lived easily 
cleaned, corrosion resistant. Zero maintenance. Warranteed. Finest construction 
and materials throughout. Made entirely in USA. 
For 210·250V 60 cycle operation - $48.00 
For 105·125V 50 cycle operation - $46.00 Size 8" x 8" x 5" 
For 210·250V 50 cycle ope.ration - $48.00 Weight 5 Ibi!. 

MODEL UT·1 
HOURS METER 

"ELECTRIC STOPWATCH" 

$20.00 

RECORDS OPERATING TIME IN 
SECONDS, HOURS, DR MINUTES 

CONVENIENT PUSII-ON/PUSIi-OFF CONTROL 
PUSHBUTTON - CONVENIENT RESET PUSHBUTTON 

SPECIFY, 
UT·1·1 Reads to 999.9 sec. by 1/10 sec. 
UT·1·2 Reads to 9999 sec. by 1 sec. 
UT·1·3 Reads to 99.99 min. by 1/100 min. 
UT·1·4 Reads to 999.9 min. by 1/10 min. 
UT·1·5 Reads to 9999 min. by 1 min. 
UT·1·6 Reads to 99.99 hrs. by 1/100 hr. 
UT·1·7 Reads to 999.9 hri>. by 1/10 hr. 
UT·1·8 Reads to 9999 hrs. by 1 hr. 

For 120V 60 cycle only. 

Photolabs 
Classrooms 
Lecture Halls 
Displays 

HUGE 11" DIAL - 25 AMPERE SWITCH CAPACITY 
GENERAL PURPOSE PRECISION TIMER for 

INDUSTRIAL, COMMERCIAL, LABORATORY, CLASSROOM 
Biolabs Machine Shops Test Labs 
Clinics Assy. Operations Medical labs 
Surgery Time Studies Machinery Control 
X·Ray Apparatus Athletic Events 

HAS BUZZER and RED·LUMINOUS DIAL 
Model 70·H Model 70·M 

Slow Hand - Hours Slow Hand - Minutes 
Fast Hand - Minutes Fast Hand - Seconds 

USEFUL AS: 
Dela, Timer: Plug your appliance into "DELAY" outlet - timer will shut off 
appliance at end of timed period. 

Interval Timer, Plug your appliance into "INTERVAL" outlet - timer will sup· 
ply power to your appliance for duration of timed period. 

Dual Timer, Do both of the above with two appliances or electrical devices. 

Tandem: Complex timing functions may be commanded by attaching a first 
Model 70 to a second Model 70 and to a third, etc. 

Elapsed Time Recorder, Model 70 Timer can be used to record elapsed time 
of test, event, etc. (Use inner circle of numbers on dial.) 

PROVIDES 3600 DISCRETE TIMING SETTINGS 

MODEL UT·2 
DELAY RELAY 

"TIMED SWITCH" 
10 ampere load rating 

$23.00 

DELAY RELAY, Will delay start of/or sustain an 
electrical function for pre·selected time period. 

CONVENIENT RESET PUSHBUTTON 
SPECIFY, 

UT·2·10S 10 sec. Full Range 
UT·2·30S 30 sec. Full Range 
UT·2·60S 60 sec. Full Range 
UT·2·120S 2 min. Full Range 
UT·2·300S 5 min. Full Range 
UT·2·10M 10 min. Full Range 
UT·2·30M 30 min. Full Range 
UT·2·60M 60 min. Full Range 
UT·2·120M 2 hrs. Full Range 
UT·2·300M 5 hrs. Full Range 
UT·2·10H 10 hrs. Full Range 
UT·2·10H 30 hrs. Full Range 
UT·2·60H 5 days Full Range 

For 120V 60 cycle only. 

TECHNICAL' STANDARDS 
SPEED SELECTION TABLE A 
For timers employing Inductor motor Type A 

Seconds: 1, 1115, 1'1.1, 1%, 11h, 1%, 1%, ?, 2%, 21h, 2%, 2%, 3, 3113, 3'¥4, 4, 
41h, 4%, 5, 5'1.1, 5%, 6, b%, 7, 71h, 8, 8'{3, 8%, 9, 10, 11114; 12, 121h, 13'1.1, 
15, 16, 16%, 16%, 18, 20, 21, 221h1 24, 25, 26%, 28, 30, 33'1.1, 36, 371h 40, 
45, 48, 50, 60, 75, 80, 84, 90, 100, 120, 135, .150, 160, 168, 180 - and others. 

Minutes, 1 L 1114L 1'1.1, 1%, 11h, 1%, 2, 2114, 2%, 2%, 2%, 3, 3'1.1, 3'¥4, 4, 4115, 
41h, 5, 6, b%, I, 71h, 8, 8'1.1, 8%, 96 10L 11114, 12, 121h, 13'1.1, 14, 15. 16%, 
18, 20, 24, 25, 26%, 28, 30, 33'1.1, 4 , 4:., 60, 75, 80, 84, 90, 100, 12u, 150, 
160, 168, 180 - ana others. 

Hours, 1, 1114, 1'1.1, 1%, 11h; l%L 2, 21h, 2%, 2%, 3, 3113, 4, 5, 6, 8, 9, 10, 
12, 13'1.1, 16, 18, 20, 24 - and otners. 

~~XS~t~er!:4' 11/3, 1%, 11h, 1%, 2, 21h, 3, 4, 5, 6%, 7, 71h, 10, 121h, 15, 20-

SWITCH SELECTION TABLE 
V·1 - Sub·Baslc Type, single pole, double throw:"- 10 amperes '1.1 horsepower 
at 125 or 250 VAC -Ih ampere at 125 VDC -114 ampere at 250 VDC - 4 am· 
peres at 125 VACl •. 187 male tab terminals. 

V~2 - Same, .250 male tab terminals. 

W·1 - Sub·Basic Type, single pole, double throw - 15 amperes '1.1 horsepower 
at 125 or 250 VAC - Ih ampere al 125 VDC -114 ampere at 250 VDC - 5 am· 
peres at 125 VACL. .187 male tab terminals. . 

W·2 - Same, .250 male tab terminals. 

MA - Basic Type, single pole, double ·throw - 25 amperes at 125, 250, or 480 
VAC - 114 horsepower at 125 VAC -Ih horsepower at 250 VAC -.Ih ampere 
at 125 VOC -114 ampere at 250 VDC. #6 screw terminals. . 

MB - Same, solder terminals. 

E - Basic Type, single pole, double throw - 25 amperes at 125, 250, or 480 
VAC - 1 horsepower at 125 VAC - 2 horsepower at 250 VAC - lIIot duty 750 VA 
at 125 or 250 VAC. Available only with #8 screw terminals. 

ORDERING INFORMATION - NOMENCLATURE 
X FLR - 2 - V T - .. 

Your company's first initial 

Type of timer----..I 
No. of poles ____ --I· 

Type of switch ______ -' 

CAM SELECTIONS 

_~1 .. -:- 20 SEC. - ~ 
LVoltage and frequency 

Time range or cycle time 

Type of terminal on switches 

Standard ~" or 11h" cams (as ordered - see Text) are molded nylon, 1800 cut, 
fully adjustable 3600 , mounted in pairs. Specially cut cams to your Order. Our 
prices Include setting of cams to your Timing Diagram (please supply with 
Order where applicable). 

MOTOR VOLTAGES AND FREQUENCIES 
Motors are stocked in over 50 speeds for 120 volt 60 cycle operation. All other 
internationally slandard voltages and frequencies are available on your Order. 

DIALS AND KNOBS 
Timers illustrated with dials and knobs, may be ordered bare for use with your 
own dial or knob arrangements. Shafts are ali standard at 114" dlam. 

QUALITY 
Absolute prime quality materials, components, construction, design, and work· 
manship throughout and fully warranteed. MaXimum usage of corrosion resistant 
materials throughout. 100% Q. c. 
PROCUREMENT INFORMATION 
Delivery on most items. from stock or quickly available from pre·assembled 
sub·assemblies. Phone for prices and please ask about our very high quantity 
discounts. Grouped purchases and Blanket orders welcome. Dally pickups by 
mail, UPS, and radio·airfreight. 

ASK US ABOUT SPECIAL DESIGNS 
NO CHARGES FOR ENGINEERING SERVICES 
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PRESIN CO., INC. 
the most complete line of COUNTING DEVICES in the world! 

MECHANICAL COUNTERS 
Revolution, Stroke & Measuring 

In many case and digit sizes, with 
non-reset, reset by knob or lever, 
for all types of mechanical opera­
tion. Illustrated: Model U 211, coil 
winding counter. 

PRINTING COUNTERS 
Mechanical or Electrical 

To print tickets, cards, or on tape. 
Printing by lever or electrical, with 
or without reset. Up to 6 digits. 
Parallel visual and printing. Also 
special textile printers. . 
Illustrated: U 270 card printing 
revolution counter. 

PREDETERMINING 
ELECTRICAL COUNTERS 

Adding I Preset by pushbutton 
To the 50 x 50 mm standard and 
interchangeable with others into 
same panel cutout. With fast, fool­
proof pushbutton presetting. Push­
button, electrical or Key reset. 
Automatic batching also. 

Revolution, Stroke & Measuring 
Preset by pushbutton 

Two basic types: adding to the pre­
set number or subtracting from the 
preset number to zero. Reset and 
recycle by lever or electrically. 
Single or double pushbutton preset 
-fast, foolproof, environment proof. 
To 10,000 rpm. 

ELECTRICAL or PNEUMATIC 
IMPULSE COUNTERS 

For AC or DC operation with all 
types of reset or non-reset, for 
panel or base mounting. From 3 to 
8 digits. With p'ushbutton or elec­
trical reset with front panel or 
stackable dovetail interlocking with 
other totalizing or preset counters. 

PREDETERMINING 
ELECTRICAL COUNTERS 

Subtracting I Preset by pushbutton 

Fast, foolproof, environment proof. 
Set to the desired number and 
count down to the zero switching 
point. Reset and recycle by push­
button or electrically. Optional pre­
contact and lock. 3 or 5 large digits. 

SEND FOR COMPLETE LITERATURE 

COUNT 
MODULES 

Print I Indicate I Control 
Data I Time I Date I Count 

These. Count Modules are single 
digit units suitable for display and 
printing. Two basic types: Switch­
Ing or com mutating. Fit into a wide 
variety of tape or card printers .•. 
or build your own. 

CMMP Series 

M I N I 

M D D U 

P R IN T 

ADDS THE NECESSARY 
DIMENSION TO DIGITAL 
INSTRUMENTS 
• 6 columns; 3 lines per second 
• Full BCD P L interface built-in, 

for IC instrument compatibility. 
• Entire printer a plug-in 
• Size: 3" x 3V2" on panel 

PRESIN CO., INC. Trap Falls Road, Shelton, Connecticut 06484 • (203) 929-1495 • Telex 96-4217 
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sea..evlt. 
The Measurement and Control Company _1IiII ___________ _ 

1346 

MEASUREMENT AND CONTROL 
SYSTEMS using LVDT 
TRANSDUCERS 

Displacement, Position, Pressure, Level, Flow, Force, 
Weight, Thrust, Torque, Acceleration, Velocity, Temper­
ature - are parameters commonly encountered in the 
laboratory, on the production line and in the processing 
plant. Linear Variable Differential Transformer (LVDT) 
devices have the resolution and repeatability necessary for 
converting these parameters into accurate and reliable 
measurements. Precise measurement is the most important 
requirement for successful automation and control. 
Schaevitz Engineering utilizes the unique features of 
L VDT transducers in a wide variety of high per.formance 
measurement and control systems. 

Measurement and control systems can vary from simple 
single channel to complex multi-channel equipment. Three 
criteria govern which category applies: 

1 - number of parameters involved. 2 - data requirements. 
3 - degree of control decision. 

Simple systems involve few parameters, have little need for 
recorded data and require a simple decision for control. A 

See Sections 4100 and 5500 
for additional information 

simple system normally utilizes wired logic whenever mUlti­
channel transducer devices with absolute comparators, 
out-of-tolerance signaling and optional display or readout 
will provide adequate control. Schaevitz Engineering can 
supply a wide variety of off-the-shelf wired-logic measure­
ment and control systems - in completed form or as a 
component paGkage. Request Technical Bulletin 7501. 

Complex systems involve many par~meters, demand high 
speed data acquisition and require a complex decision', 
making process. Anyone of these criteria will justify the 
use of a digital computer to take over the data acquisition 
and decision making processes. 

The introduction of the mini-computer has made measure­
ment and control systems for smaller process requirements 
in weighing, mixing, gaging, sorting, and testing economi­
cally feasible. Schaevitz Engineering can furnish complete 
computerized measurement and control systems from the 
transducer through the servo-actuator and including 
computer hardware and software. Request Technical 
Bulletin 7501. 

Years of experience in the field of measurement and con­
trol systems have made Schaevitz Engineering very conver­
sant with the factors involved in the design of successful 
automation and control equipment for the testing labora­
tory, the batch process industry and the continuous process 
industry. Let us put this experience to work for you. 

sc::h_e..,.At_ e_gi._ee .. i_9 u.s, ROUTE 130 & UNION AVE.! PENNSAUKEN, N, J.! 609-662-8000 
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Cftllllft 
~ & ---r 

control w.stems 
capability. 

Plug-in NORPAK® is an 
advanced solid state logic 
system that provides many 
convenience and reliability 
benefits. Plug-in modules 
are easy to replace. All 
interconnections are in the 
back plane but wire changes 
are still easily accomplished. 
Plug-in components are 
protected by a phenolic case 
that is held in place by two 
captive screws. Plug-in 
NORPAK provides maximum 
design flexibility for fixed 
sequence control, data 
storage or counting functions. 
A complete line of logic 
functions and accessories 
are available. 

The Program Sequence 
Controller is an inexpensive 
solid state controller, quickly 
and easily programmed to 
handle a wide variety of 
control problems. It accepts 
multiple inputs and produces 
multiple outputs in any 
sequence. It is modular in 
design and expandable to 
suit most applications. It has 
up to eight different time 
delays with individual 
adjustments. It requires no 
special programming 
language and can be 
programmed for alternate 
sequences. The Program 
Sequence Controller can be 
re-programmed and the 
modular components can be 
easily replaced. It can be 
linked to a computer for 
monitoring purposes. ' 

The Programmable 
Controller is a solid state 
modular controller designed 
to run repetitive systems. It 
delivers the maximum 
flexibility at the minimum cost 
for complex systems. It 
allows control engineers to 
solve control situations 
ranging from the routine to 
the impOSSible. Simple to 
install, easy and inexpensive 
to maintain, the Controller 
has no moving parts subject 
to mechanical failure. Its 
hardwired memory prevents 
electrical interference from 
erasing the program. The 
Square D Programmable 
Controller provides multi­
machine capabilities, 
re-programming capability, 
easy diagnosis of machine 
malfunctions and computer 
monitoring and control. 

NORPAK® Solid State 
Counter/Controller is the 
economically priced answer 
to industrial bidirectional 
counting applications 
requiring high speed, 
preciSion and reliability. It 
comes completely assembled 
and ready to work. Plug-in 
decade modules allow 
tailoring to the job. Three to 
six decade versions with 
in-line readout as standard. 
Power supply has extra 
capacity to drive rotary pulse 
generator circuits or 
additional NORPAK logic. 
Solid state amplifiers, rated 
1 ampere continuous at 120 
volts ac, supply an adjustable 
timed output pulse of up to 
one-half second. Table-top, 
rack or cabinet mounting. 
Anti-bounce circuits for 
contact inputs. Both 
automatic and manual reset. 

For specific engineering data on Plug-in NORPAK, the ~ 
Program Sequence Controller, the Programmable Controller D 5 QUA A E D CD M PA NY 
or NORPAK Counter/Controller, contact your Square D fit;lld 
office. Or write Square D Company, Dept. SA-711, Wherever Electricity is Distributed and Controlled 
Milwaukee, Wis::onsin 53201. 
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I ~he broa~es.lline 0.' 
solid slale liming devices 
Syracuse Electronics transistorized series of timers (time 
delay relays) are of the fixed or adjustable type, designed 
for use in light or heavy industrial and commercial appli­
cations. Timers consist of solid state circuitry driving a 
self-contained relay, (except MTS - fully solid state). 

MIN.·MAX. REPEAT 
ENCLOSURE MOOE OF TIME OELAY MODEL 

FIG. II OPERATION RANGES 
ACCURACY 

(SECONDS) :t% 

TIR ON DELAY .1 TO .180 !:7% 
U.L. (FIXED) 

TAR 2 ON DELAY .110180 

TLR 5·6 ON DELAY .1 TO 480 
U.L. 

TER 5·6 ON DELAY .1 TO 480 
U.L. 

THR 5·6 
U.L. 

ON DELAY .110480 

PTR ON DELAY .25 TO 480 

PLR ON DELAY .25 TO 480 

PIR ON DELAY .25 TO 480 
INST. 

TTR 10 ON DELAY .1 TO 480 

STR ON DELAY .1 TO 480 

OOR 5·6 O~F DELAY .110480 

DLR 5·6 QFF DELAY .1 TO 480 

TSR 5·6 SINGLE .110480 
SHOT 

TFR 8 ON·OFF .25 TO 360 
RECYCLE 

MTS 11 ON DELAY .1 TO 360 

TIS 4 ON DELAY .1 TO 180 

HIR ON DELAY 
(FIXED) 

,5 TO 30 

TES 4 ON DELAY .1 TO 240 

Since the timer circuit eliminates cams, clutches and 
motors, there can be no mechanical-wear, thus affording 
long dependable life and highly reliable operation. Many 
models are interchangeable with mechanical, pneumatic, 
thermal and other electronic timers. 

OUTPUT APPROX. APPROX. CONTACT TYPE 
RATING FORM TERMINATION SIZE UNIT 
(AMPS) L" xW" x H" PRICE 

10 DPDT QUICK CON 2 x 1 1/8 $9 
(RELAY) SOLDER x 2 

10 DPDT QUICK CON 2 x 1 1/8 $12 
(RELAY) SOLDER x 2 3/16 

10 DPDT QUICK CON 2 x 1 1/2 $19 
(RELAY) OCTAL PLUG·IN x4 

10 DPDT QUICK CON 2 x 1 1/2 $24 
(RELAY) OCTAL PLUG·IN x4 

10 OPDT QUICK CON 2 x 1 1/2 $29 
(RELAY) OCTAL PLUG·IN x4 

10 DPDT SCREW 5 9/,6 x 3 3/, $68 
(RELAY) PANEL MOUNT x 4 3/B 

10 DPDT SCREW 5 9/,6 x 3 3/, $48 
(RELAY) PANEL MOUNT x 4 3 /8 

10 2·0POT SCREW 5 9/16 X 3 3/4 $52 
(RELAY) PANEL MOUNT x 4 3/8 

10 OPOT TERMINAL 3 ' /2 x 2 $27 
(RELAY) BLOCK x 2 1/2 

10 OPOT QUICK CON 3 3/, x 3 3/8 , $17 
(RELAY) SOLDER x 2 5/8 

10 SPOT QUICK CON 2 x 1 1/2 $24 
(RELAY) OCTAL PLUG·IN x4 

10 SPOT QUICK CON 2 xl 1/2 $19 
(RELAY) OCTAL PLUG·IN x4 

10 SPOT QUICK CON 2 x 1 1/2 $29 
(RELAY) OCTAL PLUG·IN x4 

10 DPDT TERMINAL 3 1/2 x 2 $37 
(RELAY) BLOCK x 2 1/2 

SPST N.D. 2 3/8 x 2 3/8 $44 
(SOLID STATE) SCREW x 3 1/, 

1 SPST N,O, OCTAL PLUG·IN 1\I,xl%x3 $11 
ISOLID STATE) 

5 
OPDT QUICK CON 11/, X7'a x 2". $7 

(RELAY) SOLDER PLUG·IN 

SPOT N.O . OCTAL PLUG·IN lY2xl'hx3% $19 
IRELAY) 

In addition to the timing products shown, Syracuse Electronics Corporation manufactures Temperature, Photo, Power, 
Liquid Level, and a host of other solid state. controls for the Industrial, Commercial and Military consumers. 

I SYRACUSE ELECTRONICS CORPORATION 
P. O. Box 566 Syracuse, New York 13201 Phone: 315488-4911 
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TRANSDUCERS 
• Series 70 Mag Shapers - 0/8" pickup 

Combines pickup and shaping circuit for constant 
pulse width in one package for direct use with 
meter, and energize electromechanical devices. 

• Series 75 Mag Shapers - 3Ja" pickup 
Same as Series 70 but packaged with a ¥e" 
monopole. 

• Series 11 Mag Shaper - 0/8" pickup 
Used when constant pulse width is not required but 
high sensitivity and snap on/ off output is needed. 

• Series 76 Mag Shaper - 3Ja" pickup 
Same as above but housed with ¥e" monopole. 

28V Model standard, 5V and 12V Models available on request. 

RPM METERS 

• Switchboard Tachometers 
Utilizes a ~aut band movement providing 2% accuracy, featuring 
a span adjustment. 110 VAC and monopole input are the only 

electrical connections. Available in 0-5,000 RPM; 0-10,000 RPM. 

• Digital Tachometers 
3, 4 or 5 digit resolution; enclosed in a 3" x 8" x 8" case; read­
outs have .5 inch character height. 

• Digital Scaler 
For use as a tachometer when parameters are variable from use 
to use. 

SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

motion controls I 
I 

• Series 80 Speed Switch - 0/8" pickup 
Combines pickup and frequency sensing circuit in one unit. 
The monopole senses rotation of ferromagnetic material. When 
rotation reaches a pre·determined frequency a solid·state output 
is provided. 

SPEED CONTROLS 
• Under/Over Speed Detectors 

For monitoring frequencies up to 20 KHz. 

• Multi·point Speed Detection Systems 

• Data Loggers 

For use in areas where correct sequencing is vital. 

• Open and Closed Loop DC Speed 
Control Systems 

• DC Motor Controls 
For braking of DC motors at rapid rates. 

SYSTEMS AVAILABLE 

Sequentially converts analog data to digital code, BCD or ASCII 
up to 100 channels available. 

• Velocimeter with Printer 
Used for dividing dist/time for velocity measurement of single 
moving object. 

• Machine Gun Chronograph with High Speed Printer 
Used for computing velocity of projectiles at a rate up to 12,000 

rounds/ mi n. 

• Multi-Channel AI D Converters 
For use when high conversion rates are required. 

~ 
SEE TEMPO FOR YOUR SPECIAL REQUIREMENTS 

TeMPO INSTRUMeNT DIVISION 
Allen Electric and Equipment Company 

9135 I ndependence Avenue 
Chatsworth, Calif. 91311 Tel. 213-882-7722 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1349 



Type Lp·102 

Built for every O. E. M. needing ... 

• Compact (5-11/16" W,5-5/16" H) 
• 18 columns, 20 charac./col. .5 lines per second 

.10 million operations 
• Black-and-red printing 
.Low cost 

DIGITAL LINE PRINTER that can be readily tailored to his products. 

This is a drum-type, magnetic pickup printer using a 3-1/2" wide paper roll. 
Developed for simplicity of construction, hig~-speed operation and reliability. 
Operates with I-volt line output signals and household voltage to drum drive. 
Serves in a minus 10 to plus 80 deg. C ambient. One of TEC's many success 
items. For application to electronic desk top printing calculator, output 

equipment of measuring instruments, peripheral devices of communications station, and recording 
devices for business machines. 
'Major specifications and data 
Printing speed: 5 lines per second (50 or 60 Hz)/Printing time: 140 milliseconds max./Paper feeding 
speed: 40 milliseconds min./Per-line characters: l8/Per-column characters: 20/Printed column 
spacing: 4mm pitch/Printed line spacing: 4.23mm pitch/Printing paper: 89mm wide, 83mm in 
diameter/Ribbon: Black·and·red, l3mmwide, 10m long/Hammer magnets: 9·ohm doc resistance, 3· 
millisecond energization at d·c 40 volts/Paper feed magnet: 40·ohm d·c resistance, 40·millisecond 
energization at d·c 40 volts/Black/red selector magnet: 80·ohm d·c resistance, l80·millisecond ener· 
gization at d·c 40 volts/Drive motor: Induction motor, a·c 100 volts/Ribbon switching: By selection pulse 

Series TR·400 

Series UT·600 

6 time-ranges from 0.1-1 to 15-60 seconds (solid-state TR-4 timers) 
12 time-ranges from 0.4-10 seconds to 0.8-24 hrs (motor timers UT-5 & -6) 

• Comp'act (2-1/2" x 3-3/4" front, 4" depth). High accuracy (±2% for TR~4, ±5% 
for UT-5 & -6). Long life (5 million for TR-4, 1 million for UTI 

Timer Range Operating voltage Contact 
(seconds) a·c d·c 

TR·401 0.1-1 
TR·403 0.3~3 24 
TR·406 1-6 11 0/220 V SPOT 
TR·415 3-15 48 
TR·430 5-30 50/60 Hz 
TR·460 15-60 110 

Timer Time range 
UT·5 UT·6 50Hz 60Hz 

UT·510S UT·610S 0.4-12sec. 0.4-lOsec. 
UT·530S UT·630S 1-36sec. 1-30sec. 
UT·501M UT·601M 2-72sec. 2-60 sec. 
UT·503M UT·603M 0.1-3.6min. 0.1-3min. 
UT·506M UT·606M 0.2-7.2min .. 0.2-6min. 
UT·515M UT·615M 0.5-18min. 0.5-15 min. 
UT·530M L'T-630M 1-36min. 1-30min. 
UT·501H UT·601H 2-72min. 2-60min. 
UT·503H UT·603H 0.1-3.6hr. 0.1- 3hr: 
UT·506H UT·606H 0.2-7.2hr. 0.2- 6hr. 
UT·512H UT·612H 0.4-14.4 hr. 0.4-12hr. 
UT·524H UT·624H 0.8-28.8 hr. 0.8-24 hr. 

For application to mdustnal machmes, machme tools, processing machines 
medical electronics e:quipment incl~ding ~-ray devices and photographic 
apparatus, power equipment, protective devices and all else needing space­
saving high-accuracy timing and delay actions. 
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SEC. 2200 • CONTROLS (COMPONENTS & SYSTEMS) 

THYRISTOR 
THAT IS TRIAC, SCR, UJT, CUJT, SUS, 
SCS, DlAC, SBS, CSCR, LASCR and LASCS. 

~ ELECTRONIC SYSTEMS INC. manufactures a comprehen­
sive line of THYRISTOR SYSTEMS, SUB SYSTEMS and ANCILLARY 
DEVICES derived from a broad range of thyristors, used alone or in 
combination,with other solid state components (discrete and/or I.C.), and some 
hybrid electro-mechanical devices, to provide a variety of A.C. power control 
and D.C. specialized control from the milliwatt range to 600 amps at 1200 volts. 

These products are reliable, versatile and low in cost, and directed 
towards OEM consumption in industry, agriculture, commerce and 
entertainment, where economy is essential. 

The technology is available today to provide sophisticated functions not 
available yesterday because of cost or state of the art. We invite you-to explore 
with us the exciting world ofthe thyristor (TRIAC, SCR, UjT, CUJT, SUS, SCS, -
DIAC, SBS, CSCR, LASCR and LASCS) as it may pertain to your applications 
and our product line as follows: " 

• Power Supplies, Constant 
VAC, Auto Transformers 

• Solid State Relays, Sensitive 
Relays 

• High Current Static Switches 

• Zero Voltage Controls 

.. Phase Controls 

• Soft Start and/or Stop (Up 
ramp, down ramp) 

• Over Voltage Crowbars 

• Transient Suppressors, Snubber 
Networks 

'. Threshold Detectors 

• Over Current Breakers 

• Motor" Speed Controls 

• Welding Controls and Timers 

• Electronic Precision Timers 

• Latching Switches, Memories, 
Logic Boards 

• Shift Registers, Counters, 
Ring, Preset 

• Converters, Inverters, Cyclo­
Converters 

• Lighting Controls 

• Traffic Appliances 

• Automotive 

• Alarm Logic, Boiler Water 
Level Controls 

• Electro Mechanical Hybrids 

• Temperature, Pressure Controls 

• Steam, Hydraulic, Pneumatic 
Flow Systems 

• Sensors, Probes, Thermistors, 
Transducers 

• Pulse Modulators, Transformers, • Proximity Controls, Sensors 
Triggers 

Whatever your requirements, we possess the capacity to innovate, design, develop and 
manufacture large or small orders, and are equipped to supply prototypes or samples 
quickly. We wOtlld welcome the opportunity to quote on your requirements or merely 
to discuss your applications and make your acquaintance. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1351 



Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMI;lLlES / CONTROLS & DRIVES 

When it comes to 
The 7102 Digl­
Flex· Predeter· 
mining Counter: 
E I e c t r.i c a I I y 
driven. Off·the­
shelf. Both versa-

counting, recording or controlling, 
come to Veede'r-Root . 

tile and econom­
ical. Ideally suited 

for control applica­
tions in industrial en­

The 7123 
Econo-Flex· Totalizing Counter: 
Five decade, in-line illuminated display. High 
speed, high readability. Solid state. Inte­
grated electronic circuitry. Long life tubes, 
polarized window filter. Counts even if lamp 
fails. For linear measuring, rapid produc­
tion totalizing of steel, metals, textiles, con-
tainers, pills, etc. . 

The 1669 
Visicounter· Totalizer: 
Ruggedly-built counter with distinct fig­
ures. Ideal for use on heavy equipment 
like power, presses and industrial ma­
chines. 

The 7283 
Predetermining Counter: 
Rapid reset counter with positive elec­
trical knock-off. Features a positive Inter­
lock and base or panel mount. Recom­
mended for industrial precision control. 

The 1969 
Veeder Decade· 

Totalizer: 
Single wheel, 

electric counter 
with electric readout, 

transfer and reset. Fea­
tures narrow width with large 

figures for outstanding read­
ability. 

The 7108 
Digi-Clock Time Display: 
.Offers a wide range of features for com­
puter input. Self-contained desk unit or 
component of larger systems, Readout 
code: decimal or BCD. 

The 7272 
Reset Counter: 
For indoor and outdoor use where small 
size, accuracy, and legible figures are 
essential, Features acetal resin compo­
nents and a corrosion-resistant case. 

, The 7437 
Electric 
Counter: 
A low cost 
electric coun­
ter featuring 
a one piece 
frame con­
struction for 
greater reli­
ability and sim-
plicityof design. Ideal fOr office machines 
or c;oin-operated equip'ment. Available 
with 5 or 6 figures and a variety of mount­
ing configurations. AC or DC. 

vironments. 

The' 7122 Econo-Flex Predetermining 
Counter: High speed-up to 10,000 CPS 
-counting and controlling instrument. 
Has reliability of integrated circuitry. Low 
cost. Accepts input signals from photo 
heads, contact closures. switching de­
vices. Ideal for all types of high speed 
cut-to-Iength weighing and blending ap­
plications. 

The 7170 
Precision Instrument Odometer: 
Light yet durable counter with modular 
wheel construction, providing flexible de­
sign opportunities. High speed 500 rpm. 
Meets applicable Mil Specs. 

The 7438 
Reset 
Electric 
Counter: 
Offers the 
conven-
ience of push­
bar reset 
with the 
economy of 
rotary reset. 
Simple, one piece frame construction as­
sures reliability. Ideal for test equipment, 
control equipment and office machines. 
Available with 5 figures and a variety of 
mountings. AC or DC. 

Veeder-Root always comes through with the finest eq~ipment 
you can buy. 

·Trademark of Veeder-Root 

In fact, our line of counters is so complete, It'll solve any ap­
plication problems you may have. 
For further information on our full line of mechanical, elec­
trical and electronic totalizers and controls, write to: Veeder­
Root, Hartford, Connecticut 06102. 

_V_E __ E __ D __ E __ R_-__ R __ O __ O_T ______________________ ~T:II 
INNOVATORS IN NUMERICS: COUNTING/RECORDING/CONTROLLING 

A VEEDER INDUSTRIES COMPANY V 
Veeder-Root World,Wlde: Argentina: Buenos Aires-Australia: Melbourne-Brazil: Sao Paulo 

England: New Addington, Surrey-Scotland: Dundee-West Germany: Neuhausen/Fdder-Canada: Toronto 
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SEC. 2300 • CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

LOW COST COMPUTER CLOCK 
Series 90 

FREQUENCY STABILITY 

30Hz to 150M Hz 
ORDERING GUIDE 

PARAMETER 
CJ JL KM 

Temperature Range - 55°C to + 75°C O°C to +60°C + 15°C to + 35°C 

Frequency Stability ±0.005% ±0.001% ±0.0005% 

BASE DIMENSIONS FREQUENCY, WAVEFORM & HEIGHT 
ORDERING GUIDE ORDERING GUIDE 

o 2 
PARAMETER ---'--

2 2 4 

Frequency 30Hz to 6MHz to 50MHz to 
6MHz 50 MHz 150MHz 

Waveform Square Square 
Compatible 

with Hi-Speed 
logic 

t 
0.50" .' 0.50" 0.75" 

Case Height Base Base Base 
Option Option Option 

2 0 0 

.900 

! 

---1.600 ~ 

OUTPUT SPECIFICATIONS TERMINATION 
ORDERING GUIDE " 

PARAMETER 28 29 69 .;" , 
ORDERING GUIDE .. , .... '.~ 

P ;i 

Frequency Range 30Hz to 6MHz 6MHz to 50MHz 50MHz to i50MHz 

Supply Voltage +5VDC +5% +5VOC +5% + or -5VDC ±5% 

Waveform Square Square BASE "0" BASE "2" 

Rise Time <SONS <lSNS Output compatible with Pin #1 - Common Pin #1 - Plus 

Fall Time <2SNS <IONS Hi-Speed logic. Please #2- Plus #2 - Common 

Source Voltage >2.SV & <SV peak >2.SV & <SV peak specify when ordering. #3 - Output #3 - Common 

Sink Voltage O.OV +0.3V @ SMA O.OV +0.3V @ SMA #4 - Output 
Load TTL & OTl logic TTL & ECl logic 

Fan-Out 10 S S 

GENERAL SPECIFICATIONS 
FREQUENCY RANGE<;< 

'.?" ., 

. ;'::';; 
PARAMETER 

;, ,~, ." •• ,\ •••• <-

30Hz to 500Hz 500Hz to 4KHz 4KHz to 1M Hz IMHz'to'39f11»z-: . 30MHz to 80MHz 80 MHz to 150MH~ 
Current Drain 60MA typ 50MA typ 45MA typ 30MA typ 50MA typ 60MA typ 

Symmetry SO/50 ±1% 50/50±1% SO/50 ±1% 50/50 ±1% SO/SO ±20% 50/50 ±20% 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is Q1] [Q]~1691 [e] 
When· ordering, please specify Series No., Model No. and frequency. 

Frequency Stability 
CJ,JL or KM 

Base Dimensions 
o or2 

':l 
FrequencyWaveformHei.ht;. 

2,201'4 .. ; ...•.. \ 

p 
Terminatlolls : 

P\dlli!·i;2;;;~i . I DIV of Gibbs Mfg. & Res. Corp. E'E:S1 accutronlCS 628 North St. Geneva. IllinoIs acclElutronlcs 

Area Code 312 232 -2600 

eem/1971 ·See. YELLOW SECTION for Local Offices, Phones 1353 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

SYSTEM CLOCK 
Series 100 

FREQUENCY STABILITY 

BASE DIMENSIONS 

l I J.~b 
6·32 x 1/4" STUDS2 

I 

OUTPUT SPECIFICATIONS 

GENERAL SPECIFICATIONS 

1Hz to IMHz 

FREQUENCY, WAVEFORM & HEIGHT 

Frequency 1 Hz to 
15KHz 

Waveform Square 

Case Height - 1.00" 

15KHz to 60Hz to 15 KHz to 
IMHz 15KHz 

Square Sine 

0.50" 1.50" 

TERMINATION 

PRINTED CIRCUIT PINS 

Pin #1- Plus Supply 

#2- Output 

#3-Common 

IMHz 

Sine 

1.00" 

. I DIV of Gibbs Mfg. & Res. Corp ~ ace u t ron Ie S 628 North St Geneva, IllinoIs acclElutronlcs 

Area Code 312 232-2600 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

MINIATURE OSCILLATOR 
Series 110 

FREQUENCY STABILITY 

PARAMETER 
CJ JL 

Temperature Range - SsoC to + 7SoC O°C to +SooC 

Frequency Stability ±O.OOS% ±O.OOl% 

BAsE DIMENSIONS 
ORDERING GUIDE 

L==-:J [SEE SEE rLP 
~ tHART CHART ffi-L 

P.C. PINS ~ CONNECTOR .~ _ '14 
(.040DIA.Lr "-6.321114". OSM 211---""" / 'pl PINS 

STUDS #6-321114" L(.040 DIA.) 
STUDS , 
~'.50-1 

1.50 1++ 2 
8 .3 

.48 
1.100 

Printed Circuit Pins OSM Connector 

OUTPUT SPECIFICATIONS 
PARAMETER ORDERING GUIDE 

28 69 
Frequency Range 1 MHz to SOMHz 60MHz to IS0MHz 

*Supply Voltage +SVDC ±S% + or -5VDC ±S% 
Waveform Square 
Rise Time <25 NS 
Fall Time <15 NS Output compatible with 
Distortion --- Hi-Speed logic. Please 
Source Voltage 5V peak ±5% from 6800 specify when ordering. 

SV peak ± S % from 33011 > 10MHz 
Sink Voltage O.OV +0.3V @ SMA 
Output Voltage ---
Load Resistance IC logic TTL & ECl logic 
Output Stage NPN Common Emitter ---

GENERAL SPECIFICATIONS 
: .... . '. ,>.1'.) .• : 

IMHz to 250M Hz 

ORD~RING GUIDE 

KM 

+lSoC to +3SoC 

±O.OOOS% 

FREQUENCY, WAVEFORM & HEIGHT 
ORDERING GUIDE 

PARAMETER 
2 5 7 4 

Frequency 1MHz to 60MHz to 1MHz to 10MHz to 
60MHz 150MHz 100MHz 2S0MHz 

Waveform Square 
Compatible 

with Hi-Speed Sine Sine 
logic 

Case Height 0.50" 0.75" 1.00" 1.50"-OSM 
PC pins PC pins PC pins connector 

TERMINATION 
ORDERING GUIDE ':;:fi';,: 

11 P L""': 
10MHz to 2S0MHz 
+12VDC ±5% 

Sine PRINTED CIRCUIT OSM CONNECTOR 
PINS 

--- Pin #1 Plus Supply Pin #1 Plus Supply 
<10% #2 Common #2 Common ---
--- #3 Common #3 Common 

---
+10 dbm ±3_~. 

#4 Output OSM Output 

50n resistive 
---

FREQUENCY RANGE 
'. 

:r.:'·:· 
PARAMETER ..• :.: •• ~~' . IMHz to 10MHz . ~f;:;. ,',:IOMHz to 20MHz 20MHzto 60MHz 60MHz to 250Mflz:'::~: .. ' ........ .. ' .. .'". . "" .. r.;" ::':,;,,£; 

Current Drain < SOMA < 20MA < 30MA < SOMA 

Symmetry SO/50 ±1% SO/SO ±20% SO/50 ±20% ---
• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is ~[[][I]1281[f] 
When ordering, please specify Series No., Madel No. and frequency. 

Frequeiicl,~vj~~, Heigh} 
_<·,_'."'.0 .::_ .. :,,~> ... _ .. ,).) 

,. outpiit Spe~ifii:atioris ' 
. '28; 611 or .11 

Terminations 
P or L 

. I Dlv of Gibbs Mfg. & Res. Corp. EE::S1 ace u t ron Ie S 628 North St. Geneva, IllinOIS acclElutronlcs 

Area Code 312 232 -2600 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CHASSIS MOU'NTED OSCILLATOR 
Series 140 

FREQUENCY STABILITY 

1Hz to IMHz 

BASE DIMENSIONS FREQUENCY, WAVEFORM & HEIGHT 

0 1 SEE 
CHART 

,~t.P( 
PIN~ttJt 

1112 

~ 
1:1112--1 

Octal Plug 

SE:1D . 
CHART I . 

+ ,-
PIN #1 ~2 #6·32 x 

'I ,-1~2 1 1112 
L ~ 

C1112.J 

Solder Terminals 

Frequency IHzto IMHz 

Waveform 

Case Height 

Square or 
Sine 

3.00" 

TERMINATION 

OCTAL PLUG SOLDER TERMINALS 
Pin #l-Common Pin #l-Common 

#2-Plus Supply #2-PlusSupply 

#8-0utput #8-0utput 

• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is ICD 1[][[]12SIOO 
When ordering, please specify Series No., Model.No. and frequency. 

. I DIV of Gibbs Mfg. & Res. Corp. E31 
ace u t ron Ie S 628 North St. Geneva, IllinoIs aCf:j'cs 

Area Code 312 232 -2600 ~ 

1356 PAGES: 1-988 (Vol. 1) ... 989-2008 .(Vol. 2) ... 2009-3076 (Vol. 3) eern /1971 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

CHASSIS MOUNTED OSCILLATOR IMHz to 250MHz Series 150 

FREQIJE"'CY STAB!UTY 

PARAMETER 
ORDERING GUIDE 

CJ JL KL 

Temperature Range -SsoC to +7SoC O°C to +SO°C + lSoC to + 3SoC 

Frequency Stability ±O.OOS% ±O.OOlS% 

BASE DIMENSIONS 
ORDERING GUIDE 

Dl-~ 
t;:- #6·32 x 'N' 

PIN #1 STUDS 

SEE 10 
CHART B~ 

~~ ~ #6-32 x Va" 
1~" STUDS 

_300 ..... 

'Q.D7. 1[1 I~o 
L ~ 

\::1.50--1 
Solder Terminals 

OUTPUT SPECIFICATIONS 
PARAMETER 

,. 

28 
Frequency Range lMHz to SO MHz 

·Supply Voltage +SVDC ±S% 
Waveform Square 
Rise Time <30 NS 
Fail Time <20 NS 
Distortion ---

~. fi 
1.50-1 

BNC Connector 

ORDERING GUIDE 
12 

lMHz to 10MHz 
+12VDC +S% 

Sine 
---
---

<S% 
Source Voltage SV peak ±S% from S800 ---
Sink Voltage O.OV +0.3V @ SMA ---
Output Voltage --- IV rms ±30% 
Load' Resistance IC Logic 1 Ko resistive 
Output Stage NPN Common Emitter ---
Spurious Response . --- ---

GENERAL SPECIFICATIONS 
. 

.• ,<., ;e":> '. .: : 
PARAMETER 

,. 

IMHz to lOMHz 
, 

lOMH.z to,20MHz' 

Current Drain <lOMA <lOMA 

Symmetry SO/SO ±20% 50/S0 ±20% 

---
±0.001% 

FREQUENCY, WAVEFORM & HEIGHT 

PARAMETER 
9 

Frequency lMHz to 
2S0MHz 

Square 
Waveform to SO MHz 

or Sine 

3.00" Case Height Solder Pins 

11 
10MHz to 2S0MHz 
+12VDC +S% 

Sine 
---
---

<10% 
---
---

+10 dbm ±3 db 
SOo resistive 
---

-GOdb 

FREQUENCV:RANGE 

ORDERING GUIDE 

0 

lMHz to 
2S0MHz 

Sine 

3.S0" 
BNC 

Connector 

TERMINATION 
ORDERING GUIDE 

Q M· 

SOLDER TERMINALS BNC CONNECTOR 

Pin #l-Common 

#2-Plus Supply 

#8-0utput 

Pin #l-Common 

#2-Plus Supply 

BNC-Output 

,<,. 
;/r,·: 

",:~<)J 

'20MHz to GOM,HZ IMHz to lOMHz lOMHz to 250M~z.\~f 

<20MA <2SMA <3SMA 

SO/SO ±20% --- ---
• These are standard operating supply voltages and output voltages. Other voltages are available upon request. 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is [Q[)[]]OOI281(gJ 
When ordering, please specify Series No., Model Ho_ and frequency. 

frequency'Stability 
, CI, IL or KL ' 

TermhiaUons 
QorM , 

. I OIV of Gibbs Mfg. & Res. Corp. ~ ace u t ron Ie S 628 North St. Geneva. IllinOIS acclElutronlcs 

Area Code 312 232-2600 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

LOW CURRENT DRAIN 
Series 162 

FREQUENCY STABILITY 

. BASE DIMENSIONS 

1.50 

! 

GENERAL APPLICATION DATA 
• Very low Current Drain 
• Compatible with MOS or TIL Logic' 
• PC Board Mounting or Chassis 
• .Excellent Stabilities 

1Hz to IMHz 

FREQUENCY, WAVEFORM & HEIGHT 

Frequency 

Waveform 

Case Height 

1 Hz to 1 Hzto 300Hz to 
1 MHz 1 MHz IMHz 

. Square Square Sine 
Output Output Output 
Option Option Option 

26 28 12 

0.625" 1.000" 1.370" 

TERMINATION 

PRINTED CIRCUIT PINS 

Pin #1 - Plus Supply 

#2-Common 

#3-Common 

#4-0utput 

• Replaces Tuning Forks Oscillators 

• Sine Wave Output 
• Crystal Controlled 

• Small Size 

FILL IN BLANKS BELOW TO CONSTRUCT YOUR PART NO. Typical No. is [j]][D[§]1261[f] 
When ordering, please specify Series No., Model No. and frequency. 

. I Dlv. of Gibbs Mfg. & Res. Corp. EES1 
ace u t ro n Ie S 628 North St. Geneva. IllinoIs aCB'cs 

Area Code 312 232 -2600 ~ 
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SEC. 2300 • CRYSTALS/TUNING FORKSI RESONANT REED DEVICES 

HIGH STABILITY OSCILLATOR 
Series 165 1M Hz to 150MHz 
FEATURES 
• All Units Operate On 

Frequency Without 
Multiplication 

• Low Spurious Content 
• Excellent Short Term 

Stability 
• Low Harmonic Content 
• Logic Compatibility 

APPLICATIONS 
• Frequency Source For 

Multiplier Chain 
• Telemetry Main Carrier 

Source 
• Integrated Circuit Clock 
• Digital Scanning Clock 
• Computer Time Base 
• Reference Oscillator 

SPECIFICATIONS 

Pin #1- Common OSC 

#2 -Plus Supply OSC 

#5':""" Oven Plus 

#6 - Oven Common 

IS-Output 

Pin #1- Plus Supply OSC 

#2 - Common OSC 

#3 - Common Oven 

#4 - Plus Supply Oven 

BNC-output 

Note: Unit must be loaded with 200 ohm load to preserve waveform fidelity 

• These are standard operating supply voltages and output voltages. Other voltages are available ·upon request. 

ORDERING INFORMATION: 
. To Order, Specify Model No. (Example JU2028) Header (Y or M) and Frequency. 

. I Div. of Gibbs Mfg. & Res Corp. ~ ace u t ron Ie S 628 North St. Geneva. IllinoIs acclElutronlcs 

Area Code 312 232 -2600 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1359 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

t~6~tr~g: CONie~~L~~D IMHz to 100M Hz 
., FEATURES 

• Wide Deviation 

• Low Jitter 

• Logic Compatibility 

• Excellent Stability 

• Ovenized tIC Non-ovenized 

• Low Power 

• Small Size 

APPLICATIONS 
• Phase' Locking System 

• Telemetry 

• Pulse Frequency Modulation 

• Analog. to Frequency 
Converters 

• Transducer to Frequency 
Conversion 

• Digital Phase Locking 

SPECIFICATIONS 

5 PC 
Pins 

T 
41f:z 

L~l 
r '/2 

Models JB2028Q & JB2029Q 
Pin #1- Osc. Common 

#2 - Osc. Plus 
#3 - Control Vo. 
#4 - Case Ground 
#5 - Oven Plus 
#6 - Oven Common 
#7-N/C 

, IS-Output 

3 PC 
Pins 

and BNC 
Conn . 

~ 
SEE 

CHART 

&-32 X~4" 
STUDS 

I 

Models JW8512M & JY8512M 
Pin #1 - Plus Supply 

#2 - Control Voltage 
#3-Common 

BNC-Output 

r-~ SEE . 
CHAr " 

/ 
#6-32 X V4 

Models JS8412P, 
JW8412P, JW8428P, JX852BP 

Pin #1 - Plus Supply 
#2 - Control Voltage 
#3-Common 
#4 - Signal Output (Hi) 
#5 - Signal Output (Lo) 

.* These arestandatd operating supply voltages and output voltages. Other voltages are available upon request.. 

ORDERING INFORMATION: 
To Order, Specify Model No. (Example JW8512M) and Frequency. . I DIV of Gibbs Mfg. & Res. Corp. ~ 

ace u t ron Ie S 628 North St Geneva, IllinoIs aC~lcs 
Area Code 312 232-2600 ~ 
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SEC. 2300 • CRYSTALS/TUNING FORKS! RESONANT REED DEVICES 

ARVIN 
FREQUENCY A DEVICES 

complete frequency management capability 

ARVIN TCXO & TCX02 TCXO 
Many units available off-the-shelf. 
Example: 1 MHz ± 5 x 10-7 _40°C Arvin temperature compensated crys­

tal oscillators provide precise fre­
quency management without the use 
of ovens, permitting small size, light 
weight, instant warm-up, and low 
power drain. Sine, square, or pulse 
outputs are available. Units generat­
ing more than one frequency can be 
provided. All circuit values are com­
puter optimized. Following are typical 
specifications. Let us know your exact 
requirements. 

ARVIN TC/VCXO 
Arvin TC/VCXO's have all the advan­
tages of Arvin TCXO's combined with 
a unique voltage control capability. 
This gives Arvin TC/VCXO's even 
greater flexibility without the need 
for external compensating circuitry or 
added power. Units generating one 
or more frequencies can be provided 
with sine, sawtooth, or pulse outputs. 
Following are typical specifications 
for Arvin TC/VCXO's. Send us your 
exact requirements. 

OSCILLATOR & 
SYNTHESIZER R&D 
Arvin Frequency Devices is equipped 
to design, develop, and manufacture 
in quantity a variety of oscillators and 
frequency control equipment. Our 
specialty is high reliability TCXO, 
VCXO, TC/VCXO devices, low 
frequency crystal oscillators and syn­
thesizers for miniaturized communi­
cations applications. We have built 

FOR ADDITIONAL INFORMATION WRITE: 

15th STREET PLANT COLUMBUS, INDIANA 47201 

to +75°C @ $150 in single quanti­
ties, 5-day delivery. 

Example: 2 to 10 MHz ± 1 x 10-5 

-55°C to +85°C @ $55 in single 
quantities, 5-day delivery. 

TCX02 
Designed to fill the gap between 
TCXO's and high-power ovens. 
Typical specifications: 1 to 10 MHz 

± 1 x 10-8 _40°C to +75°C. 
Dimensions: 2" X 2" X 1'''. 

Frequency Range ....... to 150 MHz 
Frequency Deviation .. to:!:3000 PPM 

depending upon freq. and temp. 
Deviation Sensitivity ....... to ± 200 

PPM/volt 
Deviation Rate ....... DC - 20 KHz 
Linearity ........... to ± 1 % of best 

straight line 
Input Voltage .... ± 10 to ± 50 VDC 
Packaging ........... MIL, NASA, or 

commercial 
Frequency Stability ..... to ±1 PPM' 

depending on frequency and tem­
perature 

TCXOs for satellite, missile, airborne, 
and portable ground equipment ap­
plications. Arvin Frequency Devices 
provide precise frequency manage­
ment in the smallest possible pack­
age, some as small as one cubic inch, 
with low power drain and stabilities as 
high as 1 PP 107 in a range to 200 
MHz. Let us help solve your frequency 
management problems. We welcome 
research and development contracts. 
Call us early in the design stage. 

ARVIN FREQUENCY DEVICES 
ELECTRONIC SYSTEMS DIV., ARVIN INDUSTRIES, INC. 

PHONE: (812) 379-3842 TWX: (810) 352-1275 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1361 
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BULOYA 1) QUARTZ CRYSTALS 

• AT • CT • OT • +5° (E and H Elements) GT 
• MT • NT • PT (Xyl Flex.) • JT • SL 
• Military Types. General Communications • Pre­

cision SSB 
• Coldweld • Glass Sealed • Glass Bulb • Metal 

Holders 
• Military crystals meet latest MIL-C-3098 specifI­

cations 
• Special shock and vibration mounts available 

HIGH PRECISION 
GLASS-ENCAPSULATED CRYSTALS 

Covering a frequency range of 5,000 Hz thru 180 

MHz, Bulova has available in glass holders the Mil 

types HC-26/U and HC-27/U, as well as the stand­

ard vacuum tube types. A 3rd overtone 5 MHz 

crystal is available in the HC-27/U holder with Q's 

in excess of 1 million and stability of 1 pp 1010 for 

24 hours. 

FILTER AND OSCILLATOR CRYSTAL 

Bulova has designed a line of quartz crystals for 

filter, clock oscillator and TCXO applications, with 

fundamental frequencies fram 2,000 Hz to 33 MHz 

as well as overtones up to 180 MHz. 

• Spurious attenuation as low as 60 db. 

• Motional parameters of Land C can be held to 
within ±3%. 

CRYSTAL HOLDERS 

A COMPLETE LINE FOR ALL APPLICATIONS IN A FREQUENCY RANGE 
OF 2,000 Hz THRU 180 MHz 

Commercial: Crystals for Aviation, Marine and Data communications equip­

ment. Manufactured to the highest quality in standard type 

holders or modified to suit special designs. 

Military: Bulova produces all the· standard military HCR" types and is 

Q.P.L. on most of the current "CR" types. Designs crystals for 

new military applications where low power and extreme 

environment are present. 

" II 

Coldweld Sealed Crystals-

Features: 

MIL BULOVA 
TYPE TYPE 

HC-6/U 70 

HC-13/U 73 

HC-18/U 80 

HC-25/U 83 

HC-27/U 77 
HC-26/U 76 

Bulova has extended the developmental perimeter of coldweld 

types to provide a more miniaturized package with a broader 

frequency output. A support facility has been built capable of 

handling volume production. Series 100 coldweld holders 

consists of twelve (12) configurations which include the seven (7) 

main milifary types. The military crystals fit within the dimen­

sional requirements of the military drawing. 

• High Quality-High Reliability 

• Tolerances as close as 3 ppm of nominal can be held on 
initial adjustment. 

• Aging rates up to 3 pp 108 per week. 

• Small package/broad frequency capability. 

DIMENSIONS IN INCHES 

A (Max) B (Max) C D E F (Max) 

.775 .757 .238 .486 .OSO .352 

1.526 .757 .238 .486 .050 .352 

.530 .435 l.S00 .192 .017 .183 

.530 .435 .238 .192 .040 .183 

.775 .757 .238 .486 .050 .352 

.530 .435 I.S00 .192 .017 .185 

Manufacturer of the widest range of Frequency Control Components, Crystals • Crystal Oscillators • Crystal Filters • LC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifiers 

fep 
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BULOVA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377 • 212335-6000 
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BULOVAi) TEMPERATURE CONTROLLERS/OVENS 
, 

A wiae selection of temperature control devices and enclosures 
compact-highly versatile 

Solid State Controllers: 
Type 184-115 Type 339 Type 320-115* 

184-26 320-26 

Voltage 20VAC to 125VAC 115VAC 20VAC to 125VAC 
60 to 400 cps 400 cps 60 to 400 cps 

---

Peak Heater 1.5 amp. 1 amp. cant. 1.5 amp. 

339 Transislal 184 Tran sislal 320 Conax 
Current (Half Wave) 1. 5 amp. 50% (Half Wave) 

Duty Cycle 
--

Available as AC Switches, DC Switches or Set Temperature Any Temperature, 5° intervals, -55°C to +125°C 
Range 

Proportional Controllers, they are de- ---

Temperature 

signed to handle power requirements of 
Stability Over .1°C .1°C .75°C 
Ambient 

1--- --

as little as .4 watt to 3KW. Package R.F.I. none Mil 126-600 none 

sizes of as small as .5 cubic inches are Ambient Operating -55°C to +125°C 

available; temperature control as close Vibration Mil Std. 202 Method 2040 none 

as .01°C, dependent on application. 
Shock Mil Std. 202 Melhod 202 none 

,---

Size .625 Dia. 1.390 x 1.075 1.250 Sq. 

Crystal and Component Ovens: 
• 437 Hgt. .380 Hgt • .380 Hgt. 

*Commercial 

COM-341 Typical 
BHC-IS Series BHC-613 Series large Cavity: Oven 

Accomod.: 1-15, HC-18 or HC-25 Single HC-6 crystal Up to 50 cubic inches 
cryslol holders holder to small printed 

circuit board 

.. - .. "_ .. 
613 

341 Oper. Volt: To 28 VDC or 115 VAC dependent on controller 

--

Temp. Set: 5° intervals +55°C to + 100°C 

BHC-18-2 - ----_. __ .- ---

Controls Bi metal or solid state Bi metal, solid state or mercury 

Crystal ovens are available to hold from 
Available: 

a single crystal to 15 crystals; component 

,..------------r-- -- ------l--- ._ ... __ .. 

Stability: Up to ±.5°C Up to ±.OI°C Up to ±.I°C 

- .--. 

ovens are available up to 50 cubic inches. Mounting: Flange, bracket or Flange, octal plug or stud 
stud 

Many ovens are available with either 

Termination: N/A To 15 pins To 20 pins 

bi-metal thermostats or solid state control. 

Manufacturer of the widest range of Frequency Control Componentsl Crystals. Crystal Oscillators. Crystal Filters • lC Filters • Tuning Forks • 
fork Oscillators' • Ovens • Coils • Servo Amplifiers 

fep 
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BULOVA FREQUENCY. CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY. INC_ 

See YELLOW SECTION for Local Offices, Phones 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y_ 11377 • 212335-6000 
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BULOVA!j CRYSTAL FILTERS 
II :. I • • II I 
• • II II '11 1 •••. 11 II' • I 

COMPUTER OPTIMIZED 
FILTER DESIGNS 

II •• 
II 

II' I .• 

To provide optimized designs for individual system 
requirements, Bulova has a co-related library of 
computer programs. From pre-packaging tolerance 
analysis of individual companents to the finished 
product spec'd to the customer's parameters, we 
can determine design "trade-off" quickly and eco­
nomically. 

The prime parameters have been programmed to 
make available the following crystal Alter types 

1. Butterworth Designs 

2. Butterworth.Thompson Designs 

3. Chebyshev Designs 

4. Bessel Designs 

S. Elyptic Designs 

6. Lerner Designs 

7. Gaussian (Transitional) 

8. Image Parameter 

FULL PRODUCTION CAPABILITY 

From crystal configuration to finished product, each 

segment of manufacture utilizes the most advanced 

and controlled production techniques. Geared to 

large volume requirements, Bulova's modern 

automated test facilities allows for a mass produc­

tion autput with no loss in quality-fully equipped 

environmental laboratory available for most test­

ing. Short runs and engineering prototypes are 

handled in our pre-production shop. 

Computer Designed for Reliable Performance 
. Accurate - 4KHz to 150MHz 

The business of Crystal Filter design and production has been Bulova's business since 1955. 

It is another reason for our leadership in the broad area of frequency control and related pre­

cision products. 

We are a design/production center 'to fulfill the most exacting system specifications. Combining 

many years of experience, an englnee~ing team of many design disciplines and advanced 

camputer techni ques, we can produce 'state-of-the-art' Alters in cost-controlled packages' to 

military and commercial specifications. 

TYPICAL FILTER APPLICATIONS FROM 

~ * • 4KHz 150 MHz 

Band Pass Notch 

Band Elimination Time Delay 

Single Side Band Equalizer 

Narrow Band Lerner 

Wide Band Time Domain 

Linear Phase 

RF & IF Dlscrl.minator. 

*For areas not specified above, consult our application eng in eering deportment. 

CUSTOM DESIGNED TO THESE POSSIBLE PARAMETERS: 

Band Widths from .001 % to B% of Center frequency 

Shape Factor: LOB Ratio for 60 db BW to 3 db BW 

Ripple Factor <0.5 db 

Phase Linearity <5% 
Carrier Reiection >70 db 

Ringing >40 db 

Insertion Loss <3 db 

. Attenuotion >100 db 

Phase Matching claser than 3° (Filter to Filter! over environmental requ. 

Temperature Tolerances < 0.005% (depending upon frequency) 

Max. Operating Temperature -55°C to +125°C Range 

Shock & Vibration All applicable MIL specifications 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Cryslal Filters • lC Filten • Tuning forks • 
Fork Oscillators • Oven •• Coil •• Servo Amplifiers 

BULOYA FREQUENCY CONTROL PRODUCTS 
fep ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 

OE BULOVA WATCH COMPANY, INC. WOODSIDE. N. Y. 11377 • 212335-6000 
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BULOVA L) CRYSTAL OSCILLATORS 
Bulova offers a full line of both Military and Industrial crystal oscillators - provides a total capability from custom engineering 

to volume production, using the latest automatic test equipment. Bulova's full line of crystal oscillators includes 8 high stability 

crystal oscillators 8 temperature compensated crystal oscillators (TCXO) • computer clock oscillators 8 voltage-controlled crystal 

oscillators (VCXO) 

HIGH STABILITY CRYSTAL 
OSCILLATORS 

PCOXO 

The high frequency stability af these: 
ascillators results from housing a high 
precision crystal and an oscillatar 
circuit with AGC ta maintain law can­
stant crystal drive in a stable DC 
proportional cantral oven. 

TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATORS 

TCXO-l 
TCXO-lOO 

TCXO-2 
TCXO-SO 

Bulova temperature compensated 

crystal oscillators emplay a computer 

selected and aptimized variable 

capacitance diode and thermistar 

compensation network to maintain 

frequency stability over wide tem­

perature ranges, without the use of 

an oven. 

COMPUTER CLOCK OSCILLATORS 

XO-140 
XO-14 

These computer clock oscillators fea­

ture crystal stability, printed circuit 

board mounting and outputs directly 

compatible with DTL or TTL loads. 

XO-S 
XO-IOS 

Frequency Range 
Temp. Range 
Stability 
Temp. Range 
Aging per day 
line Voltage ±10~ 
Load :!:10% 
Warm-up at + 
after 1 hr. 
Output 
Load 
Input Voltage 
Turn on Power 
Power at 2SoC 

MILITARY 

1.0 to 10MHz 
- 5SoC to + 70°C 

:!:lPPlO' 
lPPlO' 
:!:SPPIO' 
:!:lPPlO' 

:!:lPPIO' 
.SVRMS (min) 
so ohms 
+28VDC 
law 
4.SW (Typ) 
2" x 2" x 4" 

30 to 100 MHz 
·SSOCto+700 

:!:SPPlO' 
5PPIO' 
±SPPlO' 
±SPPIO' 

:!:lPPlO' 
1 MW (Min) 
SO ohms 
+28VDC 
laW 
4.SW (Typ) 
2" x 2" x 4" 

INDUSTRIAL 

4PPIOlO/oC 
5PPIO' 
:!:5PPI0' 
±IPPIO' 

±3PPIO' 
IVRMS (min) 
IK ohms 
+28VDC 
l2W 
4.5W (Typ) 
2" x 2" x 4" 

1.0, 3.0 or 5.0MHz 
OOC to +600 C 

2PPIO"/oC 
5PPIO" 
±5PPIO' 
:!:lPPIO' 

:!:lPPIO' 
IVRMS 
lK ohms 
+2aVDC 
12W 
4.2W (TYP) 
2." x 2" )(4" 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal filters • LC Filters • Tuning F~rks • Fork 
OscillatoB • Ovens • Coils • Ser~o Amplifiers 

BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COM!'ANY. INC. . WOODSIDE. N. Y. 11377 • 21;! 33S-6000 

eem/1971 See YELLOW SECTION for i..ocal Offices, Phones 1365 
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B U LOVA L) FORK OSCILLATORS/RESONATORS 
• From 100 KHz to 1 Cps 

• Accuracies up to ±.002% 

• Units compatible with logic circuitry available 

• Multi·frequency units available 

• Unique capability to meet special custom 
requirements 

PRECISION 
OSCILLATORS 
(Complete Standards) 

Type 

Frequency 

I Frequency Accuracy 

Temperature Range 

Input 

Output 

Load 

Size 

Weight 

PRECISION FORK 
RESONATORS 
(External Drive Circuit Required) 

Type 

Frequency 

Frequency Accuracy 

Temperature Range 

Output, Input and Load 

Size 

Weight 

Whatever your requirements for tuning forks and oscillators, Bulova has 

either the product available or the inherent capability to meet your need. 

Reliability, accuracy and size criteria can be quickly met, with appreciable 

savings in engineering time and production costs. Each product is founded on 

the same design experience that has made the ACCUTRON a by-word of 

precision and accuracy. 

FS 200 

360 to 1000 Hz 

up to±.Dl% 

1.5 V DC at 6 
to 20 microamps 

0.1 volt 

500 K ohms 

1·5/W x 
x 3/S" 

1 ounce 

1.2 x .9 x .24" 

1/2 ounce 

FS 11 FS 27 FS 32 

400 Hz to 50 kHz 360 to 1300 Hz 240 Hz to 100 IiHz 

up to±.02% up to±.002% up to ±.002% up to±.002% 

FOR SOME ACCURACIES AS MUCH AS -ssoe to + l25°C 

STANDARD 2S V DC (AVAILABLE 3 to 40 V DC) 

APPROXIMATELY 5 V RMS 
CAMPATIBlE WITH lOGIC CIRCUITRY ARE 

10 K OHMS TO 500 K OHMS OR LOGIC CIRCUITRY 

1·1/2" x 1·1/2" 
x 3/S" 

2·1/2 ounces 

23/32" x 3" 

2 ounces 

1·1/2" X 1·1/2" 1·1/2" x 1·1/2" 
x 1·3/16" x 1·3/16" 

2·1/2oupces 2·1/2 ounces 

DEPENDENT ON EXTERNAL CIRCUITRY USED. 
RECOMMEND CIRCUITS SUPPLIED TO CUSTOMERS 

1·1/2 x 1·1/2 x 23/32 x 3" 3/S" x 1·1/2" 
3/S" 

1/2 ounce 2 ounces 1/2 

1·1/2 x 1·1/2 x 
l·l/S 

2·1/2 ounces 

Manufacturer of tho widest range of frequency Control Components: Crystals • Crystal Oscillators • Crystal filters • LC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifiers 

BULOVA AMERICAN TIME PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY. INC. 

61·20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377 • 212335·6000 
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For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • .ERI PENNSYLVANIA 16512 
2545 W. GRANDVIEW BOULEVARD 

Vyou buy qualify 

TEMPERATURE COMPENSATED CRVSTAL OSCILLATORS 

TCCO·26 MODELS 
FREQUENCY STABILITY 

WITH TEMPERATURE DEVIATION 
FREQUENCY STABILITY 

WITH TIME 

TeeO·26 ±1 x 10.6 0·50·C 24 S x 10-. Max. 
Hour with Ambient 

TCeO·26·1 ±5 x 10.7 0·50·C Period Temp.2S·C 

TCCO Series 

TCeO·26·2 ±2 x 10.6 -20 to +70·C 

TCeO·26·3 ±S x 10.7 -20 to +70·C 

TCeO·26·4 ±1 x 10'· -40 to +70·C 

After 72 1 x 10-7 /wk. 1·10 MHz 
Hours 
Continuous 

2 x 10-7 /wk. 10·20 MHz Operation 

TCeO·26·S ±3 x 10'. -S5 to +70·C 

BULEY TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS are designed to integrate the characteristics of high quality crystals 
with temperature compensated circuitry to achieve improved frequency stability without temperature control. Standard models are sup­
plied for sine wave output in frequency range 1-20 MHz. Also available with TTL compatible logic output for freq:Jency range 200 kHz-
20 MHz. Specify 12 Vdc (2% regulation) or 5 Vdc operation. 

TCCO-26M·S DRIVES 12V 
TTL'S 

STABILITY ±2PPM 
OVER 0-60·C FAST 

DELIVERY TCCO·26N·6 DRIVES 5V 
TTL'S 

STABILITY ±2PPM 
OVER 0·60·C 

CRYSTAL CLOCK OSCILLATORS 
TTL COMPATIBLE LOGIC OUTPUT FOR DIGITAL APPLICATIONS 

STABILITY LIMITS 

WAVEFORM STANDARD LOGIC OUTPUT OPTIONAL 
SINE WAVE OUTPUT 

TEMPERATURE 
CMO·26 CMO·3 CMO.31. CMO·26 CMO·3 

RANGE 50 Hz 1 kHz 50 kHz 200 kHz 200 kHz BOO kHz I 3 MHz 
to 4 kHz 1050 kHz to 25 MHz to 25 MHz to 25 MHz to 100 MHz to 100 MHz 

IS· to 3S·C ±.002% ±.OOIS% ±.OO08% ±.OOO8% ±.O05% ±.OO08% 
O· to 50·C ±.004% ±.OO3% ±.001% ±.001% ±.005% ±.001% 

CMO Series 0° to 70°C ±.006% ±.OOS% ±.0012% ±.0012% ±.01% ±.0012% 
-20· to 50·C ±.O07% ±.006% ±.OOIS% ±.0015% ±.015% ±.OOI5% 
-40· to 70·C ±.01% ±.007% ±.002% ±.002% ±.002% 

All CMO Series models are designed for operation on +5 Vdc. Logic output models have amplitude needed to drive normal DTL and TTL 
Circuity. Types CMO-26 and CMO·3 are hermetically sealed and Type CMO-26 is available as custom option, with mechanical or electrical 
trim adjustment. The CMO-31 is available with dual complementarY output as custom option. Specify CMO·32 for use with 14 pin DIP 
sockets or CMO-33 for use with 24 pin DIP sockets. 

CKO SeriH - FREQUENCY TOLERANCE 

SPECIFY DEVIATION AMBIENT RANGE 

A ±10 ppm O· to 50·C 
-or 

B ±20 ppm -40· to +70·C 

STANDARD MDDELS 

. SPECIFY FREQUENCY OUTPUT 
TYPE kHz WAVEFORM 

CKO Series 
CKO·4A 200·20000 Logic 

CKO·4B 200·20000 Square Wa ... 

CKO·3 3000·20000 Sin. Wave 

CKO-3 

1- NEG. OSc. 
2 - VOLTAGE CONTROL 0 TO+5V 
3-+5V DC 
4·0UTPUT 

1· NEG. OSC. 
2' VOLTAGE CONTROL 0 TO +5V 
3- +5V DC 
4 - OUTPUT 

THE CKO SERIES FEATURES AN ULTRA COMPACT LOW PROFILE CRYSTAL OSCILLATOR designed to provide choice of LOGIC or SINE 
WAVE output for IC applications wh'ere space is limited. The koldweld sealed package operates on 5 Vdc with output ratings as shown 
above. When specified, electrical trim adjustment is available to offset long term aging. 

TCCO - 26 
--1"1-

,,--i'll'l .L 

*irCID l~ 'y,-LL",,-.lJ. '( .~~ 
~£:."~I 
" 0--0T;~ 

." 
1400 I 

' ,. "" 

0'---'0 

1 - NEG. OSc. 
2 - CASE GROUND 
3 - +12V DC OSc. 
4 - OUTPUT 

eem/1971 

1 - NEG. OSc. & RF GND 
2 - VOLTAGE CONTROL OR NC 
3 - +5V 
4 - OUTPUT 

CMO-3 

1 - NEG. OSc. & RF GND 
2 - N.C. 
3 - +5V 
4 - OUTPUT 

CMO-31 

Lr-------, 

1 - +5V 
2-COMMON 
3 - COMPo OUT PUT 

(IF SPECIFIED) 
4 - OUTPUT 

See YELLOW SECTION far Local Offices, Phones 

CMO - 32 

1. 5, 10- N.C. 
7-COMMON 
8-0UTPUT 

14-+5V DC 
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For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • ERIE PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

Vyou buy quality 
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CRYSTALS 

Koldweld Sealed Crystal Holders 
lor High Reliability 
This group of crystal holders is hermetically sealed by a koldweld 
process, without heat or flux, to minimize contamination. Crystal 
units supplied in these enclosures have improved aging and reli· 
ability. All units are custom built to your specifications. Data sheets 
for each type are available on request. 

HB2 

HB2'HB3 BK2 ,BIO' BK5 

0.2·100 '2.5.250 1·15 8.150 2·30 
MHz ·kHz M.Hz MHz MHz 

a 9:' 10 11 12 

~ ,'. : 
BA?, 

.3-150. 
sMHz': 

~r, 

BM 

2·150 
IMIz 

14 

BA6 

: o.2;ioo" 2-250 
" Mllz .• ~' kHz 

General Communication and 
Mil-Type Crystal Holders 
Bliley offers a complete selection of solder sealed Mil-type crystal 
holders and commercial variations such as wire leads, mounting 
brackets and ruggedized' models. For quotation, choose the basic 
holder style required, indicate any special variations and advise 
performance characteristics for complete crystal unit. 

GENERAL COMMUNICATIONS AND MIL·TYPE CRYSTAL HOLDERS 

.. ~H9A' .••. 

i1H91A .... 

MIL 
HOLDER 

HC·13/U 

HC-34/U 

HC-6/U 

HC-ll IU 

HC-33/U 

HC-32/U 

.J3li~··': HC·40/U 

BK3. •.••• HC-35/U 

:SKS' ,'i'. HC·37/U 

i!Xw' .• '." .' HC·la/U 

B27 ' "<:' HC-27/U 

HB2;' HC-39/U 

HB3 . '" HC-41/U 

BA2 " HC-42/U 

. BA6 HC-36/U 

..fREQtJ~"cf' DIMENSIONAL 

. "·,.RANGE c, DRAWING 

, D.2 •• IliO MHz 4 

2-30 MHz 

a 
9 

13 

.· ••• 0.2-100 M.ijz IS 

• 

• 

• 

o 

SP[CIF'Y BHI20W 
rORn3I!DI .... 
WIA£LEAD$. 

W'''·. M""ll. 

I 
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Vyou buy qua'"y 

CRYSTALS 

Ultra High Stability Glass Units 

BGllAH·5 BG6IA·5 BG6IAH·5S 

1 his is an outstanding group of crystal units incorporating the 
advanced technology and craftsmanship that has made Bliley 
famous for quality, without compromise. Exceptionally low aging 
and high Q characteristics provide precision reference for synthe· 
sizers and systems clocks. Complete data available in special' bulle· 
tiris supplied on request. 

ULTRA HIGH STABILITY GLASS SEALED CRYSTAL UNITS 

BLiLEY FREQUENCY DIMEN· 
MODE Q AGING SIONAL TYPE RANGE DRAWING 

I" BG61A·5 5 MHz Fifth 2.5 x 10' 2. 10·9/wk. 24 

8G61AN·5 5 MHz Fifth, 2.5 x 10. 2.10·'/wk, 24 

BGSIAH.55 5 MHz Filth 2.5 x 10. 7> 10·'O/wk. 25 

BGllAH·5 2.5 MHz ,Fifth 4.5 x 10. S x IO·'O/wk. 23 

BG6IAH·aS 5 MHz Third 2> 10' 2 xIO·9/wk. 25 

" B27 
-" 

5 MHz Third 1.8 x 10' 2 x IO·'/wk. 7 

827 10 MHz , Third 1.5 x 10' 2 x IO,s/wk. 7 

BG93A I MHz Fund;, ' 1.5 x 10. 1 xIO"/wk. 22 

.Glass Sealed Crystal Holders 

BG7N 

BG9D 

BG93A B27 

Vacuum sealed crystals in this group of 
holders exhibit superior aging characteristics 
and long term reliability. Ideal for use in high 
stability crystal and oven combinations as 
indicated in separate' listing of crystal ovens. 

GLASS SEALED CRYSTAL HOLDERS 

BLlin,' 
HOLDER': 

,1l27," .', " 

, BGSA' 

BG61A 

BG7 

BG72A' 

BG9D 

BG9A 

B~93D 

BG93A. 

FREQUENCY 
RAMGE 

2·30 MHz 

3·100 MHz 

3·100 MHz 

4·3000 kHz 

4·3000 kHz 

90·160 kHz 

1·5 MHz 

90·160 kHz 

1·5 MHz 

DIMENSIOMAL 
DRAWING 

21 

21 

22 ' 

22 
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For further. Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

CRYSTAL FILTERS qyou buy qualify 

BULEY CRYSTAL FILTERS are custom engineered devices that may be supplied with a wide variety of character­
istics over the frequency range in which quartz crystal resonators can be produced_ With over forty years of 
experience in the design and manufacture of quartz crystal resonators, Bliley offers a unique combination of 
crystal technology and filter design capability for your custom applications. 

A general guide for determination of bandwidth limits is presented in Table 
L The chart on Page 7 provides greater detail for various segments of the 
frequency range_ Selectivity (the ratio of 60 db bandwidth to 6 db band­
width) is generally a compromise between desired performance and eco­
nomics. Typical selectivity is 2, with requirements of 1.5 not uncommon. 
Passband ripple, for narrow band filters, is normally 0_3 db with 1 db maxi­
mum over the temperature range _55° to +90°C. Wide band filters typically 
exhibit 0.5 db ripple and very wide pass bands may exhibit 2 db ripple at 
temperature extremes. 

- TABLE 1 
Range kHz 

100·250 
200-400 
aOO-600 

1000.5000 
5000-20000 

20000-30000 

Bandwidth 
% at 6 db 

Min. Max. 
.05 6 
.04 5 
.035 5 
.01 2 
.02 2 
.03 1 

The following listing presents a sample of typical Bliley filters showing performance characteristics that have 
been established. Our design range covers Butterworth, Gaussian (linear phase), Chebyshev, band reject, and 
comb sets including contiguous comb sets. 

TABLE 2 Center Bandwidth Bandwidth Maximum Nominal Case Size 
Type No. Frequency (6 db) (60 db) 

Insertion Impedance 
Lic:WxH(in.) Loss (ohms) 

BFN·0018B21 IS.75 kHz 20 Hz 250 Hz 3 db 27k 3X ><1'~, x l~. 
BFN-0060B21 60 kHz 15 Hz .200 Hz 6 db 1 k 2x 2x 3U. 
SFN-OI00B31 100 kHz 500 Hz 1.5 kHz 6 db 27 k 4xl%x2~. 

. BFN-0100B23 100 kHz .• 3 kHz 7 kHz 3 db 6S0 Ax 1% x2)'i', 
BFN·01l2B21 1I2 kHz 5.5 kHz 12 kHz 3 db 10 k 4x 1%x2%. 
BFN·0200B32 200 kHz 100 Hz 400 Hz 3db S.2 k 2%xl'%xl~. 
BFN-0330B33 330 kHz 250Hz 1 kHz 3 db 6k lU.xl~xl% 
BFN·0500B41 500 kHz 300Hz 1.2 kHz 3.db 4k 2%xlxlX 
BFN-2000B21 2000 kHz 100Hz 1000 Hz 3db 1.5k 2%x 1 x IX 
BFN-2000B22 2000 kHz 4 kHz 16 kHz 3 db 50 2% x I x IX 
BFN·2215B2S 2215 kHz 250 Hz (3 db) 1 kHz 3 db 4k 2U. x 1~. x l'U. 
BFN-2215B27 2215 kHz 2.5 kHz (3 db) 10 kHz 3 db 4k 2U. x 1~. x l'U. 
BFN-2400B42 2400 kHz 4:4 kHz (3 db) IS kHz 3 db 2k 2%xlxlX 
BFN-2500B36 2500 kHz 5 kHz (3 db) 20 kHz :'3 db 2k 2U. x 1~. x 1'1. 
BFN-3000B14 3000 kHz 3 kHit 12 kHz 3db 4.7 k 2% xl xIX 
BFN-3000B47 3000 kHz 3 kHz(3 db) 6 kHz 6db 2k 2U. x 1~. x lYe 
BFN-4000B21 4000 kHz 5 kHz (3dbj 20 kHz 3 db 50 2%xlxlX 
BFN·5000B50 5000 kHz 500Hz 2500 Hz (40 db) 3 db 1.6k 2>"4. X l'U. x 1~. 
BFN·5000B16 5000 kHz 3.5 kHz 12 kHz 3 db 1.6 k 2%><1 x IX 
BFN-5000B23 5000 kHz 5kHz (3 db) 20 kHz 4 db 50 2%xl x IX 
BFN·5000B22 5000 kHz 10 kHz . 40 kHz 3db 1.6k 2U. x 1~. x 1"'4. 
BFN·5000B53 5 MHz 80 kHz 175 kHz 10 db 100 2% x 1 x 1~2 
·BFN-7000S22 7000 kHz SkHz 50 kHz 6db 500 2%xlxlX 
BFN·9000B22 9000 kHz 1 kHz 10 kHz 3db I k 2% x 1 x 1 
BFN·9000B13 9000 kHz 3 kHz 12 kHz 3 db 600. 2% X 1 xl 
BFN·llB53 10.00 MHz l.kHz 2 kHz 3 db 220 2% x 1 x 1 
BFN·llB36 10.01 MHz 8kHz 20 kHz 3 db 50 2% x 1 xl 
BFN·llB8 10.7 MHz 4;2.kHz 10 kHz 3 db 400 2% x 1 x I 
BFN-llB23 10.7 MHz 13 kHz 30 kHz (80 db) 3 db 1 k 2% x I x 1}~2 
BFN·IIB21 10.7 MHz 15 kHz 32 kHz 3db I k 2% x 1 x I%. 
BFN-IlB22 10.7 MHz 30 kHz 60 kHz 3db 2k 2% x 1 x 1~2 
BFN·IlB41 10.7 MHz 40 kHz 80 kHz 5db 1 k 2% x 1 x 1 
BFN·IlB60 10.7 MHz 90kHz 220 kHz 3db 3.3 k 2U. x 1~. xl 
BFN-IlS61 10.7 MHz 210 kHz 450 kHz 10db 50 2% x 1 x 1~, 
BFN-llB51 11.00 MHz 3 kHz 10 kHz 3db 180 2% x 1 x 1 
BFN-llB34 11.5 MHz 37.5 kHz 85 kHz 3db 50 2% x 1 x 1 
BFN-IlB35 11.5 MHz 37.5 kHz 200 kHz (402db) 3 db 50 2% x 1 x 1 
BFN·12B21 12.00 MHz 4i. kHz 82 kHz 3db 1.8 k 2% xl x·l 
BFN-13Bl 13 MHz 15 kHz 30 kHz 3db 680 2% x 1 x 1 
BFN-13B2 13 MHz 30 kHz 60 kHz 3 db 1.5k 2% x 1 x 1 
BFN·15B21 15.00 MHz 1.1 kHz 10 kHz 3db 50 2% x 1 xl 
BFN-18B21 IS.00 MHz 20 kHz 50 kHz 3db 50 2% x 1 xl 
BFN-20B21 20 MHz 60 kHz 200 kHz 3db 1 k 2% x 1 x 1~2 
BFN·20B23 20 MHz 210 kHz 500 kHz 4db 3 k 2U.x 1'1. x 1 
BFN-21B24 21.4 MHz 30 kHz 75 kHz 3db . 1.3 k 2% x 1 xl 
BFN-30B21 30 MHz 45 kHz 85 kHz 3 db 1 k 2% x 1 x 1 
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For further information call (814) 838-3571 or TWX 510-696-6886 

BLILEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 

2545 W. GRANDVIEW BOULEVARD 

CRYSTAL FILTERS qyou buy quullfy 

FILTER COMB SETS 

Contiguous or spaced filter comb sets for use in Doppler or airborne radar systems for the frequency range 
from 80 kHz to 20 MHz. 

Typical contiguous filter bank for 50 filter units: 

Center Frequency: from 300.000 Hz to 304,900 Hz 
at 100 Hz intervals 

3 db Bandwidth: 100 Hz 

30 db Bandwidth: 700 Hz 

Impedance in and out: 8k ohms 

Insertion Loss: 3 db maximum 

Ripple: 0.5 db maximum 

TYPICAL SINGLE SIDEBAND FILTERS 

Carrier Carrier Sideband Max. Nominal Case Size Type Bandwidth (3 db) Insertion Impedance 
Frequency Attenuation Attenuation Loss (ohms) (LxWx H in.) 

BFN·0100U22 100 kHz 20 db 60 db at -300 Hz +300 to +6000 Hz 10 db S.2k 5% x 3 x 2Y, 

BFN·1650U21 1650 kHz 50 db 65 db at -200 Hz +300 to +3000 Hz 3 db 12k 3U. x Uf. x lY, 

BFN·1750L2l 1750 kHz 25 db 50 db at +2S0 Hz -2S0 to -2S00 Hz 3 db 12k 2U. x l~. x l~. 

BFN·9000U2l 9000 kHz 25 db 60 db at -500 Hz +300 to +3300 Hz 3 db 600 2% x 1 xl 

MONOLITHIC CRYSTAL FILTERS 

A monol.ithic filter consists of a quartz wafer with pairs of metal el.ectrodes deposited on its major surfaces. These 
miniature devices are available in koldweld sealed cases such as TO·5, TO·8 and flatpack configurations. 

Two and three pole monolithic designs are currently available for use as single filters or in cascade combina· 
tions. Bandwidths in the range of 0.01 % to 0.1 % are obtainable with reasonable economy at the present design 
level for center frequencies in the range 5 MHz to 20 MHz. Bliley monolithics can be supplied with Butterworth, 
Chebyshev, Gaussian or other characteristics to meet your requirements. 

CRYSTAL DISCRIMINATORS 

Crystal discriminators are readily available in a wide range of frequencies and exhibit many of the advantages of 
other quartz crystal products; namely, frequency stability with time and temperature, ability to withstand severe 
environmental conditions, and compact size. Typical characteristics are shown in following tabulation. 

Peak·Peak Impedance 
Type Frequency Bandwidth Linearity (ohms) Case Size 

(LxW x H in.) 
(min.) Source Load 

BDN·l1D21 10.7 MHz 5 kHz 4% ± 1 kHz lk lOOk l%xlJ4xY, 

BDN·llD22 10.7 MHz 50 kHz 4% ± 10 kHz 10k lOOk IJ4xlJ4x% 

BDN·l1D23 11.5 MHz 50 kHz 4% ± 10 kHz· 390 lOOk l%xlJ4xY, 

BDN·21D2l 21.4 MHz 30 kHz 4% ± 6 kHz sao lOOk lYaxlYax% 

BDN·21D23 21.4 MHz SO kHz 10% ± 25 kHz 500 lOOk lYaxlYax% 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1371 
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For further Information call (814) 838-3571 or TWX 510-696-6886 

BLiLEY ELECTRIC COMPANY • ERIE/PENNSYLVANIA 16512 
2545 W. GRANDVIEW BOULEVARD 

COMPONENT AND CRYSTAL OVENS 

Standard oven designs in this 
group utilize all silicon transis· 
tors in the control circuitry. Oven 
types with the prefix BP are for 
proportional temperature con· 
trol.Oven types with the prefix 
Be or BS utilize mercury ther· 
mostats. Detail specifications 
available on separate data 
sheets supplied on request. 

BCR-I 

BCR-4 and 
BST-4 

1.. 

BCR-I and 
BST-l Serios 

BPO-121 

BPO Seri .. 

BPCO.J 

BPCO-2 

13" ,-1 32 "" 

OJ 
. .J. 

r=-=l25" 
~32 

'T 
BPCO-.1 

CRYSTAL OVENS 

COMPONENT OVENS 

BPOC Series 

Vyou buy quality 

BPCO·41-1 

W@!rlll 
BPCO·41-1 

BPCO.,"lI-l 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

CRYSTALS 

LET US SOLVE YOUR CRYSTAL PROBLEMS ..• 

CTS Knights, Inc. offers a complete line of crystals in the 
frequency range of 1000 Hz to 200 MHz. Precision crystals 
with stabilities of 1 x 10_10 per day - high frequency crystals 
of all types including a new line of low cost coldweld units 

- low frequency crystals for all applications. CTS has the 
combination of high volume production capability and so­
phisticated engineering to economically meet any crystal 
requirement. 

PRECISION CRYSTALS 

~ 
I STABILITY VS. 

~ 
TYPE FREQUENCY RANGE MOOE TIME HOLDER 

G6AS 
G8AS 5 MHz Fifth OT I x lO·lO/ day Glass 
G6AS 4.98·6.14 MHz Fifth OT 5 x 10.1°/ day Glass 

! III KI7 2-20 MHz Fund. 5xlO.l/day Coldweld 

" 4-10 MHz O.T. IxlO.l/day Coldweld . ~ i 1\ 

I I, 

K3 6-20 MHz Fund. I x 10-'/ day Coldweld 
T05 G8AS 20-200 MHz O.T, I x 10-'/ day Coldweld , ' , I 

K3 K17 
T05 6-20 MHz Fund. I x 10-'/ day Coldweld 

20-200 MHz O.T. I x lO-'/ day Coldweld 

HIGH FREQUENCY CRYSTALS 

FREQUENCY Rs STABILITY VS. TEMPERATURE 
RANGE CUT/MODE (Ohms) TEMP. RANGE HOLDER 

" " 1-5 MHz AT-Fund. 500 ±.005% - 55 to + 105°C HI7, KI7 ; i 
1 ~ 4-20 MHz AT-Fund. 150 ±.004% - 55 to + lO5°C H3, K3 
t! H17 H3 

i i 
20-60 MHz AT-3rd 50 ±.004% -55 to +105°C H3, K3 

60-100 MHz AT-5th 60 ±.004% - 55 to + 105°C H3, K3 
H3W 100-140 MHz AT-7th 80 ±.004% - 55 to + lOsoC H3, K3 

140-180 MHz AT-9th 120 ±.004% - 55 to + 105°C H3, K3 

LOW FREQUENCY CRYSTALS 

FREQUENCY Rs STAB I LlTY VS. TEMPERATURE 
RANGE CUT/MODE (Ohms) TEMP. RANGE HOLDER 

1-4 kHz J-Plate 200K ±.O2% -40 to +70oC G9 Glass 

4-10 kHz J-Plate 125K ±.O2% -40 to +70°C H17T 

10-12 kHz NT 125K ±.Ol% -40 to + 70°C HI7T2 

12-16 kHz NT 80K ±.Ol% -40 to +70°C HI7Tl 

H17T 16-140 kHz NT 40K ±.01% -40 to +70oC Hl7T 

140-250 kHz E-Plate 5K ±.O2% -40 to +70°C HI7T 

180-1000 kHz DT 5K ±.Ol% -40 to + 70°C HI7 

Whatever your crystal needs may be, they can be furnished by CTS Knights, Inc. The illustrations and descriptions above portray a limited picture of 
the more popular types - let us quote on these and on more specialized requirements. 

ORDERING INfORMATION: Place orders using the following address: 
CTS Knights, Inc_, 222 Reimann Avenue, Sandwich, Illinois 60548 • Telephone (815) 786-8411 • TWX 910-642-0860 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

OSCILLATORS 

LET US SOLVE YOUR OSCILLATOR PROBLEMS ... 
CTS Knights, Inc. has the breadth of product line and the 
engineering depth to custom design an oscillator to your 
requirements. The best solution to your problem might be 
an uncompensated oscillator, an ovenized oscillator, a tem· 
perature compensated oscillator, a voltage controlled oscil· 

lator, a temperature compensated crystal, or some combina· 
tion of these units - CTS Knights offers them all. CTS spe· 
cializes in using in·depth engineering knowledge to custom 
design a unit specifically for your requirements. 

OVENIZED CRYSTAL OSCILLATORS 

Frequency Stability Stability vs Oscillator Oven Special 
Type Range vs Time Temperature Input Input Size Features 

5·20 MHz lx10·'/yr. 5xlO·'(00C to + 50°C) 5 VDC 28 V 1x1x1 

1·10 MHz 5x10"/day 5x10·'( -lOOC to + 55°C) 12 VDC 28 V, 2x2x4 low Cost 
115 V 

1·100 MHz 5x10·'/day 3x10·'(-400C to +700C) 28 VDC 28 V 2x2x4 

4·6 MHz lx10·'/day 1xlO·'( -10°C to +600C) 12 VDC 28 V 2x2x4 low Power 
JKTO,16 2.5 watts 

JKYO·83 JKTO·83 1·6 MHz lx10·'/day 1x10·'( - 55°C to + 70°C) 30 VDC 30 VDC 2ll2x21/2X3 Fast Warmup lKTO·41 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 

JKTCXO·8 

Type 

JKTCXO·2 
JKTCXO·5 

Frequency 
Range 

3·5 MHZ 
20·120 MHz 

Stability 
vs Time 

1x10·'/wk 
1.2x10·'/yr 

JKTCXO·7 3·10 MHz lxlO"/yr 

JKTCXO·8 25 KHz·20 MHz lx10"/yr 
JKTCXO·10 3·5 MHz lx10"/yr 

Stability vs 
Temperature 

Oscillator 
Input. Size 

Special 
Features 

5x10·'(:-400C to +700C) 12·28 VDC 2x2x% 
1xlO·'(00C to + 70°C) 12 VDC 

lxlO·'(OOC to + 70°C) 12 VDC 
2x10·'( - 55°C to + 85°C) 12 VDC 
2xlO·'( -400C to + 700C) 8 voe 

2x2x1 
1l!2 x 11/2 X 3/4 

2x2x5/a 

lxl1/:zx1/2 Low Power 
(12 mw) 

VOLTAGE CONTROLLED CRYSTAL OSCILLATORS 

CRYSTAL CLOCK OSCILLATORS 

JKTO·78 

~ 
JKTO·79 

JKTO·77 

JKTO·73 

~ 
~! 

JKTiJ.72 

Frequency Modulation Oscillator Special 
Type Range Input Deviation Input Size Features 

JKTO·85 17.5 to 22.5 MHz ±2VPP DC to 20 KHz ±20 KHz 8 VDC 1x11/:zx1/2 20mw power 
lKTO·86 5 to 30 MHz 

Type 

JKTO·72 
JKTO·73 

JKTO·77 

JKTO·78 

JKTO·79 

Frequency 
Range 

2 KHz·20 MHz 
10 MHz 

5·20 MHz 

1.8·50 MHz 

156 KHz·25 MHz 

±2VPP DC to 20 KHz ±1000 ppm 12 VDC 2x2x3/4 

Stability 
vs Time 

6xlO"/yr 
3x10"/yr 

5xlO"/yr 

5x10"/yr 

5x10"/yr 

Stability vs Oseillato 
Temperature Input 

50ppm(00C to + 70°) 5 VDC 
50ppm(00C to + 70°) 5 VDC 

100ppm( - 55°C to + 125°C) 5 VDC 
50ppm(00C to + 70°C) 

100ppm( - 55°C to + 125°C) 5 VDC 
50ppm(OOC to + 700 C) 

100ppm(-550C to + 105°C) 5 VDC 

Size 

11/2x2'l1ax'%'. 
'U.x'%,x,%. 
High 
1x1x'lla 

TO·8 Can 

Special 
Features 

low Cost 
DIP 

TTl Output 

TTl Output 

TTl Output 

TEMPERATURE COMPENSATED CRYSTALS 

Type 

TCX 

Frequency 
Range 

6·25 MHz 

Stability 
YS Tima 

3xlO·'/yr 

Stability vs 
Temperature 

5ppm( - 30°C to + 60°C) 

Oscillator 
Input 

10 VDC 

Size 

HC·6/U 

The illustrations and descriptions above illustrate a limited number of our standard designs. Contact us for your oscillator requirements. 

ORDERING INfORMATION: Place orders using the following address: 
eTS Knights, Inc., 222 Reimann Avenue, Sandwich, Illinois 60548 • Telephone (815) 786·8411 • TWX 910·642·0860 

Special 
Features 

3 lead 
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CTS KNIGHTS, INC. 
SPECIALISTS IN FREQUENCY MANAGEMENT 

FILTERS 
LET US SOLVE YOUR FILTER PROBLEMS •.. 
CTS has total capability in crystal filters. Symmetrical and 
asymmetrical bandpass, band reiect and discriminators from 
1 KHz to 100 MHz are available. Our experienced design en-

gineers will use monolithic filter crystals in their computer­
aided designs whenever desirable. Give us an opportunity to 
custom design a filter to your requirements. 

CRYSTAL FILTERS 
Center 3 DB Shape No. Insertion Max. Nominal Ultimate 

Frequency Bandwidth Factor Poles Loss Ripple Impedance Attenuation Package 

10.7 MHz 240 KHz Min. 5/1 4 5 db Max. 1.5 db 500 ohms 50 db 2.0"x1.0"x.6" 

21.4 MHz 30 KHz Min. 1.8/1 8 2 db Max. 1.0 db 2000 ohms 100 db 1.75"x.6"x.22" 
21.4 MHz 25 KHz Min. 1.8/1 8 2 db Max. 1.0 db 3000 ohms 80 db 1.6"x.73"x.35" 

CRYSTAL DISCRIMINATORS 

~ .. !~~ ~---------r-p~a~rt~~C~e-nt~e-r~B~a-n~d·~D~i~st-or-.~~V~o~lta-g-e~~cr-o-ss-ov-e-r~V~i~de-o~F~re-q~.------~----------
_";::",,' j Number Frequency width tion Slope Stability Response lin, lout Package 

',:',' .:'. .. ::;//. 964·0015 21.4 MHz 100 KHz 2% Max. 35mv/KHz ±1 KHz Max. DC·75 KHz 2K ohms 1.03"x1.03"x.4" 

MONOLITHIC FILTER CRYSTALS 

lOOK ohms 
964·0014 17.0 MHz 65 KHz 2% Max. 200mv/KHz ±1 KHz Max. DC·75 KHz 5gog~m;hms 1.6"x.95"x.75" 

CTS is a leader in the high volume production of monolithic dual coupled resonators. We have the 
capability to design and manufacture dual coupled resonators to fulfill your specific requirement 
Our experienced engineering staff will assist you in tailoring dual coupled resonators that can be 
combined to form 4, 6, or 8 pole filters. This building block approach allows you to take advantage 
of the low cost and small size of the dual coupled resonator, and also gives the overall advantage 
of building your own filter in·house. For further information ask for our publication, "Application 
Notes on Monolithic Coupled Resonators" or contact us directly for help with your filter problems. 

OVENS 
LET US SOLVE YOUR OVEN PROBLEMS ••. 
CTS Knights offers a complete line of thermostat controlled 
and proportional controlled ovens for commercial and/or 
military applications. If a standard oven does not fit your 

application, our experience with precise temperature control 
provides us with excellent capability to design custom ovens 
for your special application. 

External Size Calibration Cycling 
Series Group (Seated Height) Cavity Size Temperature @ 25°C Voltage Mounting 

905 THERM Uf," x 1'3/4" 1Ji." ID x 'If.'' 65° to 85°C ±.l°C 6.3 to 26V Octal 
±2.5°C AC/DC, 115V AC Plug-in 

906 THERM Uf," x 2,,-," 1Ji." ID x 1%" 65° to 85°C ±.l°C 6.3 to 26V Octal 
±2.5°C AC/DC, 115V AC Plug-in 

915 THERM 13%4" x 11%4" 10 HC-18/U 65° to 85°C ±.5°C 6.3 to 26V Two 2/56 
Crystals ±3°C AC/DC, 115V AC Screws 

916 THERM 1%" x 221.1," l'JU' 10 x 1%" 65° to 85°C ±.l°C 13,26 AC/DC Octal 
±2.5°C 115V AC Plug-in 

918 THERM 21/4" x 3"16" l')f," ID x 21f2" 65° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-In 

919 THERM 21(4" x 4,,-," l')f." 10 x 3112" 65° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-in 

923 P.C. 2" x 2" x 1" 12%4" sq. x 2%4" 60°C to + 100°C 24 to 32V DC Pins 
±2°C 

927 P.C. 1,,-," x 17/a" 1)1," 10 x 2'%." 65° to 85°C 24 to 32V DC Octal 
x4~." ±l°C Plug-in 

930 P.C. 2" x 2" X 411a" l'U." Sq. x 2,%," 60°C to + 100°C 12 to 36V DC Octal 
±2°C Plug-in 

932 P.C. Uf," Sq. x 1)1," ID x l'U." +400 C to + 100°C 12 to 115V Octal 
21/4" to 4"14" to 3,%." ±3°C AC/DC Plug-in 

947 THERM 3~," x 31(2" 2'%," 10 x 2'%," 65° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-in 

948 THERM 3~," x 47/a" 2'%," I 0 x 3'%," 65° to 85°C ±.05°C 26V AC/DC Octal 
±3°C 115V AC Plug-in 

952 P.C. 100a" x 2M," +35°C to +75°C 28V DC Octal 
to 417 " ±l°C Plug-in 

Contact us for your crystal filter and component oven requirements. 
Illustrations and descriptions above illustrate a limited nllmber of our stannard designs. 
ORD,ERING INFORMATION: Place orders using the following address: \ 
CTS Knights, Inc., 222 Reimann Avenue, Sandwich, Illinois 60548 • Telephone (815) 786-8411 • TWX 910·642-0860 
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IC COMPATIBLE OSCILLATORS 
Connor-Winfield's IC compatible oscillators are designed pri­
marily for use. with IC systems and are compatible with the 
7400 series or other IC devices. These crystal oscillators and 
RC oscillators are not affected by magnetic fields or mounting 

position and are resistant to shock, vibration and humidity. 
Their operation is silent. Each RC oscillator is custom com-
pensated over the operating temperature range. . 

e SQUARE 
For FREQUENCY TOLERANCE and TEMPERATURE RANGE see TABLE A 

Frequencies Frequency Supp'ly Supply Unit 
Output Model Type Available Adjust. Voltage Current Size Terminal weight Price 

ICSA1 
0.1 Hz to 400kHz SVdc ±10% $S8 to $208 thru J1 lSma to 

Logic zero <O.4V, is;nk 16ma ICSK1 
Xtal Optional 

100ma 21gm 
Logic one >2.4V rnto 2001l to thru Y1 >400kHz to 10M Hz Dwg.A (0.7 oz.) $S8 to $68 

2KIlIoad Nominal 
Duty cycle SO%, risetime <;SOns L117A RC 1Hz to 20kHz Screw 25ma $63 to $73· 
Amplitude stability ±S% With Adjust Nominal 

fixed supply voltage ICSK3 <lSma to ICSR3 SVdc±5% $93 to $233 
ICSY3 250ma 

Logic zero <0.4V, I.;nk 2ma 13gm 
Logic one >2.4V rnto 6001l to IC5K4 

Xtal 0.1Hz to 10MHz No Dwg.B (0.4 oz.) 
4KIlIoad . 

ICSR4 <5mato Nominal $113 to $253 Duty cycle SO%, risetime <;SOns ICSY4 SOma Gold Amplitude stability ±S% With 
Plated fixed supply voltage 

:O:;:200kHz, amplitude 10vpp 
Solder 

nominal into a 10KIlIoad 
Pins 

>200kHz, amplitude 8Vpp 
nominal into a 2KIlIoad lSma <200kHz, duty cycle 50% 1120A Xtal 100kHz to 10MHz Optional 12Vdc ±10% $58 to $73 

5200kHz, single ended duty Nominal 
cycle SO% ±10% 21gm 

Amplitude stability ±5% with Dwg.A (0.7 oz.) 
fixed supply voltage Nominal 

Amplitude 10Vpp nominal into 
a 10KIlIoad 

Duty cycle SO%, risetime 1JLS L118A RC 1Hz to 20kHz Screw 12Vdc ±5% 10ma $S8 nominal Adjust Nominal 
Amplitude stability ±S% with 

fixed supply voltage 

OTHER SUPPLY VOLTAGES Many units are. also available to operate from a non-standard supply voltage. Phone or write. 

Table A 
FREQUENCY TOLERANCE and 
TEMPERATURE RANGE 

Model 
Frequency 
Tolerance 

Temperature Range 
Degrees C 

IC5K1 
IC5K3 ±.001% +20 to +40 
ICSK4 
IC5A1 ±.002% +20 to +40 
ICSN1 ±.0025% +10to +40 
ICSR1 
IC5R3 
ICSR4 

±.0025% Oto +50 

ICSS1 ±.003% o to +50 
ICSTl ±.003% oto +65 
IC5U1 ±.004% o to +6S 
IC5X1 ±.004% 2S to +SO 
IC5B1 ±.OOS% Oto +50 
IC5C1 ±.OOS% o to +65 
ICSY1 
IC5Y3 ±.005% -2Sto +65 
ICSY4 
L120A ...... OOS% o to +SO 
ICSD1 ±.01% o to +6S 
IC5E1 ±.01% 2Sto +70 
IC5F1 ±.02% 25 to +70 
IC5G1 ±.02% S5 to +70 
ICSHI ±.OS% 55 to +70 
ICSJ1 ...... 05% SS to +125 

±.OS% +lS to +35 
L117A ±0.1% o to +50 
L118A ±0.25% o to +65 

±O.S% 2S to +65 

VARIATIONS 

lStaDdUd""Co.",<><IoIoULSA 
alldllleLllOAbelowlOOkll&. It 
looplionol oDlheoth .. ",odelo. 

Drawing A 

Most square wave models are available with gating pin, multi­
ple frequency outputs, mounting studs or inserts, and remote 

or internal frequency adjustment at small extra charge. Internal 
frequency adjustment is standard on the LIl7A and LIl8A. 

DELIVERY OF MOST UNITS 
STOCK TO 2 WEEKS. 

CONNOR-WINFIELD CORPORATION 
PHONE (312) 231-5270 WINFIELD, ILLINOIS 60190 
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. 'e PULSE . 
IC Compatible Pulse Oscillators For FREQUENCY TOLERANCE and TEMPERATURE RANGE see TABLE B 

Output Model 

Negative pulse, risetime 0.4 p.s 
nominal L14A 
duration 60p.S nominal f------

Amplitude 2.4Vp nominal into a 
2K!'I load L16A 

Negative pulse, duration 20 to 
100p.s, risetime 1p.s nominal 

Amplitude 4Vp nominal into a L79A 1K!'I load 
Amplitude stability ±5% with 

fixed supply voltage 
Negative pulse, duration 20 to 

100p.s, risetime 1p.S nominal 
Amplitude 10Vp nominal into a 

10K!'Iload . L80A 
Amplitude stability ±5% with 

fixed supply voltage 

Table B 
FREQUENCY TOLERANCE and 
TEMPERATURE RANGE 

Model 
Frequency 
Tolerance 

Temperature Range 
Degrees C 

L79A ±.05% +15 to +35 
L80A ±0.1% o to +50 

L16A 
±0.1% +20 to +40 
±0.25% o to +50 

L79A ±0.25% o to +65 
L80A +0.5% 25 to +65 

Type 
Frequencies 

Available 

100Hz to 50kHz 

RC 

1Hz to 50kHz 

L14A +1.0% o to +50 Drawing C Drawing D 

Frequency Supply Supply Unit 
Adjust. Voltage Current Size Terminal Weight Price 

14 Pin OIL 1.9gm 
Owg.C (.06 oz.) $28 

2ma 
Package Nominal 

External Nominal 2.Sgm 16 Pin OIL Owg.o Package (.08 oz.) $53 
Nominal 

5Vdc ±5% 

$48 

Gold 13gm Screw 1ma Plated 
Adjust Nominal Owg. E Solder (0.4 oz.) 

Pins Nominal 

12Vdc±5% $43 ' 

Drawing E 

e SINE I 
IC Compatible SinE! Wave Oscillators For FREQUENCY TOLERANCE and TEMPERATURE RANGE see TABLE C 

Frequencies Frequency Supply Supply Unit 
Output Model Type Available Adjust. Voltage Current Size Terminal Weight Price 

Amplitude 3V,m. nominal into a IC5A2 Xtal 50Hz to 400kHz Optional 5Vdc ±10% 15ma to $93 to $188 10K!'I load, thru J2 100ma 
Harmonic distortion <5% 

Screw 25ma Amplitude stability ±5% with L199B RC 50Hz to 20kHz 5Vdc±5% Gold $83 
f,xed supply voltage Adjust Nominal Plated 70gm 

Amplitude 5V,m. nominal into a L220A 15ma to 
Owg. F Solder (2.5 oz.) 

10K!'I load thru J Xtal 200Hz to 500kHz Optional 12Vdc±10% 100m a Pins Nominal $93 to $188 
Harmonic distortion <5% 

Screw 15ma Amplitude stability ±5% with L200B RC 50Hz to 20kHz 12Vdc±5% $78 f,xed supply voltage Adjust Nominal 

FREQUENCY TOLERANCE and 
Table C TEMPERATURE RANGE 

Model 
Frequency 
Tolerance 

Temperature Range 
Degrees C 

AC VOLTAGE STANDARDS The units shown on this page are available with 
±0.1 % amplitude stability and sine wave distortion <1% for use as an AC 
Voltage Reference. Phone or write for further information. 

IC5A2,L220A +.002% +20 to +40 
IC5B2, L220B ±.005% o to +50 
IC5C2, L220C ±.005% Oto +65 
IC502, L2200 ±.01% oto +65 
IC5E2, L220E ±.Ol% 25 to +70 
IC5F2, L220F +.02% 25 to +70 
IC5G2, L220G ±.02% 55 to +70 
IC5H2, L220H ±.05% 55 to +70 
IC5J2, L220J ±.05% 55 to +85 

±.05% +15 to +35 
L199B ±O.l% oto +50 Drawing F 
L200B +0.25% oto +65 

+0.5% 25 to +65 

VARIATIONS Models L199B and L200B are available with an external fre-
Most sine wave models are available with amplitude adjust- quency adjustment. Models L220A thru J and the L200B are 
ment, phase synchronization pin, gating pin, simultaneous available with a 0.7 V,m, (1 mw) nominal output into a 600nload. 
square and sine wave output, and mounting studs or inserts PLUG-IN CASES 
at a small extra charge. Models IC5A2, IC5B2, L220A and All models shown are also available in 'older style plug-in 
L220B are available with an internal frequency adjustment. cases with octal plug or solder hooks. 

eem!1971 
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International Frequency Control 
Specialists. . 
International buyers specify Croven's highly reliable 
Coldweld Crystals for long term frequency stability 
imperative to commercial and military uses in 
communications and transportation. 
Croven's expanding Crystal Filter capability now offers 
precision symmetrical bandpass filters of the 
Butterworth and non-zero Chebyshev types, both 
conventional and monolithic. 
Skilled hands, plus our Government approved 
environmental test lab, and attention to your require­
ments have put Croven on Q.P.L. (Qualified Products 
List) in countries around the world. 

May we help you? 

ALL U.S. 
SHIPMENTS 

craven 
500 Beech Street, Whitby, Ontario, Canada 

LIMITED 

F.O.B. BUFFALO, N.Y. Telephone (416) 668-3324 TWX 610-384-2750 

We clear Customs & Pay 
all Duties 

Affiliated with 
OVENAIRE INC., CHARLOTTESVILLE, VIRGINIA' 
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DAMOR ••• specialists in frequency control devices. 
Surface-Wave Delay Lines 

Damon Surface-Wave Delay Lines 
transfer the signal across the surface 
instead of through the body as in con­
ventional bulk-wave delay lines. Re­
sult: smaller size, lower cost, superior 
performance over a 30 MHz to 300 
MHz range. They consist of coupled 
transducer arrays accurately spaced on 
a lithium niobate or quartz substrate, 
using precision photo-etching tech­
niques. 

Monolithic Crystal Filters 

Damon Monolithic Filters utilize a 
single quartz plate for multiple resona­
tors and the coupling medium between 
them. Advantages over conventional 
crystal filters include smaller size, supe­
rior stability, and lower cost. Available 
in a wide variety of computer-assisted 
designs from Chebyshev to Gaussian 
characteristics and from 2 to 8 poles. 

Band-Pass/Reject Crystal Filters 

A wide variety of conventional crystal 
filters are produced at Damon Engi­
neering. Standards designs such as But­
terworth, Chebyshev, Gaussian, Bessel, 
and Legendre, as well as custom tai­
lored designs are available. 

Gaussian Crystal Filters 

Gaussian Crystal Filters of either con­
ventional or monolithic design. Useful 
in FM communications or radar sys­
tems where flat time delay is required. 
In a coherent pulsed radar, it can 
minimize return-pulse overshoot. Elim­
inates ringing problems in swept spec­
trum analysis. Available in 2 to 6 pole 
designs. 

VCXO's - 1 KHz to SOO MHz 

Damon VCXO's provide high stability 
over a broad range of center frequen­
cies. An optional square wave or pulse 
output signal compatible with I. C. 
logic circuits is available. 

Low Noise VCXO's 

Damon low noise miniaturized VCXO's 
are all solid state quartz crystal stable 
oscillators whose frequencies can be 
varied linearly by an external DC or 
AC modulating signal. Only a source of 
power and control signal are required 
••• no auxiliary compensating circuitry. 

• 

RANGE OF PARAMETERS: 
Frequency Range ..... 30 MHz· 300 MHz 
Time Delay Range •... 0.5 microsecs.-

10 microsecs. 
Bandwidth at -3 dB •.... 3%·30% of 

Center Frequency 
Insertion Lo.. . ............. 10 - 20 dB 
Spurious Responses .... 25 - 30 dB below 

desired response 
Environment ... Full military temperature, 

shock, vibration· available 
Typical Size .... Less than one cubic inch 

Center Frequency ...............•........ 3 - 30 MHz 
3 dB Bandwidth ..........•........•.. 0.3 - 30 KHz 
No. of Coupled Resonators •..•................ 2 - 8 
Insertion Loss .................................... 1 _ 6 dB 
Ripple .......................................... 0.5 dB max 
Terminations .............. 50 ohms to 20 kilohms 
Size ........................ TO-5. TO-8. or Flat-Pack 

RANGE OF PARAMETERS: 
Center Frequency .............. 10KHz - 75 MHz 
Bandwidth ...................... 01 % - 3% 01 C. F. 
Phase Linearity .................................. ± 5"1. 
Transient Ov.ershoot .................. 40 dB down 
Shape Factor ............................ down to 1.4.1' 
Differential Phase Shift ........................ ±2· 
Group Delay Uniformity ...................... ±5% 

Center Frequency 
Conventional ................ 100 KHz - 35 MHz 
Monolithic .............................. 3 - 30 MHz 

3 dB Bandwidth .................. 100 Hz - 30 KHz 
Shape Factor, 

30 dB to 3 dB ............................ 3.1 to 7.1 
Ringing, Pulse or 

Impulse ............................ 25 _ 40 dB down 
No. of Poles 

Conventional ...................................... 2 - 6 
Monolithic .......................................... 2 - 4 

Volume 
Conventional .......................... 1 _ 6 cu. in. 
Monolithic .................... 0.016 - 0.4 cu. in. 

Center Frequency .......•.... 1 KHz to 500 MHz 
Deviatio" ......................... 010/. to 0.2"1. of 

Center Frequency 
Linearity ........ 1 % to 2% of Peak Deviation 
Frequency Stability .... 1 % of Peak Deviation 

over O· to 50·C temp. range 

TYPICAL CHARACTERISnCS: 
Center Frequency ........ 10.000 MHz ± 1 KHz· 
Deviation .........•.••..............•...••...••.• ± 10 KHz 
Linearity ............... : .............................. ± 1 % 
Modulatio.n Rate ...................... Flat to 4 KHz 
Output Power .................................. >1 MW 

Write for technical bulletins. n . 
ElectroniCs Division, Damon Corporation ~ n 1\ f\ Jlf"'\~ I 

115 Fourth Avenue, Needham, Mas·s. 02194 IoIt b l' Ur-tM V f\..lW ~ 
. (617) 449-0800 
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How to use 

to lind nlanulacturers ·01 a specilic product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters ~ See Meters, Volt." 

to lind nlanulacturers' catalog In'ornlatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind nlanulaclurers' addresses, phones and sales oft Ices 
YELLOW SECTION 

to lind trade nanlesources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 

. black band along the outside edge. 

II you require additional asslslance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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DOuglaS Randall ( 
DIVISION OF WALTER KIDDE & COMPANY, INC •• 6 PAWCATUCK AVE., PAWCATUCK, CONN. 02891 • (203) 599-1750 Kidde 

MODULAR TONE CONTROLS 
FRITCH@: FREQUENCY RESPONSIVE SWITCH 

• Broad Frequency Range - Preset to any frequency from 7 Hz to 100 KHz 

• Low Signal Power-As low as 40 mv into 100,000 ohms, standard 1 VRMS 

• Fast Response Time - To 75 Operations per second 

• Shock & Vibration Resistance - Solid state circuitry - mountable in any 
position 

• Wide Variety of Outputs - Solid State or Reed Relay from Form 1A to 2Cj 
Time delays to 15 minutes; Latching reed relays or flip flops 

• Low Power drain - Requires only .012A @ 12V DC 

MATCHING OSCILLATORS-Single, Double or Triple Tone; 1 VRMS Output; 
Wide choice of Frequencies - 5 Hz to 100 KHz 

Power Supplies - Primary - 117 VAC; Output - 24 VDC, .050A continuous 

SPECIAL SPEED CONTROLS -Accuracy ± 1 % - Temperature RangeO°C 
to 75°C. 

®Registered Trade Mark of Douglas Randall Frequency Responsive Switch 

Douglas Randall offers a complete line of tone con­
trols, available with plug in headers for octal sockets 
or with terminals for Printed Circuit board mounting. 
In addition, assemblies of Fritches® and Oscillators 
can be made for complete signal systems. The wide 
range of frequencies available, low power require-

ment and fast operating times make these units 
ideal for central station alarms, TOUCH-TONE trans­
mission and decoding, speed controls and telemetry. 
In addition to the above units,the following acces­
sories are also available in modular form. 

ACCESSORY DEVICES 
MODEL FA-1 DRIVER AMPLIFIER AND COUPLING 
NETWORK 
Designed to couple tone signals to telephone lines 
the Model FA-1 provides a variable gain (O-30 db) 
and can drive a 600 ohm balanced telephone line 
at 0 dbm. Clipping circuits eliminate excessive sig­
nals. The unit includes a balanced line transformer 
and coupling capacitors. Output impedance is 600 
ohms. Frequency response is 200 Hz to 3800 Hz. 

MODEL FA-2 PASSIVE MIXER 
A resistive summing network for use with the Model 
FA-I. Can accept up to six tone oscillator inputs and 
provide a single output. 

MODEL FA-3 RECEIVER AMPLIFIER AND COUPLING 
NE:TWORK 
Provides up to 20 db gain for signals from balanced 

telephone lines. Includes isolation transformer to 
bridge telephone line and D.C. blocking capacitor. 
Frequency response: 200 Hz to 3800 Hz. Output 
impedance 600 ohms, single ended. Requires 24V 
DC @ .012A. 

MODEL FA-4 AGe AMPLIFIER 
Maintains constant output level of 0 dbm ±2 db 
from any signal 'between 40 dbm and + 101 dbm., 
Input impedance 50K ohms. Output impedance 
600 ohms. Frequency Response: 250 Hz to 10 KHz. 
Requires 24V DC @ .025A. 

MODEL FA-5 TONE FILTERS 
For use where separation of signal tones is required. 
Frequencies from 10 Hz to 10KHz. Input impedance 
10K ohms. Output impedance 600 ohms. Typical 
b~ndp(Jss levels: -3- db at ±3~{' fa; -20 db @ 
±25% fo. 
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QUARTZ CRYSTALS 

MAJOR CRYSTAL TYPES-FREQUENCYvs. HOLDERS 
HOLDERS 
HC-13L 
HC-13 

HC-13L 
HC-13 
HC-& 

HC-13 
HC-&, HC-32 

HC-& 

HC-& 
HC-32, HC-1S 

HC-& 
HC-32 
HC-1S 
HK-24 

~' .. J'f'L20 I 
I I 

I 
10 .' NT "<1150 

141 . . I 
BOil 

SO 5")(,250 
2001'1 

190DT.14OO 

30015,", 1 
500(:" 

7501 

~;·'·:~itM!I~;i,,~~t::'. 31~::ij 
151",' ,,:,<1::; 
I I 

1KHz 10KHz 100KHz lMHz 10MHz 100MHz 
I--KHz I MHz----I 

FREQUENCY 

~ 

The JT Cut and the Reverse JT manufactured by Erie Frequency Control 
covers the frequency range from 400 Hz to 20 KHz providing low resonant 
frequencies and a small temperature coefficient making this product ex­
tremely important to the stability of audio frequency controls. Crystals 
are manufactured to full compliance with CR-88A/U specifications covering 
this frequency range. 
Erie is proud that one of the predecessor firms to the Erie Frequency 
Control Division was Hill Electronics, Inc., with specialized capabilities 
in the manufacture of JT crystals, both for their own uSe in single and 
very narrow multiple frequency filters, stable regulation of sonar frequency 
oscillators and for use in military communication gear. Erie believes it is 
the leading producer of audio frequency crystals. Many thousands of these 
units have been made for military as w~1 as tight commercial require­
ments. Erie has made over 100,000 units in the 4.000 KHz to 4.40S7 KHz 
range alone and has unique capabilities in their application to filter design. 

JT 
CRYSTALS 
PERFORMANCE SUMMARY 

General - A length thickness flexure type crystal, manufactured by Duplex­
ing two So x cut crystals into one bar 

Frequency Range 
Holder Type, 

Height 
Seal 

Type Coldweld 
Nominal Frequency 

Tolerance 
Best Freqliency 

Tolerance 

400 Hz - 3 KHz 
HC 13 Long 

2112" 
Solder 

Not Avai lable 

Zero Temperature Coefficient 
Resistance 
Q Range 
Aging 

3 KHz - 20 KHz 
HC 13/U 

Ilfa'" 
·Solder 
CW 13 

±.015% 
-40°C to + 70°C 
±.010% 
-40°C to + 70°C 

25°C 
See graph 
25000 

:$ 1x 10' I day initial and 
:$ 2 x 10'1 day ~fter 3 months. 

HC-13 

He-13 
1.516 

He-13L 
2500 

1 KHz - 250 KHz 
PIN OIA .. 050 
SPACING .486 
THICKNESS .350 

HC-25/HC·18 
500 KHz - 1 MHz 
3 MHz - 200 MHz 
LEAD OIA .. 017 
SPACING .192 
THICKNESS .166 

CRYSTAL HOLDERS 

~J] 
HC·6 

80 KHz - 200 MHz 
PIN OIA .. 050 
SPACING .486 
THICKNESS .350 

Variations in lead 
length, diameter, 
ground pins an!! 
mounting avail­
able in all holder 
sizes upon re­
quest. 

HJ l!.,,!j 
HC-32 

200 KHz - 1 MHz 
2 MHz - 200 MHz 
PIN DIA .. 040 
TH ICKNESS .225 
SPACING .275 

HK-24 , 
15 MHz - 200 MHz 
LEAD DIA .. 015 
SPACING .081} 
THICKNESS .124 

PERFORMANCE SUMMARY 
General - A Thickness - shear type crystal, manufactured by 
controlled lapping· of miniature substrates to exact thickness 
dimensions. 

Frequency 750 KHz 
Range 200 MHz 

Holder Type 
HC-6 

Height .775" 
Seal Solder 

Type Coldweld 
HC-6C.W. 

, Nominal Frequency 
Tolerance 

Best Frequency 
Tolerance 

Zero Temperature Coefficient 

Q Range 

Aging' 

AT CRYSTALS 

2 MHz 3 MHz 15 MHz 
200 MHz 200 MHz 200 MHz 

HC-18 
HC-32 HC-25 HK-24 
.625" .515" .250". 
Solder Solder Solder 

HC-25C.W. 
NIA He-18C.W. NIA 

±.OOS% from -55°C to +10Soe 

±.002S% from -55°C to +105°e 
±.OOOS% from - SoC to + 60°C 
Per customer spec between 

+2Soe and + 100°C 
SO K to SOD K (function of 

frequency range) 
:$ 2xlO-8 /day initial 
:$ S x 10"1 day after 3 months 
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ERIE CRYSTAL FILTERS 
Erie offers a complete line of crystal Bandpass and Reject Fil­
ters. Modern computerized designs are available to synthesize 
any of the following types: Butterworth, Chebyshev Elliptic 
Function, Bessel Function and Gaussian. 1-10 pole designs are 

standard with higher order types available. Comb set, multiple 
channel or BW and matched sets are also readily available. 
Units are rugged, compact and most can be designed to meet 
the environmental requirements of Mil-F-18327. 

GENERAL SPECIFICATIONS 

Center Frequency: 1 Khz to 50 Mhz 
Bandwidth: .005% to 10% 

Ripple: Generally less than 0.5db 
Insertion Loss: Usually less than 3.0 db 
Ultimate Attenuation: 100db Max. Shape Factor: As steep as 1/1,4 

(6db/60db) Max. Operating Temp: -55°C to +125°C 

ERIE COMPONENT OVENS 
Erie's line of ovens includes both thermostatically and pro­
portional controlled units. Many different sizes and configura­
tions are available as standard designs. Voltages from 6.3VDC 
to 115VAC and stabilities as tight as .01 °C are available. 

Crystal-oven combinations are of particular interest. Total 
in-house capability allows maximum latitude in designs of 
both items and reduces compatibility problems thereby 
keeping cost and lead time to a minimum. 

OSCILLATORS STANDARDIZED & CUSTOM DESIGNS 

20A01014 

Stab. 
Freq. o to 700 e Size 

10 MHz ±0.01% 2"x2"x.5" 
100 Khz 
100 Khz ±0.005% 2"x2"x.5" 
500 Khz 
500 Khz ±.005% 1.5" x 1.5" x .5" 
1 Mhz 
1 Mhz ±0.003% 1.5" x 1.5" x .5" 
20 Mhz 

Specifically designed for Micrologic Applications: 
Singles less than $50.00 

20V01021 vcxa 

Freq.: 40 Khz to 80 Mhz 
Power: + 12 Vdc @ 20 MA max. 
Output: 1 mw or logic 
Stab.: ±0.005% OOC to +50oC 
Dev.: ±0.05% 
FM Linearity: 3% max. 
Response: ±3db D.C. to 

20 Khz 0 db ref @ 1 Khz 

• True F-M 
• Supply Regulation 
• Oscillator Buffering 
• Linearization 
• Small Size 
• Low Cost 
• Aging Adjust. 

20B01020 

• Low Power 
• High Stability 
• Small Size 
• Low Cost 
• Voltage Control Option 
• Machined Aluminum Cavity 

Freq.: 1 Mhz to 10 Mhz 
Stab.: ±5 x 10"/24 hrs. 

±1 x 10-' 0 to 70°C 
Power: + 12 Vdc @ 3 Watts max. 

@O°C 
Siz~: 1.5/1 x 1.5" x 3" Long 

20T01027 TCXa 

Freq.: 1 Mhz to 20 Mhz 
Stab.: ±5 X 10-7 

1 ~ 
-----Threaded Inserts ? 

Temp.: OOC to 700 C 
Power: +10 to +30 Vdc <10 ma 
Aging: < 1 x 10-'/24 hrs. 
Harmonics: < 30 db 

Output Power: -30 dbm ±2 db Optional Power: to 10 mw 
ERIE Filter Feed-thru Capacitors for RFI 
Miniature Output Connector Shock & Vi b.: 10'G's to 2000 Hz 

ERIE Technological Products' oscillator experience could 
very' well fill hundreds of EEM sheets, so for your specific 
oscillator needs, call ERIE 

Don't Buy Another Oscillator Without First Checking ERI E's Capabilities, Prices and Deliveries 

FOR OSCILLATORS AND FILTERS CHECK 

ERIE'S CAPABILITIES, PRICES, DELIVERIES 

Erie Frequency ContrOi// !~!;:.~~~!;) ;~;~2~g:r~~:/:;;S;;;~"ia 17013 
DIVISION OF ERIE TECHNOLOGICAL PRODUCTS, INC. . 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1383 
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OSCILLATORS, Total Capability-1 Hz to 12 GHz 
TCXO • VCXO • TCjVCXO • Precision Standards. Microvvave Sources 

EROS NO. TYPE FREQUENCY STABILITY TEMP. ·c MISC. SIZE 

600 EC-23 TCXO 5 mHz 1 ppm -55 to +85 aging 1 ppm/yr 2.0 x 1.0 x 0.6 
~-

600 RA-35 TCXO 100 mHz 3 ppm -55 to +95 aging 3 ppm/yr 2.5 x 3.5 x 1.1 
._-- --- .. ~-- -----
600 R46 TCXO 10.0 kHz 0.5% o to 50 aging 0.5%/yr 1.5 x 1.5 x .34 

~-

4007 VCXO 10 mHz 1 ppm -55 to +110 
dey. ±5 ppm 
Sens. - 2 ppm/v 1.5 x 1.5 x 2.5 

400SL 47 VCXO 4.5 mHz .002% -35 to +85 dey. ±85 ppm 
Sens. ±22 ppm/v 3.0 x 1.75 x 1.0 

800 CM 25 STD. 1.0 mHz 2.5 x 10-9 o to 55 aging 5 x 101'7day 2x2x4 

800 DL 8 STD. 10.0 mHz 5 x 10-9 o to 50 aging 1 x 109/day 2x2x4 

MO-RA34 MICRO 1.369 GHz ± .05% - 55 to +85 phase lock to crystal 2.5 x 5.0 x 1.2 w/o phase lock 

OVENS, AC or DC • Solid State. Snap Action. Proportional Control 

ERO NO. TYPE 

Custom designs in excess of 5000 for either component 01 crystal applications. Ovens for precision oscillators, yig 
filters, delay lines or 1 to 18 crystals. 

CAVITY TEMPERATURE SET TOL. WARM-UP VOLTS SIZE 

480 Snap-Action Eight HC-25 60, 75,85 D C ±2.5 D C 10min. 
6 to 120v 

1.32 x 1.32 x 1.13 dc orac 
.. ~~.----

rs-olid State 30 min. 12 to 28vdc, 710 One HC-6 50 to 95 D C ±O.l·C 1.44 x 1.88 x 3.44 Adjust from-30·C 6to 120vac 
__ •••••• 0 --_ .. -
160 SCR One HC-6 60, 75,85 D C ±2.5·C 15min. 6to 120vac 1.50Dx2.75 

CRYSTALS, Glass. Coldvveld • Metal Can 
Complete frequency range from 2kHz to 200mHz with total QPl approval on nearly' all Military crystals to Mil. 3098E. 
Precision glass and coldweld crystals for applications needing superior long term aging, maximum reliability and crys· 
tal Q. Aging rates of 5 x 10· IO/day now being achieved on precision time base crystals. Improved process techniques 
provide for production of tight tolerance temperature crystals for use in Temperature Compensated Crystal Oscillators. 
nCXO's) 

FIL TERS, Complete Design Capability 

ER NO. 

23600 
BANDPASS 

----_. ----
11500 
BANDPASS 

... -~ .- .. -~---

AI-3 
LOWPASS 

~- ---------.-
1079 
BANDPASS 

- ........ ~----

1187 
LOWPASS 

CRYSTAL. 2 kHz to 100 mHz; Bandpass, Sideband, Rejection, Linear Phase, Monolithic 

L C • dc to 150 mHz; Bandpass, lowpass, Highpass, Rejection 

ACTIVE. DC to 1 mHz; Bandpass, lowpass, Highpass 

R F COAXI AL • 100 mHz to 1 gHz; Bandpass, low pass, Highpass 

TYPE FREQUENCY BANDWITH TEMP. ·C SIZE 

CRYSTAL 20.0 mHz 6 db 35 kHz - 55 to +100 0.625 x 1.312 x 0.5 60 db 60 kHz _. 
CRYSTAL 75.0 mHz 6 db ±12 kHz -55 to +90 1.0 x 2.19 x 0.75 

70 db ±400 kHz 
-~-----~~---~ 

0.3 db 200 to 400 mHz RFCOAXIAL 400.0 mHz -55 to +125 1.255 x 3.380 x 0.75 58 db 520 mHz to 900 mHz 

LC 500 kHz 6 db 90 kHz - 55 to +125 3.19 x .82 x .82 
60 db 150 kHz _. .- --

LC 80.0 mHz 0.5 db dc to 80.0 mHz -45 to +80 1 x 2.25 x 3.0 
---.----~ . -_. .. --------- ---_._---

AF-SA-6 ACTIVE 340 Hz Lowpass 340 Hz o to 70 2.5 x 3.5 x 0.75 
TUNEABLE Highpass 2-100 Hz 

--~----------------------------------------------
~ electronic research co. - a textron I company 

P. O. Box 913 • Shawnee Mission. Kansas 66202 • Phone 913/631-6700 
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FERWALT, INC. 

LAPWAI, IDAHO 83540 
PHONE: (208) 843-2463 

(208) 843-2631 

PRECISION OSCILLATORS 
.0005 Hz TO 75 MHz 

OVEN & NON-OVEN 
CRYSTAL CONTROllED -• VOLTAGE CONTROllED 

lC & RC - PHASE lOCK 
TEMPERATURE COMPENSATED- DRIVES INTEGRATED CKTS 

GENERAL CHARACTERISTICS AVAILABLE- MOS TTL DTL RTL ECl & OTHERS 
• Square-wave or Sine-wave output 
• Manual trim or preset to ±.001 % or better 
• Supply voltages to suit customer 

requirements 
• Internal dividing and gate control 
• Special logic gating or memory 
• Shock and vibration specifications 
• Mil approved parts when req'd 

PKG STYLE B 
Printed ckt mount 

Encapsulated 

PKG STYLE C 
7·pln plug·ln 
Encapsulated 

1.5" x 2.0" x ~56" 

PKG STYLE J 
Printed ckt mount 

Encapsulated 
PKG STYLE A 

Printed ckt mount 
Encapsulated 

1.9" !: 2.5" x .5" 
(BY, 1.9" x 2.5" x 1.0") 

1.25" x 1.25" x .5" 
(lX: 1.25" x 1.25" x .32") 

1.5" x 2.0" x .56" 
(AX: Without mtg. hole) 

PKG STYLE H 
Printed ckt mount 

Encapsulated 
.875" x .875" x .5" 

MODEL 
SERIES 

X032 

X032C 
X033 
X045 
X062 

XOn/814 
X082 
X094 
X096 
XOlOO 
TCX034 
TCX056 
TCXOI01 
TCXOI0IA 
PG049 
UlF55 

FREQUENCY 
RANGE 

12.5KHz to 5.99MHz 

6MHz to 30MHz 
.001Hz to 30MHz 
1MHz to 5MHz 
4KHz to 16M Hz 

12.5KHz to 30MHz 
190KHz to 16MHz 
190KHz to 16MHz 
lOMHz to 16MHz 
.005Hz to 10MHz 
.0005Hz to 30'MHz 
100KHz to 30MHz 
.005Hz to 10MHz 

" " 
800Hz to IMHz 
7.5Hz to 30KHz 

TEMPERATURE PK-to-PK 
STABILITY RANGE OUTPUT lOAD 

CRYSTAL OSCILLATORS - NO OVEN REQUIREO 

±.004 to OOC to + 75°C' 
±.01%4 

3V Square' 25DTL 

+.004% " " " 9 TTL 
+.004% OOC to + 75°C' 3V Square' 9DTlml 
+.001% + 10°C to +50oC .63V Sine 50 ohms 
±.01 to 20°C to + 70°C 5V Square 1.5K ohms 
±.025%' 
±.004% OOC to + 75°C' 3V Square 9DTl/TTl 
+.004% OOC to + 75°C' 3V Square 9DTL/TTl 
+.003% OOC to + 75°C' 3V Square 9DTl/TTl 
+.005% OOC to +70oC IVSquare 3 ECl 
+.007% 40°C to + 85°C' 10V Square' 50 MOS' 
±.OOOl%' OOC to +50oC 3V Square' 9DTl/TTl 

" " " " 
±.OOOl%' OOC to +50oC 12V Square' 50 MOS' 
+.0005%' - 55°C to + 75°C " " 
±.01% OOC to +75°C 8V Square' 3.9K ohms 
±.01% OOC to +50oC 3V Sine 10K ohms 

PKG STYLE D 
Octal plug-In ' 

Removable cover 
2.0" x 2'14" X 3~'" 

SUPPLY PKG. 1-9 
VOLTAGE STYLE PRICE RANGE' 

+5V A $72 to $106 

" " $82 to $92 
+5V B $74 to $190 
+15V C $109.20 
+12V AX $44 to $69 

+5V G/GX' $70 to $115 
+5V F $58 to $78 
+5V H $65 to $84 

5V JX $62.07 
+10V A $75 to $150 
+5V B $158 to $348 

" A $158 to $177 
+12V B $160 to $235 

" " $175 to $275 
12V 0 $90 to $165 

+12V 0 $147 to $182 

CRYSTAL OSCILLATORS - OVEN VOLTAGES: 115VAC, 28VOC, 6.3VAC, OR OTHERS 

PKG STYLE F 
Printed ckt mount 

Encapsulated 
1.0" x 1.25" x .5" 

PKG STYLE G 
I.C. plug,ln 

Encapsulated 
.78" x 1.125" x .5" 

(GX: .75" x 1.5" x .5") 

PGX50 165KHz to 17MHz I ±.lPPM 10°C to + 50°C I 3V Sine I lK ohm I +28V I 0 I $189 to $245 
PGX63 11Hz to 30MHz ±.lPPM OOC to +50oC I 3V Square' 1.5K ohms +12V 0 I $208 to $330 
PGX99 I IMHz to 5MHz I ±.5PPM 550C to +sooC I 8V Sine I ,470K ohms I +27V I I $170 

VOLTAGE CONTROLLEO OSCILLATORS - (±SOPPM TO ±10% CONTROL FOR OV TO +6V TYPICAL INPUT)4 

VCXOI03 1Hz to 1MHz ±.000l to OOC to +50oC 
-+-.1%4 

3V Square' 9DTL/TTl +5V BY $257 to $337 

VCX0255 1Hz to 30MHz +.004% OOC to +75OC 3V Square' 9DTL/TTl +5V B $99 to $176 
VC047 1Hz to 75MHz +3% OOC to +75°C 3V Square' 9DTL/TTl +5V B $82 to $159 
VC068 5Hz to 15KHz ±.5% OOC to +75°C 3V Square' 270n to +5V +15V B $73 to $94 

LC AND RC OSCILLATORS 

lC035 75KHz to 5MHz +.5% OOC to +85°C 2V Sine 10K ohms +12V A $34.90 
LCOI028 733KHz to 5MHz -+-1% 50°C to + 100°C 2V Sine lK ohm +12V J $51.21 
PS057 10Hz to 40KHz -+-2% OOC to +50oC 6V Sine 10K ohms +12V A $39 to $46 
RC036A 2Hz to IMHz ±2% 20°C to + 85°C 3V Square' 8DTL/TTl +5V A $34 to *59 
RC036B .. " +1% OOC to +75°C " " " .. $29 to 52 
UJ039A .1Hz to 100Hz ±2% OOC to +50oC 3V Square 1.5K ohms +12V A $25.50 

, ±2 in 10' per day at constant ambient. 'Sine wave filter options available. Add desired "S" version • Depending on frequency 
, For ±.01 % over - 55°C to + 125°C below to model number: (many others available too). 'TTL option available. 
, add "A" to model no. (Price increases) 

Sl1/124 10KHz to 30MHz 5% Distortion OOC to +75°C 1 mw into 50 ohms +12V Add $15 
S13 5Hz to 100KHz 5% Distortion 55°C to + 75°C 1.75V RMS into 600 ohms +15V }"'"' Add $20 Combined 
S14 10K-iiz to 1M Hz 3% Distortion OOC to +75°C 2V pk-to-pk into 10K ohms None with Add $10 
S17 20Hz to 200KHz 5% Distortion OOC to +50oC 3V pk·to-pk into 10K ohms +5V Oscillato Add $15 
S18 5Hz to 100KHz 3 % Distortion 55°C to + 75°C 2.5V pk-to-pk into 600 ohms +15V 

Voltage4 
Add $20 

W H fERWAL'r 
WEBB ROAD LAPWAI, IDAHO 83540 PHONE (20B) B43 2463 

eem/1971 . See YELLOW SECTION for Local Offices, Phones 1385 
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Frequency Control, Inc. 

Audio 
Oscillators 

Computer Clocks 
• P.C.B. MOUNTING 
• TTL COMPATIBLE 
• LOW POWER LESS THAN ONE Ma 
• ±0.2% TO ±.001% 

FROM 

EACH 

1000 PIECES SCHEDULED OVER 12 MO. 

TFD-22 
1.00" x 2.00" x .50" 

100 HZ TO 10 MHZ 

TFD-4Ei 
1.30" x .60" x .40" 

7 KHZ TO 10 MHZ 

FCI HAS REDUCED YOUR OSCILLA70R SEARCH 
TO SELECTING ONE OF TWO 

1386 

WRITE OR CALL FOR COMPLETE SPECIFICATIONS 

F,-equency Control, Inc. 
P. o. B.OX 1565 AUSTIN, TEXAS 78767 

512 - 444-7401_ 
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Preec::isiC:»rI 
Ossc::illcalc:»rss 
Fork Standards tuning fork and crystal oscillators provide 
high-accuracy outputs at frequencies from sub~udio through 
RF. Case sizes range from miniature PC board-mount types to 
plug-in, oven-stabilized frequency standards. Both square 
wave and sine wave outputs are available. 
Tuning forks are limited to frequencies up to about 15 kHz, 
and are generally preferred for low-frequency applications 
because they require less frequency-division circuitry than 
an equivalent crystal unit. A low-frequency tuning fork oscil­
lator is thus more compact, draws less current, and is usually 
less expensive and more reliable than a low-frequency crystal 
unit. However, for highest accuracy or for higher frequencies, 
crystals are preferred. 
Accuracy and stability of both types of oscillators is a func­
tion of temperature; this is shown graphically on page 1390, 
along with descriptions of. the various output options and an 
explanation of how a Fork Standards oscillator is specified. 
Specifications for Fork Standards most popular oscillators 
are summarized below. They are described in more detail on 
the following pages. 

OFF THE SHELF 
OR 
TO YOUR SPECS 

• .1 Hz sine wave 

• modular frequency 
dividers 

, modular osCillator 
power suppl ies 

• precise frequency 
power inverters 

YOUR SOURCE fOR 
INST ANT HERTZ 1 

MODEL G: Plug-in general purpose unit with 
very-low-frequency capability. Also avail· 
able with studs and solder hooks. 

TUNING FORK OSCILLATORS 

Model Fa, FT 
Ibase 1'12" Sq·1 

Model G, GQ 
Ibase 1'12" Sq·1 

MODEL Fo, FT: Very compact, designed for 
PC board applications where space is at a 
premium. Low cost FT for high volume users. 

Model 

G 

Frequency Range Output 
.0001 Hz to 15 kHz Square 
100 Hz to 15 kHz Sine 
25 Hz to 100 Hz Sine 
1 kHz to 15kH'z Square 
.25 Hz to 1 kHz Square 

Height 
2¥2" 
2lh" 
3W' 
%" 

Price 
$ 65 up 

SOup 
131 up 

z.,.~ : MODEL Lo: Smallest oscillator available, 
with square wave output only. PC board 
mount. 

MODEL j): Larger printed circuit board 
unit than Model FD. Increased capabilities 
and slightly lower unit cost. Can be 
chassis mounted. 

FO 

FT 
LO 
P 

1 kHz to 15 kHz Sine 

1 to 10 kHz Square 

.6" 
V2" 

¥2/1 

$ 72 up 
88 up 
97 up 

$37.50 
(100 quanti 
$ S2 up 

, 

Model P, PQ 
Ibase 1'12" x 3'12"1 MODEL R: Largest PC board mount model, 

with lowest case profile at sub-audio 

1 kHz to i 5 kHz Square 

$ 72 up 
92 up 

.006 Hz to 15 kHz : Square 
60 Hz to 15 kHz Sine 

,25 Hz to 15kHz Square .6" 
Model La 

frequencies. . R 20 Hz to 15 kHz Sine .S5" 
$ 72 up 

97 up 
(base 1'12"x'V4") 

Model R, RQ 
Ibase 3,.,." Sq.1 

TCXD, VCXD: 

SPECIALS: 

MODEL AO: Compact (1 ¥a/l x 1 %/1 base! eco· 
nomical epoxy encapsulated crystal oscil­
lator for high volume applications. 
MODEL CO: Plug-in-card crystal oscillator, 
readily accessible for field modification or 
service. 
MODEL GO: General-purpose plug-in crystal 
oscillator, with output frequencies down 
to .125 Hz. Can be supplied with studs and 
solder hooks: 
MODEL UO: Compact crystal unit, for PC 
board mounting PC pins hold unit to board. 
Vernier. frequency adjustment available. 
MODEL PO: General-purpose flat case unit 
for PC board or chassis mounting. Larger 
case volume than UQ. 

MODEL RO: Largest board-mounted crystal 
model, with lowest profile in sub-audio 
frequency range_. __ _ 

MODEL DO: Available with either snap­
action or proportional control oven, plug­
in' or stud-mounted base with solder hooks_ 

'~'i;'CRYSTAL OSCILLATORS 
;~~d;!I Frequency Range Output Height Price 

AQ 

CQ 

GQ 

UQ 

PO 
RQ 

ISO kHz to 40 MHz Square 

40 Hz to 15 MHz Square 

.0001 Hz to 20 MHz Square 
SOD Hz to 40 MHz Sine 
25-Hz to SOD Hz Sine 

.006 Hz to 20 MHz 
50 kHz to 40 MHz 

.006 Hz to 20 MHz 
SOD Hz to 40 MHz 

.0001 Hz to 20 MHz 
400 Hz to 40 MHz 

Square 
Sine 
Square 
Sine 
Square 
Sine 

W' $22.50 up 
(100 quant.) 

W' $ 54up 

2W' $ 59 up 
2W' 74up 
3W' 1'41 up 

lh"or 
.6" 

$ 59 up 
74 up 

$ 59 up 
74 up 

$ 59 up 
74 up 

OVEN-STABILIZED CRYSTAL OSCILLATOR 

DQ .0001 Hz to 20 MHz Either 4" $134 up 

Most of the crystal oscillators described above can be supplied in both temperature compensated and voltage controlled ver­
sions. Contact Fork Standards to discuss your specific requirements. 

Fork Standards has b'uilt and delivered a very wide variety of special oscillators. Unique packaging for restricted space; 
ruggedized designs for difficult environments; and special output capabilities can all be accommodated by Fork Standards' 
engineering department. Consult Fork Standards for all your oscillator needs. 

See our filII !I~!P. nf inverter !lata !!!!!!!!r "!!!'!e!'ter:," ::::;:c ne 

Fork Standards, Inc. • 213 Main Street, West Chicago, Illinois 60185 CI (312) 231-3511 
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PLUG-IN OSCILLATOR 

Size: 11f2" sq. x 2!f2" or 31f2" h. 
Weight: 4-7 oz. (120-210 gm), depending on frequency 
Supply: 5 or 12 VDC standard; others available 
Accuracy: (See Table, Page 1390, for detailed information) 

Tuning Fork (Model G): to .005% (Classes 2-5) 
Crystal (Model GQ): to .001 % (Classes 6, 7) 

With their convenient octal plug bases, the Models G and GQ were 
designed for use in applications where space is not restricted. 
Either is also available with solder hooks and studs. Circuits use all 
silicon semiconductors and cases are hermetically sealed, assuring 
reliable operation under the most extreme environmental condi­
tions. Most models can be supplied to meet MIL Spec requirements. 

G 
(Tuning Fork) 

GQ 
(Crystal) 

OUTPUT/FREQUENCY RANGE 
(Complete definitions on Page 1390) 

25·800 Hz, 31h" h. 
800-15000 Hz, 21f2" h. 

25-800 Hz, 31f2" h. 
800 Hz-20 MHz, 2W' h. 

.012-2 Hz, 3!f2" h. 
2-15000 Hz, 21h" h. 

.0001 Hz-20 MHz, 2W' h. 

MINIATURE OSCILLATOR FO~UQ 
The Models FO and UQ occupy the least board area of any low 
profile Fork Standards' oscillator. Typically the Model FO has a 
lower profile ala given frequency, though either is capable of sub­
audio outputs. 

Because of their compact size and rugged construction, both 
models have seen use in various aerospace and military projects. 
The Model FO is also available as a tuning fork resonator only, 
without driving circuits, as the Model FR. 

OUTPUT/FREQUENCY RANGE 
(Complete definitions on Page 1390) 

Size: 1!f2" sq. x %", .5" or .6" h. 
Weight: 1.75 oz; (49 gm) max., either model 
Supply: 5 VDC preferred; to 15 VDC available 

!Tuning Fork) 

UQ 
(Crystal) 

1000-15000 Hz •. 5" h. 

50 kHz-40 MHz, .6" h. 

A;w~i::I; {S::~ T~b!:::, P~be 1390, fo!" d~t!!",=d ~!'lft:'rm;ttinn) 
Tuning Fork (Model FO): to .005% (Classes 2-5) 

.006 Hz·20 MHz, .5" Crystal (Model UQ): to .001 % (Classes 6, 7) 

ULTRA-COMPACT OSCILLATOR LO 

Size: 1!f2" x %" x %" h. 
Weight: .66 oz. (17.5 gm) 

Supply: 5 or 12 VDC (specify) 

With a volume of less than 1f2 cubic inch, the Model LO is Fork 
Standards' smallest model. It is rugged and reliable, and has seen 
extensive use in applicatioris where space is at a premium. 

Frequency Rangel Accuracy (See Table, Page 1390). 
Accuracy: .05% (Class 2): 1000 to 15000 Hz. 
Accuracy: to .01 % (Class 3, 4): 1920 to 10000 Hz. 

Output: Square wave (Type B) only 

Fork Standards, Inc. • 213 Main Street, West Chicago, Illinois 60185 • (312) 231-3511 
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AQ,FT LOW COST OSCI LLATORS 
Model AQ 
Size: l¥a" x 1%" x ,4" h. 
Weight: 1 oz. (30 gm) max. 
Supply: 5 VDC . 
Accuracy (-55 to +85°C): 

1-10 MHz: .005% 
.18-1 MHz: .01% 

Model FT 
Size: 1¥2" sq. x .4" h. Model AQ Model FT 

Weight: 1 oz. (30 gm) 
Supply: 5 VDC 
Accuracy: .1%, 0-65°C 
Frequency Range: 1-10 kHz 
Output: Square wave (Type B) only 

Fork Standards' AQ and FT oscillators provide the benefits of crystal 
or tuning fork performance at minimum cost. Neither contains fre­
quency division circuitry, and their low unit cost is based on the 
savings realized by quantity production. 

CQ 
PLUG-IN-CARD CRYSTAL OSCILLATOR 

The Model CQ is desi~ned for use as a plug-in-card unit, for 
applications where qUick oscillator change or field modifica­
tion is desired. Because of its multi-pin connector, the Model 
CQ can readily provide inultiple outputs. Field modification 
can be accomplished by means of easily accessible strapping 
points. 

Size: 3¥4" x 2¥2" card 
Weight: 1 oz. (30 gm) 
Supply: 5 VDC 
Accuracy: (See Table, Page 1390, for detailed information) 

To .001 % (Classes 6, 7) 
Frequency Range: 40 Hz-15 MHz 
Output: Type BL standard 
Connector: Type 143-015 

P,PQ 
STANDARD BOARD-MOUNT OSCILLATOR 

The Models P and PQ are general purpose flat package oscillators 

Size: 1.55/1 x 3.55" x 1~1' or lKl' h. 
Weight: 3¥2 oz. (100 gm) max. 
Supply: 5 or 12 VDC standard 
Accuracy: (See Table, Page 1390, for detailed information) 

Tuning Fork (Model PI: to .005% (Classes 2-5) 
Crystal (Model PQ): to .001 % (Classes 6,7) 

that can be printed circuit board or chassis mounted. Their nominal 
base area is economical of board space, which necessitates a rather 
high profile for lower frequency units. 

OUTPUT/FREQUENCY RANGE 
(Complete definitions on Page '13901 

~~ lr~~:;'~'ll~~J; .X·.i{~ •. ~i!.rn!!~~~ 
P 60·120 Hz, l~l' h. .125 Hz·60 Hz, 1~6/1 h. 

(Tuning Fork! 120·15000 Hz, 1~l' h. 60 Hz·15 kHz, %" h. 

PQ 800·64000 Hz, %/1 h. 
(Crystal) 64 kHz-40 MHz. 1!51' h. .006 Hz·20 MHz, 1~2/1 h. 

Fork Standards, Inc. • 213 Main Street, West Chicago, Illinois 60185' • (312) 231-3511 
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HIGH STABILITY 
CRYSTAL OSCILLATORS 

low Drift Models (Class 7R) 
Any Fork Standards crystal oscillator can be supplied with a 
premium cold-weld sealed, low-drift crystal. Minimum fre­
quencies available are higher than those shown in the speci­
fications for a standard unit; unit cost is higher. 

Standard accuracies are: 
.0005%,10 to +60°C; .002%, -25 to +85°C. 

To assure best long-term accuracy a Class 7R oscillator re­
ceives four weeks testing before shipment. 

Oven-Stabilized Oscillators (Model DQ) 
Oven stabilization is recommended for maximum stability 
over temperature extremes. Two types of oven are available 
from Fork Standards; snap action and mercury switch. Snap 
action ovens are less expensive and operate from either AC 
or DC; 12 to 115 V models are available. Mercury-switch 

DQ 

models are DC only, in 6, 12, 24, or 28 V inputs. However, a 
mercury switch thermostat has a temperature hysteresis only 
1/10 that of the snap action type, providing best short term 
stability. 

Both types consume 10VA (on); cases are 2" square and 4" 
high, with octal plug and hold-down studs. 

Oscillators with proportional-control ovens are also available. 
Consult factory for further information. 

SPECIFYING; ACCURACY VS TEMPERATURE 
Specifying a Fork Standards Oscillator: 
A Fork Standards specification number completely describes 
the oscillator to which it refers. Conversely, a specification 
number may be determined whEmever an oscillator require­
ment is completely defined. The parameters required are: 

1. Frequency 5. Supply Voltage 
2. Accuracy 6. Case Size 
3. Temperature Range 7. Mounting and Terminals 
4. Output Waveform 

The first step is to select a model that sa~isfies the output 
waveform requirement at the needed frequency. Then select 
the proper accuracy/temperature code from the table at the 
right. FOr example: 

G - 3C - 4K - Bl - 5 I I 1 ~ 5 = 5 VDC Power Supply 
." B~.~ .S'!.ua.re ~~ve Output for Micrologic Drive 

I , ... " - ... I\n" VULPUL rrequency 
t 3C = .05% Accuracy, 0 - 65°C 
G = Model G Case 

CLASS NUMBERS INDICATING 
OSCILLATOR ACCURACY VS. OPERATING TEMPERATURE 

.1 

.05 

.01 

.005 

.0025 

.001 

.0005 
.0001 

TEMPERATURE RANGE 

rl Tr.",j"," .,: ...... 1 ... f"'1".,..,.. ..... ,.. ") r:: 
L-I • _. '1' '0 • VI.'. _ ..... "' ........ .., .. ..., 

II Crystal without oven, Classes 6-7 
o Special crystal without oven. Accuracy .0005% 

from + 100 to +60oC. Specify Class 7R. . 
EJ Crystal with oven, Classes 8-9. Specify Model DQ. 

* Special oven unit. Consult factory. 

STANDARD OUTPUTS 
Most Fork Standards oscillators can be supplied with any of 
several standard outputs. Buffered outputs are available with 
most models. Transformer coupled sine wave, types AT or DT, 
can be provided with most tuning fork and Model GQ oscilla­
tors; minimum frequency is restricted. 

BN: Same as B except rise time under 1 iLS and equa; sym­
metry from binary divider. 

BB: Same as BN except has two outputs, 1800 out of phase. 
Bl: To drive micrologic. Specify manufacture and type. 

Sine Wave: 
AA: 3 V rms into 10 k ohm resistive load. Harmonic distor-

The most popular output types (referenced to 12V supply) are: tion 1 to 10%, depending on frequency. 
Square Wave: AT: Like AA except transformer isolated output. 

B: 8 V POp min. into ~O k ohm resistive load. DT: 1 mW into 600 ohms, transformer isolated. 

Consult FORK STANDARDS regarding many special outputs available 

Fork Standards, Inc. • 213 Main Street, West Chicago, Illinois 60185 • (312) 231-3511 
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~,,_f~W ~ '( , 
"'''~dtu~i0i':~ 

- < $l& ,~, 

, 

TV·245 
Temp,rature Compensated Voltage 
Contralled Crptal OsCillator -
High stability without the use 
of an oven. 

# 

PH·229 & PH·230 

L·C Voltage Can· 
trolled Oscillator­
Proportional oven 
unils offer slabi lilies 
of ±.001% and 
frequency devialions 
to ±10%. 

NH·203A 

Voltage Controlled 
Crptal Osclllator­
Proportional oven 
unit for FM and 
phase lacked loop 
applications. 

NH·314 

Voltage Controlled 
Crptal Oscillator­
High frequency 60 
MHz to 300 MHz. 

, NEW 
N·330, N·331 & 
N·332 

Voltage Controlled 
Crystel Oscillator­
Designed .' to direct· 
drive all popular types 
of micrologic. 25 na· 
nosecond maximLim 
rise and fall time. 

Typical control voltage input: 2V RMS up to 15 kHz rate or ± 3V D.C. for full modulation at 1000 
ohm input impedance.-Standard modifications available. 

TV·246 
VHF Temporeture 
Compensated Volt· 
age Controlled 
Crptal Oscillator­

Ideal for use with mixers or reo 
ceivers high stabi lity, law power can· 
sumption 

SH·219 

Wide Band Voltege 
Controlled Crystal 
Oscillator - Uses 
special techniques 
for ± 1 % frequency 
d.viation. 

eem /1971 



61000 
L·C 

Y313A 
ClYstal 

Frequency Accuracy over 
(Fixed) Temp. Range 

100 Hz to ± .5% 
1 MHz 

400 Hz to ± .5% 
10 MHz ± 
10% Adj. 

1 MHz to ±.005% 
350 MHz 

Y -283-3 70 kHz to 
"ClYstal 150 MHz 

±.005% or 
±;Q25% 

~~l33'& 800 Hz to ± .012% or 
Y.657. 600 MHz± .005% 
CIYSIaI 
V·367 
Crystal 

3000 Hz ± .015% or 
to 150 MHz ± .005% 

T·224A 3 MHZ to Up to 
(TCXO) 20 MHz ± 5 x 10-7 

,78000 
Crystal 

)H·320:. 
Crys!8!" .. 

. ' '1'912' 

. Crystal' 

'~~stal . 12 MHi to 
. CXO) 600 MHz 

Y8l9' I' Hz to ± ;005% 
,Crystal 20 MHz 

';(H·522.1 IMHz to 
'Cry~~I 10MHz 

;.:; 

T·224A 

Temperatur. Compensated Crystal 
Oscillators-High stability over 
wido temperalure range. No Oven 
used. Features inslanl warm-up. 

Temperature 
Range 

Minimum 
Oulput , Input 

-40'C to +70'C Sine 2aVD.C. 
1.5V RMS 

-30'C to +60'C Sine 2aV D.C. 
2.5V RMS 

O'C to +50'C Sine. 1 watt +28V D.C. 
to 1 watt 

-55'C to +90'C Square +3V D,C, to 
o to 6V P +6V D.C. 

-40'C to +70'C 

to drive 
micrologic 

Sine 
IV RMS or 
Imilliwatl 

_40'C to +70'C Sine IV 
RMS or 1 
milliwatt 

28V D.C. 

28Y D.C. or 
+12V D.C. 

-40'C to +70'C 1 MW +28V D.C. 
O'C 10 +65'C 50 ohms 

356000C 

Frequency Standard­
Ultra stable. Uses 
proporlional Iype 
oven. 

± 1 part in 10' 

Price 
Size 1·3 (each) 

20/16" X 210/1." $89.50 
x %" (P-C Mount) 

lVz" D x 31~h" $114.50 
H 

2" X 2" it 4" $345.00 to 
$745.00 

1%" x21A" 
,"A"H 

$149.00 to 
$249.00 

2" X2" X.4I1H $95.00. to 
maxi mum $356.00 

2" x2" x *" H $111.00 to 
(P·C Mount) $156.00 

2M," x 2%" $219.00 to 
x %" height $485.00 

22B200C 

Multiple Channel 
Crystal Oscillator 
-Up to 20 output 
frequencies in the 5 
MHz - 50 MHz Range 
(RotalY Switch Se· 
leclion). 

840 West Church Road, Mechanicsburg, Pa. Phone - (Area Code 717) 766·0223 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

L·C Oscillators for 
prinled circuil board 
mounling. Ideal 
where an AUDIO 
TONE or an RF sig· 
nal is required. Used 
widely in tosl equip· 
ment. 

313100A 

General Purpose Os· 
clllator-C1YSIa1 can· 
trolled. For velY low 
frequency, high sta· 
bility requiremenls. 

V·367 

CIYSIaI Oscillators for 
printed circuit mount­
Ing-3 kHz to 150 
MHz. 

28100, V·656 
& Y·657 

Crystal Oscillators 
for general applica· 
tlon with excellanl 
stability. 800 Hz 10 
600 MHz • 

Y283-3 

Crystal Oscillators­
designed to direcl· 
drive aU popular types 
of micrologic. 

YH·320 

Frequency Standard­
Low noise, for printed 
circuit board moun!· 
ing. 

1393 
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III iiiBBS 
mAnUFAETURlnli 
& RESEAREH 
EORPORATIOn 

CALL (608) 756·1261 FOR DETAILED SPECIFICATIONS 
'or Write GIBBS at 450 North Main Street, Janesville, Wis. 53545 

ANOTHER HAMMOND CO. 

• LABORATORY • INDUSTRIAL • MILITARY 

• COMMERCIAL • AEROSPACE • OEM 

CUSTOM MOLDED IN FORM 

ELAPSED TIME INDICATOR 
30 DAY-l YEAR 

Instruments, Computer Modules, Industrial Equip· 
ment, Storage and Shipment of Perishables - Food, 
Chemicals, Pharmaceutical. 

1012 

LOW COST • SMALL SIZE • LOW POWER 

Electro Chemical Elapsed time indicator. 1 to 12 month 
elapsed time period with visual indicator at end of time. 

Model 1012: 12 VDC to 500 VDC - 30 
days to 1 year 

Model 1013: 12 to 220 VAC - 30 days to 1 year 
Model 1014: Self Powered - 30 days to 1 year 

Suitable for warranty ·or maintenance interval monitor­
ing. Available in axial lead or ferrule type mounting. DC 
size approximately .5" diameter x .75" long. AC size ap­
proximately .5" diameter x 1.5" long. Self powered type 
B mounted with magnetic, screw, or adhesive backing 
can be used to monitor storage time or shelf life of per­
ishable products. Temperature range from O°C to 75°C. 

OEM MAINTENANCE AND WARRANTY MONITORS 
The elapsed time indicators, ETI, is a self-contained 
electro-chemical module that can be operated directly 
from AC or DC voltages. It can be supplied as a self-con­
tained unit with its own battery power supply. Various 
form factors can be supplied to customer specifications 
for special applications to provide front panel mounting, 
clip-in, pigtail wiring or others. The device provides a 
visual indication of the time period end by changing from 
a dp.::Ir to ::I ollrol .. "nlnr A,.,."r .. ,.i.", lin tn 1 0/.. ""'1\1 he obtained. . ." ........ --~ .- - .• "'-J -. 

FACTOR TO YOUR END USE 

SOLID STATE TIME DELAY 
1 SECOND - 2,000 HOURS 

Modular approach to long interval Timer Application 
- Office Machines, Controls, Instruments. 

1054 

1053 
1052 

... " 
Available in ranges from 1 second to 2,000 hours. 10:1 
time range adjustment. Available in various mounting 
configurations including printed circuit board or sup­
plied with line cord as shown. Can be supplied in lower 
voltages with logic output. 

Model 1054: 120 VAC - 100 Watts output 
on during time delay 

Model 1053: 120 VAC - 100 Watts output 
off during time delay 

Model 1052: 6-12 VDC with Lamp Indicators 
New developments in electro-chemical timing based 
upon coulometric technology makes possible time delay 
period5 ranging from 1 second to 2,000 hours or more 
in small low cost modules. Typical applications are office 
machines, burglar alarms, and process controls. 

SOLID STATE TIME DELAYS 
The solid state time delay module can also be provided 
in special packages and mountings to specific customer 
applications. The three models above are standard con­
figurations that can be readily modifed for vqlume usage. 
Printed circuit board mountings or plug-in configurations 
as well as various voltages can be provided. Accuracies 

eem /1971 , See YELLOW SECTION for Local Offices, Phones 1395 
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Ie GIBBS I ~H~~BO~!~O~Y SS~~N~~~~!.Y N~V~!A~~~Ns~~E~!~~~AB~~E~ 
STABILITY 1 x 10-6 to 1 X 10-11 

100KHz to 5MHz 

GIBBS Model 570 

The ultimate in high stability Fre­
quency Standards. LONG TERM 
STABILITY: 1 x 10- 11 per day. 
OUTPUT FREQ.: S MHz, 1 MHz and 
100 KHz. POWER REQUIREMENTS: 
oilS V ±10%, 60 Hz, 18 watts 
nominal. Automatically recharged 
internal battery maintains output 
frequency without interrup.tion 
during transport or power failure. 
DIMENSIONS: 8'14" high; 8" wide; 
16" deep. 

ULTRA-STABLE 

GIBBS 
MODEL 

568 

100KHz to 5MHz 

A portable Frequency Standard 
of high stabi lity manufactured 
to Mil·F-21S84C (Ships) specs. 
Military designation ANI URQ-
10. FREQ. STABILITY: 5 x 10-10 

per day (long term); S x 10-12 

rms average of 100 consecu­
tive 1 second periods (short 
term). OUTPUTFREQ.: 5 MHz, 
1 MHz and 100 KHz. POWER 
REQUIREMENTS: 115 V 
±10%, 50 to 400 Hz; 12 

watts, nominal. Automatically recharged battery maintains out­
put frequency without interruption during transport or power 
failure. DIMENSIONS: 7Wt high, 5W' wide; 121f2" deep. 

MILITARY 
HIGH STABILITY AN/URQ-l0 

Rack mounted 5 MHz fre­
quency standard utilizing 
a crystal manufactured to 
the latest techniques to 
obtain the ultimate in sta-
bility. Long term stability 
is 1 x 10- 10 per day. The 
absolute frequency stabil­
ity is 5 x 10-12 RMS aver­
age of 100 consecutive 1 
second measurements. 

5MHz 

GIBBS Model 1047 

Power requirements 11S V ± 10% 60 Hz 20 watts nominal. An 
automatically recharged internal battery is ~uilt into the unit to 
maintain operation and crystal stability during transport or power 
failure for periods up to 8 hours. Standard 19" rack mounting 
SW' height, 12" depth. 

GIBBS 
MODEL 

572 

ULTRA-STABLE 
1Hz to 5MHz 

A rack mounted 5 MHz Frequency Standard combined with 
analog-type 24 hour clock with sweep second hand. FREQ. 
STABILITY: 5 x 10-10 per day. OUTPUT FREQ.: 5 MHz, 1 MHz, 
100 KHz, 10 KHz, 1 KlIz, 100 PPS and 1 PPS. POWER REQUIRE­
MENTS: 115 V ±10%, 50 to 400 Hz; 28 watts, nominal. Auto­
matically recharged battery maintains clock operation without 
interruption during power failures. DIMENSIONS: 5'14" panel, 
19" rack; 15'14" deep behind panel; 16W' overall depth. 
MODEL 571 
Same as MODEL 572 above except without clock but with re­
dundant circuitry and outputs. 

PRECISION 
MASTER TIME SYSTEM 

1Hz to 400Hz 

G I B B S 
MODEL 

438 

The Gibbs Model 438 Frequency Standard 
Clock is a completely transistorized 
quartz crystal-controlled clock, timer, and 
frequency standard. 

FEATURES: 
Time Indication: Front panel 24 hour 
clock with sweep second hand. All hands 
can be instantaneClusly reset to zero 
using a simple '14 turn reset knob. 
Mechanical Programmer: Cam operated 
contacts that close at 12 hours, 1 hour, 
and 1 minute intervals. 

III 
1396 

Some applications are: aircraft terminals 
and bases, air traffic control timing sys­
tems, time clock checks and updating, 
recorders laboratory standards, slave 
clocks, and seismographic use. 

SUPPLY VOLTAGE: 
110 VAC 60 Hz or 12 VDC battery @ 20 
watts max. 

Accuracy: Better than 0.0001 % with a 
drift rate of less than .0004% per year. 
Auxiliary Power Output: 60 Hz square 
@ approx. 150 V PP mto a 2K load. 

LOW COST PORTABLE MASTER TIME SYSTEM 

fREQUENCY STANDARDS, OSCILLATORS AND TIMER MODULES: 

Models illustrated are available as catalog items built to 
required frequencies from 1 Hz through 30 MHz. Designs 
to specific specifications can be created using stock de­
sign module concept. GMRC maintains capability to pro­
vide complete government documentation consistent with 
aerospace and military requirements. Full white room 

facilities controlled to NASA specifications; environmental 
test chambers with full temperature humidity and vibra­
tion test facilities; frequency standards laboratory moni­
tored with WWVB, keeping rigid schedules of calibration 
as well as high volume commercial product capability is 
maintained to serve our customers. 

1illlS DIInUFI[IURllli & RESEIR[H [ORPORIIIOn 
SUBSIDIARY OF HAMMOND CORPORATION I JANESVillE. WISCONSIN 63545 I (608) 756-1261 , 

PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) eemj 1971 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

CRYSTAL OSCILLATORS 
SYSTEM CLOCK 

FEATURES 
• . Mil Approved 
• Logic Compatibility 
• Excellent Stability 
• Digital Dividers 

APPLICATIONS 
• Computer Clock MODEL 599 

• Reference Oscillator 
• Facsimile 

• Hi-Rei Applications 

SPECIFICATIONS 

MODEL 606 

~'37 
.032 DIA. ~. L LEADS .44 

.18 

.35 

.60 .,. :;;=r-g~~E 
1.20 + 1.59 

~j'~ 
j .;3 L Pin Functions 

FIGURE 2 

Pin + - +5VDC 
C-Common 
O-Output 

STABILITY .01'10 to .002'10 

-.12 

.032 DIA.TI/::;===;~'_~ 
LEADS L.5o 

f
-L,. 1.50,::1 __ _ 

1.00. l' .80 ,:50 

1 kHz to 30MHz 

:[~314sr t 2 . 

r . ~ Pin Functions . 
.25 1.00 • Pin #1- Common 

. FIGURE 1 

MODEL 439 
OPTIONAL 

Horiz. or Vert. Mounting 

STUDS r! --+ 

#2- +5VDC 
#3-0utput 
#4-Case 

4-40 NC'2AfQl 
2.00 I __ ]0 

25r .38 440 NC·2A 
.. .---, STUDS 

1.31 . 

FIGURE 3 

• Mallei 598 .. ' . ·· ... 80'''- : '·\V;·'( ',':, 439 . 

,1'lI~Number :. ·AIIU·29P IK11.28' AGIi1·n, ····.lUt," .. "::! " .', LaoS-21U .. LG09·12U .' '. 
Frequency Range 2.5MHz to 20M Hz 2.5MHz to 20MHz 2.5MHz to 30 MHz 2.5MHz to 30 MHz 1kHz to 100kHz 1kHz to 100kHz 

Frequency Tolerance ±.02% 0.002% ±.02% 0;002% ±0.01% ±O.Ol% 

Temperature Range - 55°C to + 125"C OOC to +500C - 55°C to + 125°C OOC to +500C .-400C to +600C - 400C to + 60°C 

Supply Voltage +5VDC ±5% +5VDC ±5% +5VDC ±5% +5VDC ±5% +24VDC ±5% +24VDC ±5% 

Current Drain <30MA <20MA <20MA <20MA <40MA <40MA 

Waveform Square Square Square Square Square Sine 

Source Voltage >2.5V peak >2.5V peak >2.5V peak >2.5V peak - -
Sink Voltage O.OV ±0.4 @ 20MA O.OV ±0.4 @ 4MA O.OY ±D.4 @ 4MA O.OV ±0.4 @ 4MA - -
Output Voltage - - - - >8V PIP >lVRMS 

Rise & Fall Time <20 N5 <20N5 <20 Hs <2ON5 <10 p.sec -
Distortion - - - - - <5% 

Load Resistance IC logic IC logic IC logic IC logic 10 KIl 10 KU 

Size Figure 1 Figure 1 Figure 2 Figure 2 Figure 3 Figure 3 

ORDERING INFORMATION 
To order, specify Model/Part No. plus frequency. (Example 606-AG01-29P-13MHz) 

liiiiS iiiiiiiur.L.iiiiiiii it iiiiii::;::: iii:~;:Z;T!=:! 
SUBSIDIARY OF HAMMOND CORPORATION I JANESVILLE. WISCONSIN 63545 I (608) 756-1261 
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COMPUTER CLOCK 
Model CX 

FEATURES 
• Low Cost 

Style A 

• Plastic Case 
• Logic Compatibility 
• P.C. Mounting 
• Crystal Controlled 
• Custom Designed Packages 

APPLICATIONS 
• Time Reference 
• Data Transmission 

• Facsimile 
• Marker Generators 
• Stable Frequency Source 

Style 0 

@ ' .48 

.030 PINS -.-15 
PiNS, • U -. ----, 

Pin Functions 
Pin + - +5VDC 

C-Common (-J 
O-Output 

SPECIFICATIONS 

Pin Functions 
Pin #1- Output 

#2 - No Connection 
#3- +5VDC 
#4-Common 

Style E 

R --.-
.50 
-l 

.030 PINS----.", 50 
4 PINS ".'., 

.18- -.90 .~ . ..1 

r .20 
"C--_· .!ll' 

1.00 4~ 1..60 
I ... .-~ --.l. 
-'-- 2 3 

I 
io- 1.25-

Pin Functions 
Pin #1 - Common 

#2- +5VDC 
#3-0utput 
#4-Spare N/C 

ORDERING INFORMATION 

STABILITY to .0020/0 

Style B 

Pin Functions 
Pin #1 - Output 

#2-N/C 
#3 - +5VDC Input 
#4-Common 

Style F 

Pin Functions 
Pins #1 & #2 - Common 

#2 & #4- +5VDC 
#5-0utput 

1 MHz to 30MHz 
Style C 

r=rl' .50 

.030 PINS . -t 
4 PINS -. .50 

--.i 

Pin Functions 
Pin #1 - Output 

#2-Common 
#3 - Spare N/C 
#4- +5VDC 

Style G 

,--_----,-.l 

~ '.sn 
.G30 PINS II ---a- 50 
8 PINS 11-1' 

r-:-2•00---::-1. 20 
1,1.60-, r' 
.---. =i1 
·1- I i2•OO 

1.25 +2- ~60 95 +-- . 
rj~66::St. 1. .. 1_ . 
~'--~ 

.20 
4 MOUNTING 
PINS 
(NO CONNECTION) 

Pin Functions 
Pin #1- +5VDC 

#2-0utput 
#3-0utput 
#4-Common 

II) To order, specify Model/Part No. plus frequency. (Example CX-PK02-28D-1 MHz) 

IiIBBS mADUFAITURlnli & RESEARIHIORPORATlon 
SUBSIDIARY. OF HAMMOND CORPORATION I JANESVILLE, WISCONSIN 53545 I (60B) 756·1261 
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CRYSTAL OSCILLATORS 
PROPORTIONAL OVEN 
CONTROLLED 

STABILITY .001 to' .0001Ofo 

. FEATURES 
• Ultra High Stability 

• Proportional Control 

• White Room Assembled 

• Logic Compatibility 

APPLICATIONS 
• Mobile Seismograph Equipment 

• Synchronus Motor Drive 

• 60Hz for. Inverter/Converter 

• Audio Frequency Generators 

MODEL 427 

. -i .75 ,.-
1.-1.50-

FIGURE 3 

1Hz to lOMHz 

Pin Functions 
Pin #1- + Oscillator Supply 

#2 - Com. Osc. Return 
#3-N/C 
#4-0utput 
#5-Case 
#6-N/C 
#7 - + Oven Supply 
#8 - Comm. Oven Return 

MODEL 593 MODEL 518 
.125 

.993 '" , ~ 

INPUT. CONNECTOR' ~..; 
I . 

Pin Function 0- - t 
Coax. Con. Output 1.250 .312 Pin Functions 

Pin #1- Output 
#2-0utput 
#3 -1l5VAC Input· 
#4 -1l5VAC Input ::, i~~~~;~"u:~,,'~"~~~i\J :(.' 

Monitor (DC Vl 
#14 & 7-0uter Oven Heater 2.251.: ..I. ad'-FINE FREQUENCY 

Monitor (DC V) 1.-:--4.5 -I ADJUST 

#5-Common 
#6-Case 

SPECIFICATIONS 

#7 - + Oven Input* 
#8-N/C 

FREQUENCY fi DJUST . 

• , -I L1 No. 8-32 NC-2A '\ 
,1~-4m~ \ 

:.:: I 1 ~ ... '! 

-+-+ 

L-M2.0 .65 
.62 n STD. OCTAL 

2.52 :"Gi, PLUG 
I 

~3.30.J 

~~th M04,1 '>' 
;1 :,. < / :·'5~:!.,~ 593:' :-: .. :. Ai .. ' <427. i:, 

~:"::. part:Nii\!tller:': ~; j' PNC!9-2t:tJ Nvoe-1 1/ ... :FM20;n.<;,. ::.', . 'tI!2o-12Q::.'i' -'. 
Frequency Range 30Hz to 100kHz 30Hz to 100kHz 4.5 to 6MHz 1Hz to 100kHz 1Hz to 100kHz 
Frequency Tolerance ±1 x 10-6 ±1 x 10-6 ±1 x 10-10 ±5 X 10-6 ±5 X 10-6 
Temperature Range . OOC to + 50°C DoC to +500C -20°C to +55°C -200C to +75OC -200C to +75°C 
Supply Voltage 115VAC ±10% 115VAC ±10% 12 or 24VDC ±IVDC + 28VDC ±2VDC + 28VDC ±2VDC 
Current Drain 15 Watts Peak 15 Watts Peak 15 Walts Peak 15 Watts Peal! 15 Watts Peak 

4 Watts @ 25°C 4 Watts @ 25°C 4 Walts @ 25°C 4 Watts @ 25°C 4 Watts @ 25°C 
Waveform Square Sine Sine Square Sine 
Output Voltage >8V pip >2VRMS >IVRMS >5V pip >IVRMS 
Rise & Fail Time <10 ILsec - - <5 ILsec -
Distortion - <5% <1% - <5% 
Load Resistance - 5K!l 5K!l 500 10K!l 10K!l 
Size Figure 1 Figure 1 Figure 2 Figure 3 figure 3 

ORDERING INFORMATION 
To order, specify Model No. plus frequency. (Example 518-PN09-21Y-30Hz) III 
1illlS mADUFA[TURIDIi & RESEARIH [IRPIRAlIID 
SUBSIDIARY OF HAMMOND CORPORATION I JANESVILLt:. WISCONSIN 53545 I (608) 756-1261 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

CRYSTAL OSCILLATORS 
SYSTEM CLOCK 

STABILITY .010/0 to .0020/0 
FEATURES .. 

MODEL 1002 

• Mil Approved 
.030 ±.ot211~ .. 4 PINS 

• Logic Compatibility 

• Excellent Stability 

• Digital Dividers 

APPLICATIONS 

• Computer Clock 

• Reference Dscillator 

~~~IL--LL 
.500 I 
.ks-rr-.--
.109~ll~0 

.100 MIN.~ .750~ 

'-U .500 

Pin Functions ~ ~ 
Pin #1 - Output .969 

#2 - Common (-) Square 
#3 - Case Ground 

• Facsimile #4 - +SVDC Input 

• Hi-Rei Applications 
FIGURE 1 

MODEL 1003 
11•0151 
~. 

•• _ •• 515 
,-- '--i 

#24 GOLD PLATE:'~l ~.300 
KOVAR 11 1 . - .030 

.. I . r 1~ 
. I' III 

Pin Functions . .~ ill 
Pin #1 - Common ~. 

#2-0utput g 
#3 - + VDC NO. 4-40 NC 

Supply THREADED INSERT 

FIGURE 2 

1 KHz to 30MHz 
MODEL 1051 

.023 x .018 TVP. 
14 PINS]. 

i[f .785 

L • k550~ L.u5 

Pin Functions 

1:1 
'" uc> 

'30t]~!!!:;~ I ... 11 
7 --; aT .. .. 1- "'c> , ""-o .... 

1 :=: 14l -

(~4a~l.092 
DOT FAR SlOE 

DENOTES PIN #1 

Pin #1 & 7 - Common 
IS-Output 

#14 - + 5 VDC Supply 
Remainder NIC FIGURE 3 

CRYSTAL OSCILLATORS STABILITY .002Ofo to .00050/0 ~T':\"""""'...-;r\""'" .. T"W""\ ... T ....... ~ """'''''''''''''1l ,.....-,..T""'\,..T ......... ,........,T""'\ ......... 
.L nlV.Lrnn..1-\.l u.n.n \..4VIVlrnl''1~1-\.l nu 

FEATURES 
/' 

• .w .. 'MClrmup 

.. i Small Size 

• PC Mounting 

• Excellent Stability 

• Low Power 

APPLICATIONS 

• Computer Time Base 

• Space borne Use 

• Navigation Systems 

i! C!I~mllnications System 

SPECIFICATIONS 

MODEL 520 

FREQUENCY ~ 1 ' ADJUST .75 
----I. 

6·32 NC·~A "'- 'o'lor-.... J......,...L---,[;-" .44 
STUDS - --- - -----. 

ctt~:~ J, 
.2.00 I: .: 1.00 

[
1 •. 31 13'f:;\-.~ 
~-.. -~. 

~I Pin Functions 
.72 1.00~ Pin #1 - Case 

#2-Common 
#3-0utput 

FIGURE 4 #4 - + Osc. Supply L-______________________________ ,_ 

ORDERING INFORMATION 

60Hz to 16MHz 
MODEL 494 

FIGURE 5 

Pi n Functions 
Pin #1 - + Supply 

#2-Common 
#3 -Output 

III To order, specify Model/Part No. plus frequency. (Example 520-S124-29U-4MHz) 

1illiS mllDUFIIElURIDIi & RESEIIR[H laRPaRIITIDD 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

ANTI DISTURBANCE SWITCHES . Model 604 
SPECIFICATIONS 
PHYSICAL 
• Housed in standard TO-18 transistor package measuring 

only .213" in diameter by .190" length, nominal 

• 3 "G" nominal sensitivity 
• Other sensitivities special 

ELECTRICAL 
• Normally open contact configuration closes upon being 

subjected to accelerative disturbances beyond its rated 
sensitivity level in all planes 

• Contacts rated up to 10 MaDC at 5 VDC 

• RepeatabilitY better than 20% 
• Temperature effect on sensitivity is better than 1 % 

APPLICATIONS 
• Seismic intrusion detection systems 

• Burglar Alarms 
• Wherever a building or device must be safe guarded 

against intruders 
o Out of balance detector 

Shown 
Actual 

Size 

• Micro-miniature • Ultra-Sensitive • Low cost 

The Model 604 represents a significant step forward 
in acceleration sensitive switches for those involved 
in anti-intrusion devices and the burglary protection 
business. Operating over a wide temperature range, 

the Model 604 series can be easily concealed in 
doors, floors, window frames, ceilings, filing cabi­
nets, safes, etc. Its sensitivity to acceleration can 
even be used to detect footsteps from an intruder. 

Motion and Disturbance Detection Transducer 
for Anti-Theft System 

~~~~~~~~ ~ 
Out·of·Balance Vibration Detector 

INERTIA SWITCH· Model 625 
SPECIFICATIONS 
• Sealed plastic housing 
• Yz" dia. x 1%" long 
• Single pole normally open contacts 
• Available from 5 lOG" to 50 lOG" 
• Operating threshold ±5% or l"G" whichever 

is greater 
• Contacts - Gold plated Type 2, Class I 

• Rated 12 volts @ 100 mao 
• Storage temperature -45°C to + 1 OODC 

• Humidity - 95%, 48 Hours 

APPLICATIONS 
• Centrifugal force detection 

• Acceleration detector 

• Shock detector 
• Out of balance detector 

Automatic Impact Actuator 
fOr Downed Aircraft Beacon 

DIRECTION OF 
"G" FORCE 

The Gibbs Model 625 Inertia Switch utilizing a magnetic 
principal can be furnished to operate at any discrete 
threshold between 5 "G"s and 50 "G"s. The switch will re­
spond to forces acting only along its axis in the direction 
indicated and is insensitive to radial forces. Response 
time of the Gibbs Model 625 inertia switch is nominally 
10 milliseconds. 

IiIBBS DlADUFAETURIDIi & RESEAR[H EDRPDRATIDD 
SUBSIDIARY OF HAMMOND CORPORATION I JANESVILLI:. WISCONSIN 53646 I (608) 756-1261 
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COUL-CELLSTM 
ELECTROLYTIC TIMERS & INTEGRATORS 

/ 
/ 

[
m ••• I 
~

. --. 
r" _. .::: 

L.,~ .-.' ',::" 
MOOEL 589 MODEL 590 MODEL 597 MODEL. 601 MODEL 603 

SPECIFICATIONS -. GIBBS ELECTROLYTIC CELLS 

589-100 100 ±5% 0.310" dia. x 0.550" -55°C to +76°C 
589-500 500 4-50 ±5% 0.310" dia. x 0.550" -55°C to +76°C Cell voltage triggers semiconduc-

589-1000 1000 8-100 ±5% 0.310" dia. x 0.550" -55°C to +76°C 
tor circuit at end of timing 
period. Impedance-change type. 

589-1500 1500 12-150 ±5% 0.310" dia. x 0.550" -55°C to +76°C Characteristic Z = 100 ohms be-
589-2500 2500 20-250 ±5% 0.310" dia. x 0.55()1; -55°C to +76°C fore time-out, 50K after. 
589-2650 2650 100-720 ±5% 0.310" dia. x O.55()11 -23°C to +76°C 
589-3200 3200 100-800 ±5% 0.310" dia. x 0.55()11 -23°C to +76°C 

590-75- 75-Anode #1 1.5-15.0 ±5% 0:310" dia. x 0.55()11 -23°C to +76°C Dual anode cell-combines long, 
2650 2650-Anode #2 100-720 ±5% short times same unit. 

597 5350 30 sec.- ±15% .625" dia. x 1.50" -20°C to +38°C 0rcerates mechanical switch-
10 days C ose circuit at end of time period. 

601 5350 1-240 ±10% .812" dia. x 1.125" -4QoC to +76°C 0rcerates mechanical switch-
C ose circuit at end of time period. 

603 5350 1-240 ±10% .812" dia. x .812" -4QoC to +76°C Operates stab detonator. 

A MAJOR BREAKTHROUGH IN TIMING 
Now available from GIBBS - two unique types of Timing Devices 
called Electrolytic CELLS or COULOMETERS. The timing capability of 
these units range from thirty seconds to many months. For the first 
time, the Design Engineer can specify just one type of timing device 
that is infinitely variable to accommodate a truly wide range of timing 
intervals, and meets all military environmental requirements. 

GIBBS Electrolytic CElLS are available in two classifications; mechani­
cal switching and impedance-change switching. Both classi.fications 
are dependent on a simple current/time relations~ip for their opera­
tion, and are specified in terms of "ampere-hour" capacity. The me­
chanical switching devices mechanically close (or open) switch con­
tacts at the end of the' timing period. The impedance change' cells 
exhibit approximately a 10 to 1 change in impedance at the end of 

III 

the timing period, sufficient .to trigger an SCR or Transistor; Input 
currents range from 5 pA to 2.7 Ma. 

GIBBS Electrolytic Cells are ideal for use where a predetermined time 
action is required. Applications include: Signal when maintenance is 
due; Indicate conclusion of warranty; End-of-life Indicator; Sonobuoy 
scuttling; Airframe Inspections, Ordnance Safety ·and . Arming; or any 
timing function ranging from 30 seconds to many months where. small 
size, low cost, ruggedness, accuracy and low current consumption are 
desirable. 

GIBBS Electrolytic CELLS are almost perfect current/time integrators 
and respond accurately to any input - steady state, pulse, square 
wave, triangular, etc. Because of this unique integration capability, 
the designer can successfully work with almost any number of inputs 
to accurately monitor system operating conditions. SEND FOR FREE 
DATA AND ENGINEERING APPLICATION NOTES. 

GillS mAnUFAllURlnG It RESEAR[H laRPaRAllan 
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SEC. 2300 • CRYSTALSfTUNING FORKS/ RESONANT REED DEVICES 

FREQUENCY CONTROL DEVICES 

CRYSTAL FILTERS 
As the nation's leading supplier of precision 
crystal filters, Hughes offers years of technical 
experience backed by the industry's most 
advanced production and test facilities. Thou­
sands of Hughes crystal filters are currently in 
use in missiles, space vehicles, radar systems and 
communications equipment. Available in various 
frequencies, sizes and environmental standards, 
Hughes filter types include bandpass, single side· 
band, band rejection, contiguous comb doppler 
and thin-film monolithic. 

Bandpass & Single Side!Jand Filters. Narrow pass· 
bands, steep shape factors and low insertion 
losses are characteristic of all Hughes bandpass 
and single sideband filters. General specifications 
include: 

Center Frequency Range 
Fractional Bandwidth Range 
Shape Factor (60 db/3 db ratio) 
Insertion Loss 
Passband Ripple 

250kHz lo 100MHz 
0.002% to 6% 
As low as 1.15 to 1 
Down to 0.1 db 
Down to ±0.1 db 

Note: Refer to the General Operating Regions Chart 
(right) to determine producible design combinations of 
bandwidth and center frequency. 

QUARTZ CRYSTALS 

Hughes supplies a full range of low and high fre· 
quency quartz crystals from 250kHz up to 
150M Hz. Both standard and custom units in pro­
totype or production quantities can be supplied 
for a variety of precision, frequency control 
applications. 

Military Standard Crystals. Manufactured to MIL­
C-a098E, Hughes military standard quartz crystal 
units are offered in a full range of low and high 
frequencies. . 

Coldweld Sealed Crystals. For applications requir­
ing exceptionally high reliability and long term fre­
quency stability, Hughes employs the Cold weld 
process for hermetically sealing the crystal enclo­
sure. Only pressure is used in welding the cover 
to the base, thereby eliminating all possibility of 
contamination from fluxes, sparking or heating_ 
Hughes Coldweld quartz crystals are .available in 
250kHz to 150MHz frequencies and in TO-5, HC·6 
or HC-18 Coldweld holders. 

Hughes is the country's leading supplier of pre­
cision crystal filters and related frequency control 
devices. A partial list of major programs using 
these products includes BMEWS, Apollo, Pioneer, 
Syncom, Surveyor, Mauler, Hawk, Minuteman, 
Talos, Phoenix and Standard Missile. A staff of 
competent engineers backed by the industry's 
1)10st advanced quality control and test facilities, 
stands ready to handle your toughest assignment. 
Call collect or contact your nearest Hughes rep­
resentative for assistance. 

lOOMHz r---+--t----t---t-----ir---t----t-; 

10MHz r---+--t----t---t----: 

I 
il: lMHz r---+--t---

~ 

100kHz 1----

1000Hz 1----+--+---+--;---1--+---+--+---+----;1----+----1 

CRYSTAL' CUTS & FREQUENCY RANGES 

I 1 I 1 I I 
800kHz 

'I 
, ~OOkHZ 200kHz 

1 
200kHz 800kHz 

1 

THZ 
I 500kHz 

50kHz 300T 

100kHz 1MHz 

Hughes Aircraft Company 
Microelectronic Products Division 
Frequency Control Devices Department 
500 Superior Av,enue, Department EI 
Newport Beach, California 92663 
Telephone (714) 548-0671 
TWX 910-596-1374 

150MHz 

1kHz to 30MHz-fundamenlal mode 
10MHz to 62MHz-third harmonic 
50MHz to 100MHz-fifth harmonic 
90MHz to 150MHL-seventh harmonic 

J 1 
lOMHz 100MHz 

r------------------, , , 
: HUGHES: 
I I L __________________ J 

HUGHES AIRCRAFT COMPANY 
FREQUENCY CONTROL DEVICES 
NEWPORT BEACH, CALIFORNIA 
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Crystals 
1---.721-------1 1--.721---1 

T .316 max 

F-605 

-.030 

T.316 max 

F-609 

.040 dia. 

T .149 max 

FM~2 

/----.721----'-1 

T .316 max 

F-612 

1--.526--1 

.040 dia.--ll­

T .200 max 

FI-4 

F-605SL 
T .316 max 

F-700 

T .149 max 

"FM-1 

Low frequency 70 KHz-999 KHz 

On this page we present our four* most popular crystal mountings and 
the data for the crystals available in these mountings according to the 
various frequency ranges. 

mode of oscillation 
70-11l4 KHz Length shear SoX 

185-599 KHz Edge shear CT & OT 
600-999 KHz Fa~e shear AT 

shunt capacitance 7 pf (Max.! 
70-200 KHz 10000- 7000 ohms 

200-500 KHz 6500-11000 ohms 
800-999 KHz 625 ohms 

drive (Max.! 
70-499 KHz 2 milliwatts 

500-999 KHz 10 milliwatts 

REMEMBER: Just any crystal and just any oscillator will not combine to 
produce designated spot frequencies! 

DESCRIPTION AND DATA: All of these crystals are of the plated, wire­
mounted type. Low drift AT-cut blanks are used in these units above 
600 KHz, and low drift CT cut blanks are used in units be low 600 KHz; 
any crystal can be supplied for operation with or without an oven. 

~ 
INTIIRNATIONAL 

~th;Y 
CRYSTAL MFG. CD .. INC. 
10 NO. LEE • OKLA. CITY. OKLA. 73102 

TYPE SPECIFICATIONS 
1. General Purpose (GP) crystals will be calibrated to within ±.02% of 

frequency when operated into the customer's specified fundamental 
load capacitance only (32 pf will be used when none is specified). 
GP crystals 500-000 KHz will hold temperature tolerance of ±.005% 
from -30° to 60°C and ±.02% for frequencies below 500 KHz. 

2. Commercial Standard (CS) crystals will be calibrated as noted below, 
as specified for operation in customer's load. CS crystals will hold 
temperature tolerance ±.003% -300 to 60°C above 500 KHz and 
±.02% below 500 KHz." " 
CIRCUIT: As specified by customer. Crystals are available for all major two­
way equipment and in most cases the necessary correlation data is on file. 
Where circuit Is not specified, the crystal will be calibrated for operation 
into a load capacitance of 32 mmf. Typcal circuits for the different frequency 
ranges are shown on the following page. 
The CS series of' crystal units Is available to commercial or military specifica­
tions demanding" tight frequency tolerance, long term stability and low 
frequency response. 

WHEN OROERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type GP or CS . 
C. Calibration temperature (Room Temperature or Over 60°C) 
D. Holder (see above) 
E. Circuit load and correlation data 

Note: For GP specify 10, 20 or 32 pf. Do not specify equipment types in the 
case of GP crystals. These are made only to 10, 20 or 32 pf load. When 
circuit load is not specified crystals will be correlated for a 32 pf load. 

F. Special holder markings (not available on GP type) 
Consult our crystal sales engineers for special applications. 

% 
.0025% 
.0025% 

.0025% 

.0025% 
$17.25 

17.25 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

Medium frequency crystals 1,000 KHz-22,000 KHz 

FUNDAMENTAL TYPE 
TYPE SPECIFICATIONS 
1. General Purpose (GP) crystals will be calibrated to within ±.01 % of 

frequency when operated into 10, 20 or 32 pf load capacitance only 
(32 pf Will be used when none is specified). 
GP crystals will hold temperature tolerance of ±.005% from -30° 
to 60°C. 

2. Commercial Standard (CS) crystals will be calibrated to either .0025% 
or .001 % as specified for operation in customer's load. CS crystals 
will hold temperature tolerance ±.003% -30° to 60°C. 

3. A calibration tolerance of ±.OOI % (or special) can only be obtained 
when a definite circuit load capacitance and drive level are specified. 
Where a definite load capacitance is not specified and correlation is 
required from a copy of the intended circuit a tolerance of ±.01 % 
should be expected. 

4. High Accuracy (HAl crystals are for use in circuits where tolerances 
better than ±.OO2% -30° to 60°C are required. Tolerances of 
.0005% over the range - 30° to 60°C will require circuit compensa· 
tion. Without compensation the range will be limited to -10° to 
60°C. Compensators are not included with the crystals and tolerance 
is for crystals only and does not allow for any change in circuit 
parameters over the temperature range. 

mode of oscillation 
1,000-22,000 KHz Face shear AT 

shunt capacitance 7 pf (Max.) 
. 7 pf (Max.) 

resistance 
1,000- 1,499 KHz 
1,500- 1,999 KHz 
2,000- 2,999 KHz 
3,000- 3,999 KHz 
4,000-22,000 KHz 

drive (Max,) 

490 ohms 
375 ohms 
270 ohms 
150 ohms 
75 to 25 ohms 

1,000- 9,999 KHz 10 milliwatts 
10,000-22,000 KHz 4 mi lliwatts 

WHEN ORDERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type - GP, CS, or. HA 
C. Calibration tolerance - .0025% or .001 % / Special (not required for 

GP as this type is supplied only in .01%). 
D. Calibration temperature (room temperature or over 60°C, 75°C, 85°C) 
E. Holder (see above) 
F. Circuit load and correlation data 

Note: For GP specify 10, 20 or 32 pf. Do not specify equipment types In the 
case of GP crystals. These are made only to 10, 20 or 32 pf load. When 
circuit load is not specified crystals will ,be correlated for a 32 pf load. 

,G. Special holder markings (not available on GP type) 

$ 9.50" 
9.50 

High frequency crystals 10 MHz~ 160 MHz 

Crystals for use in military equipment can be supplied to conform to 
specifications of MIL-C-3098E 

mode of osci lIation 
10- 60 MHz Face shear third mechanical overtone AT 
61-110 MHz Face shear fifth mechanical overtone AT 

111-140 MHz Face shear seventh mechanical overtone AT 
141-160 MHz Face shear ninth mechanical overtone AT 

shunt capacitance 
7 pf (Max.) 

resistance (Max,) 
10- 14.9 MHz 60 ohms 
15- 60 MHz 40 ohms 
60-110 MHz 60 ohms 

110-140 MHz 80 ohms 
140-160 MHz 100 ohms 

drive (max,) 
2 milliwatts 

TYPE SPECIFICATIONS 
1. Genera,1 Purpose (GP) crystals will be calibrated to within ±.01 % of 

frequency when operated into the customer's specified circuit load 
only. When none is specified resonance will be used. 
GP overtone crystals will hold temperature tolerance of ±.005% 
from -30° to 60°C. ' 

2. Commercial Standard (CS) crystals will be cal ibrated to either .0025% 
or .001 % as specified for operation in customer's load. CS crystal 
will hold temperature ±.003% -30° to 60°C. 

3. A calibration tolerance of ±.001 % (or special) can only be obtained 
when a definite circuit load and drive level are specified. Where a 
definite load is not specified and correlation is required from a copy 
of the intended circuit a tolerance of .01 % should be expected. 

4. High Accuracy (HA) crystals are for use in circuits where tolerances 
better than ± .002% - 30° to 60°C are required. Tolerances of 
.0005% over the range -30° to 60°C will require circuit compensa­
tion. With compensation the range will be limited to -10° to 60°C. 
Compensators are not included with the crystals and tolerance is, for 
crystals only and does not allow for any change in circuit parameters 
over the temperature range. ' 

WHEN ORDERING - SPECIFY THE FOLLOWING FOR EACH CRYSTAL 
A. Crystal frequency 
B. Type - GP, CS, or HA 
C. Calibration tolerance - .0025% or .0001 % / Special (not required 

for GP as this type is supplied only in .01 %) , 
D. Calibration temperature - Room temperature or oven 85°C 
E. Holder (see above) 
F. Circuit load and correlation data - normal series resonate or 

anti-resonate 
Note: Do not specify equipment types In te case of GP crystals. 

G. Special holder markings (not available on GP type) 

'. Other dimensions same as F-605 •• Not supplied below 15 MHz t Available in FM-l and FM-2 holder only above 20 MHz 

how to order 
Mail: International Crystal Mfg., Inc;, 10 North Lee, Oklahoma City, Oklahoma 73102 
Phone: Area Code 405 236-3741 Cable: INCRYSTAL 
Western Union TELEX: 071-347 Bell System TWX: 910-831-3177 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

CRVSTAL MFG. co., INC. 
10 NO. LEE • OKLA. CITY. OKLA. 73102 

1405 



Vol. 2 ACTIVE COMPONENTS 1 CIRCUIT ASSEMBLIES 1 CONTROLS & DRIVES 

BRAMCO TONE OSCILLATORS ... TONE DETECTORS ... RESONANT REED COMPONENTS AND 
MODULES . .. TONE TELEPHONE DECODERS ... TONE TELEMETRY SYSTEMS 

An audio tone can be generated by an electronic oscillator 
or resonant reed encoder circuit, then transmitted by wire 
or radio. The tone activates a resonant reed or LC tone 
detector to perform a control function. 

Bramco reeds permit over 60 selective control frequen~ 
cies within the 67 to 3000 Hz spectrum. This is assured by: 
(1) the narrow response bandwidth of about 10/0 for de­
coders and (2) the high accuracy of Bramco reed encoders 

A single pair of wires, or a leased 
telephone line, can carry the audio 
signals for a complete control system_ 

For inaccessible areas or mobile in­
stallations, a radio transmitter and 
receiver system can carry the signals_ 

(%0 of 10/0 of design frequency). Temperature stability is 
.0020/0 per ·C. 

Bramco also designs and produces LC and RC filters (see sec. 2700). When does 
an engineer consider Bramco resonant reeds over Bramco LC and RC filters? 
For applications in which he needs high temperature stability and high Q at 
relatively low cost. 

BRAMCO 40/20 AM TONE 
TELEMETRY SYSTEMS 
Just one of several readily available standard packages. 
Bramco solid state tone telemetry systems are 
completely· modular. Tone transmitters, receivers 
and power supplies conveniently plug into pre-wired 
card cages_ Add modules as your system expands_ 
Receivers available for both simultaneous and 
non-simultaneous systems_ Non-simultaneous re­
ceivers have built-in circuitry to prevent noise and 
voice falsing_ Choice of outputs include DC, 1 or 
5 amp_ relay, or reed relay_ Prices, depending on 
design and size, only $200 to $222 per channel_ 
For complete specifications on versatile Bramco 
tone telemetry systems, ask for Catalog 606_ We'll 
include a useful 4-page check list to help you 
compare systems and compute the price for the one 
that best meets your requirements_ 

MD47C 
TONE 
TELEPHONE 
DECODER 12-DIGIT 
One-half of a Bramco tone telemetry system may 
already be on your desk_ Use the Bell System Touch­
Tone" Telephone as your complete encoder. Bramco 
tone telephone decoders respond to the two simul­
taneous tones generated by Touch-Tone telephones_ 
Single digit models, for selective control at different 
locations, have form C relay outputs_ Multi-digit, for 
cO.ntrol of several functions at one location, nave 
12 form A contacts or optional DC outputs_ Cost per 
function, depending on system size, from $98 to 

. low of only $38_ 

_395" x _620" x 1.10" 

RF20 CONTACTLESS RESONANT 
REED FILTER 
Works as audio tone filter with sharp selectivity 
or as frequency source for stable audio tone gen­
erator. "Frequency range: 80 to 3000 Hz. Fre­
quency tolerance: ± 0.15%. Impedance: approx_ 
1000 ohms at resonance (input and output). Input 
signal: 0.1 VRMS. Transfer ratio: 30 to 60% at 
resonance (varies inversely to frequency)_ Band­
pass (typical): ± 0.35% at -12 db_ ± 2.5% at 
-18 db. Price: 1-9 qty., $20. A major state-of­
the·art advance. Contactiess concept makes it 
ideal for continuous tone fail-safe applications. 
Twin coil design with isolated input and output. 
Ideal for use as either encoder or decoder. In­
ternally shock mounted, plug-in design. 

RD5S MULTI-CHANNEL FREQUENCY 
SENSING RESONANT REED 
·Frequency range: 200 to 600 Hz. Nominal band­
width: ± 1 % at 6 VRMS. Coil resistance: 530 
ohms. Contact rating: 100 ma peak at 50 VDC. 
Price: RD5S (housed) 1-9 qty., $21. RD5 (open) 
1-9 qty., $12.50. Compact low cost, multi-fre­
quency tone detector. It controls five switching 
clrcu,ts, individually or simultaneously. 

MD42C TONE TELEPHONE DECODER 

Smallest, most economical of Bramco audio tone 
family. Frequency Range: 300 to 3000 Hz. 1m· 
pedance: approx. 300K (input and output). Drive 
Level: 2 VRMS. Temperature Stability: approx. 
0.0035% per cC. Ideal when shock and mount­
ing characteristics of RF20 are not required. 

ME201C SINGLE CHANNEL RESO­
NANT REED ENCODER MODULE 
'Frequency range: 80 ·to 3000 Hz. Frequency tal· 
erance: ±0.15%. Output: Sine wave, adjustable 
to 2 VRMS into 600 ohms. Power required: 15 ma 
at 12 or 24 VDC. Price: 1-9 qty., $59. A complete 
transistorized fixed frequency oscillator circuit 
with plug-in, dual coil, RF20 resonant reed. Fea­
tures independent feedback and output level ad­
justments. Standard octal tube base. 

MD201C SINGLE CHANNEL RESO­
NANT REED DECODER MODULE 
• Frequency range: 80 to 3000 Hz. Nominal band· 
width: ±0.75%. Input signal: 0.1 to 2.0 VRMS. 
Output function: 50 ma maximum. PJlwer re­
quired: 15 ma at 12 VDC or 24 VDC plus external 
load. Price: 1-9 qty., $59. A complete transistor· 
ized high gain amplifier, contact less RF20 reed 
filter and secondary switching circuil. Standard 
octal tube base. Designed for continuous tone 
fail-safe applications. Ideal for systems with up 
to 20' simultaneous tones over phone lines. 

MD5C FIVE CHANNEL RESONANT 
REED DECODER MODULE 
• Frequency range: 200 to 600 Hz. Nominal band· 
width: ± 1 % (constant above 2.0 VRMS input). 
Input signal: 1.5 to 5.0 VRMS (into 0.2 megohms). 
Output functions: 5 with 50 ma at 24 VDC. Power 
required: 30 rna at 24 VDC plus external loads. 
Price: 1-9 qly., $79. A complele transistorized 
high gain, constant output amplifier, multi-chan­
nel decoder with 5 secondary rransistor switch­
ing circuits. Standard octal lube base. Designed 
for non·simultaneous tone systems. 

.~ 

LEDEX 
BRAMCO CONTROLS DIVISION, LEDEX INC. 

._- . 550 South College Street, Piqua, Ohio 45356 • phone (513) 773-8271 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

TO BE PRECISE Meloy 
~ Laboratories 

MH-\ABS INC 

Specify Meloy Oscillators 

SERIES 

CIS 
C35 

C65 

C80 

SERIES 

CRYSTAL CONTROLLED OSCILLATORS 
Frequency Range: 25K Hz to 50M Hz 

ACCURACY INPUT OUTPUT SIZE 

±0.05% (-30°C to 105°C) IV." x~" X %" 
±0.005% (-55°C to 105°C) I'M." x I'M." x 13/4" 
TCXO (3 MHZ to 20 MHZ) 5 to Square 

1'~" x 1'%," X .4" ±0.005 % (- 55°C to 105°C) 28 VOC Wave 
VCXO (3 MHZ to 10 MHZ) 

(~200C to 80°C) 1'%," x 1'%," x .5" 

±0.005% (-55°C to 105°C) 2" x 2" x .4" 

TUNING FORK OSCILLATORS 
Frequency Range: 1 Hz to 25000Hz 

ACCURACY INPUT OUTPUT SIZE 

TERMINALS 

Solder Pin 
Octal Plug 

Solder Pin 

Solder Pin 

Solder Pin 

TERMINALS 

10 ±O.OOS% ~ 25°C 3 to 1,%," X 1'~," x .4" 
1--7": -- ----- Loop or 10H ±0.02% (0 a 60°C) 1,%," x 1'~'" x 'M." 

32VDC Solder Pin loHO- ±0.1 % to .05% (-550 to 125°) c-----:---c' --- _ .. -:-:-:-
1,%," X 1'~," X l'U," 

30 ±0.1 % (- 55°C to 1250C! Sine ~J(c" x 1~M." X 13/4" ±0.05% (-55°C to 85°C or 31 1%" x 1~" x~" 

50 
50H 
51 
52 
80 

SERIES 

22 

23 

24 

27 

±0.02% (15°C to 35°C) 

12 to Square II!:!" x II!:!" 
±0.1 % (- 55°C to 125°Cd 32VDC Wave II!:!" x 1'h" 
±0.05% (-55°C to 125° ) 
±0.01 % (0 to 50°C) - 1'h" x 1'h" 
±0.005% @ 25°C 

2" x 2" 

TUNING FORKS 
Frequency Range: 240Hz to 25000Hz 

ACCURACY SIZE 

±0.05% I-55°C to 125°C) 
±0.02% 15°C to 35°C) I)'~l' x 314" X 1'%," 

±0.02% (- 55°C to 125°C) 
±0.01% (-55°C to 850C) 
±O.005% (20°C to 300 C) 

1M." x 1M." x %" 

±0.05% (-55°C to 125°C) 
±0.03% !-550 C to 85°C) 
±O.OI % 0 to 65°C) 

1'h" x II!:!" x %" 

Low Cost - 1000 pcs - prlCj less than $10.00 each. 
±.1 % 25°C ±10o I" x 1.5" X .6" 

SOLID STATE OSCILLATORS 
Frequency Range: 1 Hz and up 

SERIES 5 

ACCURACY INPUT OUTPUT SIZE 
±0.05% (250 C ±100 C) I" x I" X I" 

6 to 28VOC or 

x %" 
x 1'h" 

x %" 

X .4" 

±0.1 % (-250 C to· 850C! 
-+-0.5% (-400 C to 850C 

Square Wave 
1.6" x 1.6" x 1.5" 

Solder Loop 
Solder Pin 

Solder .PJ.'!-
Octal Plug 

Solder Pin 

Solder Pin 

TERMINALS 

Wire Leads 

Solder Pin 

Solder Pin 

Solder Pin 

TERMINALS 

Solder Pin 

Our units are ideally suited for use in ground, shipboard, airborne, and satellite equipment. 
Many variations of these and other series are available for both military and industrial applica· 
tions. Our applications engineers would appreciate the opportunity of assisting you in selecting a 
model to meet your specific requirements. 

For price and 
delivery information contact 

Meloy Instruments & Systems Division 
~ Laboratories 6631 Iron Place, Springfield, Virginia 22151 

"'H-t ABSINC Telephone: (703) 354·4450 

Biosciences • Environmental Sciences • Instruments & Systems 

: 
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Quartz crystals are produced over the frequency range of 
700 Hz to over 250 MHz, with development effort to 400 MHz. 
MCCoy Electronics ma'nufactures solder seal, glass, and cold 
weld crystals for oscillator and filter applications. A vast 
amount of knowledge of design capability in spurious sup­
pression, temperature compensation, and pullability has been 

PRECISION GLASS CRYSTALS 
HOLDER SERIES G-l HOLDER SERIES G-30 
Frequency Range: Frequency Range: 

2000 KHz to 250 MHz 3 MHz to 250 MHz 

MAX. 

QUALITY METAL CRYSTALS 

I-- 600" 1 
,±.010 ~ 

T 
. 650" 

~, 
1.50" 
MIN. 

~ 
. 200" MAX . 

,...l....;.­

~ 
.200" MAX. 

~ .030" ± .002 

--1.275"1--

HOLDER SERIES M·l HOLDER SERIES M·25 

.248" \ 

Mrr-
AX

. I .486" 

\.;
± .008" 

.757" MAX. 
WITH SOLDER 

HOLDER SERIES M·35 
Frequency Range: 

500 KHz to 250 MHz 

HOLDER SERIES M-40 
Frequency Range: 

2 MHz to 250 MHz 

M-41 - Dimensions as shown, 
with .040" diam. pins, 
.238" long. 

developed over the years, and benefits our customers by 
assuring that the industry's finest technology is at their dis­
posal with every order. Crystals are available to tolerances 
as tight as ±.0025% over -55 to +105°C. TC charts shown 
on the opposite page may be used as a guide in determin­
ing tre types of temperature curves that can be obtained. 

HOLDER SERIES G-20 
Frequency Range: 

5000 KHz to 250 MHz 

MAX. 

tl MIN. 

J---I 

.435" .I 
MAX. -:1l-::: 

'--( 
.185" MAX . 

I LEADS 

r--:;: r-± .008 

HOLDER SERIES M·20 

MAX. 

HOLDER SERIES M·20A 
Frequency Range: 

2.5 MHz to 250 MHz 

MAX. 

+ .002 
- .001 DIA. 

LEADS 

*Dimensions as shown with 
seated height as follows: 
M-20A - .460" M-20D - .315" 
M-20S - .425" M20E - .250" 
M-20C - .360" 
(M-20A and B - optional 
above 5MC) 

HOLDER SERIES MM 
Frequency Range: 

10 MHz to 250 MHz 

j.--.28D 

I 1-.010" DIA. 

-tI 1--.150 

HIGH FREQUENCY 
CLEANSEAL CRYSTALS 

HOLDER SERIES W·l 
Frequency Range: 

1 MHz to 250 MHz 

.285 
,+ .000 
- .005 

~ 
.340 

+.005 - .000 ' 

~ .6921 
+ .000 
-.005 -r-, 

TO SIZE 

J-
.::-- -r-
-<~ ;1 .238 .745 +.010 

+ .005 - .015 
- .000 

HOLDER SERIES W·6 
Frequency Range: 

10 MHz to 250 MHz 

'Available at additional cost with 
flange trimmed to ,.370" maximum. 

CONTINUED 
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CRYSTAL FILTERS 
It is most difficult indeed to cover MCCoy's capability in crystal filters in 
a few pages. Conventional narrow, mid, and wide band filters from 1 KHz 
to over 250 MHz, and monolithic devices utilizing modern computer­
assisted designs are produced to demanding specifications in miniature 
packages. Linear phase, switchable bandwidths, single side band, and 
notch filters are designed under the auspices of professional design engi­
neers possessing years of experience, thus permitting maximum latitude 
in meeting difficult requirements . 

.Listed below is a brief cross section of the devices recently produced at 
MCCoy Electronics, along with charts establishing guidelines for band­
widths available over the center frequency ranges produced. 

TYPICAL FILTERS AVAILABLE 
BW6Bdb I L Ripple Irnellance 

Conflgu-
ration 

40 Hz 6 db 1 db 10K ohms FM-3954 
6 Hz 8 db .5 db 10K ohms FM-2877 

55.0000 KHz 10 Hz 25 Hz 7 db 1 db 1K ohms FM-1115 
100.0000 KHz 2.7 Hz 3.4 KHz 3 db .5 db 600 ohms FM-3954 
100.0000 KHz 1O-Hz 100 Hz 3 db .5 db 5K ohms FI'.1:i922-

455.0000 KHz 300 Hz 1200 Hz 2 db 1 db 600 ohms FM-1029 
500.0000 KHz 3 KHz 5.4 KHz 4db 1 db 1K ohms FM-1590 
1.000OMHz 100 Hz 400 Hz 6 db 1 db 50 ohms FM-1719 
-U500 MHz 3.05 KHz 3.90 KHz 5 db 1 db 500 ohms FM-2873 

1.7500 MHz (BW 1 db) +300 to 3100 Hz 3 db 1000 ohms FM-2853 
(BW 15 db down) 1750 KHz 

(BW 40 db) -270 to -10 KHz 
2.0000 MHz 40 KHz 44 KHz 3 db 1 db 500 ohms FM-1115 

10.0000 MHz 30 KHz 75 KHz 3 db 1 db 50 ohms FM-1029 
17.0000 MHz ±115 KHz ±600 KHz 4 db 50 ohms FM-2856-1 
20.5000 MHz 50 KHz (6 db) 200 KHz 3 db 50 ohms F-1007 
25.5000 MHz ±24.5 KHz (6 db) ±30.6 KHz 4 db 500 ohms FM-3318 

3o.0000MHz £:iBKHZ(6db) ±4"!n<llz 2.5 db 1 db 2K ohms F-Il~ 
30.0000 MHz 5 KHz 20 KHz 5 db 1 db .50 ohms FM-1058 
39.0000 MHz 100 KHz 220 KHz 4 db 1 db 50 ohms FM-1029 
50.0000 MHz 25 KHz 62 KHz 6 db 1 db 50 ohms FM-1029 
60.0000 MHz ± 50 KHz (6 db) ±600 KHz 4 db 1 db (50 Il in, FM-2874 

600 Il out) 
68.0000 MHz 30 KHz 300 KHz 30 db 6 db ±.5 db 50 ohms FM-3956-1 
-75.0000 MHz ± 5 KHz (.5 db) ±50 KHz 2 db .5 db 500 ohms FM-2562 
77.0000 MHz 65 KHz 350 KHz 8 db ±.5 db 50 ohms FM-4956-2 
91.0000 MHz ±7 KHz ±50 KHz 2.5 db ±.5 db 50 ohms FM-1513 

109.0000 MHz 15 KHz 70 KHz 20 db 6 db .5 db 200 ohms FM-3922 
125.0000 MHz 25 KHz 100 KHz 6 db 1 db 50 ohms FM-10~ 
149.988 MHz 30 KHz ~OO KHz 40 db 8 db 1 db 50 ohms FM-1029 
175.0000 MHz 30 KHz 300 KHz.40 db 4 db 1 db 50 ohms FM-1948 
200.0000 MHz 30 KHz 150 KHz 40 db 8 db 1 db 50 ohms FM-2204 

FM-l036 FM-l058 

1 

-.Of 
- .010 1.490 

+ .000 
- .010 

~ 

FM-1513 FM-1590 FM-1948 

A 'r<11j4~ r::- 1.25 

1.000 .75 

~ "-l 

This logarithmic chart indicates the practical and theoretical 
possibilities in crystal filters. Read center frequency along X 
axis, bandwidth along Y axis. As a rule, filters selected near the 
middle of the "narrow and intermediate" band can be produced 
with the greatest variety of characteristics. Darkest areas show 
new bandwidths and higher frequencies available now. 

1 MC __ _ 

100 

10 Me 

FM-l007 FM·l029 

eem/1971 See YELLOW SECTION for Local Offices, Phones 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

.4 MCCOY ELECTRONICS COMPANY a subsidiary of OAK ELECTRO/NETICS CORP 

~ MT. HOLLY SPRINGS. PENNSYLVANIA 17065 - Tel.717-486-3411 - TWX: 510-650-3548--

CRYSTAL FILTERS CONTINUED 

FM-2220 FM-2853 

FM-2873 

FM-3919 FM-3956-1 

QUARTZ MECHANICAL FILTERS 
Quartz mechanical filters, or monolithic as they are some­
times termed, have been designed and fabricated at MCCoy 
Electronics for the past several years. These acoustically 
coupled resonators replace many of the conventional crystal 
filters with improved reliability, lower aging rates, smaller 

TYPICAL DEVICES 

FM-2856 

FM-2874 

FM-3956-2 

-1 
.455 

± .010 

size, and superior temperature characteristics. MCCoy Elec­
tronics is now producing custom-designed QMF's in a wide 
variety over the range of 5 MHz to over 200 MHz. Listed 
herein are typical quartz mechanical filters available from 
MCCoy Electronics. 
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OSCILLATORS CONTINUEO 

MODEL MC162C2 Temperature Compensated Crystal Oscillator MODEL MC163X2 Temperature Compensated Crystal Oscillator 
Frequency Range: 12 KHz to 75 MHz Frequency Range: 8.0 KHz to 28.0 MHz 

Temperature 
Range 

O· to + 50'C 
0' to + 70'C 

_30' to + 60'C 
_40' to + 70'C 
-55' to +105'C 

Frequency 
Stability 

±0.5 PPM 
± 1.0 PPM 
±0.5 PPM 
± 1.0 PPM 
+5.0 PPM 

Input Voltage: +12 VOC ± 2% and 
+5 VDC ± 5% 

Output: 
Sine Wave: 12 KHz to 75 MHz: 

1 MWMinlmum 
Square Wave: 12 KHz to 25 MHz: 

TTL or OlL Compatible 
Outside Trim: Available on Request 
Package Size: 2" X 2" X .740" High 
Mounting: 4 ea., 6-32 Threaded Inserts 
Seal: Hermetic 

Temperature 
Range 

Frequency 
Tolerance 

/--. 
-30' to + 60'C ±0.5 PPM ./ 
-40' to + 70'C ±1.0 PPM ")r-. /"'--...... " 

2" _55' to +105'C ±5.0 PPM 2"/ .... 2 ___ . 

______.. • .1 InpufVoltage: +12 VDC ± 2% and ~ ....... 7' 
1IiIIIII......;r" +5 VOC ± 5% 

.740" Output: Square Wave Compatible with 

y Oui~i~tT~~~ ~~~iifable on Request ·~r 
Package Size: 2" X 2" X .525" High ...... 

/ 
Mounting: 5 ea., .030" Oia. Wire Lead! . 

for PC Board Mounting 
Seal: Hermetic 

~2" 

MOD.EL MC380A2 Temperature Compensated Crystal Oscillator MODEL MC200Xl Temperature Compensated Crystal Oscillator 
Frequency Range: 187.5 KHz to 25 MHz 

Temperature Frequency 
Range Stability 

. O· to + 50'C ±0.5 PPM 
-10' to + 70'C ± 1.0 PPM 
-30' to + 70'C ±±25·.00 PpPpMM 1.5" 
-40' to + 85'C 

Input Voltage: +5 VOC ± 1 % /. 
'Output: Square Wave Compatible with <" ...... 

TTL or OTL Logic 
Outside Trim: Available on Request 

5 PPM Min. Total Pull 
Package Size: 2" X 1.5" X .5" High 
Mounting: Printed Circuit Mounting via 

4 ea., .030" Oia. Wire Leads 
Seal: Hermetic 

Frequenr, Range: 10 MHz to 25 MHz 
Temperature Range: _30' to +75'C 
Frequency Tolerance: ± 5 PPM 
Frequency Accuracy at RT: 1 PPM Max. 
Outside Frequency Trim Capability: 

±20 PPM Minimum 
Input Voltage: +9 VDC ±. 1 % 
Output: 72 MV ± 2.0 db IOta a 50 Q 

Load 
Output Waveform: Sine 
Package Size: 1.015" X .530" X 2.060" 

High Maximums 
Mounting: Optional (Unit shown has 

mounting bracket) 
Terminals: 4 ea., .040" Oia. Pins; .200" 

Long . 
Wdight: 1.5 Ounces Maximuin 

MODEL MC260X2lremperature Compensate~ Crystal -Oscillator MODEL MC301X2 Temperature Compensated Crystal Oscillator 
I 

Frequency Range: 2.9 MHz to 25 MHz 
Frequency Tolerance: ± 0.5 PPM 
Temperature Range: _20' to +55'C 
Input Voltage: +12 VOC ± 5% 
Output Waveform: Sine 
Output Power: I/MW Min imum into a 

50 Q Load . 
Qutside Trim: Avail~ble on Some Models 
Package Size: 1.0" X 1.5" X .850" High 
Mounting: 2 ea., 4-40 Studs 
Terminals: 4 ea., .030" Oia. Wire Leads 
Seal: Hermetic . 
Weight: Less than 2 Ounces 

/j 
.850" 

-L 

Frequency Range: 12.0 MHz to 85 MHz 

Temperature 
Range 

_10' to + 60'C 
-55' to +105'C 

Frequency 
Tolerance 
± 1.0 PPM 
±1O.0 PPM 

Input Voltage: +12 VOC ± 5% at 
25 MA Max. 

Output Waveform: Sine 
Output Power: Typically 5 MW into a 

50 Q Load 
Package Size: 1.0" X 2.0" X .6" High 

Maximum 
Mounting: 4 ea., 4-40 Studs 
(1) Terminals: 3 ea., .030" Oia. Wire 

Leads 
Weight: Less than 3 Ounces 
Seal: Hermetic 
Note 1: The leads of the MC301X2 are 
brought out the side of the case. Another 
version (MC302X2) is available with the 
leads coming out the bottom of the case. 

MOQEL MC275X2 Temperature Compensated Crystal Oscillator . MODEL MC550C7 Temperature Compensated Voltage 
Frequency Range: 15 MHz to 25 MHz Controlled Crystal Oscillator (TCVCXO) 
Temp'erature Range: _40' to +70'C 

(Typical) 
Frequency Stability: ± 4 PPM (Typical) 
Input Voltage: +17 VOC ± 1 VOC at 

20 MA Maximum 
Output: 1 VRMS ± 2 db into a 100 Ohm 

Load Sine Wave 
Package Size: I" X 1.75" X .437" High 
Package Volume: .77 Cubic Inch 
Termination: 4 ea., .030" Oia. Wire Leads 
Mounting: 4 ea., #2-56 Inserts on I" X 

1.75" Surface 
Seal: Hermetic 

eem/1971 

Frequency: 3.579545 MHz 
Temperature Stability: ±0.0002% 
Temperature Range: o· to +50'C 
Me~nh'lr~~al Trim: ±0.0003% @ 0 Volts 1.75 

Input: +12 V ± 0.1 % at 5 MA Max. _ ./ 
Output: 1.5 VP-P Min. Sine Wave ~ .... 
Load Impedance: 3.3K Q Shunted by 22 

PI Capacitance 
AFC Characteristics: 

Pull Range: ±20 Hz Min. to 
±40 Hz Max. 

AFC Voltage: ± 0.5 Volts 
Package Size: 1.75" X 1.5" X .750" 

High 
Seal: Hermetic 
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• Sine wave frequencies from 50 Hz to 
80KHz 

• Temperature: -25 to +55°C 

• Size: Va" sq. X lUi' high 

• Each oscillator may be adjusted for your 
requirements of load, voltage output 
and input, etc. 

• 600 ohm balanced output available 
• Extremely low distortion units available 

ELECTRICAL SPECIFICATIONS: 
Series 101 and 102 are fixed frequency and amplitude units to be used as a signal source into a light 
load. These should be used where no field adjustments are required. Series 101 and 102 usually 
supplied with 4 pin solder hook terminals. If desired, specify NOVAl plug. 

Series 101 Series 101 A Series 102 
Input Volts, DC 10.5·13.5 24·32 10.5·13.5 
Input Currerit, mao 10 10 10 

All Series except R 
Series 102A 

24·32 
10 

Output Frequency Fixed. Any frequency from 50 cycles to 80 KC 
Initial Frequency Accuracy per cent. 
Frequency Drift, maximum per cent 
MaximWll Load, kilohms . 10 20 10 20 
Output Voltage, VRMS, minimum 2 1 2 
Change in Amplitude, maximum db. +1 
Distortion, maXimum, per cent 

Series 103 thru 105 are similar to Series 102 except adjustment of amplitude and frequency may be made with an external 
variable resistor. They may be used as signal source into a light load where exact voltage or frequency is required. Series 103 and 
104 are supplied with 4 pin solder hook terminals and Series 105 oscillators are supplied with 7 pin solder hook terminals. If a 
plug·in unit is required, specify NOVAl plug. 

• Series 103 Series 103A 
Input Volts, DC 
Input Current; mao 
Output Frequency 

Initial Frequency Accuracy per cent 
Frequency Drift, maximum per cent 
Maximum Load, kilohms 
Output Vo~tage, VRMS, Minimum 

Change in Amplitude, maximum db. 
Distortion, maximum, per cent 

10.5·13.5 24·32 
10 10 

Variable ±3% around any 
specified frequency from 50 

cy. to 80 KC. 
0 0 

+llh +llh 
10 20 

1 2 

+1 ±1!2 
1 1 

Series 104 Series 104A Series 105 Series 105A 
10.5·23.5 24,32 10.5·13.5 24·32 

10 10 10 10 
Fixed. Any frequency from Variable ±3% around any 

50 cy. to 80 KC. specified frequency from 50 
cy. to 80 KC. 

±1 ±1 0 0 
+llh ±11!2 ±lI!2 ±llh 

10 20 10 20 
Variable, from Variable, from Variable, from Variable, from 
0.5 to 1 VRMS 1 to 2 VRMS 0.5 to 1 VRMS I to 2 VRMS 

or greater or greater or greater or greater 
±1 ±1!2 ±1 ±lh 

1 1 1 1 

Series 106 through 110 are for use into a lower impedance load. All require a 600 ohm resistive termination except Series 110 
which requires a 220 ohm termination. Since these units are capable of a small power output, they are recommended for 
ground support use in temperatures from - 25° to + 500 e. Series 106 oscillators are supplied with 4 pin solder hook terminal 
and Series 107 through 110 are supplied with 7 pin solder hook terminals. If a plug·in unit is required, specify NOVAl plug. 

VOLTAGE CONTROLLED OSCILLATORS 
SERIES 300 -j;--I-~"'·~=i=LII>2 

lCROtIID 1 
• Modular construction.....;.. easily repairable in the field ~ :'!.:' . 
• MIL·E-16400E, Class 4, with temperature to 60°C is,.t.!~ .. ~ J"'"'' 
• High reliability; high MTBF; parts from MIL·STD-242 . 
• Frequency stability 0.15% of frequency @.... ~ 

~11!t ~2.DIAMAX 
• High deviation -l 1-.,. MAX 

VOLTAGE TO FREQUENCY CONVERTERS' 
Series 321 (Positive Input Polarity, onlY)j 322 (Negative 
Input Polarity, only); 323 (Positive or Negative Inputl. 

Linearity: ±.1 % j Temperature Coefficient: ±50ppm/ ce. 
F.S., 0 to 65°Cj Maximum Frequency: 10 KHz. 

PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3)· eem/1971 



SEC. 2300 • CRYSTALS/TUNING FORKSI RESONANT REED DEVICES 

Series 5401 thru 5403 are crystal oscillators in the frequency range of 1 KHz to 20 MHz, intended for PC boards. 
They are specified in three stability grades of ±1, ±1.5 and ±1O ppm from 0 to 65°, and are available in 
choice of two packages - either flat pack (112" high) or compact (.81" high). 

GENERAL SPECIFICATIONS: 
Input Voltage: +5 VDC Stability: 5401: ± 1 ppm 
Frequency: 1 KHz to 20 MHz 5402: + 1.5 ppm 
Load: 10 TTL loads 5403: ± 10 ppm 

5401·1 5401·2 5403-1 5403.2 

r 150 " r . III --j ASK FOR r-- -- 1\0 ---l ~--IOO --j 
I 

( l~t Dr [ 1H1 0 1 
DETAILED 

. It II 
.,..0 ::a:: _ ...... -~ LITERATURE e.o !IF. - -----r- "'__ __ tt:.L I 

.1 _I lilT .1 Economical OEM units III 
IbO 

1 • ~ ;1 . 11 may be modified to I.J. __ I .u 
your equipment speci· 

llOO IleM 1110 fications. 0.100 lieN \110 0.100 lieN 1110 
0100 IICII II~ 

PLUG IN CRYSTAL OSCILLATORS (DIP) 5404 AND 5405 
FREQUENCIES FROM 80 KHZ TO 35 MHZ 

The 5404 and 5405, oscillator modules in the frequency range of 80 KHz to 35 MHz, are socket pluggable. Operating from 
+5 volts, they deliver outputs for DTl/TTl, and with the use of filters, can provide sine waves. 
The 5404 generates a specified frequency from 5 to 35 MHz with an accuracy of ±.005% over a 0 to 65°C temperature range 
The 5405 generates a specified frequency from 80 KHz to 4.99 MHz, with an accuracy of ±.02%. All units can drive 10 TTL 
loads (7400 TTl). Units above 10 MHz can drive 10 TTL loads (74HOO TTl). 
The higher frequency 5404 takes only the socket space of one IC DIP package, so it can be used to plug into standard sockets, 
such as those made by Barnes, Elco, Augat, etc. The 5405, which generates the lower frequencies, is approximately twice the size 
of the 5404, and occupies the space of two DIP packages, fitting directly into two DIP sockets which are spaced 0.5" apart. Both 
units will mate into the Augat High Density Packaging panels (8136). . 
Both 5404 and 5405 are economically priced, with inherent reliability. The accuracy specifications of ±.005 and ±.02% 
for the 5404 and 5405 respectively is probably adequate for 95% of all applications, and removes the requirement for an adjust· 
ment control. This realistic frequency tolerance is a contributing factor in lowering the price and increasing the reliability 
through parts reduction. 

eem/1971 

INPUT VOLTAGE: +5 VOLTS 
CURRENT: 20 MA, MAX. 

TEMPERATURE: 0 TO 65° 
OUTPUT: 10 TTL LOADS 

Frequency: 
5 MHz to 35 MHz 

Stability: 
50 ppm, standard 
25 ppm, special 

Frequency: 
80 KHz to 4.99 MHz 

Stability: 
±.02%, standard 
±.01 %, special 

UNITS AVAILABLE WITH EXTENDED 
TEMPERATURE RANGE, 

EXTERNAL TUNING, ETC. 

See YELLOW SECTION for Local Offices, Phones 1413 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ECONOMY INTEGRATED 
CIRCUIT OSCILLATORS 

OFF THE SHELF DELIVERY STANDARD FREQUENCIES: 
Monitor's Integrated Circuit Oscillators make it uneconomical to buy crystals (even ours) and design your own oscillator. Why are they so 
economical? They were designed specifically for the less stringent temperature and stability requirements found in commercial and industrial 
EDP and digital control applications. Monitor stocks its 800 Series and standard frequencies for off the shelf delivery. That's. right - off the 
shelf, directly to you for the first time, complete crystal oscillators. Not just one or two but 36 of the most commonly manufactured frequencies. 
Naturally, we are not going to have all the items you need, but in addition to our standard oscillator inventory, we have thousands of crystals 
to satisfy your unique frequency requirements. 

800 SERIES: ECONOMICAL DIGITAL CLOCKS 50HZ - 40MHZ 

".oo~ 840 850 
OSC Typical Dimension * Typical PRICING 

~eries 
Frequency Output Input OSC (Inches) Stability Range VDC Current L W H (0. ·60·C) Series 1 5·9 10·24 25·49 50·99 100 1000 

Drain MA 
805 50 HZ • 900 KHZ Logic 0:+.2V±.2V 150 1.5x1.5x.750 ±30 PPM 805 119.00 59.50 47.60 41.65 35.70 29.75 20.82 
810 16 KHZ· 80 KHZ , 15 1.87x1.25x.5 ±80 PPM 810 90.00 45.00 36.00 31.50 27.00 22.50 15.75 
815 25 KHZ· 80 KHZ 75 1.25x1.0x.5 ±60 PPM 815 102.00 51.00 40.80 35.70 30.60 25.50 17.85 
820 80 KHZ· 900 KHZ 15 +60 PPM 820 86.00 43.00 34.40 30.10 25.80 21.50 15.05 
830 900 KHZ· 1.5 MHZ Logic 1:+2.8V Min. 

840 1.5 MHZ - 3.5 MHZ 
845 3.5 MHZ - 10.0 MHZ 
850 1O.0MHZ-40.0MHZ * Nominal CaUbratlon. ±50 PPM @ 25°C 
Available to -55°C as type 750 series. 

5±10% 25 ±30 PPM 
15 

STOCK DELIVERY: 50 HZ, 60 HZ, 400 HZ, 1 KHZ, 10 KHZ, 100 KHZ, 500 KHZ, 1 MHZ, 1.024 MHZ, 
1.5 MHZ, 2.0 MHZ, 2.5 MHZ, 3.0 MHZ, 4.0 MHZ, 5.0 MHZ, 10 MHZ, 20 MHZ. 
MONITOR HAS HUNDREDS OF OTHER FREQUENCIES AVAILABLE FOR 72 HOUR DELIVERY: 
CHECK WITH US FOR YOUR REQUIREMENT. 

. 
830 70.00 28.50 22.80 19.95 17.10 14.25 9.95 
840 51.00 25.50 20.40 17.85 15.30 12.75 8.92 
845 59.00 29.50 23.60 20.65 17.70 14.75 10.32 
850 68.00 34.00 27.20 23.80 20.40 17.10 11.90 .. Pncmg subject to change • 
Quantity pricing based on units as specified - For appli· 
cations of more rigid or looser specifications, consult rep­
resentative or factory 

900 SERIES: .350 TALL DIP PLUG IN: 50HZ -125MHZ 
Frequency OSC OSC Dimension * Typical PRICING 

Series Range Output Input Current (Inches) Stability Series 1 5-9 10-24 25-49 50-99 100 1000 VDC Drain MA L W H (0. - 60·C) 
900 50 HZ -7.9 KHZ Logic 0:+.2V±.2V 150 2.0.1.0x.5 +100 PPM 900 154.00 77.00 61.60 53.90 46.20 38.50 26.98 
905 8 KHZ - 999 KHZ 90 1.5x1.0x.5 +60 PPM 905 130.00 65.00 52.00 45.50 39.00 32.50 22.75 
910 1 MHZ -10 MHZ 50 1. •. 75x.5 ±30 PPM 910 79.00 39.50 31.60 27.65 23.70 19.80 13.82 
915 10 MHZ - 25 MHZ 915 78.00 39.00 31.20 27.30 23.40 19.50 13.65 
920 25 MHZ - 75 MHZ Logic 1:+2.8V Min. 5 +10% 

920 98.00 49.00 39.20 34.30 29.40 24.50 17.15 
925 75 MHZ - 125 MHZ 925 108.00 54.00 43.20 37.80 32.40 27.00 18.90 
930 1 MHZ -10 MHZ 50 1.0x.75x.350 ±30 PPM 930 107.28 53.64 47.65 41.72 35.76 29.80 18.17 

900 Series 935 10 MHZ - 25 MHZ 50 1.0x.75x.350 ±30 PPM 935 106.20 53.10 47.20 41.30 35.40 29.50 18.58 
940 25 MHZ· 75 MHZ 70 1.0'.75x.350 ±30 PPM 940 109.80 54.90 48.80 42.70 36.60 30.50 19.22 
945 75 MHZ - 125 MHZ 70 1.0'.75x.350 +30 PPM 945 111.60 55.80 49.60 43.40 37.20 31.10 19.53 . * NOMINAL CALIBRATION. I 50 PPM @ 25 C 

. FULL AMBIENT DEVICES AVAILABLE AT AODITIONAL COST 
STOCK DELIVERY: 1 MHZ, 2 MHZ, 4 MHZ, 5 MHZ, 10 MHZ, 20 MHZ. 

700 SERIES: FULL AMBIENT DIGITAL CLOCKS: 50HZ - 40MHZ 
TO .250" TALL 

Frequency OSC OSC ** Dimension * Typical 
Series Range Output Input Current (Inches) Stability -55 -90·C 

VDC Drain MA L W H (0. - 60·C) 
705 50 HZ - 2 KHZ Logic 0: + .2V±.2V 5±10% 150 1.5xI.5'.75 +30 PPM +50 PPM 

. 716 400 KHZ - 1 MHZ Logic 1:+2.8V Min • 15 .515'.625'.5 .+75 PPM ±200 PPM 
746 500 KHZ, 125 MHZ 25 .8x.4x.8 +75 PPM +200 PPM 

15 
750 2.5 MHZ - 50 MHZ 60 Below 1.25x1.0x.5 ±30 PPM ±50 PPM 

75 KHZ 
770 1.0 MHZ - 10 MHZ 25 1.25'.75x.25 +30 PPM +50 PPM 
775 300 KHZ - 5 MHZ 60 1.234x.984'.250 +30 PPM +50 PPM 

• + . 

New Model 6131 MHZ Ie Oscillator with parts in 10-9 stability after 30 days of aging. Approximately $60 each in loo quantity. 

Frequency Current 
LWH Typical Typical Typical** 

Series Range Output Input VDC Drain MA 
Dimensions Stability Stability aging 

OSC Oven OSC Oven (0-500C) (25OC±2°C) (per/day) 

~ Logic 0:+.2V±.2V 115 VAC 30 350 1.5x1.5x2.75 .005 PPMfoC +.003 PPM .005 PPM 

~ Logic 1:2.8V min. +5±1% 28 VDC 30 500 2x2x4.2 .002 PPMfoC ±.002 PPM .005 PPM 
40-120 MHZ +12±1% 

~ Square Wave +28±1% 28 VDC 30 350 2x2x4.2 .002 PPMfoC +.001 PPM .005 PPM 

~ 
TTL 28 VDC 28 75 2x1.06x.7 .01 PPMfoC +.005 PPM _08 PPM 

2 VPP min. 624 50 ohm load -20±1% 28 VDC 50 500 2x2x4.4 .5 PPM .05 PPM _05 PPM 
613 

SPECIAL OSCILLATORS: MULTICHANNEL,VCXO ETC 

1414 

Whatever your requirements for Multichannel Oscillators, VCXO's and other special oscillators, Monitor has either the product available 
or the inherent capability to meet your need. Reliability, accuracy and size criteria can be quickly met, with appreciable savings in 
engineering time and production costs. Each product is founded on the same design experience that has made MONITOR a by-word of 
precision and accuracy_ 

MONITOR PRODUCTS COMPANY, INC. 
815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 I (213) 682·3761 
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CRYSTAL FILTERS 
~ . 

As one of the nation's leading suppliers of quartz crystal filters in the 
20·1000 KHz region, Monitor is developing more networks based on 
computer-aided design to better satisfy customer requirements. An 
example of computer-graphic analysis is shown below. The figures are 
in themselves somewhat unique in that all of the pertinent character-

istics of the network are available to the customer with a singl~ 
graphic presentation. While these are theoretical curves, it can be 
noted that they are not the common textbook variety, and the physical 
losses of both crystals and coils are included in the analysis. In the 
majority of these cases where a computer·graphic analysis is presented, 
the characteristics far exceed the specifications. If the design in any 
way appears borderline, element perturbations are made and a sensi· 
tivity projection indicated to justify or eliminate the design. 
'The crystal, is the heart of the 'crystal filter, and our 40 years of 
experience and capabilities are well known. We can guarantee that we 
will not lead you into production delays by a faulty or unrealistic design. 

FOUR POLE - FOUR ZERO 
200 HZ BANDWIDTH 

100 KHZ SSB FLTR FOUR POLE - NO ZERO 
2.97 KHZ BANDWIDTH 1.5 HZ BANDWIDTH 100 KHZ Q = 200,000 

LOSS CORRECTION 7.5 DB 100 KHZ Q = 200,000 XTAL Q = 15,000 
r-----------.---------~-.,~ ~ r-----------,-----------~" 
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TCXO OSCILLATORS 

Series remp. Range Freq. Output Wave Input Pin 
Range Shape VDC Dimension Stability Lengt/l 

Monitor's Temperature Compensated Crystal Oscillators provide precise 
frequency management without the use of ovens. The units are designed 
for use in aerospace, military and industrial applications where power, 
space and weight restrictions preclude the use of an oven for tempera­
ture stabilization. These units, featuring low power drain and instant 
warm-up, are available with either sine or square wave output. All circuit 
values are computer optimized. Following are typical specifications. Let 
us know your exact requirements. . 

CRYSTAL AND COMPONENT OVENS 

531 

Stability ·C ** 
Oven Cavity Constant Per ·C Heater Watts Std. Set 
Type Accommodations Ambient Ambient Voltage Temp. 

Change ±2·C 

523 Component ±.007 .01 28VDC 15 Max 85·C 115VAC 
512 MC-4 Crystal ±.01 .005 115VAC 15 Max' 75·C or Component 28VDC 

28VDC 20 main 
535 5 MC-6 or 13A ±.02 .007 115VAC 85 85·C 

booster 
530 Components ±.02 .007 115VAC 15 75·C 
531 Components 

1.75"x2"x.031" ±.02 .007 28VDC 8 75°C 
Board 

520* Crystal or . ±.005 .005 115VAC 15 75·C 521* Components 28VDC 
581* KX-18 Crystal ±.03 .02 28VDC 5 Max 75·C or Components 115VAC 

504 Components ±.3 .03 6.3 15 75·C 115VAC. 
514 Components ±.15 .04 24VDC 55 at 75°C (complex elec net) 32VDC 28VDC 

526 Components ±1 .03 28VDC 30 75·C 115VAC 

XOI 0- +50·C 2-10 MHZ Fanout 10 TIL 12-24 1.5xl.5x.5 +1 x 10-' .250 
X02 0- +50·C 2-10 MHZ o DBM SINE 12-24 1.5xl.51.5 +1 x lOh6 .250 
X03 0- +50·C 2-10 MHZ Fanout 10 TIL 12-24 1.5x1.51.5 -+-5 x 10~' .250 
X04 0- +50·C 2-10 MHZ o DBM SINE 12-24 1.511.51.5 ±5 x 10-6 .250 
X05 30 - +70·C 2-10 MHZ Fanout 10 TIL 12-24 1.511.5x.5 ±5x 10-6 .250 
XOG -30 - +70·C 2-10 MHZ o DBM SINE 12-24 1.5x1.51.5 -+-5 x 10-6 .250 
X07 55 - +125·C 2-10 MHZ Fanout 10 TIL 12-24 1.511.51.5 +25110-' .250 
XOB 55 - +125·C 2-10 MHZ o DBM SINE 12-24 1.5xl.51.5 +25110-' .250 

Monitor produces a complete li~e of miniature ovens - some for use in .' 
the extreme environment of missiles - ovens containing as many as 99 
crystals and rack mounted ovens to accommodate many circuit cards. 
Ovens can be built with stabilities to ±.003 ·C. Monitor has well over 
100 designed units; the odds are we have a standard unit that will 
meet your need. Call/write the factory or Monitor representative in 
your area for engineering assistance for your unique application. 

Outside Cavity 
Dimensions DimenSions Oper. Temp. 
LxWxH LxWxH Range 
(inches) (inches) 

1.5 x 1.5 x 3.25 1.12 x 1.12 x 2.25 -55 to +75·C 

1.437 x 1.875 x 7 .81 x 1.34 x 2 -55 to +70·C 

2.25 x 2.1 x 3.31 , 1.71 x 1.34 x 1.68 -55 to +75·C 

2.26 x 2.1 x 3.42 1.75 x 1.35 x 2.37 -55 to +65·C 

2.26 x 2.1 x 3.42 1.75 x 1.35 x 2.37 o to +65· 

2 x 2x4.5 1.25 dia x 1.87 -55 to +70·C 

1.2x .4x 1.4 .5 x .18 x.5 -55 to +70·C 

4.37 x 2.87 x 2.68 3.4 x 1.7 x 1.95 -55 to +75·C 

3.31 x 6.56 x 4.5 2.15 x 5 x 3.80 -55 to +70·C 

3.5 x 3 x 5 2.62 x 2.25 x 3.5 -:-55 to +70·C 

* Units marked are Proportional Control. All other umts SS! M (Solid State Mercury). 

e •.• : •••.••• MONITOR PRODUCTS COMPANY, INC. 
iI» c 815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 / (213) 682·3761 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

WRITE FOR A 
COPY OF OUR 
NEW 40 PAGE 

CATALOG 
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"KOLDWELD" CRYSTALS SPECIFICATIONS - Monitor's KTO Series Frequency Control Crystals are an extension of Monitor's capa­
bility in applying KOLDWELD techniques to crystal packaging. These high reliability, low aging crystals 
offer precision frequency control in a subminiature package (T0-5 transistor package). 

The KX type crystals conform to the dimensions and requirements of standard military type HC holders and are ideally suited to extreme environments. The KX 
type can be used as replacements for standard HC-6, HC·18 and HC-13 mil-spec units. 
The KBM types are designed for printed circuit applications with the leads acti ng as both electrical connection and mounting device. Monitor recommends this 

,",0< '" ~;, .. ,;,~;t bOO""";"'." .... ;, ,,"aI, ,1

i 
t~~1 

fI~ ~ 
KT08, 

MC18 

Close-up of Koldweld process showing 
dust-proof sealing chamber. 

Koldweld sealing and calibration room 
showing press in background and dust­
proof processing chambers at right. 

Helium leak testing area. Equipment is 
capable of testing crystals for leakage 
to 1 x 10-' eel sec of Helium. 

KX-13 

KT05 SHOWN WITH CASE 

Monitor takes a giant step in the elim­
ination of crystal degradation caused by 
contamination, leakage, aging, frequency 
shift and extreme environments with our 
Koldweld crystals. The sealing method 
eliminates the need for heat and con­
taminating solder flux used in sealing 
solder-seal and glass crystals. Following 
this process, Monitor's Quality Assurance 
Program can supply complete in-process 
and final test results on each crystal, at 
additional cost. 
The written data consists of all Monitor 
in·process and final Quality Assurance 
Tests, including leak testing and any ad­
ditional customer required tests. With the 
exception of out of the ordinary testing, 
such as X·Ray, Salt Spray, etc., all of 
Monitor's testing is done in·plant. This 
assures accurate recording, more rapid 
processing and better Quality Assurance 
control. 

Weig'lt Volume 
TYPE Nominal Nominal 

(Grams) (Cubic Inch) 
Kl{·S 2.5 .IS0 (HC-S/U) 
Kl{·13 3.7 .310 (HC-13/U) 
KX-IS .51 .031 (HC-lS/U) 

KBM·S 3.3 .140 

KBM-13 7.2 .2S0 

KTO-5 .S .01S 

KT04 1.4 .03S 

KTO·3 2.4 .072 

KTO-2 3.2 .10S 

KTO·S 2.5 .052 

KOLDWELD CRYSTALS 
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KX-13 Series 
IS·IOOKC NT S S·100K 1000 7.0 .007 900 .OS' 
90-200KC E 7 .4·SK 30 B.O .OS 130 .1 

200-30OKC DO 3 .2-5K 28 B.O .018 4S0 .1 
KX·6 Series 

91Jo200KC NT S S-50K 270 S.O .OOS 900 .05 
200-2S0KC E 7 I·SK 2S 3.0 .02 130 .1 
200·S00KC DT S I·BK 30 3.0 .007 3S0 .1 

'300-700KC DO 3 I·SK 10 4.0 .01 350 .1 
4Oo-900KC CT 9 I-BK B 4.0 .009 400 .1 
I.S-3.0MC AT 4 10-300 .4S 4.0 .01 3~ .OS 
3-ISOMC AT 4 3-BO ' - 5.0 - .OS 

KX-IB Serle. 
S·lI.9MC AT 4 3·S0 .03 4.0 .01S 320 .OS 
12-ISOMC AT 4 3-80 - 5.0 - .OS 

KTO-B Serle. 
IS·IOOKC NT 6 5-BOK BOO B.O .009 900 .05 

KTO-3 Se,ie. 
6O-200KC NT S S·60K SSO 7.0 .007 900 .OS 

120-3S0KC E 7 .S-SK 10 B.O .07 130 .1 
325·600KC DO 3 .2-SK 2S 4.0 .009 4S0 .1 

KT04 KTO-B Series 
3S045SKC E 7 I·SK IS 2.0 .01S 130 .1 
SOO-700KC DO 2 .S·SK 9 3.0 .017 4S0 .1 

KT().5 series 
455·S24KC E 9 I-SK 7 2.0 .01S 130 .1 
S25·649KC DT 7 I-10K 12 2,0 .005 400 .1 
6S0·1000KC CT 9 I-BK B 2.0 .ODS 400 .1 
9-lI.9MC AT 4 340 .02S S.O .016 32° .OS 
12·150MC AT 4 3·80 5.0 .05 

KTO·B Series 
2-BMC AT 4 3-300 - 4.0 .01S 300 .OS 

Holder Base Lead Pin Length Pin Size 
Nominal Material Material Material Nominal Diameter 

OFHC OFHC 52 alloy .23S .050 Copper Copper 

Same as Kl{-S except 1.5" height 

OFHC OFHC 52 alloy .5 .01S wires Copper Copper 
OFHC OFHC 52 alloy .205 .020 wires Copper Copper 
OFHC OFHC 52 alloy .205 .O:'!O wires Copper Copper 
OFHC Copper clad Kovar 1.500 .017 Copper Kovar 
OFHC Copper clad Kovar 1.500 .017 Copper Kovar 
OFHC Copper clad Kava,. 1.500 .017 Copper Kovar 
OFHC Copper clad Kovar 1.500 .017 Copper Kovar 
OFHC Copper clad Kovar 1.00/.2S0 .017/.030 Copper Kovar 

Aging 
Typical 

x 10-1 per 
dayaften 

~ iii ; 
~ '" S 

40 7 
SO B 
SO B 

40 7 
SO 9 
SO 30 9 
50 8 
SO B 
5 I .4 
7 2 .S 

7 3 .S 
7 3 .B 

50 30 9 

SO 30 9 
'50 30 9 
SO B 

SO 30 9 
SO B 

60 40 9 
60 40 9 
60 9 
7 3 .6 
7 3 .B 

S I .5 

Pin Spacing 
Nominal 

.4SS 

.192 

.375 

1.07 

.200 dia. 

.200 dia. 

.200 dia. 

.200 dla. 

.2SQ dla. 

MONITOR ALSO MANUFACTURES A COMPLETE LINE OF CRYSTALS (HC·6/U, HC-18/U, HC-13/U, HC-25/U) TO 
MIL C 3098 (4 KHz - 200 MHz). WRITE FOR OUR 40 PAGE CRYSTAL SPECIFICATION HANDBOOK. 

KBM KTO ALL HEIGHTS NOMINAL 
+.395 

~675sq:.j~~'006 :W'6~ ~3t-
10 0 1.5 t •• 1.0 ~ Ir T·- '~' 
o 1., . 
. 375 .375 

~~ ~g ~H ~~~~'~ 
KX-18 KBM-6 KBM-13 KTO-2 KTo-3 KTO-4 KTO-5 KTO-6 KTO-8 

MONITOR PRODUCTS COMPANY, INC. see our data in 
VSMF 
VISUAL SEARCH 
MICROFILM FILE 

815 FREMONT AVE. / SOUTH PASADENA, CALIFORNIA 91030 I (213) 682·3761 
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MOTOROLA 
FREQUENCY 
PRODUCTS 

MOTOROLA COMMUNICATIONS 
AND ELECTRONICS INC. 

A Subsidiary of Motorola Inc. 
Dept: Component Products 

4501 W. Augusta Blvd. 
Chicago, Illinois 60651 
Phone (312) 772·6500 

CRYSTAL OSCILLATORS 

PRECISION OVEN CONTROLLED OSCILLATORS 
Motorola has pioneered the field in the design and manufacture of ultra­
precision, oven controlled, crystal oscillators. Meeting both military and 
commercial standards, and designed for both mobile and laboratory use, 
they are ideally suited forthe generation and control of precise frequency 
and time signals. Both standard and custom designs are offered. 

HIGH STABILITIES: To parts in 10-10 vs: environ­
mental factors. 
WIDE FREQUENCY RANGE: From 60 KHz to 20 
MHz normal. Extended ranges available on special 
order. . 
FAST WARMUP: The industry's fastest. Meets all 
military requirements. 
WIDE TEMPERATURE RANGE: From _55°C to + 
125°C. Extended ranges available on special order. 
LOW AGING: Less than 5 x 10-10/day. 
OTHER FEATURES: All silicon solid state design. 
Prop'ortionally controlled ovens. Excellent spectral 
pUrity designs with output filters availa ble. 

TEMPERATURE COMPENSATED CRYSTAL OSCILLATORS 
A complete line of TCXO oscillators is available for applications where 
compactness, minimal power drain, and instant operation is needed. 
Established designs are supported by high production rate capabilities. 

FREQUENCY RANGE: 4 MHz to 30 MHz normal. 
Extended ranges available to order. . 
STABILITIES: 1.0, 2.0, 3.5, 5.0 and 10.0 PPM 
standard designs over temperature ranges extend­
ing from -30°C to +85°C. Others on special order. 
OUTPUTS: Sine, square, and logic drivers. 
OTHER FEATURES: All silicon solid state construc­
tion. Cold weld low aging rate crystals. Compact, 
space sa\ling packaging. 

CUSTOM DESIGNS 

PRECISION 
CRYSTALS .. 

Motorola the world's largest manu­
facturer of precision grade high fre­
quency crystals. High volume facilities 
at multiple plants. 
FREQUENCY RANGE: 2.0 MHz to 60 MHz nor­
mal. Standard designs to 250 MHz available. 
HOLDERS: Glass HC·27/U, HC-6/U, HC-25/U, 
and HC.18/U cold weld and solder seal. 
LOW AGING: Rates as low as 1 x 10-"/yr. 
OTHER FEATURES: Gold plated electrodes ex­
clusively. All manufacturing in Class 100 Clean 
Room facilities. Ti!J:ht tolera nce designs for TCXO 
and filter applications are standard. 

CRYSTAL 
FILTERS 

Motorola has a wide range of designs 
employing both monolithic and discrete 
component techniques. Special de­
signs readily produced on a produc­
tion level basis. 
DESIGNS: Band pass, band reject, symmetrical, 
asymmetrical, contiguous comb. 
FREQUENCY RANGE: 1.0 MHz to 250 MHz. 
SIZE: As small as '12" square. 
TYPES: Monolithic and discrete designs. 

TONE 
MODULES 

Motorola offers a line of tone modules 
especially designed for selective switch­
ing, signalling and similar applications. 
Modules are operating devices based 
on Motorola'S time proven contactless 
resonant reeds combined with solid 
state circuitry. 
MOUNTING: Plug in custom circuit board 
modules. 
CIRCUITRY: Solid state combined with contact­
less resonant reeds. 
FREQUENCY RANGE: 67 Hz to 3000 Hz. 
OTHER FEATURES: Highly selective, extremely 
stable, low operating power. 

Motorola now offers its extensive design and production facilities in the frequency components field to other OEM 
manufacturers in the electronics industry. Both standard designs and your custom designs are available, at multiple 
plant facilities, for production level deliveries. For further information address all inquiries to: Marketing Manager, 
at the above address. 
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SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

lOW FREQUENCY FILTER P 
SPECIFY MURATA M'C.O'O.Il~ 
a unique piezoelectric tuning fork. 

MICRO FORK MODEL EFM ... 

...... a new subminiaturized tuning fork­
suitable for paging systems, selective calling, 
remote control and tone control in compact 
electronic music instruments. 

DESIGN 

• maximum voltage 10 Vrms 
• neither mutually coupled nor affected 

magnetically 
• if oscill.bng at higher harmonics use 

high pass capacitor shown in figu re 4 
• EFM-R adjusted according to figure 3, 

actual oscillating frequency of circuit in 
figure 4 lower by about 0_2% 

• EFM-S adjusted by circuit in _ figure 4 -
• resistance values in figure 3 determine 

maximum band-width-
• band·width and resonant frequency 

decrease according to figure 1 _ 
• nickel plated brass case on plastiC base 

for printed circuit. 
• the typical characteristic of EFM·RU is 

shown in figure 2. 

STANDARD FREQUENCY (Hz) 

367.5 532.5 697.5 862_5 1000 
382.5 547.5 712.5 877.5 1500 
397.5 -562.5 727.5 892.5 1700 
412.5 577.5 742.5 907.5 1900 
427.5 592.5 757.5 922.5 2100 
442.5 607.5 772.5 937.5 2300 
457.5 622.5 787.7 952.5 2500 
472.5 637.5 802.5 967.5 2700 
487.5 652.5 817,5 982.5 2900 
502.5 667.5 832.5 99p.5 
517.5 682.5 847.5 

ATTIOSIATTENUATIONCHAR"ACTCRISTIC Fig. 2 
EfM.RU-19OHr 

:m 
185 190 19S 

fREQ(Hz) 

300Kn EFM·AU 

asc OUTPUT IMPEDANCE: 600 n 

INSERTION lOSS: 20 LOG i;-." 6 (OBI 

Fig. 3 

SPECIFICATIONS 
ITtMS EFM·RU EFM·RG 

For Receiver 
Frequency 

150-360 Hz 500-15-00 Hz 
Range 
Frequency 

±O.l% max ±O.l% max 
Tolerance 
Insertion 

10 DB max 14-0B max 
Loss 
Band WIdth 

0.4% min 0_2% min 
(at-30B) 
Attenuation 

30 DB min 16 DB min 
lat±ISHz) 

0.032'.,1 (O.B~).3 

1111 

'--__ -'---___ -<> OUTPUT 

C=O.OO5J1F (under loooHz( 
C=O.O{}1pF (1000Hz and over) 

Fig. 4 

EFM·R EFM-S 
For -Sender 

360-2900 Hz 360-2900 Hz 

360-999 Hz±O_SHz 360-999 Hz±I.OHz 
1000- 2900 Hz± l.OHz iOOO-2900 Hz ±l.OHz 

10 DB max 

0_2% min 

18 DB min 

Input Output 
300 K 0 ' 

Impedance 
Temperature Operating -20-60·C 
Range Allowable -40-80'C 

6~~,rc~~reof 3_5 x 1O-5/·C 
Frequency 

Murata Manufacturing Co., Ltd. 
Nagaoka, Kyoto, Japan 
Telex: 05429-901 MURATA KTN 
Cable Address: MURATAKYOTO 

Murata Corp. of America 
2 Westchester Plaza, Elmsford, 
New York 10523 
Telex: MURATA EMFD 23-0137332 
Phone: 914-592-9180 
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SEC. 2300· CRYSTALS/TUNING FORKS! RESONANT REED DEVICES 

: FREQUENCY CONTROL DEVICE.S : 

CRYSTALS------------------------------------~ 

,J 
3KHz :1- 80KHz 

10KHz 130KHz 

IIII I 
10KH. . l3aKHz 

50KHz . 250KHz 

75KHz • 800KHz 

300 KHZ_ 
II 
soaKH .. 

"ri 'm 
5 KHz 10KHz 50KHz 100 KHz 500KHz 1000KH. SMHz 10 "Hz 

Leadership in the design and manufacture of low frequency crystals enables 
us to provide the widest variety in choosing the proper crystal for your 
application. Dependable quality and producible specifications help you to 
keep your production schedules. Complete spectrum coverage from under 1 
KHz to over 50 MHz means one source that can handle most applications. 
For technical information, see our catalog. 

OVENS 

NE·62 EC·62 

EC-66 

CRYST AL OVENS COMPONENT OVENS 

Crystal and component ovens that employ 
dynamic thermal design and utilize the best 
components and construction techniques. 
Either standard or custom designs to pro­
vide optimum per for man c e for your 
application. Contact us for details. 

Electronic or Thermostatic Control 

NE·6 

NE·13 

NE·14 T·7 

NE·461 

NE-100 

OSCILLATORS--~----------------f 
Time base for TV, navigation, clocks, computers, fax, cali­
bration, counters and numerous other applications. Standard 
and custom deSigns for digital or linear requirements. 
Optional temperature or voltage control. Several forms of 
packaging. Complete design and production capability. We 
supply the most compatible combination of crystal and 
'circuitry because both are our specialties. 

TO-2110 TO-118 
NE-200TO 

SERVICE--------------~-------------~ 

Complete application assistance followed by prompt, dependable delivery of reliable frequency control 
devices will help ensure the success of your product. Contacting our sales representative or factory will 
bring a rapid, useful response. The value of our service is enhanced by allowing us to work with you early 
in the design stage. 

Write for catalog and pamphlet on "Writing Crystal Specifications". 

~~~~'1~[~ 
357 Beloit Street. Burlington, Wisconsin 53105 Phone: Area Code 414 763-3591 
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PROPORTIONAL CONTROL CRYSTAL OVENS 
New technology in circuit design now provides low 
cost proportional control crystal ovens. High re­
liability, low sustaining power consumption, noise-

MODEl PC2 
For 2 HC·51 U crystals 12 or 
24 VDC. 7SoC or 8SOC. 

PROPORTIONAL CONTROL 

MODEL T05P 
For TOS crystal 12 or 24 VDC. 
7SoC. 

PROPORTIONAL CONTROL 

. MODEL PC4 
For 4. HC·51 U crystals 12 or 
24 VDC. 7SoC or 8SoC. 

PROPORTIONAL CONTROL 

MODEL PCL1·25 
For HC·2SI U crystal 12 or 24 
VDC. 7SoC or 8SoC. 

PROPORTIONAL CONTROL 

less operation and precise temperature control. A 
representative few of many available models are 
shown below. 

MODEL PC2·2D 
For 2 HC·51 U crystals 115 VAC. 
75°C. 

PROPORTIONAL CONTROL 

MODEL PCL1·6 
For HC·51 U crystal 12 or 24 
VDC. 7SoC or 85°C. 

PROPORTIONAL CONTROL 

MODEL ADP4·12 
For 4 HC·S/U'·crystals 12 VACI 
VDC.75°C. 

PROPORTIONAL CONTROL 

MODEL PCL2·6 
For 2 HC·SI U crystals. 12 or 
24 VDC. 75°C or 85°C. 

PROPORTIONAL CONTROL 

==========COMPONENT OVENS 
============== featuring solid state PROPORTIONAL CONTROL 
Ovenaire's line of proportional control component 
ovens completely covers the field, from PCB mount 
mini-ovens for dual· inlines and micro circuits to 
large cavity area ovens; from low cost models for 
competitively priced equipment to fully qualified 
units for military programs. Two typical models 

\ 

that have found many applications are shown 
below. 

MODEL CO·1126 
2.8 VDC. 
PROPORTIONAL CONTROL. 
Temp. SO°C to 95°C factory set. Heated 
cavity 2.05" sq. x 2.7S" high. 7 pin internal 
socket. 8 pin octal base. 

. MODEL DPC28·10 
28 VDC or 115 VAC. 
PROPORTIONAL CONTROL. 
Temp. SooC to 95°C factory set. Heated 
cavity 2.485" sq. x S.2S" high. 14 pin 
header with 12 color coded leads to 
cavity. 

THERMOSTAT CONTROLLED OVENS TOO! For 
more than a decade, Ovenaire has been recognized 
as the leader in thermostat controlled ovens. This 
proud reputation continues with a full line of crystal 
and component ovens featuring the reliable snap 
action thermostat. 

.i). ;;-::;:~,::":;:'i;;':'k"'uht_- C.II. TWX orwnto: 

• • CHARLOTTESVILLE, VA. subsidiary of 
•• 703·293·5148 / TWX 510·587·5481 Walter Kidde & Company. Inc. 

1420 Sea YELLOW SECTION for Local Offices. Phones eem/1971 



SEC. 2300 • CRYSTALS/TUNING FORKS/ RESONANT REED DEVICES 

FREQUENCY CONTROL DEVICES 
Ovenaire, Inc. for many years recognized as one of the world leaders in the design and manu­
facture of crystal and component ovens has utilized this experience and capability to establish an 
equally high reputation for oven stabilized crystal oscillators. Our specialized knowledge of crystal 
specifications coupled with production line techniques for matching crystal turn points to oven 
control temperatures make Ovenaire a logical choice for economical oscillators meeting any 
specified level of stability. 
Ovenaire is versatile. With instrumentation capable of measuring frequency deviations of parts in 
100 billion we can meet the most exacting requirements of a high precision Military nagivational 
system. At the same time, our volume production techniques enable us to supply competitively 
priced oscillators for such applications as commercial computer data transmission systems. 
Consult the tables on these pages. Select one of our standard design series or contact us for 
special requirements. 

OSC 18 SERIES 
HIGH STABILITY CRYSTAL OSCILLATORS FEATURING: 
Precision Glass Enclosed Crystals 

High Gain DC Proportional Oven 

Low Power - 3 Watts at +2S"C 

Designed for Hi-Impact Shock 

Now in3rd Year of Production 

Unbeaten for Price and Performance 

Options - Logic Output 
VCXO Control 
Supply Voltage: 
+12 VDC, +15 VDC, +28 VDC 

OSC 18-S 

1 MHz 

OSC 18-2 

I :f: 7-~'"~'~"11 -+ 
':::::.~ 

'.700 MAX. -----I l:A SQUARE \J 
DIMENSION11A" asc 18 SERrES 2~' FINE "COARSE FREO'AD".~ 

OSC 48 SERIES 2" LOCATED ON THIS SURFACE 

OSC 18-1 OSC 18-5 OSC 18-7 

1 VOLT RMS MINIMUM SINE WAVE INTO 500 OHMS 0.7v RMS 
INTO 50 n 

lxl0,8/WK 3xlO-9/DAY 

2xlO-1ORMS ± 5xlO-1OP·p 

o to +55°C -20 to +55°C 
<lxlO-8 2xl0-1O/"C 

5xlO·1O/l% 5xlO-1O/1% 

5xlO·1O/l% lxlO-9/1% 

lxlO-7 lxl0-7 

IN < 20 MIN IN < 30 MIN 

COARSE AND FINE 
PISTON TRIMMERS 

24 VDC WITH 

7xlO-9 PER DAY 

5xl0-10RMS 

-20 to +55°C 
lxlO-9/"C 

5xlO-9/1% 

2xlO-9/1% 

2xlO-7 

IN < 30 MIN 

±5xlO-9P-P 

-20 to +S5°C 
<5xlO-7 

. 2xl0-8/1% 

2xlO-8/5% 

5xlO-7 

IN < 30 MIN 

SINGLE PISTON TRIMMER 

P 

3.5xlO-6/YR 

-20 to +S5°C 
5xlO-9/"C 

3xlO-B/1 % 

5xlO·8/5% 

5xlO·7 • 

IN <20 MIN 

Technical data subject to change -0. ;;::';;;:::':.~;::;; ':hnIC.I.Sslst .... - Coli. TWX Dr wri .. : 

• • CHARLOTTESVILLE, VA. subsidiary of 
•• 703-293-5148 / TWX 510-587-5461 Walter Kidde & Company, Inc. 

K 
Kidde 
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VOl. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

FREQUENCY CONTROL DEVICES 
FIG. 1 OVEN STABILIZED 

OSCILLATOR SERIES 
Ovenaire produces many types of ovenized crystal oscillators 

to meet wide.y varying performance needs. Your ovenized 
oscillator requirement can be customized from one of these 
proportionately controlled standards. 

I ""._. I 

~J~IIB 

-20· to +60· -30· to +55" o· to +55' 

5xl0-orC 5xI0-JOrC IxIO-Bj'C 

±lxlO-6 ±5xI0-' ±5xI0-' 
IN 30 MIN IN 5 MIN IN 45 MIN 

10 to 15W 25 WAlTS 3.6WAm 

APPROX. 3.5W 2 WATTS I WATT 

115V AC 
, 

24V.DC 24V DC 24V DC 

12 to 24V DC 

-20·.to+60· -10' to +60' 

IxIO-OrC blO-orC 

±lxI0-6 ±lxI0-8 

IN 30 MIN IN 30 MIN 

8 WAlTS 8 WAlTS' 

APPROX 2.5 WATTS 

28V DC 28V DC 

15V DC 

FIG. 2 

I'tN' Of 7(.0400lA'PINI 
ON.nIDlA ac. 

~Q ~. 

- , •• ~ 'D. MDLI .... TID 
oli TN" 'UIt .. ACI 

OIOI,'a:·I."OA.O" 01".·1.'· •. .,..·._ 

FIG. 3 

r;A',*.OI r::1ID-::U:CMIlCIfOlll.I;r.:"' FIG. 4 

_1l~~~111 I· [ml- JJ - -. . -
0100 I . I,I7IUIII 

.n ~ .• 00 :~~c~."DtI 
.. t-.:TOll "'10."'" HClUE ".,tNcntII I.OCA1nOll 
o-ill TII .. IUVACI 

TCXO SERIES Supply Voltage + 12 VDC. (+5 VDC to +20 VDC Optional) 

Logic Compatible Output -

-5'C to +GO'C 

±2xlO- 6 REF +25'C ±Ixlo-e 
REF +25°C ±l.5xIO-- REF +25°C 

IxI0- 8jYR 2.5xlO-8/yR 

5 PLACI, a.alltDIA ., ±5xlO-8 ±8x10 -8 

blO -e/VII " 
. .1 

±4xIO-8 ±5xlO-' 

VCXO SERIES AVAILABLE IN VARIOUS PHYSICAL CONFIGURATIONS 

• Frequency Range 5 to 50 MHz • Low Distortion F.M. Oscillators 

• ±0.005% to ±0.03% Deviation • Oven and Non-Oven Models 

2.5xlO-e/VR 

±8xlO-' 

• ±100PPM to 0.2 PPM Stabilities • Compact Size Technical data subject to changa 

.0. ~~:;;;~':...~;;~/Oul_- Coil. TWXorwtito: 

• • CHARLOTTESVILLE, VA. subsidiary of 
•• 703·293·5148 / TWX 510·587·5461 Walter Kidde & Company, Inc. 
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SEC. 2300 • CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

FREQUENCY CONTROL DEVICES 
PRINTED CIRCUIT MOUNT 
CRYSTAL OSCILLATORS 

IMHz to 150MHz 

Pin Connections 
PIN 1 +VSUP 
PIN 2 OVDC 
PIN 3 OVDC 
PIN 4 OUTPUT 

HARMONIC LEVEL 

CONFIGURATION 

HEIGHT DIM A 

• EXTENDED CAPABILITY 
• LOGIC LEVELS TO 60 MHz • LOW COST 
• SINE COVERAGE TO 150 MHz • SMALL SIZE 
• FAST PROTOTYPE SERVICE • RELIABLE 

~_~QUARE .., rrA r-I ___ UQ i l'4 I 'SQUARE I 

+-+~ :n 
3--# jlrlJ 

6-32 STUDS 030DIA 
4 PINS 2 PLACES 

FIG 1 

±.0012% 

<5 

<50 NS <4 NS 

1 VRMs ±30% +10DBM ±3db 

1 Kn Resistive son Resistive 

-30 DB 

FIGURE 1 FIGURE 2 

.625 

ORDERING INFORMATION 
Spe~fy Series Number and Desired Frequency 

Example: 8.3 MHz Logic Unit would be OSC 51-1-2 (8.3 MHz) 

Pin Connections 
PIN 1 +VSUP 
PIN 2 OVDC 
PIN 3 OVDC 
OSM OUTPUT 

±.0015% 

. O. :;:~;;C~:,::~;=i;; :7"icOlo .. iS'BRCB- Coil. TWX Dr w,;": 

• • CHARLOTTESVILLE, VA. subsidiary of 
•• 703-293·5148 / TWX 510·587·5461 Walter Kidde & Company, Inc. K 

Kickle 
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ISO-FORK® OSCILLATORS 
Output frequencies from 1.0 to 20,000 Hz. Abso­
lute frequency accuracies from ±.1 0% to 
±.001 %. Operating temperature ranges up to 
from -55°C to + 100°C depending upon accu-

. C?cy. Wide choice of DC inputs from 5 to 28 volts 
and output waveshapes such as logic-clock, 
square or sine. Full MIL shock and vibration en­
vironmental capability, hermetically-sealed de­
signs. Also ultra low current versions, miniature 
sizes, specials to suit either your performance or 
packaging requirements. 

ISO-FORK® FILTERS 
Narrow-band, band-pass, frequencies from 1,000 
to 20,000 Hz. Butterworth 3 db bandwidths from 
.04% to .40% of center frequency, 60 db to 3 db 
shape factor 32 to 1, center frequency stability 
better than ±.001 % 1°C. 2 pole or 4 pole stagger­
tuned with active circuitry to stabilize bahdwldth 
and provide insertion gain of 100 (40 db) at cen­
ter frequency. 1 K input Z, up to 1.0 volt rms out­
put into 10K, dynamic range greater than 72 db, 
+ 15 VDC input at 20 Ma. Specials to suit your 
requirements. 

ISO-FORK® 
OPTICAL MODULATORS 
Frequencies from 40 to 1,000 Hz ... for modulat­
ing or chopping either light or energy beams. May 
often be used to replace motor driven choppers, 
offering weight and power savings plus no need 
to lubricate. Particular design and construction 
provides exceptional fork balance and high resis­
tance to shock and vibration for most MIL specs. 
Tine ends may be fitted with shutters, lenses, or 
mirrors to suit your special requirements, various 
drive circuits available. 

1_'·: 
-20H-+tH-+ 

H-+tH-+ 
-'0 H-+ttI1-+ 

t--+--+ffit-t 
db -40 t--+-+t+H 

i-,ol-t-lt-l-tt--r--+++-+--I 

1~::~-+-++-+--I 
-'0 

The Iso-Fork® is a modern, unique, high-performance concept of the conven­
tional tuning fork. Our products are widely used in designs ranging from test 
sets to computers to electro-optical systems ... from laboratory to satellites ... 
for commercial, industrial, or military applications. 

Philamon®INCORPORATED 
90 HOPPER STREET I WESTBURY, NEW YORK 11590 I PHONE: (516) 333-1700 I TWX: 510-222-4749 
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Monolithic crystal filters are 
becoming a popular topic of 
discussion these days. Since 
we've been making them longer 
(since 1967) and making more 
of them (over a quarter-million 
last year), we'd like to clear up 
a few misconceptions about the 
state-of-the-art. 

1. Monolithics are expensive~ 
Wrong. They cost less than 
conventional-crystal filters. 
And, their low cost/high per­
formance has brought reality to 
many "someday" applications. 

2. There are no standard 
models-Wrong again. PTI has 
over 20 standards at the 10.7 
MHz frequency alone. Plus a 
big selection of standards at 
other popular frequencies. 

3. There isn't enough variety of 
packaging-PTI offers several 
models in flatpack, upright 
mount and P.C. assembly. 
We've got more on the draw­
ing board. 

If you're now using standard 
crystal filters, or if you've been 
holding off because of cost, 
size or performance, we'd like 
to show you how monolithics 
can do the job better for less. 
Drop us a line and we'll send 
our new fact sheet. 

For off-the-shelf or custom 
models, if you have questions 
about monolithics, we've got 
the answers. 

eern /1971 
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STANDARD MODELS. 
For low cost, take our 10.7 MHz integrated crystal filters. All models 
are available off-the-shelf. All feature tandem monolithic construc­
tion for minimum size and high stopband performance. Our 10.7's 
are available in upright, flatpack, p.c. assemblies or sets of mono­
lithic units for assembly on your own board. 

Guide to Standard 10.7 MHz Models 

13 kHz 15 kHz 30 kHz No. Poles Dimensions 
Bandwidth Bandwidth Bandwidth (Resonators) WxlxH 

2194F 2195F 2196F 2 . 185x.432x.450 

1463 1464 1465 4 .47x.59x.59 

1466 1467 1468 4 .61x.89x.22 

1469 1470 1471 6 .47x.59x.59 

1472 1473 1474 6 .61xl.31x.22 

1475 1476 1477 8 .47x.73x.59 

1478 1479 1460 8 .61x1.75x.22 

1433 1434 1435 8 1.02x2.39x.52 

Other bandwidths to come. 

. Models 1433-35 Interchange with commonly used conventional crystal filters. PTI 
also offers standard models at many other ·popular frequencies Including 5.26. 6.46, 
8.0, 16.9, 20.0, 21.4, 30.0, 32.0, 75 and 156 MHz. 

CUSTOM MODELS 
The same cost saving techniques of PTI standard integrated crystal 
filters can be applied to your high volume custom requirements in 
I-F filtering, spectrum clean-up, parametric up-conversion and front 
end filtering, just to name a few. PTlengineers will work with you 
from start to finish to meet your specific requirements from 5 to 
300 MHz, Special packaging, too. Prototypes are usually available 
within 4 weeks. Give us a call on your next project. 

Plezo Technology Inc. 
2400 Diversified Way 
Orlando, Florida 32804 
305-42>1574 

See YELLOW SECTION for Local Offices, Phones 1425 
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REEVES-
HOFFMAN 
Described are typical units of commonly used 
types. Descriptive data, including measured capa· 
bilities, furnished on request. If your need con­
cerns tYpes and parameters not shown, please 
contact our plant. 

• All units listed are also available in T·5 'h glass holder. 

Available with special Co, C1, and Ll for filter applications • tempera­
ture coefficients to your specifications • pre·aging to guarantee 
stability of high precision units • special designs for high shock and 

. vibration. All units meet mil·309B requirements. Special high preci· 
sion units, with aging characteristics up to 2 X 10-11 per day, are 
available. in standard frequencies of 1, 2.5 and 5 MHz. 

CRYSTALS 

•• Also available In T·9 glass bulb. 

QUARTZ CRYSTAL 
HOLDERS 

1428 

RH·6 (S5) 

RH-13 (SS) 

A-3 (CW) 

A·2 (CW) 
A-5 (CW) 

CW-Coldweld 

SS-Solderseal 

RH-18 (55) 

RH·512 (5S) . 

C{CW) DA{CW) 

Illustrations show actual sizes 

E-l(CW) 

E-2 (CW) 

8-5 (CW) E·3 (CW) 

~REEVES-
7fitHOFFMAN 

DIVISION OF DCA 
400 WEST NORTH STllEET, CARLIStE, P .... 17013 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

REEVES-HOFFMAN CRYSTAL FILTERS 
Note: The frequencies and bandwidths indicated are not to .be considered production limitations. Variations of 

these filters can be made over the frequency range of approximately 10 kHz to 30 MHz (or higher). 

REEVES-HOFFMAN CRYSTAL OSCILLATORS 
Note: Parameters shown are not production limitations. Custom designing is available from 1 Hz to 200 MHz. 

Stability, aging, output voltage, waveform, and environment to your specifications. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1427 
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OVENS CRYSTALS OSCILLATORS 

a 
snelgrove 

special 
Now - custom-built oscillators and 

monolithic filters 
Longtime leaders in the research and development of 
quartz crystal filters, C. R. Snelgrove offers a new 
custom-design service .•. for temperature compen­
sated crystal oscillators and monolithic crystal filters 
. . . another plus in Snelgrove's range of quartz 
crystals, crystal ovens, filters and oscillators. 

And Snel,grove now offers extended production 
facilities-more than doubling previous capacity ... 
assuring the maximum performance at minimum' 
C9St. 

Snelgrove'sexpert technical consultants are ready 
to help you at any time. Toronto (416) 447-8531 is 
the number to call with your quartz problems. 

c. R. SNELGROVE 
COMPANY LIMITED 

141 BOND AVENUE, DON MILLS, ONTARIO 
Tel: (416) 447-8531 Telex: 02-21598 
Twx: 610-492-1354 Cables: Snelcrstl 

"A Member of the Leigh Group of Companies" 

CRYSTAL FILTERS 
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SEC. 2300· CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

Oscillators ... XT AL ... Fork ... Logic Clock. • • 
TCXO ... Custom or Standard ... 
We know all oscillator requirements are 
a little bit different. Our "SPECTRUM" 
of standard frequency control devices is 

continually growing and we can adapt 

existing designs to exactly satisfy your 
requirement. Some more popular 

designs are described below. Write or call 

for complete specification information, 
or help with your requirements. 

TEMPERATURE COMPENSATED CRYSTAL 
OSC t1.~_~ Tg~S 

Designed for applications where no warm-up time 
or oven power is available and minimal size and 
weight are important to the user. Thermistor-var' 
actor compensation networks and Silicon IC active 
devices provide optimum performance. Excellent 
long-term stability results from use of glass-en­
closed or cold weld quartz crystal. 
PCB Mounting; hermetically sealed 

Accuracy: ±1 x 10-6 at +2SoC 
Stability: To ±3 x 10-7 at 0° to SooC 

SERIES 7000 
Frequency: 10 kHz to 20 MHz, TIL, DTL output 
Package: 2" x 2" x .63" 

SERIES 7001 
Frequency: 100 kHz to 20 MHz, TTL, DTL or sine 

wave output 
Package: 2" x 2" x .75" 
SERIES 7002 
Frequency: 2.7 MHz to 20 MHz, TIL,. DTL output 
Package: 2" x 2" X 112" 

SUB-MINIATURE CRYSTAL OSCILLATOR I.C_ 
LOGIC CLOCK 

This tiny oscillator supplies a clocking signal for 
use in digital computer applications where space 
and power are limited. Simple design allows use of 
premium quality components to attain hillh reli­
ability. Can be used In high shock, high Vibration 
environments, including aircraft, shipboard, ocean­
ographic, missile, or mobile. 
SERIES 7003 
Frequency: 3 MHz to 100 MHz 
AccurillY: ±10 ppm at 25°C 

±50 ppm, -55°C to +1250 C 
Stability: ±l X 107/24 hours at 25°C 
Package: .88" x .88" x .45" Can be mounted on 

printed circuit board. Hermetically sealed. 

~ 
. ~ : : :. : : =.= : :. . 

SUB-MINIATURE TEMPERATURE COMPENSATED 
CRYSTAL OSCILLATOR 

Designed for applications where no warm-up time 
or oven power is available, this series represen"ts 
the smallest TCXO known. Employing state-of-the-art 
technology, these subminiature devices dissipate 
less than 80 mW of power. Excellent long-term 
stability results from the use of glass enclosed, or 
cold-weld quartz crystals. 
SERIES 7013 
Frequency: 8 MHz to 20 MHz 
Accuracy: ±1 x 10-6 at +25°C 
Stability: To ±l x 10-6, -40 to + 70°C 
Package: 1" x 1" x 112" Can be mounted by ter­

minals on PCB. Hermetically sealed. 

CRYSTAL OSCILLATOR I.C. LOGIC CLOCK 

This series of high reliability, low power tonsump· 
tion I.C. Logic Clocks provide complimentary oul:, 
puts for computer systems requiring both Q and Q 
logic levels. Low profile makes printed circuit 
mounting practical for high density packaging. This 
deSign has been found appropriate in high shock 
and vibration environments. 
SERIES 7017 
Frequency: 
Stability, 
output: 

187.5 kHz to 20 MHz 
±.005% 
Q Logic "0" = + 0.5V Max. Sink 5 mA 
.Q.Logic "1" = +3.0V Min. Source 1 mA 
Q Logic "1"= +3.0V Min. Source 1 mA 
Q Logic "0" = + 0.5V Max. Sink 5 rnA 

Temp. Range: - 55°C to + 125°C 
Input: 5Vdc ±10%, 7 to 20 mA 
Package: 1.2" x .6" x .S" 

SUB-MINIATURE TUNING FORK OSCILLATOR 

Tiny eleven-gram package combines the advantages 
of ceramic transducers and modem Integrated cir­
cuitry. Unit mounts by leads directly on printed 
circuit board. Tuning fork element Is mounted In 
silicon-rubber which provides isolation from shock 
and vibration. 
SERIES 6205 
FrequenllY' 4 kHz to 40 kHz 
Output: Logic "0", <+0.5 volts 

Logic "1", +4.0 ±0.5 volts 
Waveshape: Square . 
Rise-FaJl Less than 5% of total period measured 
Time, . from 10% to 90% of maximum. 
Package, ¥a" square. Only Ul' high when seated. 

Hermetically sealea. . 

PRECISION OSCILLATOR 

Sub-miniature tuning fork oscillator. Combines ad­
vantages of ceramic transducers and modern Inte­
grated circuitry for high performance In a small 
package. Resonator element is mounted In sillcon­
rubber to provide isolation from shock and v)l!raJ!on. 

SERIES 6222 
frequency, 1 kHz to 40 .kHz without multipliers. 
Output: 1 volt rms minimum to 10,000 ohm load, 

sine. 
Package: 2" x 2" X 112" seated height. Lead mounted 

directly to printed circuit board. Her­
metically sealed. 

BLDG. 240, SANTA BARBARA AIRPORT· P.O. BOX 948 
GOLETA, CALIFORNIA 93017 • PHONE (805) 964-7791 
FEDERAL STOCK CODE NO. 32464 
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CRYSTAL FILTERS 
"II.!B~AN~D~P~AS~S~F~IL~TE~RS~& ~D~EL~AY~EQ~UIIIA·L.-. DCA and/or MIL·STD·188 Type Crystal Filters that provide required amplitude and 

IZERS FOR VOICE. RTTY MULTI·PlEX envelope delay characteristics without use of separate equalizers are available at 
OR DATA TRANSMISSION. Carrier Frequencies of 100KHz through 1750KHz for both two and four channel 

applications. 
Standard and custom designs TEMPERATURE COMPENSATED VOLTAGE 

for bandpass, band reject, phase CONTROLLED CRYSTAL OSCILLATOR: 

matched filters plus discriminators 
are available at frequencies of 
10KHz through 30M Hz. 

CRYSTAL 
OSCILLATORS 

Fixed frequency, voltage controlled, 
temperature compensated or oven· 
ized. Standards, miniaturized and 
custom designs available from 5Hz 
through 100MHz. 

MAGNETIC 
COMPONENTS AND 

RESONATORS 

LC BANDPASS FILTERS 

MINIATURIZED 8 POLE CRYSTAL FILTER 

Lowpass, highpass, bandpass, band 
reject and prescribed transfer func· 
tion characteristics available from 
1Hz to 150MHz. 

1430 

COMPUTER OPTIMIZED DESIGNS OF 
CRYSTALS, OSCIUATORS AND FILTER 
NETWORKS. 

Custom resonator design and 
production is available for frequen· 
cies from 10KHz through 30MHz. 

COMB FILTER ASSEMBLY 32 CHANNELS 

A SubSidIary of THE TEe H N I CAL MAT E R I E Leo K P 0 RAT ION 
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SEC. 2300 • CRYSTALS/TUNING FORKS/RESONANT REED DEVICES 

This is a partial listing of available designs. Modified or Custom designs are available for your specific 
application. Contact our local representative (see yellow section) for technical or sales assistance. 

Center Stopband 
Frequency Passband Bandwidth 

10.000 KHz 75 Hz USB 250 Hz at 40 dB 
16.000 KHz 40 Hz 2KHz at 30 dB 
19.275 KHz 217 Hz 1120 Hz at 20 dB 
27.700 KHz 50 Hz 250 Hz at 50 dB 
61.150 Kl-lz 600Hz 2300 Hz at 70 dB 

100.000 KHz 10 Hz 120 Hz at 40 dB 

100.000 KHz 250Hz 1 KHz at 60 dB 
100.000 KHz 2790 Hz USB 4790 Hz at 70 dB 
100.000 KHz 2790 Hz LSB 4790 Hz at 70 dB 
125.000 KHz ±10 Hz at3 dB 3 Hz at 50 dB notch 
250.000 KHz 400 Hz at 1 dB 30 Hz at 30 dB notch 
250.000 KHz 2780 Hz USB 3500 Hz at 60 dB 

455.000 KHz 300 Hz at 6 dB 1700 Hz at 60 dB 
455.000 KHz Dual 6 dB 100 Hz & 1000 Hz 1 KHz & 5 KHz Dual 60 dB 
455.000 KHz 10 KHz at 6 dB 50 KHz at 60 dB 
500.000 KHz 2 KHz at6 dB 5 KHi at40dB 
500.000 KHz 6 KHz at 6 dB 35 KHz at 60 dB 
500.000 KHz 12 KHz at 6 dB 30 KHz at 60 dB 

500.000 KHz 22 KHzat6 dB 75 KHz at 60 dB 
1.000 MHz 900 Hz at 6 dB 24 KHz at 50 dB 
1.250 MHz 12 KHz at 6 dB 72 KHz at 60 dB 
1.600 MHz 750 Hz at6 dB 4 KHz at 60 dB 
1.600 MHz 2800 Hz at 6 dB 15.2 KHz at 60 dB 
1.750 MHz 2750 Hz USB 6 KHz at 60 dB 

1.750 MHz 2750Hz LSB 6 KHz at 60 dB 
2.500 MHz 12KHz 72 KHz at 60 dB 
5.000 MHz 12 KHz 72 KHz at 60 dB 
5.000 MHz 50 KHz 250 KHz at 50 dB 
5.750 MHz 3000 Hz at 3 dB 450 Hz at 60 dB notch 
6.290 MHz 500 Hz 20 KHz at 60 dB 

6.400 MHz 8000 Hz 20 KHz at 60 dB 
8.242 MHz 7500 Hz 17.5 KHz at 60 dB 

10.000 MHz 6300 Hz 63 KHz at 40 dB 
10.000 MHz 36 KHz 160 KHz at 60 dB 
10.125 MHz 40 KHz 80 KHz at 50 dB 
10.700 MHz 70KHz 140 KHz at 60 dB 

11.500 MHz 50 KHz 450 KHz at 60 dB 
12.300 MHz 3200 Hz 52 KHz at 20 dB 
13.418 MHz 7500 Hz 17.5 KHz at 60 dB 
15.542 MHz 7500 Hz 17.5 KHz at 60 dB 
16.533 MHz 7500 Hz 17.5 KHz at 60 dB 

21.400 MHz 20 KHz 40 KHz at 60 dB 
21.400 MHz 40 KHz 80 KHz at 60 dB 
21.400 MHz 60 KHz 120 KHz at 60 dB 
21.953 MHz 1600 Hz 20 KHz at 50 dB 

If you need Custom Designs at Standard Prices 

- you need the experience of TMC working for 

you. Our Computerized Techniques provide you 

with Optimum Designs and 

Rapid at Cost 

Case Size Insertion Source & 
In Inches Loss (dB) Load Z If!) 

1.5x4x3 10 1K 
2x2x .80 4.5 600 
1.75 x 1.75 x 3.5 10 10K 
2.25 x 4 x 1.5 1 12K x 10K 
1 x 2 x 3.5 4 1.8K-8.2K 
1.25 x 1 X 1.75 5 1500 

2 x 3.5 x .75 3 330 
2.5 x 3.5 x 2 3 330 
2.5 x 3.5 x 2 3 330 
2x6x2.5 3 1K 
2.9 x 2 x 2.5 2 12K 
1.875 x 2.75 x .65 4 500 

.5 x 2.75 x .76 14 lOOK 
1.45 x 3.5 x 1 4&7 2.5K 
1 x 3.5 x 1 8 500-2K 
.6 x 4,66 x 1.5 7 50-500 
1 x 1 x 3.5 8 2K 
1 x 1 x 3.5 8 2K 

1 x 1 x 3.5 8 2K 
1 x 2.8 x 1.07 3 50K 
.8 x 1.25 x 3.5 10 500 
1 x 2.8 x 1.07 6 9K 
1 x 2.8 x 1.07 6 9K 
1 x 1.12 x 3.38 3 3.3K-500 

1 x 1.12 x 3.38 3 3.3K-500 
.8 x 1.25 x 3.5 10 500 
.8 x 2.5 x 1.25 10 500 
1 x 2.37 x 1.03 8 50 
1 x 3.5 x 1 2 50 
.625 x 21/8 x .750 6 470 

.825 x 3 x .562 3 2.8K-150 
1.75 x 3.75 x 1.25 2 50 
1 x 1.77 x .88 6 50-500 
1x2.5x1 3 100 
.7 x2.2x.7 4 50 
1.31 x 2.35 x .782 8 50 

1f2 x 1.27 x .718 4 1K 
.93 x 1.68 x .75 2 470 
1.75 x 3.75 x 1.25 2 50 
1.75 x 3.75 x 1.25 2 50 
1.75 x 3.75 x 1.25 2 50 

1.2x.6x.4 3 700 
1.2x.6x.4 2 1400 
1.2 x.6 X.4 1 2100 
1 x 1.5 x .875 5 2K 

Complete sales and 
technical information 
available, contact Fac­
tory or Sales Rep. See 
Yellow section for 
local representative. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Part 
Humber 

FIL-0228 
FIL-0055 
FIL-0030 
FIL-0244 
FIL-0273 
FIL-0283 

FIL-0099 
FIL-0095 
FIL-0097 
FIL-0131 
FIL-0008 
FIL-0127 

FIL-0063 
FIL-0100 
FIL-0274 
FIL-0317 
FIL-0345 
FIL-0344 

FIL-0343 
FIL-0043 
FIL-0366 
FIL-0031 
FIL-0005 
FIL-0107 

FIL-0108 
FIL-0367 
FIL-0368 
FIL-0377 
FIL-0230 
FIL-0044 

FIL-0003 
FIL-0134 
F·IL-0039 
FIL-0035 
FIL-0375 
FIL-0231 

FIL-0288 
FIL-0113 
FIL-0295 
FIL-0296 
FIL-0314 

FIL-0511 
FIL-0512 
FIL:0513 
FIL-0028 
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Vol. 2 ACTIVE COMPONENTS ICIRCUIT ASSEMBLIES / CONTROLS & DRIVES .... 
7bRDTEL ,,-'NC. 13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

PHONE: 816·761·6314 liNX·910·7777037 

CRYSTAL CONTROLLED CLOCK OSCILLATORS 
• 1 'HZ to 25 MHZ Fixed Frequency Crystal Oscillator • Available in Encapsulated PIC Mount or Hermetic Seal 

• Excellent Rise/Fall Time, Square Wave 
• Compatibte with T2l logic 
• Minimum Power Required, All Solid State 
• Economically Priced for Industrial Applications 

TYPE 
*FAN 

FREQUENCY RANGE 
TEMP. RANGE 

TOLER,ANCE POWER REQUIREMENT OUT DEG.C. 

T070E10E 10 7 KHZ to 100 HKZ -20 tp + 70 ± 200 PPM (.02%) Operating Voltage 3.5 to 5.5 V DC 
T07OG10E 10 7 KHZ to 100 HKZ -20 to + 70 ±300 PPM (.03%) Nominal Power 30 MW 100 KHZ Up 
T070F10E 10 7 KHZ to 100 KHZ -20 to + 70 ± 500 PPM (,05%) Special Order for other operating voltage. 
T070E05E 5 100 KHZ to 500 KHZ -20 to + 70 ±200 PPM (.02%) Logic Out: 
T07OG05E 5 100 KHZ to 500 KHZ -20 to + 70 ±300 PPM (.03%) 1 = 2.4 V Minimum 
T070F05E 5 100 KHZ to 500 KHZ , -20 to + 70 ±500 PPM (.05%) o = 0.4 V Maximum 
T070D05E 5 500 KHZ to 2.5 MHZ -20 to + 70 ±100PPM (.01%) *1.6 MA Maximum per Unit 
T070E05E 5 500 KHZ to 2.5 MHZ -20'to + 70 ±200 PPM (.02%) Duty Cvcle 40% to 60% 
T100F05E 5 500 KHZ to 2.5 MHZ -55 to + 100 ±500 PPM (.05%) RISE/FALL TIME (10% to 90% Points) 
T070D05E 5 2.5 MHZ to 25 MHZ -20 to + 70 ± 100 PPM (.01%) 20 Nanoseconds or less - 2.5 MHZ and Up 
T070C05E 5 2.5 MHZ to 25 MHZ -20 to + 70 ± 50 PPM (.005%) 50 Nanoseconds or less - .1 MHZ to 2.5 MHZ 
T105D05E 5 2.5 MHZ to 25 MHZ -55 to + 105 ± 100 PPM (.01%) Size 1.5" x 1.5" x 0.45" Max. 
T105C05E 5 2.5 MHZ to 25 MHZ -55 to + 105 ± 50 PPM (.005%) For Metal Case Hermetic Seal Use H 
T070J05E 5 2.5 MHZ to 25 MHZ -20 to + 70 ± 20 PPM (.002%) Suffix in Place of E Suffix. 

QUARTZ CRYSTALS 

COLD WELD RESISTANCE WELD 

Frequencies trOm)15 KHZ to 100 MHZ manufactured to the highest tolerances and hermetically sealed with the 
latest methods. , ' 

Torotel's cold welding process provides crystals to the most severe tolerances in the HC-38/U, HC-39/U and HC-41/U 
crystal holders. These holders are checked for helium leaks at parts in 10-9 CC per second. Crystals packaged in this 
manner are especially suited for PC board mounting. I 

Resistance weld sealing is available at no extra cost in the HC-6/U, HC-18/U, HC-25/U and HC-33/U standard 
holders. This process uses an electrical weld to seal the crystal unit in a helium-nitrogen atmosphere. Solder balls and 
aging due to flux contamination are completely eliminated. 

QPl·3098 

In house laboratory facilities can perform testing to MIL-C-3098E. Many standard types are QPL approved and 
custom designs are available on request. 

CRYSTAL FILTERS 
Crystal filters from 10 KHZ to 30 MHZ are computer designed for maximum performance. Custom designs are 
considered a challenge. Contact Torotel's engineering staff ,for assistance. See EEM Section 2700 for LC and Modem 
Filters. 
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~ ., 
VECTRON ,.,.. 

,Y~~~,l 
MODEL CO-204 CO-203 CO-202 CO-201 CO·214 CO-213 CO-212 CO·211 CO-224 CO-222 CO·221 

AGING RATE 1x10-9/day 3x10-9/day 5x10-9/day 1x10-S/day 1x10-S/day 3x1Q-8/day 5x10-S/day lxlO-7/day lxlQ-8/day 5xlD-S/day 1x1D-7/day 

TEMPERATURE DOG to +50oG: ±5xlD-g DOG to +50oG: ±5xlD-S OOG to +50 o G: ±5xlQ-8 
-20 o G to +70oG: ±lxlD-S _55°G to +85°G: Optional _55°G to +80 o G: Optional 
-55°G to +85°G: Optional 

FREQUENCY 1·15 MHz (lower and higher frequencies with 500 KHz to 50 MHz (lower frequencies with 
inclusion of dividers or multipliers; have de· inclusion of dividers) 

Up to 150 MHz 

livered units with output as low as 1 KHz) 

INPUT VOLTAGE Oscillator: 5-32 VaG Oscillator: 5-32 VaG 
Oven: 5-32 VaG Oven: 5-32 VaG 

Oscillator: 20·32 VaG 
Oven: 20·32 VaG 

OVEN CONTROL 

SIZE 

Proportional (integrated circuit) 

2"x2"x4"; octal plug·in 
.I0ther configurations available) 

_~ (Temperature Compensated Crystal Oscillators) 

MODEL CO·251 CO·252 CO·252·3 , CO·252·4 

TEMPERATURE OOC to SOoC --20°C to + 70°C OOC to +50oC -5SoC to +85°C 
±lx10-6 ±lx10-' ±2x10-7 . ±5x10-' 

INPUT S·30V, 5ma. 12·30V, lOma 12-30V,10ma 12·30V, 10ma 
OUTPUT 1 VRMS into 1K (DDT/TIL compatible output optional) 

AGING Better than 1xI0-8/day and 1x10-' /year 
FREQUENCY 1·10 MHz (Higher and lower frequencies optional) 

SIZE 2"x2"x¥4" (smaller size and other configurations available) 

MODEL CO·231 CO·232 CO·237t CD·233M 

OUTPUT TIL/OlL TTLiOTL TIl/OTL 
S VOC 

3-30 MHz 

ECL 
-IS VOC 

1-125 MHz 
INPUT 5 VOC S VOC 

FREQUENCY 4 KHz·100 MHz 3·30 MHz 
SIZE 1l!2"x1lf2"x'l2"* 1"x1"x'l2" l'12"X¥4"X%" 1'12"x1'12"x%" 

TEMPERATURE Standard: DoC to + lOoC: ±.002S% 
Option ·1: -S5°C to +8SoC: ±.005% 
Option ·2: -5SoC to+10SoC: ±.005% 
Option ·3: OOC to + sooC: ±.0003 % 

t C()'237 plugs Into 14 pin dual In·line socket. 
* For 0.3" height in 200 KHz· 30 MHz range, 

specify CO·231L 

Proportional 

2"x2"x3"; octal plug·in 
(Other configurations available) 

Proportional (integrated circuit) 

2"x2"x4"; 7 pin header 
and rf connector 

(Voltage Controlled Crystal Oscillators) 

MODEL CO·271V CO·273V CO·220V 

FREQUENCY 10 MHz 1 MHz 100 MHz 
VCXO RANGE ±O.l% ±0.5% ±.05% 

LINEARITY ±1% ±S% ±1% 
STABILITY o-SOoc 0-50oC O·SOoc 

±.001% ±_O25% ±lx10-' 
OVEN NONE NONE PROPORTIONAL 
SIZE 2"x2"x:V4" 2"x2"x3A," 2"x2"x4" 

MODEL FS·323 FS·321A CO·243 
----------------------~------

AGING 1x10-1 ° /day typical 30·60 days after turn·on 
WARM·UP 5x10-IO/day, four hours after turn·on 

following 24 hour off period 
FREQUENCY 5,1& 0.1 MHz 5,1 & 0.1 MHz 5 MHz 

LEVEL 1 VRMS/SO ohms 1 VRMS/SO ohms 1 VRMS/SO ohms 
a·50oC ±SxlO-1 ° ±3x10-'O ±3x10-IO 
INPUT 115/230 VAC l1S/230 VAC 22·30 VOC 

S!!.E 3112"Hx19''Wx14''0 S1/4"Hx19"Wx14"O 4"x4"x10" 
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X-tron- Electronics Inc. 

HC.18/1l & HC·2S/U Holder 
(Pin E) (Pin D) 

250 KHz to 625 KHz 
3 MHz to 20 MHz fundamental. 
15 MHz to 60 MHz 3rd overtone. 
50 MHz to 100 MHz 5th overtone. 

HC-6/U & HC·17/U Holder 
(Pin A) (Pin B) 

130 KHz to 625 KHz fundamental. 
• 990 MHz to 20 MHz fundamental. 
10 MHz to 60 MHz 3rd overtone. 
50 MHz to 100 MHz 5th overtone. 

Pin A ................................................. 050" dia. pin .238" long 
Pin B ................................................. 093" dia. pin .375" long 
Pin C ..................... ~ ........................... 030" dia. wire loS" long 

TO·5 Holder 

5 MHz to 20 MHz fundamental. 
20 MHz to 60 MHz 3rd overtone. 
50 MHz to 100 MHz 5th overtone. 

HC·U/U Holder 

Metal holder to replace type 
CM·1, DC·ll and DC·34/35. 
.990 MHz to 20 MHz fundamental. 
10 MHz to 60 MHz 3rd overtone. 

Manufactured to customer's specifications or to government and or 
manufacturer's specifications, with tolerances of 1 % to .0005%. 
ST cut crystals available in Type X·B holder, 285 KHz to 335 KHz. 

HC·13/U Holder 

80 KHz to 200 KHz and down to 
60 KHz with 2" can fundamental cut. 

HC·12/U Holder 

3 MHz to 20 MHz fundamental. 
15 MHz to 60 MHz 3rd overtone. 
50 MHz to 100 MHz 5th overtone • 

Pin 0 ................................................. 040" dia. pin .238" long 
Pin E ................................................. 017" dia. wire loS" long 

Bracket for mounting type X·6 and 
X·13 crystals on circuit board. 

All sizes and shapes quartz crystals 
cut to specificatIons. 
Prime plating of gold or silver 
available. 

Many obsolete parts and holders in stock. FT·243, CR·1, CR·24/U, CM·1 
and FT·171B. 
Regrinding and replacement service available. 
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I 
I ELECTROMAGNETIC INDICATORS 

Designed for compact instrument and control panels, 
Allard miniature electromagnetic indicators provide 
positive visual signaling, are not subject to burnout, 
assure high readability in strong incident light. One­
piece balanced rotor for dependable performance under 

Tiny indicator, totally enclosed 
structure. Rotation up to 60°. 
CW or CCW. For use with plug· 
on flags. Operates in· any posi· 
tion. Case size: K6" 0.0. x 2%2" L. 

2 or 3 position slim indicator 
for narrow locations. Can supply 
power to rotate a flag arm up 
to 60° or can display a legend 
directly on rotor face. CW or 
CCW for two position operation. 
. 270" x .562" x I". 

Short, powerful semaphore indica· 
tor for CW or CCW rotation using 
demountable flag arms. Rota· 
tional anges to 60° . .works in any 
position, K6" diam. x %" long. 

TYPE 108 

Small indicator for 2- or 3-posi· 
tion momentary or 2 - position 
latching (memory) indication. 
Prism-cut plastic lens in head 
can focus external light on indio 
cator face. Colors or legends as 
required. l1/s" long, %" dia" 
K6" square head. 

Types ,30 129 124 

D. C. VOLTAGES To 28 To 40 To 40 

OPERATING POWER (WAITS) 0.8 0.9 1.0 

NO. OF CONNECTIONS 2 2 2 

WEIGHT (GRAMS) 10 10.5 5 

shock and vibration. Models for momentary or latching 
operation, from DC or rectified AC. All models can be 
supplied to meet particular requirements for operating 
voltage, type of display and mounting, to commercial 
or MIL specifications. 

Miniaturized semaphore indicator 
with rotation up to 60°. Available 
with CW or CCW rotation. For use 
with plug·on· flags. Operates in 
any position. Case size: %" 0.0. 
x ,575" long. 

Extended face indicator, permits 
display of complete words - or 
multiple symbols. For 2- or 3· 
position momentary, or 2-posi· 
tion latching imjication. Plastic 
capped for dust and moisture 
protection. Length 1 %", head I" 
by %". 

219 109 

TYPE 219 

Relatively inexpensive version of 
our highly successful instrument 
and panel mount indicator. Can 
display legends on the drum face 
or rotate a flag arm CW or CCW. 
2 or 3 position momentary or 2 
position latching operation. Indi­
cator drum is ,300" wide x .300" 
diam. Total length is 1 %". 

TYPE 120 

Tiny broad faced indicator avail­
able with 2· or 3-position momen· 
tary or 2-position latching indio 
cation. Shows colors or legends. 
Head. is 1<l' wide by Kt high. 
Body W' dia. Overall length l~l' . 

108 110 120 

To 40 To 40 To 90 To 50 To 40 

0.9 1.0 1.0 0.5 0.5 

2,3,4 2,3,4 2,3 2,3,4 2,3 

15 9; 10.6 35 9.5 . . . 
ELECTROMECHANICAL READOUTS 

.. High VISibility I 
Inherent Memory I 

Compact digital indicating 
modules for instrument, data 
presentation and other dis­
play systems. Seven electro­
magnetic indicating segments 
can be operated in any de­
sired combination by low 
power DC signals. Momentary Complete readout display op-
or latching tYpes. Windings erating as remote repeater of 
available from 1 to 30 V, cash register readings. Con-
11~l' h. x lKl' w. x 2W' d. tains readouts, encoding mat-
Digit size 1112" h. x 1" w. rices, pulsing and cycling cir-

TYPE 202 Other digit sizes up to 4" and cuitry and its own power sup· 
custom units with as many ply. Use of latching (memory) 
lines as necessary, alsO avail· type readouts makes average 

A wide variety of able. Operating time less than power consumption negligible. 
other sizes available 0.03 sec. Units also supplied Packaged for all-weather, out· 
in single and with packaged encoders and door use. Uses 4 Type 218 
multi· unit packages, decoders. readouts, 4" high. 

TYPE 1218 

Other sizes 
available 

A Fi: 'toie II QDotioni °N';Oi9RC liriViniinN°:ro,s, C °oriFi P. 
. 770 MAIN STREET, WESTBURY, L. I., N. Y. 11590 • (516) 334-8742 
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. " 

Specify AMPHENO'L· 
Concentri,c and Digital Dials 

IB:=~~IAMPHENOL 

for precise potentiometer control 

1370 Series, Concentric 
Only 'Va" diameter (1" with finger brake), this 1 O-turn Microdial® 
projects 2%2" from panel. Don't let the small size of this dial 
fool you. It has the same silent gear action of the conventional 
size Amphenol dials. It indicates angular position of potentiom­
eters and multiturn devices of 10 turns and less with. 1 000: 1 
indexing accuracy. Inner dial counts turns, outer dial counts hun­
dredths. Locks rigidly onto shaft to eliminate backlash. Epicycli­
cal internal gearing assures readout accuracy. Finger-tip lever 
offers positive brake action without disturbing critical settings. 

1350 Series, Concentric 
The 1350, }l%6" diameter, indicates angular position of 
potentiometers and multiturn devices of ten turns and less with 
1000:1 indexing accuracy. Inner dial counts turns, outer dial 
counts off hundredths. Locks rigidly onto shaft to prevent back­
lash. Internal gearing is epicyclical type so you always know 
exact reading. Fingertip brake holds shaft position until reset. 

3000 Series, Concentric 
Only I-inch diameter (1%2" with finger brake), this IO-wrn 
Microdial projects 1%6" from your panel. Without brake, array 
of these units can be mounted on 1 Y<I" centers. And the digits 
are as large and as easy to read as some dials twice the size. 

Clear plastic dial face is sealed and angled to prevent reflec­
,tions. You' can color-key dial functions by choosing from 

5 standard brake knob colors and different combinations of 
numeral and background colors. 

Don't let the small size of this Microdial fool you. It has 
the same silent gear action of the conventional size Amphenol 
Microdials. 

1380 Series 
FEATURES ••• 
o Precision digital dial designed for precision potentiometers 

up to ten turns - yet exceptionally low cost. 
ZinC die cast housing and rear cover for demanding appli­
cations. 

o Indexing accuracy is 1 part in 1,000. 
Modern styling and small size. 

o Easy mounting .•. A single set screw mounts dial to poten-
tiometer shaft. 

Amphenol's new 1380 Series miniature digital dial is available 
in a black finish model 1381 or a fine black-grey hammer finish 
model 1385. The 1380 accepts a 1,4" shaft diameter and modifi­
cation for a Vs" shaft diameter is available as a special option. 
Fingertip brake assures maintenance of critical dial settings. 
And the 1380 offers you ultra-modern styling to compliment 
any panel layout. 

DFA Series, Concentric 
o 1 Part in 1000 Reading Accuracy. 
o Up to 99 Dials Per Square Foot of Panel Space! 
o Satin Chrome on Black Finish. 
The DFA is an excellent answer to the need for a precision 
setting and indicating device for use with multi-turn potentiom­
eters, particularly in control-console and computer applications, 
where the multiplicity of control elements is a significant factor 
in the total investment, and panel space is often. at a premium. 
The dial control knob couples directly to the potentiometer 
shaft, hence there is no backlash in the control of the actual 
resistance setting. A single numeral in the window above the 
knob indicates the number of completed turns of the shaft, and 
the graduated dial integral with the knob indicates in tenths 
and hundredths the percent of partial turn of the shaft enabling 
an accuracy in setting of one part per 1000. 
Two standard models are available in this control series: 
The Model DFA-N with satin chrome finish and Model DFA-NB 
with white numbers on black finish. They feature ·constant 
torque that allows easy adjustment, yet maintain settings under 
conditions of extreme vibration. Both models include a flip-lock 
lever that applies 25 inch-ounces of torque against accidental 
displacement, in the locked position, yet allows high-speed rota­
tion and setting when unlocked. The units are only 1.06 inches 
wide, with a body height of 1.25 inches (1.63 inches including 
lock lever) enabling grouping of miniature ten-turn potentiom­
eters in control banks of up to 99 elements per square foot of 
panel space. 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

1300 Series, Digital 
Gives you fast, accurate indication of shaft position up to 1,000 
turns. All models (3-digit 10-turn, 4-digit, 100-turn, and 5-digit 
I,OOO-turn) mount directly on shaft to be controlled, eliminating 
backlash. Speed: up to 6,000 counts per minute. 
Large, contrasting numerals readable even from angular view 
because convex windows reduce glare, reflections. Rugged, dust­
sealed construction includes Cycolac1 counter wheels, Nylatron2 

GS gear assemblies, knurled aluminum control knobs. Brake 
optional. Special readouts are also optional. All models conform 
to military requirements. 
1 Reg. TM Borg-Warner Corp. 
• Reg. TM Borg-Warner Corp. 

1330 Series, Digital 
You get straight-on or angular readout with this illuminated 
turns -counting Microdial. One -piece lens / window magnifies 
numerals 1.5x. In exactly 10 turns, unit counts from 000 through 
999. Fingertip brake locks settings in place. 
This Microdial is sealed against dust yet its snap-on cap makes 
'lam/? replacement easy. Standard finishes for color coding: dark 
or bght gray, red, white, and black; other colors and special 
read outs available on request. 

3100 Series, Digital 
Remarkably accurate (1000:1 indexing accuracy) miniature 3100 
Series dial almost makes a standard circular dial look gigantic 
by comparison. This Microdial measures only 1~ x I2¥.!2 
inches and protrudes only 25;32" from a panel. . 
Digits (with illumination optional) are magnified by a convex 
lens in recessed window. Three-digit, ten-turn dial rotates con­
tinuously clockwise or counter clockwise with push-pull fingertip 
brake to lock settings. This 3100 miniature Microdial will mount 
on panels from %6" through %6" thick. 
Standard color: natural brushed aluminum finish. 
Amphenol's Dial-Pot assembly saves you time and money ... 
eliminates costly mounting and phasing. If you now buy pots and 
dials separately, but for the same, application, Amphenol can 
prephase and pre-assemble the 3100 dial to any potentiometer 
at no extra cost. You simply mount the assembly from rear of 
panel and wire into your circuit. 

1320 Series, Concentric 
The 1320 series is a I%, inch diameter 10 turn concentric scale 
dial with extra large numerals and a wide variety of color com­
binations including gloss and dull black, satin chrome, and 
bright chrome. Incorporating Amphenol's exclusive continuous 
inner dial movement, the 1320 is offered with or without brake. 
This dial is a rugged, long lasting, highly accurate unit which 
will meet your most demanding requirements. 

DFD Series, Digital 
• 250 PPM Reading Accuracy. , 
• High-Density Packaging- Up to 72 Per Sq. Foot! 
The DFD is a precision mechanism that provides a direct manual 
drive for a panel-mounted ten-turn potentiometer and an associ­
ated 3-digit readout that registers the drive-shaft rotation in turns, 
to three significant figures, a vernier wheel providing four gradua­
tions intermediate between adjacent digits on the least significant 
digit counter wheel permits interpolating to'250 parts pet million, 
or less - fully compatible with the resolution and linearity of 
the average ten-turn precision potentiometer. 
The entire assembly is less than one inch wide and less than two 
inches high, making it feasible to mount up to 72 controls per 
square foot of panel space, yet the digital display is comfortably 
readable at all times. It is not hidden by the operator's hand 
during adjustment and is equipped with a magnifying window 
that significantly enlarges the numerals and vernier scale for 
easy viewing from all positions. 

Special Options 
Amphenol, with the broadest and most versatile concentric scale 
and digital dial lines in the industry, offers you more than 
standard units. An example is the 1300 and 1330 series digitals 
which can be modified to give you such special features as index 
lines, internal illumination and special readouts. Contact your 
Amphenol area representative for full details on these and 
other optional features available to solve your design problems. 

Microdial® - Trademark Reg. U.S. Patent Office. 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIESI CONTROLS & DRIVES 

INCANDESCENT READOUT INDICATORS 
MS-4000B - 7-segmant readout has bright, single plane display 
allowing wide angle view. Character size: .325" x .600". Case: 
.552" x 1.18" x 1.18", one-piece black metal matte. Long-life 
#683 T·I lamps are s~arate~ lit by use of an extemal decoder-

:2ioe~aL~~~.S:(n3~~eral ~g;.~. p~:e~~~2~W(::'~~·.)~~~i~t(:',:~.)~ 
Order socket separately. 
MS-4100B - as above. but has decimal point and slightly 
smaller figures, 0-to-9. Extemal dimensions above. 

~:~~O~~h;;;-Ms~_~J~"o~i'1:~~~1lrb~ r!ad~uf_ and decimal. to 

MSa250A - smaller· version of above, 0·to-9. Socket, plastic 
housinll_ Lamps: 2_5V @ 20 ma per segment. Current drain: 40 
rna (mm.), Consumption: 160 rna (max.), O.4W (max.). 

INCANDESCENT MOSAIC READOUT INDICATORS 
MS-6A & MS-14A - single plane, 0-to-9 and some alphabet_ 

~i~~~:: ~~8!S hY:~~ ::d~O!~~e: ~:I41e~ ~al~7;~" ~~~er.ll~~e~: 
Lamp life: 20.000 hrs_ Plug-in at rear of case. Supplied Ie •• 
socket, order separately. 
MS-6S & MS·14S - mates with above MS series. but has sym­
bol indicators for +. 1 and figure "one", 
MSM-5 - miniature readout is same as above. except smaller. 

ia~C~~"5Vd_@L:Z:fif:'igs"o'.'b'0~7~;;'_h_pru":.r~ -:~~: ::'ia~d~~" 1~--
terminal PC connector. Supplied less socket, order separately. 
MSM-5AL - as above, but has 10" flat cable connection. 
MSM·5S - mates with above MSM series, but has symbol 
indicators for +. 1 and figure "one". Plug·in. 

INCANDESCENT EDGE·LIT READOUT INDICATORS 
RK - O·g numeric readout with l·pe. machined aluminum lamp 
housing which aJso serves as heat sink. Solder terminals. En· 
8~G~~~ ~.c8'~~ce p~i~~e~.~6~ t!g8.V,,,P:c;.ig~.ed8e-lit. Numeral size: 

- is larger with 1.06" h. numerals. Uses two lamps per 
:g~:h~~3to,r ~i'~l92U:~~~9~se with RK·SKT P.C. sockets. 

drain: 6_3V @ 200 ma, 14V @ 80 rna. 24V @ 50 ma 
6_3V @ 400 mao 14V @ 160 mao (RKF)_ T-l 3/4 

hr_ lamps: #2181-6_3V. #2182-14V. #A-24-24V_ 

NEON ELFIN READOUTS 
MG-17G - gas-filled. cold cathode. ultra-miniature display in­
dicator 1.220" h. x .385" dia., character height .37S». 7·se8· 
ments display O·to·~ and one decimal on flat ceramic base plate. 
For DC and pulsed operations. 

r:,;ll.F x-:3l5~'~.~r::~:r:~;::afiel~~~c~~II~as 2 decimals. Size 

MG-1911 - 9-segmented display Indicator has 1 decimal and 2 
diagonal cathodes placed in the center of the numeric S. 

ELFIN COMPLETE MODULES 
DM·17G - factory·assembled plug·in module Includes MG~17G 
Elfin Indicator mounted on P.C. board which contains the 

~:~~~:rf~~~te~:~~t~O/i;ndLl~!~~fe:eci'~~t~r: ::~~:~dio~~:h::f;~ 
multiples_ End plates available to provide a completed bezel 
look_ -721 and -722 accept 4-line BCD Inputs, -723 accepts 
count inpot. Optical filter integrates display appearance. 

MSDD-320 Series - 120 mA/Segment; designed to drive the 

~~?l:~gtTi~~~. d~sf~l;"e~~:"~~~:'r~~-~f~~'D:S~~~~:e:-':~Sci 
high-current-sinking capabilitles_ Circuits are TlL and OrL 
compatible and h~ve uncommitted collector outputs. 

PLUG·IN DECODER DRIVER MODULES 
Packaged module includes decoder-driver and plugs directly 
into mating readout_ DDM·702 for MS-4100B and DDM-703 for 
MS-4000B_ MTX-4000 for MS-4000B and MTX-250 for MS-250A_ 
Completely assembled. Color coded leads. 

PANEL MOUNTING ACCESSORIES 
- for MS-4000 or MS-4100 readouts; use up to 5 

modular digits. Bezel has top "and bottom aluminum extrusion. 
Assembly comes complete with red filter; use with clear 
readouts. 

LOGIC POWER SUPPLY 

Mode. 

MS-4000BR 
MS-4000BC 
SKT-4B 

MS-4100BR 
MS-4100BC 
MS-4100SR 
MS-4100SC 
SKT-41B 

MS-250AR 
MS-250AC 
MS-250SR 
MS-250SC 

MS-6A 
MS-14A 
MS-6S 
MS-14S 

MSM-5AL 
MSM-5A 
MSM-5S 

MS-SKT-R 
MS-SKT 
MSM-SK 

MS-FLV 
MS-FLR 
MS-FLG 

Volt D •• criptlon 

3·5 Num. Red WiD soc,ket 
3·5 Num. Clear w/o socket 

- Socket for MS-4000B 

3·5 Num. Red w/o socket 
3·5 Num. Clear w/o socket 
3-5 Symbol Red w/o socket 
3·5 Symbol Clear w/o socket 

- Socket for MS-4100 

'2_5 Num_ Red w/socket 
2.5 Num. Clear w/socket 
2.5 Symbol Red w/socket 
2.5 Symbol Clear w/socket 

6_3 0-to-9 & 2 Dec_ 
14 0-to-9 & 2 Dec_ 

6_3 Symbol +. -. 1 
14 Symbol +. -, 1 

3-5 Num_ 0-to-9 & 1 Dec_ 
3-5 Num_ 0-to-9 & 1 Dec_ 
3·5 Symbol +. -, 1 

Right angle Socket For MS 
Socket For MS 
Socket For MSM 

Violet Filter For MS 
Red Filter For MS 
Green Filter For MS 

On.- 2B-
24 99 

6.45 5_48 
6_45 5_48 

_48 _41 

7_45 6_33 
7_45 6_33 
7.45 6_33 
7.45 6_33 

-48 _41 

8_25 7_01 
8_25 7_01 
8_25 7_01 
8.25 7_01 

8_25 7_01 
8_25 7_01 
8_25 7_01 
8_25 7_01 

9_95 8_46 
8_25 7_01 
8_25 7_01 

1_55 1.32 
1.15 _98 
1_15 _98 

.40 _34 
_40 _34 
_40 _34 

RK-6' 6_3 0-to-9 & Dec_ 8_25 7_01 
RK-14' 14 0-to-9 & Dec_ 8_25 7_01 
RK-24' 24 0-to-9 & Dec_ 8_75 7_44 
RKF-S' 6_3 0-to-9 & Dec_ 15_75 13_39 
RKF-14' 14 0-to-9 & Dec_ 15_75 13_39 
RKP-6' 6.3 0-to-9 & Dec_ 8_25 7_01 
RKP-14' 14 O-to-9 & Dec_ 8_25 7_01 
RKP-24· 24 0-to-9 & Dec_ ,8_75 7_44 6_56 
.AA:~a:~;fI:sS ~1o~::~:'~1!~ator (+ - 0 V %) at same price. 

RKA-2-8 
RK-FLV 
RK-SKT 
RK-SKT-C 
RKF-FLV 

e1~'eNn~~~~~~R~~P 
Pr_ Sockets RKP-RKF 
Pr_ Sockets w/Cover RKP-RKF 
Violet Filter RKF 

MG·17F Neon. 7·Seg., 2 Dec. 
MG-17G Neon. 7-Seg_. 1 Dec_ 
MG-19B Neon. 9-Seg_. 1 Dec_ pt_ 

DM-17G-721 w/Decoder-Drlver. Tube 
DM-17G-722 w/Doc-Dvr-Memory. Tube 
DM-17G-723 w/Dec-Dvr-Counter. Tube 
DM-17G-CC Clock/Colon Module 
DM-17G-SM Over-range/Symbol Module 

DM-17G-EP Finished End Plate (Pr_) 
DM-17FL3 Filter for 3 Modules 
DM-17FL4 Filter for4 Module. 
DM-17FL4-lC Filter. 4 Mod. 1 Colon 
DM-17FL5 Filter for 5 Modules 
DM-17FL6 Filter for 6 Modules 
DM-17FL6-2C Filter. 6 Mod. 2 Colon 

DM-3S Pr_ Assy Studs for 3 Modules 
DM-4S Pr_ Assy Studs for 4 Modules 
DM-5S Pr_ Assy Studs for 5 Modules 
DM-6S Pr_ Assy Studs for 6 Modules 
DM-6SA Pr_ Studs. 6 Mod. 2 Colon 

1_65 1.40 
_40 _34 

1_65 1.40 
2_45 2_08 

_50 _43 

4_95 4_25 
4_95 4_25 
4_95 4_25 

19_75 17_00 015_04 
23_00 19_90 17_46 
23.3520_20 17_81 

3_95 3_42 3_05 
16,60 13_79 12_81 

1.80 1.53 
_90 _78 

1_20 1_02 
1-40 1_19 
1_50 1.28 
1_80 1_53 
2_00 1_70 

_30 _256 
.lO _256 
_30 _256 
_30 _256 
_30 _256 

MSDO-721 
MSDD-722 
MSDD-723 
MSDD-724 
MSDD-728 
MSDD-729 

BCD~to·7 Seg. Decoder·Driver 9.90 8.65 
BCD-to-7 Seg_ Dec-Dvr w/Mem 13_15 11_52 
With Decade Counter 13_50 11_82 
W/Oecad.e Counter, Memory 17.9515.70 

~~t~p~w..~':.'t"o~~~.!'r~er!iemory ~n~ ~UI 
MSDD-321 
MSDD-322 
MSDD-323 
MSDD-324 
MSDD-328 
MSDD-329 

MSDD-700 
MSDD-701, 
MSDD-702 
MSDD-703 

DDM-702 
DDM-703 
MTX-4000 
MTX-250 

MS-4FBA 
MS-4FBB 
MS-4BA 
MS-4BB 

PS-5l-l17 

Decoder-Driver. 120 rnA/Seg. 9.30 B.15 
W IMemory. 100 mA/Seg_ 12_00 10_50 
W/Decade Counter 12_35 10_80 
W/Decade Counter. Memory 16.75 14.70 
W/Up.Oown Counter 19.6517.25 
W/Up-Down Counter. Memory 22_7520-40 

30 mA/Seg. w /Dec_ pt_ 
30 mA/Sog_ w/Ripple Blank 
80 mA/Seg_ w /Dec_ pt_ 
80 mA/Seg_ w/Ripple Blank 

6_65 6_65 
6_65 6_65 
9_00 9_00 
9_00 9_00' 

Plug-in 80 mA/Seg_ w/Dec_ 19_95 17_25 
Plug-in 80 mA/Sag_ w/Ripple 19_95 17_25 
Decimal-to-7 Plug-In Decoder 12.85 10.92 
Decimal-to-7 Plug-in,Decoder 12_8510_92 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

I"~ 
BND 

NEON LAMP ASSEMBLIES 
~I~~i~~y Ba~~v:~~~ ::~:ltg~e:;atf~:e~~g~~nI5 vD8rc;,ti~~~~~ 
resistor; for 115 VAC operations use external resistors (ISOK 
for standard intensity. 33K for high intensity) not supplied. 
Temperature range: -lOGe to 70G e. Mounts with single 0/;60 32 
nut. BNE·4R comes with built':" resistor for 115 VAC. 

Series BNF Neon Assemblies, Long Lens - Similar to the BNE 
Series except that the lens system extends a greater distance 
beyond the panel for a brighter illumination. 

Series BND Neon Assemblies, Square Lens - Combines an 
entirely new look in a space-saving pilot assembly. The BND 
is available with or without built-in series resistor. 

Specify Color: Red, Amber, Clear, White; . 

SERIES 81M lIOV NEON LIGHT INDICATORS 

~ir;::i~~~1 rrfo,:[Ct~~~ E:~:ls~~~i~:a~~~w ~~~e~~~ev:r~~~;t:~t~h~~:~ 
from. NE2H High Intensity Lamp is incorporated and contains 
built-in series resistors for llOV operation. Flexible 6" leads, 
Color of wire: Black, high temperature grade insulation 105°C. 
Wire size: solid 22 AWG. Polypropylene indicator housing (white) 

'-______ J with acrylic lens. Panel mounting hole for 1~2" dia. body. 
Specify Color: Red, Amber, Clear. 

BNE·2 
BNE·3 
BNE·4R 

BNF·2 
BNF·3 
BNF·4R 
BND·2 
BND·2R 
BND·3 
BND·3R 

BIM·1 
BIM·2 
BIM·3 
BIM·4 
BIM·5 
BIM·6 
BIM·7 

. BIM·a 

BIM·A·1 
BIM·A·4 

BIM·R 

SM·l 
BNM·2R 

Std. Intensity Neon Lite 
Hi Intensity Neon Lite 
With Internal Resistor 

Std. Intensity Neon Lite 
Hi Intensity Neon Lite 
With Internal Resistor 

Neon Lite Assembly. Std. Int. 
Neon Lite Assembly. wIRes. 
Hi Intensity Neon Lite 
Hi Intensity Neon Lite wiRes. 

With Resistor, #1 lens 
With Resistor, #2 Lens 
With Resistor, #3 Lens 
With Resistor, #4 lens 
With Resistor, #5 Lens 
With Resistor, #6 Lens 
With Resistor, #7 Lens 
With Resistor. #8 lens 

.59 

.69 

.79 

.59 

.69 

.79 
.59 
.69 
.69 
.79 

.59 

.59 

.59 

.69 

.69 

.69 

.69 

.69 

Without Resistor .69 
With Resistor for 110 VAC .79 

Metal Retainer for BIM·A .03 

Without Resistor for nOVAe .89 
With Internal Resistor 1.29 

.89 

~ PLN.l00 Miniature, transistorized neon lite operates from low voltage. LVN.ML 
~PL.l0S Mounts in %" hole. Size 2.086". Specify: Red, Amber, Clear. 4·6 Volt Neon Lite 4.85 

, , ~~ 
(I!\ INCANDESCENT LAMP ASSEMBLIES 

i I U Ultraminiaturized series has cylindrical appearance and fits in 
, ~ ~." hole. Has 5V 60 ma rating, 100,OOO·hr. life. Contains #683 

T·1 lamp. Mounting ring supplied. ME·680l & MC·680l have 

. SOldt~~!~i~~P8~1~'rr~~~~g:::~.SA~b~~~I:~eWhlte 

Me·eBO ME·8BO . T·1 #680: 5VDC 60 ma, lOO,OOO·hrs. For 'A" hole, 10" leads. 

ME·680(t) With Pin Contacts 
ME·680l<tl With 6" Insulated Leads 

MC·680C') With Pin Contacts 
MC680L(') With 6" Insulated Leads 

Pl·105 5V lamp Assembly, Clear 

.89 

.89 

.99 

.99 

.79 

.39 .35 .29 

.46 .41 .35 

.53 .48 .40 

.39 .35 .29 

.46 .41 .35 

.53 .48 .40 

.39 .35 .29 

.46 .41 .35 

.46 .41 .35 

.53 .48 .40 

.39 .35 .29 

.39 .35 .29 

.39 .35 .29 

.46 .41 .35 

.46 .41 .35 

.46 • 41 .35 . 

.46 .41 .35 

.46 .41 .35 

.46 .41 .35 

.53 .48 .40 

.02 .018 .015 

.59 .54 .45 
.88 .77 .65 

.59 .54 .45 

3.30 2.91· 2.43 

.59 .54 .45 

.59 .54 .45 

.67 .60 .49 

.67 .60 .49 

.53 .48 .40 ~ "Specify Color: Red, Green, Yellow, Blue, White 

Me·S80L ME·SBOL Lens unscrews, T.l lamp is exposed. Specify: Red, Green, Blue, 
BrK Vellow, White. #680 lamp 5V @ 60 ma, supplied. BFK·5 5V Lamp Assembly w/Lamp 1.29 .88 .77 .65 

MCM·175 rB" 
U!J' BNQ 

MCM·100 Submldget Flange Lam» .99 .67 .60 .49 
Order T·1 lamps separately: 685. 718, 1112. 856 (see below). 

~Z~Ni% rd::'~~t ~~~~"te\;:ma't5. 381. 3390: 3B2~~27. ·Ng7 .49 

BNP·1 White Nylon Holder For NE·2 .18 .12 .10B .09 

BNG·5! Holder For Neon Lamp .09 .08 
BNG·52 Holder For Neon Lamp .09 .OB 
BNG·53 Holder For Neon Lamp .09 .08 
BNG·54 Holder For Neon Lamp .09 .08 
BNG·55 Holder For Neon Lamp .09 .08 '

FOLD SACI< WIRES 

~t'7' 
~. INSERT IN SOCKET 

NE·2 neon and holder snap together. Ideal for P.C. Less lamp. 

MNE·4A Short Bare leads .45 .30 .27 .23 
MNE·4B Short Bare leads .49 .33 .29 .24 
MNE·4LA 10" Insulated Leads .53 .35 ·.3! .27 
MNE-4SLA 10" Insul. Leads, Metal Base .59. .39 .35 .29 

MNE·3 Short Bare Leads .69 .46 .41 .35 
MNE·3H Short Bare Leads, Hi Int. .79 .53 .48 .40 

NE·211 11 mm Glow, Bare Leads .39 .27 .24 .20 
NE·214 14 mm Glow, Bare Laads .44 .30 .27 .22 

MNE·4 MNE·4SL ~fi longer than conventional NE.2. Breakdown: 90 VDC; main· 
MNE.4L MNE·3· tained V: 65 VDe; design current: 1.3 rnA. 

SUB MINIATURE INCANDESCENT LAMPS 
t±15% 0 .. • 10- 100- 500-

Lamp Mode. FIR. Type De.crlptlon Volt' Am .. M5c:P 9 99 499 9 •• 

riG. A FIG. B 680AS!5 A T·l Wire Terminals 5.0 .060 .032t 1.25 .83 .62 

~ S All lamps are aged 680AS25 A T·! Wire Terminals 5.0 .060 .032 .83 .55 .42 
T-l 683AS15 A T·l Wire Terminals 5.0 .060 .053t 1.25 .83 .62 and sel ected to 683AS25 A T·I Wire Terminals 5.0 .060 .053 .83 .55 .42 meet specification 713AS15 A T·1 Wire Terminals 5.0 .075 .088t 1.25 .B3 .62 MIL·L·6363. 7!3AS25 A T·1 Wire Terminals 5.0 .075 .OB8 .83 .55 .42 ,,' 715AS15 A T·1 Wire Terminals 5.0 .115 .147t 1.25 .83 .62 

715AS25 A T-1 Wire Terminals 5.0 .115 .147 .83 .55 .42 
RM3·5V30 A T·! Wire Terminals 5.0 .030 .030 .88 .59 .44 
685 B T·1 Sub·Mldget Flange 5.0 .060 .050 1.44 .96 .72 

FIG. C 
718 B T·1 Sub·Midget Flange 5.0 .115 .147 1.38 .92 .69 

FIG. D FIG. E FIG. F 856 B T·1 Sub.Midget Flange 28.0 .024 .150 3.06 2.04 1.53 

~ a s ~ 1l!2 B T·1 Sub·Mldget Flange 14.0 .065 .150 2.16 1.44 1.0B 
2!81 C T·1% Wire Terminals 6.3 .200 .40 .19 .52 .39 
2!82 C T·!'A Wire Terminals 14.0 .080· .30 .79 .52 .39 

T-13/4 327 0 T·pA Midget Flange Base 28.0 .040 .34 .90 .60 .45 
330 0 T·13A Midget Flange Base 14.0 .080 .50 .96 .64 .4B .. 
381 0 T-!% Midget Flange Base 6.3 .200 .40 .85 .57 .43 
382 0 T·!'A Midget Flange Base !4.0 .OBO .30 .90 .60 .45 
387 0 T·!'A Midget Flange Base 28.0 .040 .30 .95 .63 .47 
815 0 T-1% Midget Flange Base 5.0 .115 .147 .90 .60 .45 

Inquiries are invited for speCial and 379 E T·pA Midget Grooved Base 6.3 .200 .40 .85 .57 .43 
standard types not listed. Production 386 E T·1% Midget Grooved Base 14.0 .080 .30 .90 .60 .45 
quantity price quotations are available 388 E T·1% Midget Grooved Base 28.0 .040 .30 .95 .63 .47 
on request. 
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MACHINED ALUMINUM - STANDARD SERIES 
"K" Series knobs are a completely matched family in four basic 
diameters to enhance equipment appearance. Each knob is 

K-500 machined from one-piece aluminum and then anodized in either A.B.G _500" _50 _45 _43 
natural. black or gold. ALeO's 1 lA." dia. K·12S0·S Spinner Knobs K-700 A.B.G _750" _55 _50 ' _47 
are part of this "K" Series family and have the addition of a K-900 A.B.G .937" .65 .59 _56 
knurled handle. The K·5700 and K-7900 matched knobs for con· K-1250 A.B.G 1.250" .75 .68 _64 
centric shaft controls consist of two separate knobs: an upper K-1250( )-S A.B 1.250" 1.55 1.40 1.33 
knob for the inner control shaft (l/s" dia.), and lower knob for K-5700 A.B _500 &.750" 1.20 1_08 1.03 
the outer control shaft (lA" dia.). K-7900 A.B .750 & .937" 1.35 1_22 1.16 

SKIRTED ANODIZED KNOBS FOR %" SHAFTS O.D. Skirt Dia. 
The "KS" and "KSP" Skirted Series offer an excellent matching KS-500 A.B _500" .750" .65 .59 .56 
knob group to the ALCO "K" Series described above. You may KS-700 A.B _750" 1.125" .70 .63 .60 
choose between a solid aluminum skirt (KS Series), or the clear KS-900 A.B _937" 1.406" _90 .81 .77 
acrylic plastic skirt (KSP Series). The "KS" Series is available KSP-700 A.B .750" 1.125" .65 .59 _56 
in three body sizes, and the "KSP" is available in two sizes. KSP-900 A.B .937" 1.406" .70 .63 _60 

KN·500 A.B .500" .60 .54 .51 
STRAIGHT KNURL SERIES KN-700 A.B ' .750" \ .65 .59 .56 

AlGO's new "KN" Series of straight knurl knobs with hairline KN-900 A.B .937" _80 .72 .68 
indicators includes the lustrous solid anodized color types and KN-1250 A.B 1250". .95 .85 .82 
the decorative two-tone models. The straight knurl knobs have KN-1750 A.B 1.750" 1.85 1.67 1.59 
clean, precision serrations of the highest quality. The anodized KN·1750( )-S A. B 1.750" 2.20 1'.98 1.90 
two-tone knob is available in two variations: (AB) natural KN·500 AB.BA .500" .75 .68 .64 
aluminum body with black top, or (SA) black anodized natural KN-700 AB.BA .750" .85 .77 .73 
with natural top. KN·1750 series have I3A" dia. size with two KN-900 AB.BA 937" 1.00 .90 .86 
6/32 set screws spaced 120 0 apart. KN·1750-S, Spinner Knob, KN-1250 AB.BA 1.250" 1.20 1.08 1.03 

KN-900 has a .512" "finger·tip" aluminum disc on top. Straight knurl, KN·1750 AB. BA 1.750" 2.15 1.94 1.85 
KN-17S0S 1;4" shaft. KN·1750( )·S AB. BA 1.750" 2.50 2.25 2.15 

Ii 
Mating concentric sets, bottom knob 1,4" shaft, top 'h" shaft. KN-5700 A.B .500 & .750" 1-40 1.26 1.20 
Complete with four 6/32 set screws. Knurl body. KN-7900 A. B .750 & .937" 1.60 1.44 1.38 

KPN-700 A.B .750" 1.40 1.26 1.20 
One·piece aluminum pointer and knurled knob body. (114" shaft). KPN-700 AS or SA .750" 1.60 1.44 1.38 

KPN·900 Also features contrasting colored tops for 2·tone effect. KPN-900 A.B .937" 1.75 1.57 1.50 

A 
KPN-900 AB or BA .937" 1.95 1.75 1_67 

i Black ARROWHEAD indicator engraved on top of straight knurl KN-501 BA only .500" .80 .72 .68 
body in contrasting black. 1.4'1 shaft, also Va" shafts to<? KN-701 BA only .750· :85 .77 _73 

Engraved ARROWHEt\O on natural aluminum skirt. Knob body O.D. Skirt Dla. 
KN_7.01 KNS-701 has straight knurl matching other KN series knobs. tA." shaft, KNS-501 BAonly .500" .750" 1.00 .90 _ .86 .80 

also available in ¥a" shafts. KNS-701 BAonly .750" 1.125" 1.15 1.04 .99 .92 

I '" "KB" Series decorative knurl knobs have standard type with 
O.D. 

KB-500 A. B .500" .65 .59 .56 indicator, and ~kirted models with or without engraved numerals KBS-500 A. B .500" .80 .72 .68 0·9. lA H shafts. 
KB-500 K85-5008-10 KBS-500-10 A. B .500" .95 .85 .82 

Ii • DIAMDND KNURL SERIES KD-500 A.B.G .500" .60 _54 .51 The conical top of this series adds a new dimension to knob 
stylin~. The nonslipping diamond knurl knobs feature precision KD·700 A.B.G .750" .65 .59 .56 

KD-900 A.B.G .937" .80 .72 _68 machining. unbreakable strength, and uncompromising anod· KD-1250 A. B.G 1.250" .95 .85 .82 KD-700 KD-900 ized colors of natural, black or gold finish with hairline. 

IKHF-SOO II DELUXE SERIES KHF-500 A.G .500" .50 .45 .43 

Tah~i~n~~u:nosbas:'V~! ~h~i~:t~~I~~i~Fn~I~b~~tt st~r~:S~t,~~~~ ~~t. KHF-700 A.G .750" .55 .50 .47 
KHF-900 A. G .937" .65 .59 .56 

KHF-900 1250 is supplied with 2 set screws, and has 120(1 spacing. . KHF-1250 A.G 1.250" .75 .68 .64 

-' , MINIATURE - MACHINED ALUMINUM K·500()-\4, A.B.G Standard _50 .45 .43 

.. ~itrh;h~~t~~~°fnT~~~~r. ~r~d'~!: ~~~ca~~l aa~at~neg .. :~~::~~; 
KN-5000-\4, A.B Straight Knurl .60 .54 .51 
KN-500( )-\4, AB.BA Straight Knurl _75 .68 .64 

miniatUre switches and controls having a ¥a" diameter shaft. KN·501( )-\4, BA Knurl·Arrowhead .80 .72 .68 
The "KC" Series is designed for the MRA Series Alcoswitch, but KNS·501( )-\4, BA Knurl·Sklrted 1.00 .90 .86 

KB·500(HIa A.B Straight Knurl .65 .59 .56 usable with other components. "KeVS" Knobs provide the need KBS-500( ).\4, A.B Knurl Skirted .80 .72 .68 
HC-SOO KC-SOOB·IO :~it~t~~n~irh p!e~e~e~~~~;dK6~ggo~i~i~~~ ~~~~~~do~u~e~~1:ro KBS·500( )-10-\4, A.B 0-9 Numerals .95 .85 .82 

a-'f, through 9. KR·l Knob Reducing Adapter can convert any knob KD-500( )-\4, A.B.G Diamond Knurl .60 .54 _51 
having a tA." shaft hole to fit a ¥a" shaft. KS-500( )-\4, A.B Skirted .65 .59 _56 

KC-500( ) A.B Skirted , .65 .59 _56 
The "KB" Series is a new family of straight knurl knobs having KC-500( )-10 A.B 0-9 Numerals .80 .72 .68 

KR-1 .. , . a ·custom look, and used with miniature rotary switches and KCVS-500( ) ~h:ft Re~~b'e~tlkYs 1.10 .99 .94 
Shaft Reducer controls. KR-I .06 .045 .04 

PLASTIC KNOBS WITH ALUMINUM TOPS Knob Skirt Shaft One- 100_ 250- 500-
Model 0.0. 0.0. Ole. 99 249 499 999 

Available in black plastic, each knob features an attractive spun PK·50B-\4, .500" .750" \4," .25 .23 .22 .20 
~~~rp~~~d" ;i~~ ~~r~e~.T~eg~~~~~~~i~:I:~ji~ra~d~-:dn6e/3~~~\ PK-50B .500" .750" 1,4" .25 .23 .22 .20 

PK-70B .750" 1.000" 1,4" .30 .27 _26 .24 
screw. Indicating dot or hair line provided. PK-90B .937" 1.250" 1,4/' .35 .32 _30 .28 

PKS· dial skirt is natural anodized aluminum. Aluminum spun PKS-90B .937" 1.437" IAII _50 .45 .43 .40 
plate on top. Black. Indications: black arrow or 0 through 10. PKS-90B-IO .937" 1.437" lA" .55 .50 .47 .44 

STANDARD KNOBS FOR .,." AND %" SHAFTS PKA-50B-\4, .500'1 .812" YaH .30 .27 .26 This new ALeO series has the advantage of slip·proof construc- PKA-50B .500" .812" tA.'" _30 .27 .26 tion and still maintains maximum comfort which is important PKA-70B .750" 1.000" tA" _35 .32 _30 
in the smaller size knobs. Extended plastic skirt and aluminum PKB-70B .750" 1.125" 1,4.1' .35 .32 .30 spun plate give this series a similar appearance to the other PKB-90B .937" 1.500" IA'I .40 _36 .34 series listed. Color: black. Brass insert and 6/32 set screw. 

PLASTIC CONTROL KNOBS Finish 

Matched family includes two '12" miniatUre knobs (with Yell & "'PK-ll00·¥a B.R .750" ¥a" .35 .32 _30 .28 
lA" shafts), bar pointer model, and concentric combination. ·PK·llOO B.R .750" 1,4" .35 .32 .30 .28 
Knobs have hex-head cup point, self-locking 6/32 set screws, PKP·ll09B B .885" lA" .60 .54 _51 .48 

·PKC·Illl B. R _750 & .885" \4, & 'A" .95 .85 .82 .76 aluminum spin plate;. brass insert, white dot indicator. Standard PK-ll08B B .937" 1,4" .50 .45 _43 .40 black color (except for knobs indicated with * which are avail. 
able in red). PKP·194B is a bar pointer, PK·ll08B unskirted. PKP-194B B .937" lA" .65 .59 - .56 .52 

"'Available in Red plastic 

TUNING CONTROL SERIES - modernistically styled. straight PH-15-18 B 1.000" lA." .25 .23 .22 
knurl, deep recessed spin aluminum plates, ring skirt. Includes PH-14-17 B 1.200" 114" .30 .27 .26 
hex·head cup point, locking 6/32 set screws. Black plastic. PH-13-16 B 1.400" lAII .35 .32 .30 

~~u:~~~~t~I:~~a~le~~tO£6!?la~u~_~rg~~· i~K~iM~~n~d~aa~ 0.0. Skirt Dia. 
PKS-ll05B-10 .680 1.160" JA" .50 .45 .43 

tions but has black hairline, brass insert. Slack. .pKS-ll06B .680 1.160" 114" .45 .41 .39 

SPECIFY FINISH CODE FOR TYPES LISTED ABOVE A - Natural Aluminum; Black Indicator 
AS - Natural Body With Black Top; Black Indicator B - Black; White Indicator 

G - Gold; Red Indicator SA - Black Body With Natural Top; White Indicator R - Red; White Indicator (for Plastic Control Knobs only) 
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·BRHE:~.mDIICIIJ" in submlialUre indicator Uubls 

See YELLOW SECTION for Local Offices, Phones 

- FRONT RELAMPABLE 
just remove the snap on. cap 

- STANDARD LAMPS 
any T·l lamp, wire lead type 

press housing into hole 

-WIRING OPTIONS 
combination solder I female 
terminal 

. ... ·MOUNTING OPTIONS 

1441 



Bowmar lOGlCATORS® are multi-position readout devices which can 
have up to 13 positions 110 being the most common). They consist of 
only one moving part, a permanent magnet and rotating drum assembly 
which is positioned by excitation of stator coils. Advantages of this 
display are: 

• Readability in brilliant ambient light 

• low power consumption 

• Inherent memory with no power 

• Very long life 

Bowmar has designed and built logicators using every code considered 
practical by the i~dustry. In addition, we have our own code; 5 of 5. 
This enables us to produce logicators which have: . 

• lowest power consumption 

• Greatest environmental specifications 

• Greatest efficiency 

Highest performance units meeting all known military specifications 
OA-3305 - W' character, .45"W x 1.25"H x 1.41"0, 5 volts, 1 watt 

maximum power 
OA-3308 - Same as OA-3305 except has BCD input, .45"W x 1.20"H 

x 2.50"0 
Smallest on market 

OA-3350 - Ki' character, .30"W x .75"H x .75"0, 5 volts, .75 watt 
maximum power 

Medium performance displays 
OA-3315 - W' character, .45"W x 1.25"H x 1.41"0, 12 volts, 1 watt 

maximum power per coil 
OA-3320 - Same as OA-3315 only different code 
OA-3325 - W' character, .950" diameter wheel, uncased, 12 volts, 

80 milliamp maximum power 

Due to Bowmar's leadership in the 
field of electromagnetic displays, we 
have developed the ability to pro­
vide, at reasonable cost, 'digital dis­
plays utilizing 3 wire, 1 of 11, 1 or 2 
of 5, 1 of 5 reverse polarity, 1 of 12, 
1 of 13 and 5 of 5 codes; plus adap­
tations of these codes. 

UNIQUE FEATURES OF ALL BOWMAR LOGICATORS 
CHARACTERS 

Engraved printing masters are used which gives a very sharp 
character with no fuzziness. 

VIBRATION 
Units have been' built which have been subjected to 10-2KHz, 
30 G's vibration with no failures. 

WHEELS 
. Very stable material is used for the wheels. The result is a very 

high quality wheel which will withstand the rigid military environ­
ments without warpage or degradation. 

LIGHTING 
Bulbs are placed behind wheels which means the wheels do not 
have to be recessed for front flood lighting and the lit character 
displays greater contrast. Bowmar has also pioneered in back­
lighting logicators with light Emitting Diodes. 

These are available with up to 13 
messages of up to 7 characters per 
message •. A message display built 
in this mariner has all the advan­
tages of Logicators, particularly in 
the areas of life and. environmental 
specifications. 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

~~1~~,9'! .. !}!I!I~!t LAMP i !g!~~ 
CM25 SERIES T-l BRITE LITES 

A GENERAL I ii/iiii I 
INSTRUMENT 1:1. 

COMPANY ."."~" 

T-l BRITE·L1TE 
PANEL MOUNT 

P.C. MOUNT 

FEATURES: 
CM25 Series Brite-Lites are subminiature T-! indicators built to meet 
MS90308. An unbased T-l lamp is inserted into the housing and a cap 
snapped-on to hold the lamp and provide color identification. 

New features include dimpled terminals (patent pending) to assure positive 
electrical contact together with internally flared lead guides for ease of lamp 
insertion. Hot stamped legends can be provided with the new cylindrical cap 
style. The units are small enough to mount on .250" centers and still allow 
adequate wiring room and space to re-Iamp. 

CM26 SERIES T-l PEANUT-LITES FEATURES: ' 

~ 
.. ,; ~~IIIIII ••• _ T-l Peanut-Lites are a new approach to the ultra-miniature panel indicator 
~' CM26-1 applications. Each T-l Peanut-Lite contains a subminiature lamp sealed 

in a high-temperature polycarbonate housing. Lamps are available in a 

CM26-2 

CML SERIES 

, 
CML 

9501-RGY 
CML 

9601-RGY 

,... 
wide range of voltages from 1.5 volts to 28 volts. Mounting is easily accom­
plished with spring mounting clips. 

Strain relieved wire leads are available when soldered connections are 
required. Pin contacts can be supplied for "quick-disconnect" with the CM21-1 
socket. Where circuit board mounting is required, a 10384 clip is available. P.C. MOUNT 

CML 
9aOl-RGY 

T-1 Peanut-Lites are low cost commercial substitutes for 
MS25446 and MS9030B indicators, 

Chicago Miniatures new Tri-A-Lites offer a unique and new approach 
to lighted indicator devices. All Tri-A-Lites appear white in the off position, 
and take on color only when an input voltage is applied to one of the color 
coded lead wires. With the use of long life T-=¥! lamps, three colors can be 
obtained from a' single indicator light while allowing the designer to use the 
minimum amount of panel space. Tri-A-Lites mount in '%4" clearance holes 
and are retained with a single mounting clip. The standard color combination 
is red, green, and yellow but other combinations are available. Options include: 
hot stamped legends, other color combinations, different lead lengths and 
clear anodized housings. Electrical characteristics are: Volts - 5.0; Amps­
.11/Lamp; Life-15,OOO hours average; Activated Colors-red, green, yellow. 

CM20 SERIES SUBMINIATURE LENS END-LITES 

'

FEATURES' The CM20 family offers a variety of Lens End-Lites, each with finely con-· 
~:\ .... I' • trolled characteristics for the most demanding optical applications .. Spots 

produced by these assemblies are axially centered, which minimizes adJust­
ment problems and simplifies lamp replacement. 

The CM20 Series family is ideally suited for close proximity use with photo 
sensors where an intense spot of luminous and infrared energy is required. 
Typical applications are encoders, tape sensors, card readers and optical 
scanners. 

CM20-1 CM20-2 CM20-3 CM20-4 The CM20-l and CM20-2 are mounted in CML Series Cartridge Holders. 
CM20-3 and CM20-4 are packaged in gold anodized aluminum sleeves. 

Part Number 
Current Design 

Design Volts ±10% (Amps) 
Average Life 

(Hours) 

CM20·1 2.50 .359 10,000 

CM20-2 3.00 . 325 10,000 
CM20-3 2.50 .350 10,000 

CM20-4 2.50 .350 10,000 

CML SERIES CARTRIDGE INDICATORS 

16~"·I .. m !w.~ '" ! .. 
" WITH BLACK BODY CYLINDRICAL 
T-2 
INCANDESCENT MACRODOME 

CML SERIES HIDE-A-liTES 

. J,r. '1"~l' "';:W: ; ,'. 

I ,:. .: ~~~~~RICAL 
" SHORT FLUSH ~l~~NDRICAL ,. '. .' 

LONG 
CYLINDRICAL 

BLACK MACRODOME 
BODY 

Spot Specifications 

When projected %" from end of bulb, spot produced covers a Ifs" diameter target 
Which is concentric with the axis at a minimum intensity of 750 foot·candles . 
I" diameter spot at I" with minimum intensity of 350 foot candles at 3.0 V. 
When projected %" from end of bulb, spot produced covers a Xl' diameter target 
which is concentric with sleeve. Intensity %" from bulb is a minimum of 750 foot· 
candles measured over a X." diameter circle. Spot is narrow elliptical in shape. 
Same as CM20·3 except spot covers Ifs" diameter target. Spot is "round" elliptical 
in shape. 

FEATURES: 
Cap colors include: red, yellow, white, blue, green and amber. 
Available both in transparent and translucent colors. Cap 
materials: Polycarbonate; resistive to color fading and high temper­
ature and Butyrate; color matched to standard industry colors. 
Legends are hot stamped. Lamps: Any T-l=¥! Incandescent. Mil­
Spec: Built to meet MiI-L-3661. Polarization: Stainless steel pins 
are located off-center. This provides polarization or one way inser­
tion in Cartridge Holders. 

FEATURES: 
Hide-A-Lites are a new concept in panel and display lighting. All 
indicators appear white in the off position and take on color only 
when activated. When mounted in multiple indicator panels, a 
glance is all that is necessary to quickly ascertain which indicators 
are on. Hide-A-Lites are ideally suited for use as warning lights or on 
systems control panels where signal and indicator speed is impor­
tant. Their esthetic value is also of importance to design engineers 
concerned with panel appearance. 

Special HOlisings and Assemblies May Be Designed to Customer Specifications. 
For, Complete Specifications on Chicago Miniature Lited Devices, Request CML Series Catalog. 
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DACO Miniature Fail-Safe Indicators 
for aircraft, spacecraft and ground 
support instrumentation. 

High reliability • Extreme ruggedness 
Positive indication • Widest selection 
of models, sizes, message and mounting 

DACO Solenoid-Actuated Fail-Safe Indicators offer 
a combination of advantages that has made them the 
standard with leading international instrument manu­
facturers. Designed and Guilt specifically to meet the 
exacting demands of aerospace instrumentation, the 

Size 5 

Weight (without flag or mounting bracket) 4.5 grams 

Dimensions (without flag or mounting bracket) Length-0.57 in 

Typical models among the many varieties of miniature 
fail-safe indicators provided by DACO. Left: extended 
shaft indicator. Top center: internal flag indicator. Center: 
external shaft indicator. Botto(11: rotating drum indicator. 
Right: servo mounting indicator. 

indicators are widely used in commercial and military 
aircraft. Specially designed DACO indicators are 
being used in a number of space projects. In addition 
to their many applications in general system annun-

, ciation, they are used for sun-shutters, video light 
sensors and photocell interrupters in spacecraft 
optical systems; digit maskers, request-action indi­
cators and special system condition indicators. 

Size 6 

9 grams 

Diameter-0.38 in Length-0.82 in Diameter-OA4 in 

Power input range DC-0.5 to 1 watt @ 25'C DC-OA to 1.3 watt @ 25'C 
AC-0.7 to 1.3 watt @ 25'C AC-1.2 to 1.8 watt @ 25'C 

Operating voltage DC operation: up to 45 volts 
AC operation: 26 and 115 volts 400 Hz 

Rotation Up to 60' CW or CCW. Standard tolerance ±2.5' 

Response time 0.5 seconds maximum 

, For additional details, complete speCifications, dimension drawings and ordering information, ask for DACO 
Bulletins 100-104. 

DACO Miniature Latching Indicators 
Highly reliable, extremely rugged, and positive 
indicating, these 2-position electromechanical 
latching indicators are widely used for visual 
indication of transitory circuit conditions, 
registering and holding "over-temperature" 
and "G-Ievel" indications, monitoring firing 
circuits, and many other applications. Operating 

voltage is up to 45 VDC continuous, and 
input power is 0.75 watt at 25'C. Available 
with external switch, actuated by the reset 

button, for a secondary circuit. For addi­
tional details, complete specifications, 
dimension drawings and ordering infor­

mation, ask for DACO Bulletin 105. 

TM 

DACO Instrument Company, Inc. 
Merritt Boulevard, Trumbull, Connecticut 06611 (U.S.A.) 

T-elephone: (203) 375-5871 TWX: 710-453-1095 Cable: DACOINST-TRUMBULL, CONN. 
DACO 
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SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

THE REVOLUTIONARY METHOD FOR 
MARKING ELECTRONIC 

JUST RUB and it's PRINTED! 

Sharp • Clean. Fast. Not a Decal. No Water. No Tapes 
INSTANT LETTERING® marking kits bring you all the necessary elements for com· 
pletely marking electronic equipment, prototypes, drawings, etc. in this fast new 
easy·to·use form. There's eilen a new drafting symbol kit for better more readable 
schematics. 

Words, letters, numerals, switch patterns, arcs, drafting symbols, etc. are printed 
on a special transparent carrier film. Rubbing over one of these elements with a 
ballpoint pen releases it from the carrier film and adheres it to your working surface. 

INSTANT LETTERING'" words and symbols transfer to almost any surface including 
glass, plastic, even painted and bare metals. Now you can quickly mark all· panels, 
even especially calibrated two·color nomenclatures, pilot light jewels, sub·assem· 
bl·ies, circuit boards, etc. Reproduction quality INSTANT LETTERING@ transfers are 
clean and sharp, leave no background haze or film, make prototypes look like fin· 
ished production equipment and give all equipment and drawings a professional look. 

RY TRANSFER MARKING KITS 
TITLES for ELECTRONIC EQUIPMENT 
NEW, REVISEDj Now 20% more titles in a 
new easy-to-read typeface. Researched to 
give up to 95% of all electronic marking. 
For labeling, marking, titling all electronic 
control panels, drawings, prototypes, etc. 
No. 9581-Complete Set (black) ...... $5.95 
No. 9591-Complete Set (white) ....... $5.95 
REFILL SETS-12 sheets per set 
No. 9601-Alphabets (black) ...... . 
No. 96"-Alphabets (white) ...... . 
No. 9621-Numerals (black) ...... . 
No. 9631-Numerals (white) ...... . 

13.00 
3.00 
3.00 
3.00 

TERMINAL & CHASSIS MARKING KIT 
All the necessary letters, letter combina­
tions and numerals for marking chassis, 
printed circuit and terminal boards, rotat­
ing components, etc. 

~:: ~~~=~I~it~ ::::::::::::::::::::::::::::::::::: =::~ 
DATAMARK KITS 
Low cost dry transfer marking kits designed 
to provide useful preset words, symbols 
and alphabets for specific uses. 
K58B-Audi.o, TV & Hi:Fi. (bla~k) ............ 1,.50 
K58W-Audlo, TV & HI·fl (white) ............ 1.50 
K59B-Amateur Radio & CB (black) ....... 1.50 
K59W-Amateur Radio & CB (white) ........ 1.50 
K60B-Experimenter, Home & Intercom 

(b lack) ........................................... $1.50 
K60W-Experimenter, Home & Intercom 

(white) .................. ..... $UO 
K61B-Test & Industrial Equipment 

(black) ......................................... $1.50 
K61W-Test & Industrial Equipment 

(white) .............................. . 
K62-Marks & Switch Patterns ...... . 
K63-Alphabets & Numerals (Vo") 
K64-Alphabets & Numerals (1/4") .... 
K65-Alphabets & Numerals (lh") . 

NEW JOTDRAFT SETS 
Over 120 sets of logic, schematic, component 
and printed circuit symbols. Each has a clear, 
tough plastic overcoat that transfers with the 
symbol. Tough! Scratch Resistant! Use with 
pencil, tape and ink. Suited for mylar, stan­
dard tracing vellums. All kits $6.50 each. 

DATAKOAT - Clear protective coating specifically 
designed to protect "Instant Lettering" transfers 
from abrasion and weathering. Datakoat is water­
clear and dries quickly. 
Protective Coating Kit - contains a 1 oz. bottle of 
Datakoat· with applicator brush in cap and a 1 oz. 
bottle of thinner. 
No. 04176 ............ _. __ ......................................... _ .... $1.00 

11.50 
1.50 
1.50 
1.50 
1.50 

STANDARD SHEETS - Full 10" x 15" 
sheets of alphabets and numerals are 
available in over 80 different type faces 
in sizes ranging from 8 pt. to 288 pt. 
Also available are arrows, math sym­
bols, line and dot rules, etc. All are 
available in black. many also come in 
white' and all feature heat resistant 
adhesive. Free sample and complete 
type chart available upon request. 

SPECIAL SHEETS - Sheets made to 
your own specifications can include 
logos, drawings, symbols, preset words 
- anything that you use repeatedly. 
Hundreds of lettering and marking 
problems that were impossible or too 
expensive become practical with "In­
stant Lettering". Tell us your problem 
and let us suggest a "dry transfer" 
solution. 

METER & DIAL MARKING t\!T 
Arcs, dial patterns, lines, wedges, gradua· 
tion lines, switch symbols alphabets and 
numerals in black, white lind ,~U for mark· 
ing standard and specialotary tap 
switches, potentiometers and profotype 
and specially calibrated meter dials. Colors 
provide contrast on scales and switches, 
simplifying usage of complex instruments. 
No. 968-Complete Set '. .... ill." 
REFILL SHEETS-set of four identical sheels 
No. 968R-(specify sheet number) .......... $2.00 

ELECTRONIC SYMBOL DRAFTING SET 
• The quick way to more readable schemat­

ics. Contains 40 sheets of electronic sym-' 
bois plus letters and numerals. Symbols 
designed to c;onform with MIL·STO·IS·IA. 
Sheets have heat· resistant adhesive for 
perfect reproduction in any blue- or white­
printer. Also included is a complete guide 
to drawing with dry transfer symbols. 
No. 970-Complete Set ........................ $19.15 
REFILL SHEETS-set of four identical sheets 
No. 970R-(specify sheet number) .......... $2.00 

LOGIC DIAGRAM SYMBOL SET 
NEW! The most modern and effective aid to 
drawing logic diagrams. Symbols transfer 
to your drawing in secunds. All you need 
do is add the connecting leads. Heat reo 
sistant adhesive allows perfect reproduc­
tion even in diazo and other high speed 
printers. Symbols conform fully to MIL· 
STO·80SB and ASA-Y32.14. 
No. 971-Complete Set ............................. $4.20 
REFILL SHEETS-set of four identical sheets 
No. 971 R-(specify sheet number) .... $2.00 

LETRATAPES - Here's a revolutionary ad­
vance in the application of dry transfer 
component references. The special dis­
penser does half the job for you. The 
range of tapes comprises 122 different 
items including letters of the alphabet. 
numerals, 0-9, common component desig­
nations, frequently used preset words, 
etc. Letratapes provide an ideal method 
for a wide range of repetitive marking or 
coding jobs. Write for complete details. 

SPECIAL LETRATAPES - Tapes can' be. 
made to fit your own specific needs. Items 
like company trade marks, technical sym- . 
bois, frequently used words and phrases 
-Whatever you need-prepared as dry 
transfers on rolls of tape for fast, easy 
application. Complete details available 
upon request. 

Spray Coatings - the handy aerosol can form of I K 
Datakoat (16 oz. cans). 0 A· I A 
No.04177-Glossy ............................................ $2.9S THE K K . CORPORATION 
No. 04178 - Matte •. _ ........................................... $2.9S 

.eern /1971 See YELLOW SECTION for Local Offices, Phones 1445 
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Miniature and Large Indicator 
Lights. Incandescent and Neon. 
Miniature units mount in 9/16" 
or 11/16" clearance holes; Large 
units in I" clearance hole. Wide 
choice of cap shapes and colors­
also include caps with mechanical 
dimming feature. 

Oil-Tight Indicator Lights. Incandescent and 
Neon. Mount in HI 16", I" or 1-3/16" clearance 
holes. For heavy duty industrial applications. 
ASK FOR CATALOG L-200. 

ASK FOR CATALOG L-161. 

NEW 56 PAGE 
PROOUCT SELECTOR GUIDE 

Aids in the selection and 
procurement of more than 

l'~~a~~~?s i~~~c:~~fd~~~~s, 
ASK FOR CATALOG SG690 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 



CURRENT DIALCD LITERATURE 

Sub·Miniatur. Indicator Lights Catalog No. 
Two Terminals. Fully Insulated ...... . . ..... L·178 
One Terminal (for Grounded Circuils) .. .. .... L·IS7 
Edge Lighling for Plastic Plates ..... 
Sub·Sub·Miniatures (with long Ufe Lamps) ..... 

Datalit.s, Ultra·Minlatur. Indicat.r Lights 

.. US8 
... L·168 

LamphDiders. Cartridg.s. Multipl. IndicalDrs ....... L·160 
Permanent Lamp Indicat.r Lights (Ultra·Miniatur.) ...... L·203 
Miniature;' Large tndicat.r Lights .............. " . L·161 
Twin Lamp PI.card Lights ........................ L ·170 
Single Plane Homeric Read.ut .................... L·181 
BCD t. Seven Segment Dec.der·Driver .............. L·192 
H.avy Dut, Oil·Tipt Indlcat.r Lights ................. L·200 
Pr ... ·T.·T •• t Indicat.r Lights .................... L·201 
Illuminated Push Bull.n Switches and matchinglndicat ... L·210 
Ke,b.ard TlPe Illuminated Push Bull.n Cap .......... L·210·1 
tlashing Indlcat.r Light .......................... L·2l1 
Translst.riz.d Indicat.r Lightl.r IC ................. L·207 
A Cr.ss R.'."n ••• , DIALIGHT Catal.g numbers t. 

Millt.., T,pe DeslgnaU.ns and MS Drawings ........ CR·6S0 
Pr.duct Sel •• t.r Guide .. . . . . . . . . . . .. .. . . . . . . . . . SG·690 
Ask I.r .urrent S.lid State Di.de·Lite™ Catal.g She,ts 

Send I.r ,.ur •• pies ,I these Catal.gs. 

NEVIl 
• ost complete line 

Industry s m te light sources. 
of soltdd:st~or lights and 

in tca available. 
readouts noW 

3/4" or 1" characters. 
Display 10 numbers and 
10 letters. Compatible 
Caption Modules. 

Single Plane 
Numeric Readouts. 

Incandescent and Neon-
14 to 170 volts. 

(Illus. approx. 50% actual size.) 

(u.s. Pat. No. 3.210.876) (lilus. approx. 7S% actual slz •. ) AsK FOR CATALOG L-181. 

Transistorized Indicator Lights. 
Incandescent and Neon. A "single 
package" containing light source. 
switching circuit, and all power cir­
cuit and bias voltage connections. 

ASK FOR CATALOG L-207. 

Press-to-Test Indicator Lights. 
Incandescent and Neon. Mount 
in 15/32", 5/8" and' 1" clear­
ance holes. Equal or exceed the 
operational and environmental 
requirements of MIL-L-7961B. 

ASK FOR CATALOG L-201. 

Twin Lamp 
Placard Lights. 
Conform to the 
operational and 
environmental 
requirements of 
MIL-L-3661B. 
M I L-E-5272 
and ABMA­
MPD-II023 
and 11064. 

ASK FOR 
CATALOG L-170. 
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DRAKE I INDICATOR liGHTS I I 

CARTRIDGE "TINY LITES" 

1448 

- LAMPS, bodies aluminum, 
6 volts and up, long life in­
candescent or neon, fit Drake 
or any mfgr.'s holders. Inex­
pensive all plastic cartridges 
also available. 

- LAMPHOLDERS, black anodized alu­
minum, indexed to accept lamps with 
legends; ideal for data processing or 
other computer applications - commer­
cial or Military. 

- CONNECTOR AND FASTENER, 
economical for commercial appli­
cation with cartridge lamp elimi­
nating lampholder. 

Exclusive Drake, economical, use midget screw base lamp for 
limited space requirements (overall size occupies only 1(3 
cubic inch of space). Lenses: Convex w/bezel, dome, or flat 
faced lens with or without legend. 

"PSB" SLIDE BASE 
INDICATOR LIGHTS 

Uses Sylvania PSB slide base lamps; choice of 
9 styles of lenses and solder or screw base lugs. 

"Deluxe Molded" Indicator Lights 

Drake's durable and finest - using T3¥4 min. bayonet 
lamps and 120 V. incandescent for commercial appli­
cation. Incandescent or neon. Screw or friction fit lenses 
of many shapes and variety, also mech. dimmer for Mili­
tary use. "Titelite" type for water-proof and oil-tite 
application. 

"TITELlTES" 

1V4" Lens Dia. 

1" Lens Dia. 
Available for 

MIL-L-3661/38 

Oil, water or dust-proof indicator lights with many lens 
styles for most incandescent lamps. 
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I I lAMPHOlDfRS 1.11 Reliability Since 1932 

"GLO-L1TES" 

Commercial one-piece nylon, amber, red or white body and 
lens (flush or protruding lens with or without metal bezels). 
Built-in resistor and long life neon lamp. Choice of NEW 
"Twist-Mount" plug button or nut mountj wire or lug ter­
mination. Also NEW High Temp. Aluminum "Glo-Lite." 

All PHOrOS APPROXIMArELY % ACrUAl SIZE. 

"ASTROLlTES" and "GEMlITES" 

"Astrolites" - Military or commercial - are Drake's 
tiniest, with built-in long life incandescent T1 lamp. 
Choice of 5, 12 voltsj wire leads. 

'''Gemlites,'' small for commercial application with 2 lug 
termination using T1 Sub-Midget Flanged replaceable 
lamp in 5, 12 and 28 volts. 

"MF" INDICATOR LIGHTS 

Incandescent and neon Midget Flanged lamps are used 
both for commercial and Military having hundreds of 
varieties, lens shapes· and colors including "Press-to­
Test," "Titelite," etc. 

DRAKE MANUFACTURING CO. 
4626 N. OLCOTT AVENUE 

HARWOOD HEIGHTS, ILLINOIS 60656 

312 AREA 867·7227 • TWX 910·221-0236 

SOLID STATE NElN! 

~NDICATOR LIGHTS & LAMPHOLDER 
"SOLID STATE '""""'""I::::.lf,f,l 
ASTROLITES" - ~ 

With Wire Leads With Wire Terminals 

LAMPHOLDER 
with choice 

2 L.E.D.'s 

BI-PIN 
& 

MIDGET 
FLANGED 
L.E.D.'s 

6039·004-304 6039·005·304 

Without Lens ·304 With Cylindrical Lens -604 

4502·000 
Exploded View 

t 
SSL·22 

I 
SSL-22L 

For details write for Solid State Data Sheet 7201 
ONLY ABOVE PHorOS - AcrUAl SIZE 

[~)IDRAKE 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1449 



DIGISTRIP 
front relampable 

DIGITAL DISPLAYS 
For a wide range of console and instrument display 
applications. Can be mounted horizontally or vertically, 
directly on p.c. boards, or ganged for high-density 
readout. 

All Digistrip models are available with standard 0-9 
- legend, or with custom read-out information. 

Digistrip II 
3" legend area. 

Digistrip I with high·gain 
transistor drivers on integral. 

printed circuit board. 

Digistrip I 
lW' legend area. 

All illustrations are actual size 

Write for detailed 
specification sheets 

MINIATURE 
T·l INDICATOR LIGHTS 

Designed to provide the brightest light in the least space. 
Available off-the·shelf, or designed to your application. 

QUICK·LENS 
Front-relampable minia· 
ture indicator light with 
built in light reflector 
formaximum brightness, 
even in high ambient 
light. 

MINI·LENS 
Front relampable, micro­
miniature indicator 
light, featuring mini· 
mum panel spacing. 
Can be RFI shielded. 
Th readed body can 
mount directly to panel. 

FLUSH·LENS 
For panel mounting with­
out protrusion. Avail· 
able with RFI shield. 
Unit is relampable from 
rear of panel. No solder 
connections required. 

TRANS·LENS TDML 
Each front relampable, with high·gain transistor driver on compact, integral 
p.c. board. Minimum depth behind panel. Both available in "bare board" con· 
figuration for customer to install own components. Trans·Lens is transistor· 
driven version of Quick·Lensj TDML is transistor-driven ver~ion of Mini·Lens. 

P.C. BOARD 
INDICATORS 

TEST 
SINGLE·SID~D BOARDS ] 

LENS 
DOUBLE·SIDED BOARDS 

T·1 UNBASED T·1 % BI·PIN 
Basic sockets for custom designed lamp 
holders or p.c. board mounting used. as 
lighting chassis for back lighted display. 

TWIST·LENS 
Quick·change lens, available in 
clear or colors. Waterproof and 
RFI shielded units available. Uses 
T·I% Bi·Pin base lamp for high 
brightness. Also available in side mounting. 

ADAPTER LENS 
AND SOCKET 
Midget T-I % flanged base lamp adaptor 
used with T·3lfi1 printed circuit mounted 
socket. Furnished with or without integral 
color filter. 

ALSO AVAILABLE: Custom back lighted panel assemblies 
and DF991 (Dead Front) legend screens. 

display devices, inc 
mailing address: p.o. box 667 encinitas, -california 92024 

plant location: second and E streets (714) 753·0113 

(Vol. 



DIGITAL 
READOUTS 
Electrons' Hi-Contrast Digital Readouts provide easy 
to read, bright displays against a maximum contrast, 
black background. Light output is continuously vari­
able from the very bright display needed in a sunlit 
cockpit, or high ambient-light-level room, to the low 
level display essential for night, or darkened environ­
ment, conditions. Operating at low voltage and cur­
rent, these readouts work directly from inexpensive, 
commercially available, IC modules. Very wide-angle 
viewing is assured, and the parallax exhibited by gas 
glow or depth stacked numerals is eliminated. As a 
result of segment shape design, brightness and back­
ground contrast, these readouts appear much larger 

SPECIFICATIONS 
Light Output: 

Current 
Requirements: 
Lamp Life: 

Viewing Angle: 
Character Size: 

Continuously variable from 500 footlam­
berts at 4.5V to about one footlambert at 
1.2V. 
20 rnA at 4.5V, 8 rnA at 1.2V per lamp. 

Average-40,OOO hours at 2.BV. All lamps 
burned-in to weed out early-life failures. 
1500 in any plane. 
Height-0.32 in., Width-0.19 in., 
Slant - 0.05 in. 

Character Spacing: Single Digits - 0.500 in. c. to c. 
Molded Block - 0.313 in. c. to c. 

Colors and Filters: Available, consult factory for your specific 
requ i rements. 

SINGLE DIGITS 

Suggested Mounting: \--0500--1 
Panel, or 3-56 Machine Screw and Ti e ~ I 
NOTES: D.J20 0.625 

SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

in oper.ation than the small panel size re­
quirements would indicate. Available in 
individual digits, and in custom molded 
assemblies. 

L 
E 
C 
T 
R o 
N 
S 

I 
Operation: 

Construction: 

:: ~~- --

@! 3 1 08.2 ~ 

Combination of seven segments and deci­
mal point are lighted to form desired char­
acter. Segments may be controlled directly 
by low voltage transistors or IC BCD-to-7 
Segment decoder flat packs. Applicable 
packs include Fairchild UGB931759X, 
Texas Instrument SN7447J, Discon 5800 
and RCA CD2500E. 
As viewed, segments are ends of shaped, 
aluminized light pipes cast in black epoxy. 
Front surface is ground flat and specially 
treated to avoid surface reflection. Teflon 
coated wire leads or customer specified 
connector. 

MOLDED ASSEMBLY 
1250lA MOUNTING HOLE (.1-

NOTE 3 

4-40 Screw to Tapped Hole in ~-. 

Nut through Panel Clearance HolE:!. T B T r 
."'~ D 1 1. All Dimensions in inches. I -

2. 0.005 Tolerance on all ...L....-. + 
Dimensions. 

3. Mounting Hole can be Supplied ---+,,~ 0'"" •• ou,",. 
Tapped. KOLEI21-NOTE3 

l: I ."," "H.' INSULATED LEAOS 191 

::~~ :t} --1 0.:110 

'DOl 

THYRATRONS AND 
GAS RECTIFIERS 
For more than 40 years ELECTRONS 
has been supplying the commercial 
and military requirements of domes­
tic and overseas customers. Today 
with one of the widest lines of pop­
ularly used tubes in these categor­
ies, a nationwide distributor net­
work, and a well stocked warehouse, 
ELECTRONS can supply your total 
requirements for THYRATRONS and 
XENON-FILLED RECTIFIERS without 
delay. 

For additional data on these products 
call or write 

ELECTRONS COMPANY 
A Unit of General Signal Corp. 

CERAMIC 
SURGE 
ARRESTORS 
ELECTRONS line of ceramic, 
two- and three-element surge 
arresters provides protection 
against transient and light­
ning'induced surges in com­

munications and control circuits or in 117 volt, AC, 
low capacity power lines. 

In DC communications circuits, these arresters 
will pass a surge and turn off without follow through. 
Extremely fast-acting, they can withstand surges that 
will normally puncture solid-state devices. Specific 
types have been designed for use in Western Electric 
and other equipment. 

In control circuits these small devices provide 
total protection or can be used to back up low voltage 
solid state protectors. 

65 PASSAIC AVENUE FAIRFIELD, NEW JERSEY TELEPHONE: (201) 227-3830 
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Four ways Eldema 
packages light emiffing diodes 

eem/1971 
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and how to find out more 
about them. 

~ 
~ 

~ 

See YELLOW SECTION for Local Offices, Phones 1453 
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• 

• 

ELDEMA 
INDICATOR LITES 

CONDENSED 
GENERAL CATALOG 

l Our indicator lights primer. 

• 

7 Permanent mounting indicators 
• with built-in long lile T-1 lamps. 

Military or commercial versions and 
RFI/EMI shielded models available. Easy 
mounting from the front of the panel. 

2 Eldema Logic-Lites-indicator 
• lights with built·in transistorized 

lamp driver networks. Available in neon 
and relampable incandescent types. 

8 Inexpensive and canvenient 
_ • mounting lor C-Lite cartridges. 

Solder lug and solder cup terminal type 
sockets available. All sockets designed 
to accept .040 diameter pins. 

3 Law cost commercial neon lites, 
• with a life in excess of 5000 

hours. Easy mounting, with furnished 
push-on refainer nut, in size "0" (.316" 
dia.1 hole. 

9 Single lampholders provide a 
• choice of either /rant or rear 

mounting configurations. Available in 
watertight models and with built-in resis­
tors lor neon lamp applications. Lens 
cap.~ accommodate either midget Ilange 
based incandescent or neon lamps. 

What VIe knoVl 
about indicator 
lights could fill a 

dozen books. 
1454 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) .. . 20()9-3076 (Vol. 3) eem /1971 



4 C-Lite lamp cartridges and mat­
• ing D-halders. All units designed 

to canform to MIL-L-3661. Static pin and 
socket construction, originated by 
Eldema, allows unit to be packaged in 
small diameter. Neon, incandescent or 
new solid state lamps. 

ELCEMA 
INDICATDR UTES. 

1 0 Lamphalders and lens caps for 
• the T 3'/. bayonet based incan­

descent and neon lamps. 11/16" diam­
eter mounting, watertight and RFI 
shielded models available. 

eem/1971 
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ELCEMA 
INDICATOR LITES 

NEON E-LiTES 

5 Permanent mounting indicators 
• featuring a lamp life that should 

go beyond any need for replacement. 
Ideal on applications for llO-125V AC. 
Lenses available in five calors and a 
variety of shapes. 

11 Describes materials and methods 
• used in manufacture of Eldema 

shielded indicator lites. Also, detailed 
description of testing we carried out, us­
ing techniques specified by MIL-STD-285, 
and the results of those tests. 

See YELLOW SECTION for Local Offices, Phones 

. "ELOEMA' 

. INDICATOR LITES 

H-LITES 

6 Subminiature T-l relampable 
• lites. Lamp and lens cap both 

replaceable from the front without any 
special tools. Watertight and RFI 
shielded models available. 

ELCEMA 
INDICATOR UTES 

12 Complete cross-reference to 
• MIL-L-3661 Revision Band 

MIL-L-6723 Revisian B. 

Send for them. 
Call or write: 
Eldema Division 
Genisco Technology Corporation 
MIS 520 
18435 Susana Rd. 
Compton, Calif. 90221 
(213) 774-1850 

1455 
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1456 

CONTROL KNOBS DIVISION 
ELECTRONIC HARDWARE CORPORATION 
180-10 Liberty Avenue, Jamaica, N. Y.11433 (212) 291·2710 

Manufacturers of Components for the Electronics Industry 
KNOBS. CAPTIVE PANEL HARDWARE 
PLASTIC MOLDING • EDGE-LIGHTED DIALS AND KNOBS 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



200 SERIES 

Model 
150 

Bi·Pins 

600 SERIES 

I 
Model Model 
550 600 

.' 2" 
leads 

ECONOMY MODELS OF THE 
ABOVE SERIES: 

190 290 590 690 

GENERAL SPECIFICATIONS: 
• Incandescent bulbs with 28 AWG 

insulated 8" stranded leads. 

I ( 
~~ 

»" 

Model 
5·101 

Model 
650 

Bi·Pins 

• Not sealed against moisture and dust. 
• lens and body are dimensioned as 

above. 

1 Transparent Amber 
2 Transparent Red 
3 Transparent Blue" 
4 Transparent Green" 
5 Transparent Clear 

6 Translucent Yellow 
7 Translucent Red 
S Translucent Blue" 
9 Translucent Green" 

10 Translucent White 

'NOTE: Blue and Green lenses not recommended for use with neon 
, bulbs. 

STANDARD FEATURES: 
o Built·in 11 % incandescent or T2 neon bulbs. 
It Standard termination - 2" stranded insulated leads !incandescent) 

1 %" solid insulated leads (neon) or Bi·Pins (other lead lengths ' 
available upon request). 

• Rapid assembly with non·corrosive Tinnerman speed nut (furnished). 
• Ultra·long life bulbs. 
• Sealed against moisture and dust. 
• Optically engineered lens provides full lS00 visibility. 
• Explosion proof - meets requirement of MIL·E·5400. 
• Simplified one piece plastic constructed lens and body. 
• Choice of 5 transparent and 5 translucent colors. 

GENERAL SPECIFICATIONS: 
• 'F'ronfmounting in7fl' clearance hole. 
• Center·to·center spacing V2". 
• Materials: High impact butyrate plastic body and lens; 22 AWG PVC 

~{' insulated leads 105°C, 600 volt (7/30); or Bi·Pins - brass Vz 
hard, gold plated. 

o Hot stamping legends available: Four 6pt (%'4"); Three Spt (3{{'l; or ' 
Three lopt !Va"), characters in black or white (NOT AVAILABLE ON 
100 SERIES). ' 

o Unless otherwise specified, all tolerances: ±.005 
±J14 Fractions. 

H524 ' 
H529 
H533 
H53S 
HM550 
HM553 

M522 
M526 
M525 
M525 
M525 
M801 
M540 
M542 
HM550 
HM553 
M555 

C2A 
RC2X 

A9A 
RA9X 

5.0 .ISO 
6.3 .200 

10.0 .070 
14.0 .0so 
24.0 .037 
2S.O .040 

(Standard Brightness) 
3.0 .015 
5.0 .066 
5.0 .036 
6.0 .039 
6.3 .040 

10.0 .014 
10.0 .036 
14.0 .035 
18.0 .032 
24.0 .037 
28.0 .040 

50,000 
50,000 
50,000 
50,000 
7,000 

25,000 

10,000 
10,000 
90,000 
75,000 
50,000 
10,000 

100,000 
20,000 

100,000 
150,000 
50,000 



Barrel Fasten.r 

• Built-in n % incandescent or T2 neon bulbs. • Easy front mounting and replacing. 
• Stainless steel Bi-Pin terminal contacts (in­

sulated from body). 
• Center-to-center spacing Ih". 
• Materials: High impact butyrate plastic lens 

(polycarbonate lens available upon request); 
anodized aluminum body internally insulated, 

• Other contact styles or wire leads available 
on request. 

• Rapid assembly with non-corrosive barrel 
fastner (optional). • Hot stamping legends available in black or 

white. • Ultra-long life bulbs (see bulb table on pre­
ceding page). • Unless otherwise specified, all tolerances:· 

±.005 Decimals, and ±Ji4 Fractions. • Anodized aluminum body. 
• Choice of two standard optically engineered 

lenses providing full 1800 visibility. 
• Assembly built to meet M IL-L-3661. REFER TO PRECEDING PAGE FOR BULB 

TABLE ,. Choice of six standard colors (listed this 
page-use lens color code when ordering). 

5 Transparent Clear 
6 Translucent Yellow 
7 Translucent Red 

8 Translucent Blue* 
9 Translucent Green* 

lD Translucent White 
EXAMPLE: 
750 6 H538 

'NOTE: Blue and Green color lenses not recom· 
mended for use with neon bulbs. Series Lens Model Lens Color Bulb Type 

~'-1 r1X 
~.186 

AlL fRAa10Nst~ 1 I 
• 262 

~.4°O1 

.000..r=n 
·'.25t.090 -r-t=-8 i 

~~a=tJ 

~'~ 
.259 

j.400r 

.020.TJlllD 

S'FANDARD FEATURES AND SPECIFICATIONS: 
• Built-in Tl incandescent or neon bulbs. 
• Standard termination-Ih" solid insulated wire leads or bi-pins (Incan­

descents or neons) or 8" stranded insulated leads !incandescent only). 
• Rapid assembly - front mounting into 'Kl clear,ance hole, with non­

corrosive Tinnerman speed nut (300 series) or ribbed body for "snap­
in" panel mounting (400 Series). Center-to-center mounting space: 
%" series 300; and ~l' series 400 . 

• Sealed against moisture and dust. 
• Opticaily engineered lens provides full 1800 visibility. 
• Explosion proof - meets requirement of MIL-E-5400. 
• Simplified one piece plastic constructed lens and body. 
• ChOice of 5 transparent and 5 translucent colors (see color code 

table on preceding page). (See how to order - preceding page). 
• Materials: High impact butyrate plastic body alJd lens. 30 AWG PVC 

.0lD insulated leads, lD5°C 300 volts. Bi-Pins - nickel. Spring speed 
nut (series 300) has phenolic finish (%" x %"). 

• Hot stamping legends available: Two 6pt ~") or one 8pt 1%2") char­
acters in black or white. 

eem /1971 
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SPECIFIC FEATURES: 
• Util izes T1 34 midget screw based 

incandescent bulb (with elongated 
glass to permit easy relampingl. 

• Internal rib fluted plastic "high 
hat" lens. 

• Attractive black bakelite bezel and 
mounting bushing (1~z"_1h" mount­
ing holel. 

• Maximum panel thickness-.065" 
• Maximum projection back of panel 

-.930". 
• Center-to-center spacing 34". 
• All tolerances ±.005" on deci-

rna Is. on fractions. 

descent 
permit easy relampingJ. 

• Piastre dome lens. 
• Clearance mounting: 1~1'_,%i'. 
• Maximum panel thickness - .216". 
• Maximum projection back of panel-.795". 
• Center-to-center spacing lJ{l'. 
• All tolerances ±.005" on decimals. 

on fractions. 
,·· .. "." .. ·"' •• , .... rPI 

fllth 
t~U-.-1 

__ I-!-

==:!. -.lo:!,:C:::'; 

• 
• plastic or glass lenses, (see specific modell, 

provide full 180 visibility. 
• lamp holder bodies made of black bakelite plastic with 

bright chrome plated brass bezels and mounting bushings. 
• Front panel mounting into 4 different hole sizes. 
• Choice of several lens colors (see lens color code tablg 

this pagel. 
". Solder lug termination. 

eem/1971 

EXAMPLE: 
With bulb 
Without bulb 

Madel Number 
1000 
1000 

B p. 
MM36 
0000 

Model 
1600 

t 
<.i 

Model 
1700 

t 
Model 
1800 

Model 
1900 

o 

Transparent Clear 

MINIATURE RELAMPABLE 
INDICATOR LIGHTS 

SPECIFIC FEATURES: 
• Utilizes T3 1fiI S.C. bayonet based bulb. 
• Chrome bezeled glass lens (jeweled-model 1600, 

and convexed-model 170m. 
• Clearance mounting lJ{l' with shock absorbing 

grommet (not picturedl. 
• Maximum panel thickness - 1~". 
• Maximum projection back of panel- P~i'. 
• Center-to-center spacing 2'Ul'. 
F:]JlJL.·SPE~IFICATIOHS -INCANDESCENT 
h" ,:;.; . .;:. ,<" .(Use bulb number) 

Bulb 
Type 

44 
1815 
1819 

47 
756 

44 
1819 

47 
756 

3,000 
1,000 

3,000 
50,000 

NOTE: Other lamps available from distributor. Do not 
exceed 2 Watts models 1800 and 1900. 

02 
Transparent Amber 03 X X 
Translucent Red 04 X X 
Translucent White 05 X X X 
Translucent Yellow 06 X X 
Transparent Green 07 X X X X 
Transparent Blue 08 X X 
Translucerit Green 09 



Model 4000 
LED Ultraminiature Indicator 

~.400r 

.020~ 
Model 4100 

~'-1 ~1j{ 
~.185 

ALL FRACTl0N51 ~ 1 ! 
• 259 

• . High brightness LED. 
• One piece lens and body. 
• Transparent or translucent red body . 
•. External series resistor required. 

Model 4200 
LED Tl 314 Replacement Lamp 

Standard 

Model 4400 
LEO Cartridge Light 

~"""" ': ... " .'.~. 

• Cartridge uses a high brightness light emitting diode !11 DO foot lam· 
berts typ). 

• Package to MIL·L·3661 specifications. 
• Solid state reliability. 
• Butyrate clear or red lens. 
• low power requirements. 
• Stainless steel contacts. 
• Clear anodized body. . 
• Standard bi·pin cartridge holder mounting. 
• Series resistor is mounted internally. 
• Other contact styles available on request. 

Model 4500 
Printed Circuit Board Indicator 

~ . JJ .... H==d~ 
~" £:". 11-;1!1=l ... 

.soo ~ ~.6ZS-=1 --, 
• Low profile for minimum spacing. 
• External series resistor required. 
• Plastic body. 
• Large high brightness LED. 

• PN gallium arsenide phosphide. 
• Compatible with transistor and integrated circuits. 
• Low temperature operation. • 
• Operating and storage junction temperature -40°C to +85°C. 

T1 % SC Midget Flanged Base Model 4000 
Model 4200 4100 

4300 4500 Modll4400 
Parameters TJP. Max. TJp. Max. TJp. MIll. Units 

Forward Current IF 40 50 100 rnA 
CATHODE Reverse Voltage VR 3.0 4.0 3.0 Volts 

Forward Voltage VF 
IF=20 mA 1.6 2.0 1.6 1.8 1.65 2.0 Volts 
Reverse Leakage Current 
IR VR=3.0V 100 100 

10 p.A 
nA 

External Series Resistor Required RL=1.0 Megohm 
Tota I Device DIssipation 

200 mW @T ... =25°CPo 120 120 
Derate above 25°C 2.0 2.0 2.67 mW/oC 
Total Capacitance 
CT VR=O V 
f=1.0 MHz 150 150 115 pF 

Model 4300 
LED Miniature Indicator 

Turn On Turn Off Time 
10 10 1 nS t, and tr 

Brightness B (I) 
IF=10 mA 330 200 

20mA 750 fL 
50 mA 1600(' HOD llOO 

i 
• Mounts in W' hole. 
• Transparent red or clear lens. 
• Dot near contact indicates cathode. 
• Black anodized aluminum panel nul. 
• Gold or solder plated contacts. 
• Other contact styles available on request. 
• Series resistor mounted internally. 
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605 5.0 .020 .034 5,000 C-2R 0.25 
680 5.0 .060 .032 200,000 C-2R 0.25 
683 5.0 .060 .053 100,000 C-2R 0.25 
713 5.0 .075 .088 16,000 C-2R 0.25 
715 5.0 .115 .147 40,000 C-2R 0.25 
7219 12.0 .060 .150 16,000 C-2V 0.30 
7220 18.0 .026 .150 10,000 C-2V 0.30 

T-l SUB-MIDGET FLANGED (SEE FIGURE 2) 
682 5.0 .060 .032 200,000 C-2R 0.375 
685 5.0 .060 .053 100,000 C-2R 0.375 
714 5.0 .075 .080 16,000 C-2R 0.375 
718 5.0 .115 .147 40,000 C-2R 0.375 
32 12.0 .060 .150 16,000 C-2V 0.420 

o 7241 18.0 .026 .150 10,000 C-2V 0.420 
. T-l BI-PIN BASE (SEE FIGURE 3) 

7682 5.0 .060 .032 200;000 C-2R 0.360 
7685 5.0 .060 .053 100,000 C-2R 0.360 
7714 5.0 .075 .088 16,000 C-2R 0.360 
7718 5.0 .115 .147 40,000 C-2R 0.360 
32BP 12.0 .. 060 .150 16,000 C-2V 0.410 
7241BP 18.0 .026 .150 10,000 C-2V 0.410 

T-l% WIRE TERMINAL (SEE FIGURE 4) . 
±.CXXi" 

1783 2.5 .200 .22 500 C-2R 0.52 MAX. 

2158 3.0 .015 .002 10,000 C-6 0.52 
1730 6.0 .040 .03 10,000 C-2R 0.52 
1784 6.0 .200 .60 1,000 C-2R 0.52 
2180 6.3 .040 .02 50,000 C-2R 0.52 
1739 6.3 .075 .22 500 C-2R 0.52 
2181 6.3 .200 .40 50,000 C-2R 0.52 
2112 6.3 .200 .55 3,000 C-2R 0.52 
1869 10.0 .014 .008 10,000 C-2F 0.52 
2107 10.0 .040 .08 30,000 C-2V 0.52 
2182 14.0 .080 .30 50,000 C-2V 0.52 
1705 14.0 .080 .50 750 C-2V 0.52 
2102 18.0 .040 .15 1,000 C-2F 0.52 
2185 28.0 .040 .20 50,000 C-2F 0.52 
1762 28.0 .040 .34 1,000 C-2F 0.52 

MAX • 2187 28.0 .040 .30 25,000 C-2F 0.52 
• 125" 

T-l% MIDGET FLANGED (SEE FIGURE 5) 
.~ , \ 338 2.7 .060 .04 6,000 C-2R 0.625 

M.O.L 
, 

+-
-r 

.1B)" 

---1... 

. 310' 
.oa:)'OIA . 

328 6.0 .200 .60 1,000 C-2R 0.625 
345 6.0 .040 .03 10,000 C-2R 0.625 
380 6.3 .040 .02 50,000 C-2R 0.625 
344 10.0 .014 .008 10,000 C-2F 0.625 
330 14.0 .080 .50 750 C-2V 0.625 
382 14.0 .080 .30 50,000 C-2V 0.625 

.050· 327 28.0 .040 .34 1,000 C-2F 0.625 
.145" 387 28.0 .040 .30 25,000 C-2F 0.625 

e T-l% BI-PIN BASE (SEE FIGURE 6) o 
7331 1.35 .060 . .01 500 C-6 0.625 
7338 2.7 .060 .04 6,000 C-2R 0.625 
7799 3.0 .015 .002 10,000 C-2R 0.625 

. 7328 6.0 .200 .60 1,000 C-2R 0.625 
7345 6.0 .040 .03 10,000 C-2R 0.625 
7327 28.0 .040 .34 1,000 C-2F 0.625 

NUMEROUS OTHER LAMP TYPES AND STYLES AVAILABLE ON REQUEST 



Vol. 2 ACTIVE COMPONENTS I CIRGUIT ASSEMBLIES I CONTROLS & DRIVES 

• INDICATING LIGHTS 
CR103 TYPE B MINIATURE SQUARE INDICATING LIGHTS 

Full·voltage 
type 

With solid lens cap Installed 

The CR103 Type B general-purpose miniature indicating light 
is a small, "square look" unit that provides positive visual indi­
cation on control panels and consoles, data processing equip­
ment, and wherever production and automated systems exist. 
A complete light consists of a base unit with bulb, lens and 
spring clip. 

FEATURES 

2·pin type lamp replaceable from front of panel; interchangeable 
lenses of snap·on construction; choice of red, white, green, or yellow 
lenses; optional arrow indicator on lens ideal for flow charts; low 
power requirement of 6, 12, or 24 volts; simple one·hole mounting. 

Write for Bulletin CEA· 7398 

CR103 TYPE C SQUARE INDICATING LIGHTS 

Transformer 
type 

CR103 C square indicating lights are designed for use in a 
wide variety of applications such as: business machines, 
operator panels, consoles, control desks, motor control centers, 
and for the panel building, electronic and intrumentation fields. 
Full voltage and transformer types in a variety of colors are 
available. Lenses may be translucent type or transparent type 
used with a diffuser. Legends can be engraved and filled on 
translucent lenses. 

Write for Bulletin CEA·736B 

CR103 TYPE D'INDICATING LIGHTS 
General Electric's new line of CR103 Type D indicating lights 
are designed for a wide variety of applications such as control 
and instrument panels, office machines, laboratory instruments, 
computers and' other data processing equipment. Matching 
illuminated push button switches are shown in Section 5100 
on page of General Electric switches. 

FEATURES 
• Units snap into panels from front without tools, and can be gang· 

mounted horizontally to save space or for group functions. 
• Convenient slide·on lens caps in five colors; four housing colors. 

Units are single button only. and have solid horizontally- or vertically· 
split color fields. 2-lamp and 4-lamp forms are available. 

Solid or split color fields give added flexl· 
bUity. Colors can be mixed in the split 
field forms for even more combinations. 

• Legend inserts for all forms can be printed or engraved on acetate 
or similar material of 10 mils or less thickness. 

Write for Bulletin CU-73eO 

CR103 TYPE H INDICATING LIGHTS 
CR103 Type H'indicating lights give bright visual indication of 
circuit operating conditions for applications where oil-tightness 
is not required. 
FEATU,RES 

With spherical lens far 'X.·in. mtg. hole With crown lens for '%.·In. mtg. hole • Vivid Colors - yellow (amber), blue, green, red, white and clear. 
• Even Illumination - Lexan diffuses light and gives off an even glow. 
• Durable - lenses will not shatter, resist high temperatures. 
• Compact~ forms for l~, 'J<6, or l·inch mounting hol,es. 
• Rating Flexibility - wide variety of lamp voltages available. Lamp is 

supplied by the customer. 
• Ease of Installation -lamps and lenses install from the front. 

With crown lens for 1·ln. mfg. hole With torpedo lens for 1-In. mtg. hale Write far Bulletin GEA·8111 

CR103 TYPE HE LOW-COST MINIATURE INDICATING LIGHTS 
CR103 Type HE iIldicating lights are new, low-cost units for 
applications requiring a minimum of. space. They are ideally 
suited for business machines, major appliances, small panels, 
meters, gages, timers, illuminated pointers, dial indicators, and 
many other places where panel appearance and visual display 
are important. . 
Only 11*6" long, they J;P.oqnt with a speed nut hi a %6" dia 
hole. Choice of amber, clear, red, or white lenses in flush or 
cylindrical lens style. Body colors are black, gray, tan, or white. 
For 120, 240, or 480 volts. 

Write for Bulletin CEA·8111 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. GE,NERAL _ ELECTRIC 
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SEC. 2400 • PANEL (i:OMPONENTS (INCL. LIGHTS & READOUTS) 

GE Miniature Lamps 
for need 

Aircraft Automotive Bicycle & Motorcycle Black Light Christmas 

Fluorescent 

Coin Machine Flasher Flashlight Telephone 
Glow Hand Lantern Indicator 

Instrument 

MINIATURE 
113-6253 EM 

Marine Medical Radio &TV SearcHight Signal . Solid State Toy 

SUB· MINIATURE SEALED BEAM GLOW 
113-6252 EM #3-6251 EM 113-6254 EM 
GE Miniature Lamps for Your Products 

SOLID STATE 
!¥3-0281R EM 

Save time and money by selecting the lamp you over 1200 lamps from the General Electric catalogs 
need before your product design is frozen. Consider shown above. Contact one of the offices below, or 
factors like size, power source, shock, life, light, write General Electric, Miniature Lamp Dept., 
temperature and assembly cost. Get complete and Ml-1, Nela Park, Cleveland, Ohio 44112. 
up-to-date electrical and physical specifications for 

For helpful service contact .one of these o,:ffices: 
ATLANTA, GA •••••• 120 OHley Drivel N. E. NEWARK, N.J •••••• 133 Boyd Street •••••••••• 07103 824'5200 

P. O. Box 139 7 , •••••••• 30324 875·0921 NEW ORLEANS, LA ••• 4800 River Road, Mall: Box 10236, 
BALTIMORE, MD. • •• 1401 Parker Rd. Mail: Jefferson Branch ••.••.•. 70121 835·6421 

P. O. Box 7427, Baltimore, Md ••• 21227 242·5700 NEW YORK, N.Y. • •• 219 E, 42 51. ••••••••••. 10017 750·2000 
BOSTON, MASS ••••• 50 Industrial Place, OAKLAN!? .. CALIF. • •• 999·98th Avenue .•••.••••• 94603 569·3422 

Newton Upper Falls, Mass ••••• 02164 332·6200 OLKAHOMA CITY, OKLA. Executive Terrace Bldg., 
CHARLOTTE, N. C. •• 1001 Tuckaseegee Rd. 2809 N.W. Expressway ••••• 73112 842·4028 

Mail: P.0.Box2144 ••••••• 28201376·6585PH1LADELPHIA.PA ••• RI. 202; At Expressway, 
CHICAGO, ILL •••••• 550 West Jackson Blvd. • ••••• 60606 332·4712 King of Prussia, Pa .••••••• 19406 688·5900 
CINCINNATI, OHIO •• 49 Central Ave •• ; •••••••• 45202 421·6810 PITTSBURGH, PA •••• 238 W. Carson SI. ••••••••• 15219 471·9050 
CLEVELAND, OHIO ••• 12910 Taft Ave •••••••• ; •• 44108 266·4337 PORTLAND, ORE. • •• 2800 N.W. Nela 51. .•••••••• 97210 223·2101 
COLUMBUS, OHIO ••• 800 Northwest ~Ivd ••.•••••• 43212 294·4115 RICHMOND, VA. • •• 1510 ~illow Lawn Dr'4 
DALLAS, TEXAS •••• 6500 Cedar Spnngs Road •••••• 75235 .351·3725 Mall: P. O. Box 8621 ••••••• 23226 282·7644 
DENVE~ COLO. • ••• 6501 Stapleton Dr., North ••••• 80216 388·4611' ROCHESTER, N.Y •••• Gibbs SI. Bldg., 
DETROll l MICH ••••• 15135 Hamilton Ave .•••••••• 48203 883·0200 31 Gibbs 51., Room 500 ••••• 14604 
HONOLU U, HAWAII • Suite 300b1l49 Bethel ••••••• 96813 537·3280 ST. LOUIS, MO. • ••• 1530 Fairview Ave. . ••••••• 63132 
HOUSTON, TEXAS ••• 5615 Lym ar Drive .••••••• 77035 923·2549 SEATTLI~I WASH. • •• 2400-6th Avenue, South •••••• 98134 

454·2990 
429·6930 
622·8081 

~~ INDIANAPOLl~ IND ••• 2511·F·1 East 4651. ..•••••• 46205 547·5511 UTICA, rt, Y. • ••••• c/o Radio Receiver Dept., 
JACKSONVILL,., FLA. • 4077 Woodcock Dr., Suite 222 •••• 32207 396·1205 P. O. Box 175,1001 Broad St. •• 13501 733·0922 
N. KANSAS CII Y, MO. 535 East 14th Ave ....... ~ •• 64116 471·0123 
LOS ANGELES, CALIF •• 2747 S. Malt Ave .••••••••• 90022 723·2541 
MEMPHIS, TENN. .-. • 2021 S. Latham St: ••••••••• 38109 948·2642 
MIAMI, FLA ••••••• 3655 N. W. 71st St .......... 33147 693·3811 
MILWAUKEE, WIS •••• 8100 West Florist Ave., . 

Mail: P. O. Box 299 ..••••• 53201 462·3860 
MINNEAPOLIS, MINN •• 500 Stinson Blvd ••....•••• 55413 33104050 

MINIATURE LAMP DEPARTMENT 

GENERAL. ELECTRIC 
eem/197T See YELLOW SECTION for Local Offices, Phones 1463 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MINIATURE LAMPS & SIGNALING DEVICES 

PILOT LAMPS 
T-2 SLIDE BASE 

AVI. 
M2' Rated Cunent 

Type Co e Volts (Amps.) 
6PSB 30672·0 6 .140 

12PSB 31272-0 12 .170 
24PSB 32472·0 24 .073 
28PSB 32982-0 28 .040 
48PSB 34872·0 48 .053 
60PSB 36072·0 60 .050 

120PSB 32072·0 120 .025 

T·2V2 MIN. BAY 

6MB 35100·0 6 .140 
12MB 35101·0 12 .170 
24MB 35103·0 24 .073 
28MB 35104·0 28 .040 
48MB 35105-0 48 .053 
60MB 35107·0 60 .050 

120MB 35108·0 120 .025 
120MB/6 35109·0 120 .052 

INDICATOR LAMPS 
INDICATOR LAMPS - SLIDE BASE 

Mig. Rated 
Type Code Volts 
4ESB 30450·0 4 
5ESB 30550·0 5 
6ESB 30650·0 6 

10ASB 31040·0 10 

10CSB 31030·0 10 
10ESB 31063·0 10 
12ESB 31255-0 12 
16CSB 31630·0 16 
16ESB 31650·0 16 
18ESB 31860·0 18 
24CSB 32490·0 24 
24ESB 32455·0 24 
28ESB 32900·0 28 
48ESB 34861-0 48 

PILOT Be INDICATOR 
CARTRIDGE LAMPS 

FIGURE I 

Avg. 
Current 
(Amps.) 
.040 
.040 
.040 
.010 

.017 

.040 

.040 

.017 

.040 

.040 

.017 

.040 

.040 

.040 

AVI. 

Min. 
Lab. Life 

M.S.C.P. (Hours) 
.12 5,000 
.48 5,000 
.85 5,000 
.17 5,000 
.52 5,000 
.67 5,000 
.36 5,000 

.12 5,000 

.48 5,000 

.85 5,000 

.17 5,000 

.52 5,000 

.67 5,000 

.36 5,000 
1.30 3,000 

Min. 
Lab. Life 

M.S.C.P. (Hours) 
.02 5,000 
.04 5,000 
.025 5,000 
Red 

Glow 
15,000 

.048 5,000 

.05 10,000 

.06 5,000 

.016 5,000 

.10 5,000 

.11 5,000 

.02 5,000 

.12 5,000 

.24 5,000 

.16 5,000 

aC~"±·005" .250" OIA. Lamp Mig. Cum. MIL 

FMAxn' t240" .. 275" OIA. 

~ . 
.290" =- .OOS" 

. CIA 
1.328' MAX. . 

.203" 
...... 005" I I ~, i;o;,~:·~':~~.NS 

.284" ~·'~.~O·':::t: .OOS" 

~.005"L~ 

No. Code Volts (Amps) Base No. 
#21 30021·0 6 .140 
#31 30031·0 12 .170 
#41 30041-0 24 .073 Bi·Pin 
#51 30051-0 28 .040 Car-
#61 30061·0 48 .053 tridge MS18238·1 
#71 30071·0 60 .050 MS18238-2 
#81 30081-0 120 .025 

FIGURE II 

Avg. 
Lamp Mig. Current 

No. Code Volts (Amps.) Base 
#901 30901·0 4 .040 
#905 30905-0 5 .040 
#909 30909-0 6 .040 
#913 30913·0 10 .010 

aa~"±·OO5" .250" ~ OIA. 

F-MAxn' t24O" -.275" DIA. 

~ 
.290" ::t: .005" 

1.328" MAX. OIA. 

.203" 
-+- 5" I • ~, : .040" OIA. PINS 

re:F'60" = .005" 
.284" I. .020" ::!:: .005" 

::1:..005" - , 

#914 30914·0 10 .017 
#915 30915·0 10 .040 BI·Pln 
#918 30918·0 12 .040 Car-
#9~5 30925·0 16 .017 tridge 
#91!6 30926·0 16 .040 
#930 30930·0 18 .040 
#933 30933·0 24 .017 
#934 30934·0 24 .040 
#938 30938-0 28 .040 
#941 30941-0 48 .040 

ANNUNCIATOR LAMPS 

~I~ 
lJJ L. 
PANEL LIGHTS 

t .. ·. "~ 

Type 
MfJ' 
Co e 

12RC 35121-0 
60RC 35127-0 

120RC 35128-0 

12RB 35221·0 

60RB 35227·0 

120RB 35229·0 

Round 
Lens 

Mig. Code 
30160·0 
30161-0 
30162·0 
30163-0 
30164-0 
30165-0 

TWIN LIGHT CIRCUIT 
INDICATOR 

LENS NO. 
30180-0 
30182-0 
30183-0 
30184-0 
30185-0 

PLUG-IN PANEL LIGHT, 
T-LiTE 

SPECIFICATIONS 
Operating Volts 
Current 

PANEL LITE 
6 Volts 
130 MA. 

Volts Base 
12 Candelabra 
60 Candelabra 

120 Candelabra 

12 Miniature 
Bayonet 

60 Miniature 
Bayonet 

120 Miniature 
Bayonet 

Square 
Lens 

Color Mig. Code 
Red 30170·0 
Clear 30171-0 
Amber 30172-0 
White 30173-0 
Green 30174·0 
Blue 30175-0 

LENS COLOR 
Red 

Amber 
White 
Green 
Blue 

T-LiTE 
5 to 6 
60 MA. 

life 
Colors 

Over 5000 Hours 
Red-Amber-Whlte 

Blue-Green 
Approximately %" 

5000 Hours Minimum 
Red·Yellow·Whlte 

End View lighted Area 'ft!' Diameter 

MINIATURE LIGHTING PRODUCTS· West Main St.,_ Hillsboro, N.H. 03244 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

MINIATURE LAMPS & SIGNALING DEVICES 

PILOT LIGHT HARDWARE 

Phenolic 
Pilot 
Manufacturing 
Code 30094·0 

Color 

RED 
GREEN 
BLUE 
YELLOW 
AMBER 
CLEAR 
WHITE 

RED 
GREEN 
BLUE 
YELLOW 
AMBER 
CLEAR 
WHITE 

FLAT TOP 

Universal 
Pilot Housing 
Manufacturing 
Code 30099·0 

TRANSLUCENT. JEWELED 
Mfg. Code Mfg. Code 

30200·0 30100·0 
30212·0 30102·0 
30213·0 30103·0 
30214·0 -

- 30106·0 
- -

30233·0 -
FLUTED TRANSLUCENT 

30120·0 30130·0 
30122·0 30132·0 
30124·0 -

- 30131·0 
30126·0 -
30125·0 -

- 30133·0 

INDICATOR LIGHT 
HARDWARE 

Type 

Strip Socket, '12" Centers, 
Common Ground 

Strip Socket, '¥4" Centers, 
Common Ground 

Strip Socket, '12" Centers, 
Individual Contacts 

Stril'n~~i~~ei{ 6~~fa,::~~ers, 

PROFAX' 
Color Mfg. Code 

Red 38001-0 
Yellow 38002'() 
White 38003·0 
Green 38004'() 
Blue 38005·0 

TRANSPARENT 
Mfg. Code 

30110·0 
30112·0 
30113·0 
30114·0 
30111·0 
30116·0 

-

-
-
-
-
--
-

Mfg. Code 

Strip - 31250-0 

Strip - 31275'() 

Strip - 33250'() 

Strip - 33275'() 

PYREX GLASS 
Mfg. Code 
38071'() 
3B072'() 
38073'() 
38074·0 
38075'() 

• Tinnerman clips for socket mounting included 

CARTRIDGE LIGHT 
HARDWARE 

Pilot 
Cartridge 
Housing 

SM-2* 
SM-2A** 

" Turret Lugs 

Indicator 
Cartridge 
Housing 

SMOlA" 
SM·1A"" 

" Turret Lugs 

Color 

Amber 
Clear 
Red 
Blue 
Green 

MIL 
No. 

MS 18236 
MS 18236 

MIL 
No. 

MS 18235 
MS 18235 

Transparent 
Mfg. Code 

30140·0 
30141'() 
30142·0 
30143·0 
30144'() 

Mfg. 
Code 

30095·0 
30096'() 

"" Solder Lugs 

Mfg. 
Code 

30097·0 
30098'() 

"" Solder Lugs 

Translucent 
Mfg. Code 
30145-0 
30146'() 
30147·0 
30148·0 
301-490 

MINIATURE LIGHTING PRODUCTS· West Main St., Hillsboro, N.H. 03244 
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Vol.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

binding 
posts 

A hi~h quality temporary input 
terminal for electronic instru­
ments with sensitive and selec­
tive measurin~ capabi I ities. 
(See specificatIOns section for 

voltage, ampere ratings and applicable military specifica­
tions.) The fluted design of the Binding Post knob matches 
any NOBEX control knob series for a co-ordinated front panel. 
All plastic parts of the assembly are injection molded of 
polycarbonate resin for excellent insulation resistance and 

, 
WHITE GREY BLACK 

MINIATURE STANDARD 

dimensional stability. NOBEX Binding Posts are available in 
eight (8) standard ol3aque colors with custom colors available 
on special order. Senes 810 and 820 Binding Posts are 
stocked with gold plated brass or copper inserts, Series 850 
Dual Binding Posts with gold plated brass inserts. The as­
sembly mounts in a round or "0" flat hole with insulator and 
two (2). brass hexagon nuts supplied for panel mounting. 
NOBEX Binding Posts are designed to be compatible with all 
commonly used methods of connection. NOBEX high quality 
is assured by a one (1) year factory replacement warranty. 

DUAL STANDARD 

ordering information 
TYPE INSERTS WHITE GREY BLACK BLUE RED ORANGE YELLOW GREEN 

MINIATURE 
BRASS 820·25 820·35 820·45 820·55 820·65 820·70 820·75 820-95 

COPPER 825·25 825-35 825·45 825·55 825·65 825-70 825·75 825·95 

STANDARD 
BRASS 810·25 810-35 810:45 810·55 810·65 810·70 810-75 810·95 

COPPER 815·25 815·35 815·45 815·55 815·65 815·70 815·75 815·95 

STANDARD DUAL BRASS 
BLACK/BLACK I BLACK/WHITE I BLACK/RED 

850-45-45 I 850-45-25 I 850-45-65 

specifications 
Binding Post Locking Knob, Insulator and Washer Service Rated 
Injection molded of high heat and impact resistant Standard Binding Posts are rated at 30 amperes, 
Polycarbonate resin. 1000 volts working. Miniature Binding Posts are rated at 
Shaft and Inserts 15 amperes, 1000 volts working. 

Brass with flash gold plating. Copper, tellurium alloy, flash Polycarbonate Plastic exceeds MiI-P-20693, Type IV Military 
gold plating. Specifications for nylon compounded parts. 
Mounting Nuts 
Brass, finished machined hexagon stock. 

1466 

MECHANICAL 
COMPONENTS 

Manufactured in U.S.A. 
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TELEPHONE (415) 344-7691 

eem/1971 

SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 
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Manufactured in U.S.A. 

BURLINGAME, CALIFORNIA 94010 

• TWX 910-374-2840 

instrument 
cases 

NOBEX manufactures the only line of portable 
Instrument Cases that are virtually unbreak­
able under normal use. Series 875 and 895 
Instrument Cases are injection molded of 
tough; impact resistant A.B.S. plastic in a 50ft 
semi-gloss finish. The A.B.S. material is easily 
machined and will not chip, crack, or break 
during machining operations. NOBEX Instru­
ment Cases are available in a variety of attrac­
tive colors for the "Custom Look" in portable 
electronic equipment. Colors can be custom 
matched to customer specifications with quan­
tityorders. Mounting bosses are each equipped 
with a threaded brass insert for reliable panel 
mounting. NOBEX offers beautiful satin fin­
ished, brushed aluminum panels for use with 
Series 875 and 895 Instrument Cases. Stock 
panels are cut to sfze, finished and packaged 
with· protective covering and four (4) panel 
fastening screws. As with all NOBEX Mechan­
ical Components, Instrument Cases are backed 
by a one (1) year factory replacement warranty. 

ordering information 

DESCRIPTION 

LARGE CASE, GREY 
LARGE CASE, BLACK 
LARGE CASE, TELEPHONE RED 

LARGE COVER 

SMALL CASE, GREY 
SMALL CASE, BLACK 
SMALL CASE, TELEPHONE RED 

SMALL COVER 

CATALOG NUMBER 

875-j5 
875-45 
875·60 

876·C 

895-35 
895-45 
895·60 

896·C 

Detailed specifications and 
ordering information available by 
requesting Bulletin No. 310 

See YELLOW SECTION for Loca.1 Offices, Phones 1467 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

100 and 500 series 
thermoplastic control 
knobs, designs patented 

NOBEX offers the designer the most comprehensive selection 
of matching instrument quality control knobs in the industry. 
This wide variety of sizes and types, many not offered any-

ROUND 

Part No.'s 
Plain Alum. Dimensions Available Stack 
Tap Cap A B C D E F G H I Colors 

1-123 1-523 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 B, G, R 
1-103 1-503 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 B, G, R 
1-125 1-525 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 B, G, R 

125 525 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 B G R 
1-127 1-527 .500 .090 .315 .060 .460 .575 .215 .125 .510 .620 B, G, R 

127 527 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 B, G, R 
1-105· 1-505 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 B, G 

105 505 .630 .090 .500 .060 .560 .725 .250 .250 .620 .185 B, G 
107 507 .750 .080 .510 .105 .770 .950 .250 .250 .800 1.015 B,G 
109 509 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 B, G 
111 511 .750 .090 .625 .105 1.200 1.450 .250 .250 1.310 1.515 B, G 
115 515 .875 .100 .625 .105 1.870 2.140 .312 .250 1.950 2.220 B, G 

ONE BAR 

~'4~ D~-+t0 
~. 

-- -- . -c 

K m' '~ 
" E T . 'I G:> H, J ,~ )J['~ 

WHITE DOT G -t 

Part No.'s 
Plain Alum. Dimensions Available Stack 
Top Cap A B C D E F G H I J K Colors 

1-123-1 1-523-1 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .480 B, G 
1-103-1 1-503-1 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .560 B, G 
1-125-1 1-525-1 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .625 B,G 

125-1 525-1 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .625 B, G 
1-127-1 1-521-1 .500 .090 .375 .060 .460 .515 .215 .125 .510 .620 .710 B, G 

127-1 527-1 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .710 B, G 
1-105-1 1-505-1 .630 .090 .500 .060 .560 .725 .250 .125 .620 .185 .880 B, G 

105·1 505-1 .630 .090 .500 .060 .560 .725 .250 .250 .620 .785 .880 B, G 
107-1 507-1 .750 .080 .570 .105 .770 .950 .250 .250 .800 1.015 1.150 B, G 

Manufactured in U.S.A. 

where else, represents an expanding line of products for an 
ever changing electronic industry. 
NOBEX firsts include the patented Color Coding Cap system 
for use with the 100 Series Knobs. NOBEX is still the only 
manufacturer to offer a Miniature Series of 'Kt through %'/ 
base diameter knobs. Many items standard with NOBEX 
would be expensive "specials" with our competitors. 
The control knobs shown below are available in the 100 
Series (plain top) or in the 500 Series (with decorative alu­
minum cap) from factory and distributor inventories. The 
drawings and charts to the right of each knob contain the 
sizes and part numbers of the knobs available in each style. 
Control knobs are stocked with two (2) set screws and shaft 
diameters indicated in the charts. 

ROUND DIAL 

Part No.'s 
Plain Alum. Dimensions Available Stack 
Tap Cap A B C D E F G H I J K Colors 

1-123-0 1-523-0 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .700 B 
1-103-0 1-503-0 .500 .090 .315 .060 .340 .455 .215 .125 .375 .500 .765 B 
1-125-0 1-525-0 .500 .090 .315 .060 ADD .520 .215 .125 .435 .565 .820 B 

125-0 525-0 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .820 B 
1-127-0 1-521-0 .500 .090 .315 .060 .460 .575 .215 .125 .510 .620 .940 B 

127-0 521-0 .500 .090 .315 .060 .460 .575 .215 .250 .510 .620 .940 B 
1-105-0 1-505-0 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 1.180 B 

105-0 505-0 .630 .090 .500 .060 .560 .725 .250 .250 .620 .185 1.180 B 
107-0 507-0 .750 .080 .570 .105 .770 .950 .250 .250 .800 1.015 1.500 B 
109-0 509-0 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 1.150 B 
111-0 511-0 .750 .090 .625 .105 1.200 1.450 .250 .250 1.310 1.515 2.120 B 
115-0 515-0 .875 .100 .625 .105 1.870 2.140 .312 .625 .250 1.950 3.010 B 

TWO BAR 
4S·~...j 

D-1-k-A~ L~ <T~ 

~'+: + ' 'I~ / ili~-lJ 
-WHITE DOT j--G-\ 

Part No.'s 
Plain Alum. Dimensions Available Stack 
Tap Cap A B C D E F G H I J K Colors 

1-124 1-524 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .570 B,G 
1-104 1-504 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .680 B, G 
1-126 1-526 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .740 . B, G 

126 526 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .740 B,G 
1-128 1-528 .500 .090 .375 .060 .460 .515 .215 .125 .510 .620 .850 B,G 

128 528 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .850 B,G 
1-106 1-506 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 1.030 B, G 

106 506 .630 .090 .500 .060 .560 .725 .250 .250 :620 .785 1.030 B, G 
108 508 .150 .080 .570 .105 .770 .950 .250 .250 .800 1.015 1.340 B, G 
110 510 .150 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 1.620 B,G 

U.s. Patent Nos. 203,933 and 3,313,057 

NOBEX DIVISION 
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COMPONENTS 

GRIFFITH PLASTICS CORPORATION 
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ROUND BAR DIAL 

Part No.'s 
Plain Alum. Dimensions A~ailable 
Top Cap A B C 0 E F G H I J K L 

1-124-0 1-524-0 .500 .090 .375 .055 .305 .390 .215 .125 .320 .445 .700 .570 
1-104-0 1-504-0 .500 .090 .375 .060 .340 .455 .215 .125 .375 .500 .765 .680 
1·126-0 1-526-0 .500 .090 .375 .060 .400 .520 .215 .125 .435 .565 .820 .740 

126-0 526-0 .500 .090 .375 .060 .400 .520 .215 .250 .435 .565 .820 .7~0 

1-128-0 1-528-0 .500 .090 .375 .060 .460 .575 .215 .125 .510 .620 .940 .850 
128-0 528·0 .500 .090 .375 .060 .460 .575 .215 .250 .510 .620 .940 .850 

1-106-0 1-506-0 .630 .090 .500 .060 .560 .725 .250 .125 .620 .785 1.180 1.030 
106-0 506-0 .630 .090 .500 .060 .560 .725 .250 .250 .620 .785 1.180 1.030 
108·0 508-0 .750 .080 .570 ,105 .770 .950 .250 .250 .800 1.015 1.500 1.340 
110-0 510-0 .750 .120 .570 .105 .965 1.190 .250 .250 .980 1.260 1.750 1.620 

LEVER 

J 

Part No.'s 
Plain Alum. !---,--,---;;--r-,.--,--;:-::;:::;;:':;F..:.:r::::=:;::-,,-r-,--,--.-l Stock 
Top Cap A J Cblors 
1021 5021 .630 .250 B G 
1022 5022 .630 .250 B, G 

POINTER 

Part Dimensions Available Stock 
No. Indicator A B C D E F G H I Colors 

100-U No Arrow .750 .130 1.200 .250 .520 1.310 .280 .620 .250 B, G,R 
100-1 I Arrow .750 .130 1.200 .250 .520 1.310 .280 .620 .250 B, G, R 
100·2 2 Arrows .750 .130 1.200 .250 .520 1.310 .280 .620 .250 B,G, R 
IOI-U No Arrow .750 .130 1.615 .250 .520 1.700 .280 .620 .250 B, G, R 
101-1 I Arrow .750 .130 1.615 .250 .520 1.700 .280 .620 .250 B, G, R 
101-2 2 Arrows .750 .130 1.615 .250 .520 1.700 .280 .620 .250 B, G, R 

SEC. 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

THUMBSCREW 

Part No.'s 
Stock Plain Alum. Dimensions Available Stock Colors Top Cap A B C E F G Thread I J Colors 

B 107-T8-18 507-TS-18 1.000 .625 .375 .125 .100 .765 .940 10·32 .510 .985 B 
B 107-T8-25 507-T8-25 1.000 .625 .375 .125 .100 .765 .940 1f4-20 .510 .985 B 
B 107-T8-31 507-TS·31 1.000 .625 .375 .125 .100 .765 .940 ~6-18 .510 .985 B 
B 107-TS-37 507-TS-37 1.000 .625 .375 .125 .100 .765 .940 'AI·16 .510 .985 B, G 
B 111-TS-18 511-TS-18 1.000 .625 .375 .125 .100 1.195 1.490 10-32 .625 1.515 B 
B 111-TS-25 511-T8·25 1.000 .625 .375 .125 .100 1.195 1.490 1f4-20 .625 1.515 B 
B 111-TS·31 511-T8-31 1.000 .625 .375 .125 .100 1.195 1.490 ~6-18 .625 1.515 B 
B 111-TS-37 511-TS-37 1.000 .625 .375 .125 .100 1.195 1.490 '1a-16 .625 1.515 B, G 
B 
B 

ROUND NUMBERED CLEAR DIAL 

Dimensions Available 
Part No. AB,CDEFGHIJKL MN 0 

BI-127-G009 .570 .505 .065 .455 .31,5 .055 .575 .460 .127 .370 .490 .625 1.410 .250 .500(R) 
BI27-G009 570 .505 .065 .455 .315 .055 .575 .460 .252 .370 .490 .625 1.410 .250 .500(R) 
BI-I05-G009 .705 .625 .080 .580 .330 .065 .725 .560 .127 .440 .600 .790 1.750 .375 .660(R) 
BI05-GD09 .705 .625 .080 .580 .330 .065 .725 .560 .252 .440 .600 .790 1.750 .375 .660(R) 
BI07-GD09 .840 .760 .080 .650 .330 .100 .945 .770 .252 .440 .800 1.020 2.125 .375 .750(R) 

TWO BAR LINED CLEAR DIAL 

Dimensions AVailable 
Part No. A B C D E F G H I J K L M, N 0 

BI-128-GOl .570 .505 .065 .455 .315 .055 .575 .460 .127 .370 .490 .625 1.410 .855 .040 
BI28-COl .570 .505 .065 .455 .315 .055 .575 .460 .252 .370 .490 .625 1.410 .855 .040 
BI-105-COl .705 .625 .080 .580 .330 .065 .725 .560 .127 .440 .600 .790 1.750 1.040 .050 
BIOS-COL .705 .625 .080 .580 .330 .065 .725 .560 .252 .440 .600 .790 1.750 1.040 .050 
BI07-COl .840 .760 .080 .650 .330 .100 .945 .770 .252 .440 .800 1.020 2.125 1.345 .090 

Color Code DeSignation: B=Black, G=Grey, R=Red 

Detailed specifications 
1027 CALIFORNIA DRIVE • BURLINGAME, CALIFORNIA 94010 and ordering information 
TELEPHONE (415) 344·7691 • TWX 910·374·2840 av.ilable by requesting 

Bulletin 300 and 360. 

eem/1971 See yl;:LLOW SECTION for ,Local Offices, Phones 1469 
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alpha-numeric 
display bezels 

~-- - -","~~ 

-I ,-, -I C CI 
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I _I - f CI _I 
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The first and only low cost, easy to assemble standard bezel 
for alpha-numeric· displays. DIGIBEZEL will enhance the 
front panel lines of instruments and systems incorporating 
digital 'displays while providing maximum contrast in high 
ambient light conditions. DIGIBEZEL is a three piece as­
sembly consisting of a front panel bezel, retaining frame and 
a circular polarized filter in one of four colors. Rear mounted 
spring clips eliminate visible mounting hardware. Seven 
standard sizes accommodate the most commonly used display 
devices in the industry, including the latest L.E.D. displays. 

/~ -

1470 

MODEL 905 

MODEL 910 

I I 

MODEL 915 

I 
MODEL 920 

MECHANICAL 
COMPONENTS 

I· 
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. 1.~8 L I 

.44-j~~.--· ~I ~~=3~'O~O ~~~~ 
.... :- 3.48 -

:alt- I~" 1.06..l~ ~ 4.00 A4-+..=..i ...... ____ . 

Manufactured in U.S.A. 
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1.157 MIN. 
1.187 MAX. L PANEL 

'~ __ -+-__ ----I OPENING 

I-- 1.734 MIN. ===.j 
1.765 MAX. 

r'-EBi 1.157. MI~. __ ~' __ 
1.187MAX. i 

L ' 
L 2.343 MIN. ! r-- -·2.406MAX.--~ 

PANEL OPENING 

11S~ . . I 1 1.1871 x~ - : __ ] 

L......~_ 3.343 MIN. __ -I 
1- 3.406 MAX. ! 

PANEL OPENING 

'11 1.17MI'" I 

. ";'MA', .' 

PANEL OPENING 

NOBEX DIVISION 
GRIFFITH PLASTICS CORPORATION 
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I 
MODEL 930 

MODEL 940 

I 
MODEL 950 

installation 

(REF.) 
DIGITAL TUSE 

specifications 
Bezel & Filter Retainer 

SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

I 
t ..... ,. ~ ffif-f-J ~:-F-= 

I-I~... I~ 'ao I 
-I.u~ ~5."a , PANEL OPENING 

I lit "'~ ~ Jffjj-·---jl. j:~+--- I ~ 
.. dl-~m I,,, J 

I 

DIGIBEZEL is easily installed to the 
panel of the instrument by placing the 
back side (with bosses) through the rec­
tangular hole' cut into the front panel 
with "top" and "bottom" markings ap­
propriately located. After the front bezel 
has been placed in the location the 
polarized filter is then inserted from 
the back into the recess provided. The 
DIGIBEZEL retainer is then placed onto 
the rear bosses using the correct side 
for appropriate panel thickness (Side 1 
for ~l', Side 2 for lfall thick panel) to 
secure the filter and bezel to the front 
panel. All three parts of the assembly 
are held together and in place by rear 
mounting spring clips. 

mounting 
tool 

• PANEl OPENING 

An optional mounting 
tool IS available from 
NOBEX for added con­
venience with DIGIBE­
ZEL installation. The 
mounting tool is specif­
ically designed to be 
JJsed with the spring clip 
hardware supplied with 
each DIGIBEZEL assem­
bly. The tool is manufac­
tured of aluminum with 
an easy grip handle. 

ordering information 

Injection molded of high heat ABS-polycarbonate 
thermoplastic resin. 

FILTER COLOR 
MODEL 

905 
MODEL MODEL 

910 915 
MODEL MODEL MODEL MODEL 

920 930 940 950 

Lens Filter NEUTRAL FILTER 905-15 910-15 915-15 920-15 930-15 940-15 950-15 
Circular polarized filter laminated acetate sheet. RED FILTER 905-60 910-60 915-60 920-60 930-60 940-60 950-60 
Mounting Clip 
Spring Steel Black Oxide Finish AMBER FILTER 905-70 910-70 915-70 920-70 930-70 940-70 950-70 

GREEN FILTER 905-90 910-90 915-90 920-90 930-90 940-90 950-90 

U.S. Patent No, 3,551,630 Foreign Patents .Pending 

Detailed specifications 
1027 CALIFORNIA DRIVE • BURLINGAME, CALIFORNIA 94010 and ordering information 
TELEPHONE (415) 344-7691 • TWX 910-374-2840 available by requesting 

Bulletin 350. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1471 
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Hudson Lamps: 
Tiny Bulbs for Your Big. Lighting Jobs. 

~.i.' ... ?\ ,i \1:' 
F. 

, . 

/" \ 
Fig. 1 Fig. 2 Fig. 3 Fig. 4 
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Illustrations Actual Size 
SUB-MINIATURE LAMPS 
(Top Section of chart at right.) 
Designed for maximum service life 
under conditions of shock and 
vibration. Will not Introduce noise 
into audio circuits. Manufactured 
and tested to rilid quality control 
standards. 

"TU-PIN" SUB-MINIATURE 
LAMPS 
Ideal for printed circuits and tran­
sistor sockets. Bases color coded 
to electrical characteristics. Easy 
to Insert and remove, especially 
In dlfllcult locations. So small 
twelve can be mounted In one 
square Inch. 

MICRO-MINIATURE LAMPS 
(lower Section of chart at right.) 
Design lives of 100 000+ hours 
Is common. Tlpless bulbs for un­
distorted end vlewlnc. Pre-aced 
and photometered to assure reli­
ability, stability, and electrical 
accuracy. 

Ask for Catalog #106 

REPLACEABLE ILLUMINATOR 
FOR EDGE LIGHTED PANELS 

0P­e 
The Hudson Disc Lamp is an 
integral light source for edge 
lighted panels. Easily installed 
or removed from companion 
socket hard mounted to a one 
piece panel. Ask for Bulletin 
#301. T.M. 

l:lII11illllllhitl!11'jl~ 
ENGINEERING ASSISTANCE 

Designers and production men prefer these dependable incandescent lamps for use in aircraft instruments, 
computers, read-out devices, edge-lighted panels, switch buttons, instrument pilot lights, and similar uses where 
space is limited, replacement difficult, and reliability essential. ' 

FILAMENT 

liCht 
DESIGN Appm. Center 

Lamp Mllita:.\ Std. Approximate Houn LInlth Fil· 
Number Num er Bulb Base Valts Amperes MSCP Life Type Inches No. 

331 - 1-13/4 S. C. Mid. Flanged 1.35 .06 .01 500 C-2R 3/8 ·3 
1728 - T-13/4 5/8" Wire Tenn. 1.35 .06 .01 SOD ~2R - 1 
2301 - T-13/4 Mid. 2-Pin (White) 1.35 .06 .01 500 C-2R 7/16 2 
368 - T-13/4 S. C. Mid. Flanged 2.5 .20 .15 SOD C-2R 3/8 3 

1767 - T-13/4 Midget Screw 2.5 .20 .15 500 C-2R 1/2 5 
1769 - T-13/4 Midget Screw 2.5 .20 .15 SOD C-2R 1/2 5 
1783 - T-13/4 5/8" Wire Term. 2.5 .20 .15 500 C-2R - 1 
2302 - T-13/4 Mid. 2-Pin (Brown) 2.5 .20 .15 SOD C-2R 7/16 2 
338 - T-13/4 ' S. C. Mid. Flanged 2.7 .06 .03 500 C-2R 3/8 3 

1738 - T-13/4 5/8" Wire Term. 2.7 .06 .03 500 C-2R - 1 
2303 - T-13/4 Mid. 2-Pin (Lt. Grn.) 2.7 .06 .03 500 C-2R 7/16 2 
2129 - T-13/4 5/8" Wire Term. 3.0 .30 .34 l,SOO C-2R - 1 
2304 - T-13/4 Mid. 2-Pin (Black) 3.0 .30 .34 I,SOO C-2R 7/16 2 
345 - T-13/4 S. C. Mid. Flanged 6.0 .04 .05 1,000 C-6 3/8 3 

1730 - T-13/4 . 5/8" Wire Term. 6.0 .04 .05 1,000 C6 - 1 
2305 - T~13/4 Mid. 2-Pin (Silver» 6.0 .04 .05 1,000 C-6 7/16 2 

328 MS25237 T-13/4 S. C. Mid. Flanged 6.0 .20 .34±15%' 1,000 C-2R 3/8 3 
328-10 MS25237 T-13/4 S. C. Mid. Flanged 6.0 .20 .34±10%' 1,000 C-2R 3/8 3 
328R2 MS25237 T-13/4 S. C. Mid. Flanged 6.0 .20 - 1,000 . C-2R 3/8 3 
337 - T-13/4 Midget Grooved 6.0 .20 .6 1,000 C-2R 3/8 4 

1768 - T-13/4 Midget Screw 6.0 .20 .6 1,000 C-2R 1/2 5 
1784 - T-13/4 5/8" Wire Tenn. 6.0 .20 .6 1,000 C-2R - 1 
2306 - T-13/4 Mid. 2·Pin (Orange) 6.0 .20 .6 1,000 C-2R 7/16 2 
349 - T-13/4 S. C. Mid. Flanged 6.3 .20 .34 5,01)0 C-2R 3/8 3 

2112 - T-13/4 5/8" Wire Term. 6.3 .20 .34 5,000 C-2R - 1 
2307 - T-13/4 Mid. 2-Pin (Ok. Blu.) 6.3 .20 .34 5,000 C-2R 7/16 2 
344 - 1-13/4 S. C. Mid. Flanged 10.0 .014 .004 5,000+ C-2F ,.=!!,8 3 

1869 - T-13/4 5/8" Wire Term. 10.0 .014 .01 5,000+ C-2F 1 
2308 - T-13/4 Mid. 2-Pin (Beige) 10.0 .014 .01 5,000+ C-2F 7/16 2. 
367 - T-13/4 S. C. Mid. Flanged 10.0 .04 '.05 5.000+ C-2R 3/8 3·. 

2107 - T-13/4 5/8" Wire Term. 10.0 .04 .05 5,000+ C-2R - 1 
2309 - T-13/4 Mid. 2-Pin (Lt. Blue) 10.0 .04 .05 5,000+ C-2R 7/16 2 
330 - T-13/4 S. C. Mid. Flanged 14.0 .08 .5 750 C-2F 3/8 3 
J36 - T-13/4 Midget Grooved 14.0 .08 .5 750 C-2F 3/8 4 
383 - T-13/4 Midget Screw 14.0 .08 .5 7SO C-2F 1/2 5 

1705 - T-13/4 5/8" Wire Term. 14.0 .08 .5 7SO C-2F - 1 
2310 - T-13/4 Mid. 2-Pin (Yellow) 14.0 .08 .5 750 C-2F 7/16 2 

370 - T-13/4 S. C. Mid. Flanged 18.0 .04 .25 1,000 C-2F 3/8 3 
346 - T-13/4 Midget Grooved 18.0 .04 .25 1,000 C-2F 3/8 4 

2102 - T-13/4 5/8" Wire Term. 18.0 .04 .25 1,000 C-2F - 1 
2311 - T-13/4 Mid. 2-Pin Dk. Grn.) 18.0 .04 .25 1,000 C-2F 7/16 2 

327 MS25237 T-13/4 S. C. Mid. Flanged 28.0 .04 .34±25% 1,000 C-2F 3/8 3 
327-15 MS25237 T-13/4 S. C. Mid. Flanged 28.0 .04 .34±15% 1,000 C-2F 3/8 3 
327R2 MS25237 T-13/4 S. C. Mid. Flanged 28.0 .04 - 1,000 C-2F 3/8 3 
334 - T-13/4 Midget Grooved 28.0 .04 .34 1,000 C-2F 3/8 4 
335 - T-13/4 Midget Screw 28.0 .04 .34 1,000 ~2F 1/2 5 
369 - T-13/4 Midget Screw 28.0 .04 ,34 1,000 C-2F 1/2 5 

1762 - T-13/4 5/8" Wire Term. 28.0 .04 .34 1,000 C-2F - 1 
1764 - T-13/4 1" Wire Term. 28.0 .04 .34 1,000 C-2F - 1 
2312 - T-13/4 Mid. 2-Pin (Red) 28.0 .04 .34 1,000 C-2F 7/16 2 

680 MS24367 T-I 1-1/2" Wire Term. 5.0 .06 .03 ±15% 100,000 - - 6 
682 MS24515 T-1 Sub·Midget flg'd. 5.0 .06 .03 ±15% 100,000 - - 7 
683 MS24367 T-1 1-1/2" Wire Term. 5.0 .06 .05±15% 100,000 - - 6 
685 MS24515 T·l Sub-Midget Flg'd. 5.0 .06 .05±15% 100,000 - - 7 
713 MS24367 T-1 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 6 

714 MS24515 T-I Sub-Midget Flg'd. 5.0 .075 .08 ±15% 100,000 - - 7 
715 MS24367 T-I 1-1/2" Wire Term. 5.0 .115 .15 ±15% 50,000 - - 6 
718 MS24515 T-1 Sub-M idget Flg'd. 5.0 .115 .14 ±15% SO,OOO - - 7 

6801 - T·I 1-1/2~' Wire Term. 5.0 .06 .03±15% 100,000 - - 6 
6831 - T-1 1-1/2" Wire Term. 5.0 .06 '.05±15% 100,000 - - 6 

7131 - T·I 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 6 
7151 - T-1· H/2" Wire Term. 5.0 .115 .15 ±15% 50,000 - - 6 
6802 MS90451 T-1 1-1/2" Wire Term. 5.0 .06 .03 ±15% 100,000 - - 10 
6832 MS90451 T-1 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 10 
7132 MS90451 T-1 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 10 
7152 MS90451 T-1 1-1/2" Wire Tenn. 5.0 .115 .15 ±15% 50,000 - - 10 
6803 MS24367 T-3/4 1-1/2" Wire Tenn. 5.0 .06 .03 ±15% 100,000 - - 9 
6833 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .06 .05 ±15% 100,000 - - 9 
7133 MS24367 T-3/4 1-1/2" Wire Term. 5.0 .075 .09 ±15% 100,000 - - 9 
7153 MS24367 T-3/4 1·1/2" Wire Term. 5.0 .115 .15 .... 15% 50000 - - 9 

, At 5 volts; at 6 Yolts, approximately 0.6 cp 2 Coated AYiatiDn Red 
If you have an application for 

able, Hudson will design and 
manufacture a special lamp to 
meet your requirements. Please 
ask us for recommendations, 

Write for Free Samples, 
Recommendations 

& Prices 
SALES REPRESENTATIVES 

THROUGHOUT THE WORLD 

which no standard lamp Is suit- HtiAosoMPii 
~~;c~bl~~~tr~~~i~~e~oJ~sru with- 528 Elm St., Kearny, N. J. 07032 • Phone: (201) 997-1850 
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SEC. 2300 • CRVSTALS/TUNING FORKSI RESONANT REED DEVICES 

INTER·MARKET INCORPORATED 
1920 WAUKEGAN ROAD I GLENVIEW, ILLINOIS 60025 I (312) 729·5330 

LAMPS AND LIGHTED DEVICES 

SUBMINIATURE LAMPS 

Catalog 
Design Average 

Price Industry Design Current M.S.C.P.t Life Filament 
No. No. Bulb Volts (mA) (+25%) (Hours) Type Base 1000 & up , 

100·683 683 T-1 5 60 .053 100,000 C-2R W.T.· .188 ea. 
100-685 685 T-1 5 60 .048 100,000 C-2R M.F.** .318 
100-680 680 T-1 5 60 .032 100.000 C-2R W.T. .188 
100-682 682 T-1 5 60 .029 100,000 C-2R M.F. .318 
100-713 713 T-1 5 75 .088 60,000 C-2R W.T. .309 
100-714 714 T-1 5 75 .080 60,000 C-2R M.F. .449 
100·715 715 T-1 5 115 .147 40,000 C-2R W.T. .208 
100-718 718 T-1 5 115 .132 40,000 C-2R M.F. .406 
100-1089 1089 T-1 12 55 .147 16,000 C-2F W.T. .535 
100-1099 1099 T-1 12 55 .132 16,000 C-2F M.F. .670 
100-1111 23 T-1 14 40 .147 16,000 C-2F W.T. .535 
100-1113 22 T-1 14 40 .132 16,000 C-2F M.F. .670 
100·6838 6838 T-1 28 24 .132 16,000 C-2F W.T. .740 
100-6839 6839 T-1 28 24 .118 16,000 C-2F M.F. .872 
125-634 634 T-1lf4 ·6 200 .66 3,000 C-2R W.T. .159 
125·628 628 T-1'/4 6 200 .63 3,000 C-2R M.F. .283 
125·640 640 T-1lf4 14 80 .53 2,500 C-2F W.T. .205 
125·646 646 T-llf4 14 80 .50 2,500 C-2F M.F. .332 
125-627 8627 T-1lf4 28 40 .36 5,000 C-2F W.T. .214 
125-632 8632 T-1lf4 28 40 .34 5,000 C-2F M.F. .358 
175·6350 T-H4 6.3 50 .06 50,000 C-6 W.T. .108 
175-1784 1784 T-13/4 6 200 .34 3,000 C-6 W.T. .134 
175-328 328 T-13/4 6 200 .34 3,000 C-6 M.F. .185 
175-2112 2112 T-l'!i! 6.3 200 .57 5,000 C-2R W.T. .134 
175-349 349 T-13/4 6.3 200 .55 5.000 C-2R M.F. .185 
175-350 350 T-13/4 6.3 180 .50 3,000 C-2R M.F. .185 
175-2181 2181 T-13/4 6.3 200 .40 50,000 C-2V W.T. .114 
175-381 381 T-13/4 6.3 200 .40 50,000 C-2V M.F. .185 
175-2191 - T-13/4 12 90 .30 50,000 C-2V W.T. .114 
175-391 - T-13/4 12 90 .30 50,000 C-2V M.F. .185 
175-1705 1705 T-13/4 14 80 .52 2,500 C-2V W.T. .134 
175-330 330 T-13/4 14 80 .50 2,500 C-2V M.F. .185 
175-2182 2182 T-13/4 14 80 .30 SO,OOO C-2V W.T. .134 
175-382 382 T-13/4 14 80 .30 50,000 C-2V M.F. .185 
175-2162 2162 T-13/4 14 100 .50 10,000 C-2V W.T. .134 
175-2192 - T-I3/4 24 50 .30 25,000 C-2F W.T. .134 
175-392 - T-13/4 24 SO .30 25,000 C-2F M.F. .185 
175-1764 1764 T-13/4 28 40 .34 5,000 C-2F W.T. .134 
175-327 327 T-13/4 28 40 .34 5,000 C-2F M.F. .185 
175-2187 2187 T-13/4 28 40 .30 25,000 C-2F W.T. .134 
175-387 387 T-13/4 28 40 .27 25,000 C-2F" M.F. .185 
175-9122 - T-13/4 28 80 .60 5,000 C-2F M.F. .360 

t M.S.C.P.-Mean Sphencal Candle Power 
• W.T.-Wire Terminals •• M.F.-Flanged Base 

NEON GLOW INDICATOR LAMPS 
024 0256 STANDARD BRIGHTNESS LAMPS 

A 

J 
FIG_ 1 FIG. 5 FIG.7 

<: 
I----- A ----j 

;) "T!F' 

FIG. 10 

PILOT LIGHTS 
SUB·MINIATURE 

~. I 
BFK g::::: = 
NEON GLOW TYPE 

!lflJIU:. 
BNB 

NEON LAMPHOLDERS 

NLH 

AlB (NE-38) 9 105-125 0.2 1/25 75V_ (A.C.) 59V. (A.C.) 200K.n 0.150" 0.50" LOa" 25K. hrs. .1320 ea. 
A9A (NE-2E) 1 105-125 0.3 1117 75V. (A.C.) 59V. (A.C.) 150K.n 0.240" 0.75" 2.00" 25K. hrs. .0605 ea. 
PL-lOL 7 105-125 0.3 1117 75V. (A.C.) 59V. (A.C.) 150K.n 0.200" 0.75" LOa" 25K. hrs. .1760 ea. 
AlA (NE-2) 1 105-125 ,0.3 1/17 75V. (A.C.) 59V. (A.C.) 150K.n 0.240" 1.00" LOa" 25K. hrs. .0605 ea. 
K2A (NE-2M) 5 105-125 0.2 1125 75V. (A.C.) 59V. (A.C.) 150K.n 0.256" 1.00" LOa" 25K. hrs. .1090 ea. 

HIGH BRIGHTNESS LAMPS 
PL-llL 
C2A (NE-2H) 
K3A (NE-2P) 

FIG. 9 NEW RF6-G (Green) 

.1760 ea. 

.0605 ea. 

.1160 ea. 

.1490 ea. 

,_li~:~~{ 
-"; ,~" 

.; Dim.:::' 
'. 'Price: 

: waitt' .?~I!t;: : Dim;, ,::'11100. :., 
'. s " (:'- - , ''; 9999:· 

0.30 1117 2 llf2 3 .0960 ea. Standard color coded 0.30 1/17 2 llf2 3 .0960 ea. resistance welded into 1.50 1/4 2 1'12 3 .0960 ea. regular tinned leads. 1.50 114 2 1'12 3 .0960 ea. 

A9AR150 10 A9A 
A1AR150 10 AlA 
C2AR33 10 C2A 
K3AR33 10 K3A 

Note: These specifications are intended as a guide to aid in proper selection. Other models are available. 

SPECIFICATIONS AND PRICES 

;~~~:;.;,~ ~tf::>:·!":.; ~.~/: ' .',: Prices- . 
'. ,1-,_: .'ll1)". -11100' 

:;;c;: SPlHllfl~atiiil1" ' -·99· 999 &.0 ) 
CLH BFA/BFB 6V & 14V .50 .40 .32 

BFE/BFF 6V .40 .32 .26 BFA 

BFK 5V .65 .52 .43 
BFL/BFM 5V .45 .36 .30 
CF/CFB Cartridge 6V & 14V .45 .36 .30 
CLH Holder 1.00 .80 .65 

Neon Glow BNA/BNB No Resistor .45 .36 .29 
BNCR Resistor Inc. 1.35 1.00 .90 
BND No Resistor .50 .40 .32 
BNDR Resistor Inc. .60 .48 .39 
BNE/BNF No Resistor .45 .36 .29 

Neon Lamp NLH-El Holder Only .16 .13 .11 
Holders NLH-(E2/E6) Holder Only .11 .09 .08 

1 Lamps in other volta/ies available. 
2 Incandescent Pilot Lights available with red, green, white, blue, and yellow 

MANUFACTURED IN JAPAN BY OKAYA ELECTRIC INDUSTRIES LTD. lens. Neon Pilot Li~hts. and Lamp Holders with red, amber, or clear lens. 
, For complete specificatIOns, request Catalog SML-lO. 

FOR INFORMATION ON IMLEC THUMBWHEEL SWITCHES SEE EEM PAGE 1926 
eem/1971 See YELLOW SECTION for Local Offices, Phones 1473 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

IDI PILOT AND INDICATOR LIGHTS 

glo dot Miniature neon pilot lights 
- Mounting hole: ~l' diameter. 

Series 211 OA Series 2120A Series 2150A 

Color Stock Models Available 

Red 2110A1 2120A1 2150A1 

Clear 2110A2 - -
Amber 2110A3 2120A3 2150A3 

White 21l0A4 2120A4 2150A4 

SPECIFICATIONS 
(COMMON TO ALL STOCK MODELS - Except GLO-DOT 
29900 and 2990P and OMNI-GLO 10S1A and 1090A 
Series.) 
Voltage: 10S-12S A.C. 
Leads: 4¥2" lOsoC plastic stripped ¥2". 
Lamp: High brightness neon with built-in resistor. 
Speednut: Hardened spring steel, rust-resistant finish. 

glo -dot 2990p series 
One-piece lens body 6, 12 and 28 volt in­
candescent pilot lights. 

Mounting Hole: ¥2" diameter with plug 
bezel and low profile lens. 

6 Volt 12 Volt 28 Volt 
Color Part No. Part No. Part No. 

Red 2990P1·6V 2990Pl-12V 2990Pl-28V 

Amber 2990P3-6V 2990P3·12V 2990P3-28V 

White 2990P4-6V 2990P4-12V 2990P4-28V 

Green 2990P5-6V 2990PS-12V 2990PS-28V 

Blue 2990P6-6V 2990P6-12V 2990P6-28V 

Yellow' 2990P7-6V 2990P7-12V 2990P7-28V 

glo -dot 2990d series 
One-piece lens body 6, 12 and 28 volt in­
candescent pilot lights. 

Mounting Hole: ~l' diameter. 

6 Volt 12 Volt 28 Volt 
Color Part No. Part No. Part No. 

Red 299001-6V 299001-12V 299001-28V 

Amber 299003-6V 299003-12V 299003-28V 

White 299004-6V 299004-12V 299004-28V 

Green 29900S-6V 29900S-12V 29900S·28V 

Blue 299006-6V 299006-12V 299006·28V 

Yellow 299007-6V 299007·12V 299007-28V 

omn". glo Versatile general purpose pilot lights. 
- Mounting Hole: 112" diameter. 

Series 10S0A, 
10S1A,1090A 

10SOC 10SON 

Color Stock Models Available 

Red lO50Al 10SOC1 10SON1 

Clear 10S0A2 - -
Amber 10SOA3 10SOC3 10SON3 

White 10SOA4 10SOC4 10SON4 

6 Volt 12 Volt 28 Volt 2S0 Volt 
Color Part No. Part No. Part No. Part No. 

Red 1090Al-6V 1090Al-12V 1090Al-28V 10SlA1 

Clear 10SlA2 

Amber 1090A3-6V 1090A3-12V 1090A3-28V 10SlA3 

White 1090A4-6V - 1090A4-12V 1090A4-28V 1051A4 

Green 1090AS-6V 1090AS-12V 1090AS-28V 

Blue 1090A6-6V 1090A6-12V 1090A6-28V 

* Matches the Series 10SOA in appearance. 

omn". glo Versatile general purpose neon pilot lights. 
- Mounting Hole: ¥s" diameter. 

SERIES 2620K 

Stock Models 
Color Available 

Red 2620Kl 

Clear -
Amber 2620K3 

White 2620K4 

line -0 -lite 
Will snap-fit into panels .OSO­
.070" thick without speed nut, 
other thicknesses with speed-

nut. ~~;;!; Mounting Hole:, 
1%2" x .39S/.400". 

SERIES 2330D 

Stock Models 
Color Available 

Red 233001 

Clear 

Amber 233003 

White 233004 

1474 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eern} 1971 



SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

MINI· SLIDE 
PILOT LIGHT ASSEMBLIES 

~
ij 

."~. . .. ·U. i:,[ 
~ 

INDIVIDUAL SOCKETS 
MULTI·SOCKET STRIPS • END CAPS 

Model 3040 Series Model 3060 Series 
Mildel 2800 Series 

• Two lens shapes, round and square for 
either model series. 

• Screw·in design lor easy relainping Irom Iront of 
pane. 

• Round and reclangular single sockels. 
• Socket slrips of ·12 socllels on '12" or 3/4" cenlers, 

individual or common ground. • Sockets for "Pilol" lamps including 120 
volt lamp and "Indicator" lamps. 

• Unique torque-limiting, self·locking nyion mounting 
nul. 

• Attractive on or off. Uniform brilliant light. 

• Economical yet reliable and rugged. 

• lenses in a full range of colors. 

II Easy to install with push-on speed nut mouniing, simple panel 
preparation. Keyed to prevent rotation. 

ill lenses can be imprinted. 

SHORT SLlDE·BASE LAMPS 

• Easy relamping from front of panel. No special tools needed. 

• lamps ,are extreme, long·lived, rugged, reliable, available from 
4 volts to 120 volts. 

• U.l. approved (phenolic sockets) for 120 volts, 

• Either solder or use quick·connect receptacles. 

If. complete line of rugged, long·life miriiature incandescent lamps is available to fit Ind:Jstrial Devices individual and multi·socket strips. Several 
types are offered to cover a wide range of voltages up to 120 volts and ratings up to three watts. lamps are available in two lengths; the shorter "Indi· 
cator" and the longer "Pilot" lamps.. ., ..'. 

Iuma switch - Versatile, new, lighted on·off pushbutton 
control. Custom specifications available on request. SPST alternate 
action push·on, push·off. lamp: High brightness neon with bililt in reo 
sistor. Rated at 10 Amps, 125 VAC. Mounting hole: Vz" diameter. 

Color Square Lens Round Lens 

Red 3300A1 330081 

Clear 3300A2 330082 

Amber 3300A3 330083 

White 3300A4 330084 

SOLID STATE PILOT LIGHTS 
Glo·dot and Mini·cator pilot lights are available with light emitting 
diodes as well as other types of light sources. They can be sup· 
plied with current limiting resistors as well as built·in rectifier 
diodes for AC service. 

Specials ••• 
of every description 

IDI specializes in designing and adapting pilot lights to particular speci­
fications. We can supply a wide variety of different lens shapes, colors, 
imprints, mounting styles, leads and terminals. Lights can be provided 
in complete cost cutting assemblies, to meet any design requirement. 
Whatever your production calls for, pilot light or complete pilot light 
assembly, IDI manufacturing expertise will provide quick economical 
service. 

MINI.CAToa 
MINIATURE INDICATOR LIGHTS 

For use in electronic instrumentation, computers, display panels, pre· 
cision machinery and electronic equipment in general- including mili­
tary applications. Neon models available for 65 VAC (9D VDe) and over, 
with or without built·in resistor. Incandescent models available for 
6.3V·.20A, 14V·.OBA and 2BV·.04A, as well as other voltages and cur· 
rents. MINI·CATOR consists of replaceable lamp cartridge and mating 
lampholder. Lamp cartridge has nylon body for long· life ruggedness. 
lampholder with built·in resistor for neon cartridges available. 

• lens available in variety of colors, with or without imprints. 

• lampholders mount in %" hole for space economy. 
• lamp cartridge may be mounted directly in 1'J(,." dia. hole with mount­

ing clip and lamp connector. 

INDUSTRIAL DEVICES, INC. 
Edgewater, ~ew Jersey 07020 Phone: 201·943·4084 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1475 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

The world's broadest line of rear projection readouts 

Industrial Electronic Engineers, Inc. 
1740lemona Avenue, Van Nuys, Calif. 91405 • Phone (213) 787·0311 • TWX 910·495·1707 

REAR PROJECTION DISPLAYS nimo -10 GUN CRT 

• Single-plane pre~entation for opti­
mum clarity. 

• Bold, bright displays for high read­
ability at wide angles, long dis­
tances, in brightest light. (Character 
brightness up to 100 foot-Iamberts.) 

• From 11 to 64 message positions 
per readout. May be displayed in­
dividually or in combination. 

• No moving parts for unlimited unit 
life; easily replaceable lamps pro­
vide up to 240,000 hours of opera­
tion per lamp. 

• Low voltage operation; 

• Infinite display versatility. lEE read­
outs permit you to display anything 
that can be put on film: 

NUMERALS AND LETIERS POLAR ITY AND SYMBOLS 

+9.4 

Number of Message Areas 

Usable Projected M .... ge Area 

AYerage Charact.r Brighlne •• al Raled Voltage 

lEE Raled Lamp Lif. 

Raled Lamp Lif. al30 Fool Lambert. 

Standard Character Height Viewing Distance 

Overall Dimensions 

Lamp Replacement Access 

Method of Removing Unit from Panel 

Type of Lamp Recommended for Optimum Performance 

Maximum Operating Ambient Temperature. 1 Lamp Cont. 

Melhod of Changing Film Reticl. 

Unil eo.1 (1-49 Quanlily) Consull Faclory for Quanlily Price. 

lEE Lamp Replac.ment Co.ts 

Assembly Hardware Costs 

Delivers 
unsurpassed 
brightness and 
clarity 

$7.70 

Series 0340, Front Relampable 

• Single plane o/s" characters (letters, symbols, 
messages) easily read from 15 ft. 

• Normal tube life of 10,000 hours at bright­
ness of 100 ft-L (200,000 hours if time­
sharing control circuitry utilized). 

• Extremely l~w power consumption (under 30 
milliwatts) . 

• Wide viewing angle, easily controlled bright­
ness, no external focusing. 

• Ideal for serial input applications. 

MODES AND WORDS 
MULTIPLE WORDS 

AND NUMBERS ANY SYMBOLS 
COLORS WITH OR 

WITHOUT MESSAGES 

1 2 
LOAD PRINT 

VALVE PUMP 
52 34 

OPEN OFF 
SINA n 

SERIES 0345 SERIES 0340 SERIES 0120H SERIES 0220H SERIES 0880 

11 11 12 12 12 

.38Hx.34W .38Hx.34W .59 Square .62 Square .50 Square 

#Cl *Cl "I #1 #328 *330 #327 #328 #330 1327 #718 #718 
S Volts 6 Volts 5 Volts 6 Volts 6 Volts 14 Volts 28 Volts 6 Volts 14 Volts 2SVoits 5 Volts 6 Volts 

30 F/L SOF/L 30 F/L 60 F/L 100 F/L 35 F/L 25 F/L 100 F/L 35 F/L 25 F/L 30 F/L 60 F/L 

10,000 1,000 40,000 4,000 3,000 2,500 5,000 3,000 2,500 5,000 40,000 4,000 
Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours Hours 

10,000 N/A 40,000 N/A 240,000 4.500 2,500 240,000 50,000 2,500 40,000 N/A Hours Hours Hours Hours Hours Hours Hours Hours Hours 

. 37 in. -8 ft. • 37 in.-8ft. .59 in. - 12 ft . . 59 in. - 12 ft . .50 in. -10 ft . 

2.50 x .75 x .50 2.41 x .760 x .505 4.16 x 1.31 x .995 3.96 x 1.415 x 1.07 3.19 x 1.18 x .810 

Front Panel Fror1;t Panel Rear Panel Front Panel Front Panel 

Pull Forward by Hand Push In to Release Rear Removable Push In to Release Release Positive 
Latch and Pull Forward Latch and Pull Forward Latch and Pull Forward 

Based T·% ICI Based T·ft #1 Based T·% #328 Based T·1 % #328 Based T·l #7lS 

8S'C 8S'C 85'C 85'C 8S'C 

Remove 2 Screws Remove 2 Screws Remove 2 Screws Remove 4 Screws Remove 2 Screws 
and Open Case and Open Case and Open Case and Open Case and Separator 

$21.00 $30.00 $35.00 $31.25 $31.25 

$.40 - .78 each $.63 - .89 each $.22 - .24 each $.22 - .24 each $.596 each 

$5.00 plus $5.00 plus $5.00 plus $5.00 plus $5.00 plus . 
$3.00 per unit * $10.50 per unit * $1.00 per unit $5.75 per unit * $6.25 per unit * 

*Front relampable units must be ordered with assembly hardware as individual inserts have no mounti",l orovision. 
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The world's broadest line of rear projection readouts 

Industrial Electronic Engineers, Inc. 
7740 Lemona Avenue, Van Nuys, Calif. 91405 • Phone (213) 787·0311 • lWX 910·495·1707 

7-BAR SEGMENT DISPLAY 
Features bright .78" H characters 

$2.95 IN QUANTITIES 

• Optimum single plane viewing • Choice of 5 screen colors. 
from 16'. • Minimum depth behind panel. • Lamp replacement from front or 
rear. • Optional also with Rear-Projection 

• Optional caption display; 1-6 
12 message display, Series 0120. 

messages. • Exceptional brightness and contrast. 

• Complete assembly, no additional • Optional9-Bar Segment Display for Assembly Series 01020 
hardware required. hexadecimal applications. 

LOW COST HYBRID DRIVER/DECODERS 
• Miniature size .225"H x .750"W x 

1.250"D. 

• Low [ow price $14.25 (in quantities). 

• Completely self-contained. 
• Compatible dual in-line mounting. 

• 10/12 decoded outputs. 
• TILlDTL compatible logic. 
• Lamp blanking circuitry inciuded. 
• High drive capability 30V @ 500 

rna lamps. TYPICAL HYBRID CIRCUIT 

• Designed specifically for lamp dim­
ming applications. 

SERIES 0865 SERIES 0010H SERIES 0160H SERIES 0360H 
Option wltll SWitch 

beeomesOJ!&O 

24 

.50 Square 

#718 #718 
5 Volts 6 Volts 

20 f/L 38f/L 

40.000 4.000 
Hours Hours 

N/A 9.200 
Hours 

. 50 in. - 10 ft. 

3.095 l( 1.39 X .900 

Front Panel 

Release Positive 
latch and Pull Forward 

Based T·l #718 

85"C 

Remove 2 Screws 
and Open Case 

$39.00 

$.596 each 

$ti.~~::~~it * 

12 

.94 Square 

'44 '1815 *1820 
6.3 Volts 14 Volts 28 Volts 

75 F/L 60 f/L 32 F/L 

3.000 3.000 1.000 
Hours Hours Hours 

90.000 45.000 N/A Hours Hours 

. 94 in. - 20 ft. 

5.50 x 2.625 x 1.562 

Rear Pan~' 

Rear Removable 

Bayonet Base T·3V4 *44 

70'C 

Remove 4 Screws 
and Open Case 

$20.00 

$.10 - .23 each 

$5.00 plus 
$1.00 per unit 

12 12 

1.562H x 1.I25W 2.0H x 1.5W 

#238 lamp #44 lamp #238 #1815 #313 
6.3 Volts 6.3 Volts 6.3 Volts 14 Volts 28 Volts 

45 F/L 24 F/L 60 F/L 20 F/L 25f/L 

2.000 3,000 2.000 3.000 5.000 
Hours Hours Hours Hours Hours 

8,000 N/A 24.000 N/A N/A Hours Hours 

1.50 in. - 30 ft . 2.00 in. - 40 ft. 

7.00 x 2.69 x 1.56 7.80 x 3.935 x 2.00 

Rear Panel Rear Panel 

Rear Removable Rear Removable 

Bayonet Base T·3V4 #44 Bayonet Base T·3V<1 #238 

70'C 70'C 

Not Changeable Remove 4 Screws 
by Customer and Open Case 

$25.50 $38,50 

$.10 - .26 each $.10 - .30 each 

$5.00 plus $6.00 plus 
$1.00 per unit $1.50 per unit 

SERIES 0080 

12 

3.375H x 2.75W 

#1886 '1414 '1495 
6.3 Volts 14 Volts 28 Volts 

45 F/L 35 F/L 19 F/L 

3.000 500 500 
Hours Hours Hours 

12.000 900 N/A Hours Hours 

3.31 in. - 70 ft. 

12.12 x 5.30 x 3.29 

Rear Panel 

Rear Removable 

Bayonet Base 1·4% #1886 

70'C 

Remove 4 Screws 
and OPf!" Case 

$43,00 

$.20 - .26 each 

$6.00 plus. 
$2.00 per unit 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

lEE offers a complete line of mini· 
aturized, low cost hybrid Driver / 
Decoders. Whatever your display 
application, chips are available 
either with or without memory both 
by itslillf or mounted on a plug·in 
interface board. lEE can provide 
the most economical, State·of·The· 
Art interface in both driving device 
and panel display. 

SERIES 0400 
Option with SWitch 

becomes 0405 

12 

.50 Square 

#718 #718 
5 Volts 6 Volts 

30 Fit 60 fit 

,40.000 4.000 
Hours Hours 

40.000 N/A Hours 

. 50 in. - 10 ft . 

1.12 x .. 75 x 3.60 

Front Panel 

Pull Forward by Hand 

Based T·l #718 

8S"C 

Remove Two Studs 
and Separator 

$36.00 

$.596 each 

$5.00 plus 
$2.75 per unit 

Status Indicator 

12 

.43 Square 

*47 '1815 '1820 
6.3 Volts 14 Volts 28 Volts 

200 f/L 220 F/L 140 F/L 

3.000 3.000 1.000 
Hours Hours Hours 

30.000 30.000 10.000 
Hours Hours Hours 

.37 in •. -8ft . 

2.62 x 2.415:11: 1.935 

front Screen is Removable by 
Hand for Lamp Access . 

Front Removable by Hand 

Bayonet Base 1·3V4 147 

85'C 

Release Screen 
and Remove Display Grid 

$20.00 - $22.00 

$.10-.37each 

N/A 

1477 
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IIEEI Subminiature Incandescent Lamps 
Handworkmanship insures accurate filament location arid superior mechanical characteristics •• Handblown. seamless and tipless envelope 

provides unmatched clarity •• Machined bases for precision fit .• All lamps aged to stability and selected to insure long life and uniform 
brightness •• Cost savings as much as 40% below competitive manufacturers. 

Listed below is but a sampling 
of our over 300 lamp styles. Lamp No. Volt Amp M.S.C.P.. L~:e{~~:.) 

T7/8 LAMPS 
BASED 

T7/8LAMPS 
UNBASED 

T 1 LAMPS 
BASED 

T 1 LAMPS 
UNBASED 

T 1·1/4 LAMPS 
BASED 

T 1·1/2 LAMPS 
UNBASED 

T 1·3/4 LAMPS 
BASED 

A3 

AS 

3 

AU3 

AU5 

685 

714 

718 

683 

713 

715 

632 

646 

628 

627 

640 

634 

317 

318 

333 

GU1 

GU2 

GU3 

327 

328 

330 

5 .115 .132 

14 .04 .132 

12 .06 .132 

5 .115 .147 

14 .04 .147 

12 .06 .147 

5 .06 .053 

5 .075 .088 

5 .115 .147 

5 .06 .053 

5 .075 .088 

5 .115 

28 .04 .34 

14 .08 .50 

6 .20 .63 

28 .04 .36 

14 .08 .53 

6 .20 .66 

14 .065 .400 

7 .065 .120 

28 .040 .400 

7 .065 .150 

14 .065 .400 

28 .040 .400 

28 .04 .34 

6 .20 .34 at 5V 

14 .08 .50 

28 .04 .30 

6 .20 .36 at 5V 

Contact your local lEE Representative or Distributor 
for data on "Special Lamps" for unique applications .. 

40,000 

16,000 

16,000 

40,000 

16,000 

16,000 

100,000 

60,000 

40,000 

100.000 

60,000 

40,000 

5000 

2500 

3000 

5000 

2500 

3000 

500 

1000 

1000 

1000 

500 

1000 

5000 

3000 

2500 

25.000 

3000 

Price** 
(Each) 

.482 

.619 

.619 

.353 

.490 

.490 

.413 

.413 

.413 

.294 

.294 

. . 294 

.294 

.287 

.241 

.210 

.203 

.157 

.144 

.115 

.158 

.079 

.108 

.122 

.192 

.188 

.202 

.168 

.132 

. 146 

Description 

A totally new lamp 
designed and developed 
by lEE. Now being widely 
accepted throughout the 
industry as a standard. 
This lamp offers all the 
features of a standard TI 
lamp but requires much 
less space. Supplied in 
both standard types and 
commercial types for low 
cost applications. 

lEE offers price savings of 
up to 50% on T 1 lamps, 
and at the same time pro­
vides higher quality. This 
includes aging and selec­
tion as a standard at no 
increase in price. Aging 
and selection provide a 
lamp with much longer 
life and more uniform 
light . 

lEE provides industry 
standards on T 1-11 4 
lamps and also ages and 
selects them at no increase 
in price. Models are also 
offered with average life 
of 100,000 hours. 

lEE T 1-1/2's are special 
lamps developed to meet 
the increasing demand for 
a quality lamp at a very 
low price for commercial 
applications. 

Standard lEE T 1-3/4 
lamp life rated at 3 to 5 
times the industry stan­
dard. However, ihe lamps 
are priced considerably 
below' the industry stan­
dard. lEE also ages and 
selects these lamps and 
does not increase the pric­
ing for this service. The 
lamps are well stabilized 
and have a very uniform 
output of light . 

Industrial Electronic Engineers. Inc., 

7740 Lemona Ave .• .van Nuys, California 
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SCREW FITT ING SYSTEM 
• Blocks in thermosetting material 
• Resistant to change under the influence of temperature or vibration 
• Strong illufT1ination by plug-in lamps up to 3 watt 
.2 block dimension: 45 x 45' 25.5 x 25.5m/m 
• Suitable for mounting heavy instruments and switch on this system 

CLIP FITTING SYSTEM 

• Block in polycarbonate 
• Suitable for boards mounted by the user 
• Fast and easy changing of blocks; lampsockets and instruments 
• Can be changed by a single operater 
• Low cost-price 
• 2 block dimentions: 24x 24" 48 x 48m/m 

KCC SHOKAI LTD. 
Head Office: No.31, 4-chome, Ouchi-dorl, Nada-ku, Kobe, Japan Phone: (078) 87-0271/3 

Agents in U.S.A.: Japan Cotton Co., Ltd. Houston Office Room No, 151,?~ Melrose Bldg.,Walker at San Jacisto, Houston 2, Texas, U.S.A. 

Nichimen Co., Inc. 22nd Floor, 60 Broad St., New York, N.Y. 10004, U.S.A. 

See YELLOW SECTION for Local Offices, Phones 1479 
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The Biggest Selection of the Smallest 
For aerospace. For instrumentation. For computers and 
peripherals. For medical electronics. Miniature. Sub­
miniature. Microminiature. We make more - and more 
types - of them than anyone else in the world. 

The charts below present 143 of our most popular lamps; 
so, you may very well find what you need right here. 
Even if you do, however, be sure to send for our catalog. 
Not just for our sake. For yours, too. Now. While you're 
thinking about it. 

Why bother? Two rellsons. First, the catalog includes a. 
lot of hard-to-find important data: For example, a large, 
full-color interpretation of the International Commission 
on Illumination (ICI) chromaticity diagram; nomograph 
scales, showing the correlation between voltage, current, 
candle power and useful life; linear graphs of rise time, 

T -% Lam p Unsupported Filament Un based 

Candle Average LAMPS, 
Design Design Power Life INC. 
Volts Amps (MSCP) (Hours) Number 
1.5 .015 ,002 NOM. 10,000 173 

·3.0 .029 .03±15% 5,000 156 

C""·<AGOO.· D PLATEOLEAOS 

.171MAX. • .50MIN. 

T -Y 2 'Lam p Unsupported Filament Un based 

Candle Average LAMPS, 
Design Design Power Life INC. 
Volts Amps (MSCP) (Hours) Number 

1.5 . 015 .002 NOM . 10,000 174 
2.5 . 045 .05 NOM . 1,000 186 
3.0 . 029 .03 NOM . 5,000 176 
5.0 . 020 .034 NOM . 5,000 157 

b""""""'ORU"."").m>, ... ",.,,.., C) 

[£d·JL 

T-1 Lam p Helium Resistant . 
Unsupported Filament Un based 

Candle Average LAMPS, 
Design Design Power Life INC. 
Volts Amps (MSCP) (Hours) Number 

5.0 .060 .03±15% 60,000 162 
5.0 .060 .05±15% 40,000 163 
5.0 .075 .09±15% 16,000 164 
5.0 .115 .15±15% 16,000 165 

.062SPHERICAL. RADIUS (REF.) 

~'J . 
~~,,(:J 

G .. ·, .. =:j<AGom J::L 
PLAlEOLEAOS 

235::t:.o15 .5CJMIN 

spectral distribution and spectral response characteris­
tics; and many other types of illustrated technical source. 

Helium Resistant T-1% Lamp Unsupported Filament Unbased 

Candle Average LAMPS, 
Design Design Power Life INC. 
Volts Amps (MSCP) (Hours) Number 

5.0 .060 .03±15% 60,000 166 
5.0 .060 .05±15% 40,000 167 
5.0 .075 .09±15% 16,000 168 
5.0 .115 .15±15% 16,000 169 

Line Filament Lamp 
B LAMPS, 

Design Design A Min. C D E INC. 
Volts Amps Max. Hot Max. Max. Max. G H Number 

2.5 0.04 .20 .37 .88 .12 .052 111 
3.0 0.40 .70 1.0 2.2 .50 .160 .19 .31 2.2 218 
6.0 0.12 .50 1.0 2.0 .30 .094 .12 .25 2.0 96 
6.0 0.12 .35 1.0 1.7 .25 .094 .12 .25 1.7 105 
6.0 0.40 .50 1.25 2.3 .55 .160 :19 .31 2.3 140" 

12.0 0.12 .50 3.0 3.9 .30 .094 .12 .25 3.9 235 
14.0 0.50 .62 3.3 4.7 .38 .160 .19 .31 4.7 211 
18.0 0.12 .50 3.5 4.5 .30 .094 .. 12 .25 4.5 97 
20.0 0.12 .50 4.0 5.0 .30 .095 .12 .25 5.0 108 
36.0 0.12 .62 7.5 8.8 .30 .094 .12 .25 8.8 98 
38.0 0.20 .75 9.0 10.5 .40 .13 .16 .25 10.5 99 
48.0 0.20 .75 11.5 12.9 .40 .13 .16 .25 12.9 100 

"NUMBER 140 LEAD DIA. IS .020 X 1.0 LbNG, SOLDER DIP ONLY. 

TL-11f4 Lamp Lens End Light Assembly 

Design 
Volts 

2.5 
2.5 
2.5 
6.0 

Average Spot 
Design Life Intensity 
Amps (Hours) FTC 

.20 1,000 500 

.35 10,000 800 

.35 10,000 1,000 

.20 1,000 1,000 

24 AWG, 
ALUMINUM, STFIANDED. 

~ ANODIZeD TEFLON 

'21"~D~~ IT r==== 

.l,,~~· -:±j-

LAMPS, 
INC. 

Number 
474 
476 
477 
475 
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Lamps. 
Second, the catalog includes several hundred lamps in 
addition to those shown here. Frankly, this is an incom­
plete listing of our line. That's one of the prices you pay 
for being Number One. Even as you read this, we're put­
ting into production new lamps that were still in the idea 

TL _13/4 Lam p Lens End Lamps 

Average LAMPS, 
Design Design Life INC. Engineering 
Volts Amps (Hours) Number Notes 

2.5 .35 10.000 253 JIB" min. dia. spot, 
.6" from tip. 

2.5 .35 10,000 253X Va" min. dia. spot, 
%"from tip .• 
750 FTC. 

2.5 .35 10,000 253-1 11." min. dia. spot, 
%"from tip .• 
750 FTC. 

T-% Lamp Midget 
Flange Bipin Coaxial 

Unbased Based Based 
Candle Average LAMPS, LAMPS, LAMPS, 

Design Design Power Life INC. INC. INC. 
Volts Amps (MSCP) (Hours) Number Number Number 

5 .02 .02±25% 50,000 213 292 293 
5 .02 .034±15% 10,000 189 262 455 
5 .06 .03±15% 100,000 30 239 299 
5 .06 .05±15% 100,000 9 240 456 
5 .075 .09±15% 25,000 12 241 303 
5 .08 .15±15% 6,000 34 305 457 
5 .115 .15±15% 40,000 17 242 405 
5 .115 .20±15% 5,000 18 310 458 

115 .001 .01 NOM. 5,000 249 250 313 

\ "liPLESS" CONSTRUCTION FOR UNDISTOATED END VIEWING 

ICl 
Un based m.."o:{ 'O"D'~:::J 4j ~ LCL. GOLOPLATEDLEACS MAX 

.1811.A"'X. 1.25::1:.25 

Midget 
Flange 
Based 

Bipin 
Based 

Coaxial 
Based 

• 094:!:.oo2 .125:!: .003 .OO5MAXR. «1 VI. 45" X.OO4 MIN. 
~POINTOPTIONAL 

1 1'- .010~~ .:h017/~20 . 
).:::: ~.093 ~ 

.17::!:.Cl2 1--.3 .113 
VI MAX. 

Based 
LAMPS, 

INC. 
Number 

294 
215 
300 
302 
304 
307 
309 
312 
314 

stage when this edition of EEM went to press. One of 
them may help you solve a design problem, or spark 
a new idea. 

You see, our product listings aren't complete because 
our product line is. 

We'd like to tell you more abo!!t it. 

LAMPS, Inc. 19220 S. Normandie Ave .• 
Torrance, Calif. 90502 (213) 323-7578 

T-1 Lamp 
Candle 

Design Design Power 
Volts 

1.5 
1.5 
3.0 
3.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
50 
5.0 
5.0 
5.0 

10.0 
12.0 
12.0 
14.0 
18.0 
28.0 

115.0 

Reduced 
Length 

Unbased 

Unbased 

Midget 
Flange 
Based 

Amps (MSCP) 
.015 .01 NOM. 
.06 .015 NOM. 
.008 .005 NOM. 
. 015 .02 NOM . 
. 015 .0ISNOM . 
.02 .034±15% 
. 03 .03 NOM . 
.04 .1±15% 
.06 .03±15% 
.06 .05±15% 
.06 ,15±15% 
.075 :09±15% 
.115 .15±15% 
.115 .2±15% 
.115 .22±15% 
.125 .25±15% 
.027 .10 NOM. 
.04 .15±25% 
.06 .15±25% 
.04 ,15±25% 
. 026 .15 NOM . 
.024· .15±25% 
.001 .01 NOM. 

T·' CLEAR 
ENVELOPE 

.~ 

APPROX 
Le.!.. 

T-,CLE"R 
ENVELOPE 

Reduced Midget 

u~e;fs~d Unbased 
Flange 

Average Based 
Life LAMPS, LAMPS, LAMPS, 

(Hours) Number Number Number 
10,000 4 22 

100,000 81 88 
10,000 80 87 
5,000 138 147 

10,000 8 24 
10,000 210 263 
16,000 139 160 
10,000 225 226 

100,000 57 32 29 
100,000 58 11 25 

6,500 229 230 
25,000 59 14 26 
40,000 33 16 27 

5,000 60 20 28 
5,000 70 172 
5,000 45 46 

10,000 74 85 
16,000 227 228 
16,000 66 71 
16,000 248 256 
10,000 75 86 
16,000 62 64 

5,000 95 118 

::::g 
'-1--++++ .187:!::.0:11 L.C.L. 

CENTER CONTACT 

"" .... 
. 040 MAX • 

.020 CIA. PINS 
ON .050 CENTERS 

Bipin 
Based l~Mrr I I: 

I AP';~ox.-.l L--.235_J 
~.36MAX.~ :1:.015 

Bipin 
Based 

LAMPS, 
Number 

316 
319 
330 
333 
339 
340 
341 
342 
343 
344 
345 
347 
349 
356 
358 
359 
362 
383 
384 
388 
389 
393 
396 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1481 
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WRITE FOR PRODUCT LIGHTING GUIDE. 

I'S··]t!bj(.]t •• M :i@ ~ SNAP~ITE INDICATOR LIGHTS • 
With long-life lamps, high brightness types. Built-in resistors­
when neon lamps,-- to suit applied circuit voltage, provide required 
lamp life, eliminating replacement need. Features: Snap into place 
in 16"hole with no additional hardware. Wide variety of lens and 
housing colors. Tab or solder terminals; or wire leads. A V AILABLE 
WITH CHROME RINGS. To specify Chrome Rings adll R after 1st 
2 Digits, i.e., 32-2111 becomes 32R211l. 

PROTOTYPE SAMPLES AVAILABLE ON REQUEST. 

MIDGET SCREW 
16-00 SERIES {\ 
SOLDE~, TERM. .. 

16-200 SERIES 
WIRE LEADS 16·08 

WEDGE BASE 

·c ':lgl'B:15;\:~(: 
MIDGET GROOVED A 
25-200 SERIES WIRE LEADS . 25·35 

25-.00. SERIES SOLDERING TERMINALS . 
Used in data processing and 
automation fields with Lens-
End Lamp Nos. 253, 253X, 
and 261. 

23-00 SERIES 23-200 SERIES 24-00 SERIES MINIATURE SCREW 

5-00 SERIES ._. 

DOME LENS 
32-2211 '%,' high 

~ TINEON INDICATOR LIGHTS • 
Long Life, High Brightness Lamps - Press fit into 5/16" hole - For 
neon types rated 1I0-250V - Nylon housing in colors (white stand­
ard) - Speed nut furnished - Plastieleno in colors - Legends­
Built-in Resistor - Insulated Leads. 
All Tineons are available with Incandescent Lamp. --3600 Series ... 

4100 Series 
(with neon less 

resistor or 
incandescent) (with built-in resistor) 

Available in 3 flange 

dimensions 'C;III=~ 
No. 45R2111T8 .. 

TINEONS 
45 Series 
(Blade Terminals) 

46N2311 

WITH ALUMINUM 
BEZEL 
All Tineons may be 
furnished with 
aluminum bezel. 
Please specify 
when ordering. 

46Se;ie! 
(Pin Type Terminals' 

No. 36EN2111 (Hi·Hat red lens) 
With aluminum bezel 

---

,,* 
23-24 23-223 24-07A 

23-00 SERIES - Molded housing, terminal. 
23-200 SERIES - Molded. housing wilh wire leads. 
24-00 SERIES - Wafer type terminals. 

SOLDER • c 

TERMINALS or . 
WIRE LEADS . . 

5-113 

MINIATURE BAYONET 
3-00 SERIES 2-00 SERIES 

7-01 

CANDELABRA SCREW 
4-00 SERIES 6-00 SERIES 18-00 SERIES 

7-35 7·35XPl1 

INTERMEDIATE 
SCREW 

14-00 SERIES 

~ RECTANGULAR INDICATOR LIGHTS e 
Long Lif. High Bright"ess Neon Lamps - Snap into panel securely 1--------------------......... --------­
without additional hardware'- Choice of lens colors - Series 3100 
has chron1e bezel and plastic lens - Series 47 has one-piece plastic 
lens and tlody - Complete range of voltages - UL and CSA listed. 

DUAL BEZEL 
No. 31-Ml2 

Barrier separates light into 
two separate message areas. 
Individual or simultaneous 
operation. 

SLIDELITET>I 
Pilot Indicator Light, 

Slide-Switch Combination 
Ultra-compact. Simple snap-in ··in­
stallation. Wide voltage range. 
choice of lights. May be message 
stamped. Lens c\,lors: red, amber, 
clear, White, bJue, gteen, others on 
request. Leads or terminals. 12U401X 

'%''''%''. Rating: 125 V. 6 Amps. 

CANDELABRA BAYONET 
DOUBLE CONTACT SINGLE CONTACT 

57-DO SERIES 12-200 SERIES 11-200 SERIES 10-00 SERIES 

~ 

LAMP HOLDERS FOR SINGLE-ENDED and DOUBLE·ENDED QUARTZ IODINE LAMPS 
Double Contact • 2200 Series 

Complete assembly - two 
holders mounted on ·com­
man bracket, or separ- ... ~::=:::::.., 
ate sockets. Brackets . 
in all lengths. 
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ELECTRONICS CORPORATION I SUBSIDIARY (Ifj) 
~~CTRDNICS 

3118A WEST JEFFERSON BLVD., LOS ANGELES, CALIFORNIA 90018, U.S.A .• (213) 737·1521, 737·1522 CORPORATION ISE. JAPAN 

Legi Electronics Corporation is. the U. S. Subsidiary of ISE 
Electronics Corporation of Japan and is the sole distributor of 
their Numerical Indicator Display Tubes in the United States. 
Canada, and Mexico. 

MULTI·LEGI NUMERICAL INDICATOR TUBE 
This is a multi-unit fluorescent indicator tube in which two or 
more fluorescent numeral display tubes developed by ISE Elec­
tronics Corp. are contained in one envelope. 
As compared with conventional indicator tubes, this new device 
features the following characteristics: ' 
1. Easy mounting in a set. 
2. Connection with a set is very easy. 
3. Connection can be made by means of IC sockets (of dual 

. inline type). 
4. Numerals are clearly visible due to absence of glass reflection. 

r-- w' 
Mi' ~6" r-U' 1/4" I 

1~" 
~J 'r , J -, u. r, S. ~ ~D. !~. :. I. , :J. I. U':' :Yo -' 

11 , 

4U':' 
4'U." 

~ 
4~':' t WBI1 "j 

31U," 

ISE is one of the leading electronic manufacturers in Japan and 
is especially known throughout the world for their "Fluorescent 
Numerical Indicator Display Tubes" and for their unique 
"Matrix Cathode Ray Tubes." 

5. As the outer envelope is made of metal, the device is less 
susceptible to static electricity. 

6. Intermediate taps are taken from filaments, therefore, bright­
ness difference between digits is very small. 

7. Regarding each segment of each digit, the same segment is 
internally connected in common, reducing the number of 
external leads. 

8. The grid of each digit is independently led out externally. 
9. Brightness has been increased (by adopting a new manufac· 

turing method). 

ABSOLUTE MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS 
Filament Current ........................... .46 to 53 rnA 
Segment Voltage ............................ , 45 to 55 V 
Grid Voltage ............................... 45 to 55 Vp-p· 
Operating Temperature ............ -10 to +70oC 
·Pulse Condition: Duty Factor = '112 

RECOMMENDED OPERATING CONDITION 
Filament Voltage ...................................... 8.0 V 
Segrnent Voltage ................................ 50 Vp·p** 
Grid Voltage ...................................... 50 Vp·p** 
·-Pulse Condition: Duty Factor = '112 

TYPICAL OPERATION 
Ef (8 V A.C.) 

eem/1971 

Limits 
Test Conditions Min. Typ. Max. Units 

Filament Voltage If 50mA, Ep.eg OV 7.2 8.0 B.B V 
Segment Current If 50mA, Ep.eg 50V 2.0 rnA 
Grid Current If 50mA, Ep.eg 50V 12.0 18.0 rnA 
Segment Cut-off Voltage If 50mA, eg 50V 0 V 
Grid Cut·off Voltage If-50mA, Ep 50V 4.0 V 
Brightness If SOmA, Ep.eg SOV 80 FTIL 

If - Filament Current 
Ep - Segment Voltage (Duty Factor 1112 Pulse) 
eg - Grid Voltage (Duty Factor 1112 Pulse) 

Clock Pulse 

~V 

Gl---,n t l OV n:::: 
:: l4V : 

G2 : R : 
I I I 
I I I 
i I I 

n 

GJo:::r==l~ __ ~~ __________________ ~r==l~ ____ _ 
I I I I I 
I ' .•• 1..1, I I 

t1 t2~ tlO tl 

Segment ~'----.Lr----------------------_IL 
50V 

Grid & Segment Voltage Waveforms 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ NUMERICAL INDICATOR TUBES 
LEGF" numerical indicator tubes provide a highly efficient 
display of digits and characters at extremely low operating 
voltages. These single-plane tube read-outs offer low power 
consumption with rugged construction, and an exceptionally 
wide viewing angle with unsurpassed brightness and clarity. 

are composed of highly efficient green phosphor-coated seg­
ments, energized by electrons emitted from a direct heated super 
fine cathode. Particularly suited to decimally coded applications 
such as "basic counters and computer circuits, All LEGITM indi­
cator tubes display decimal points and numerical figures "0" 
through "9." " The numerical figures, mathematical symbols, and characters 

• UNI-PLANE DESIGN • SHARP, BRIGHT GR~EN CHARACTERS • LOW VOLTAGE • LOW POWER CONSUMPTION 

ABSOLUTE MAXIMUM RATINGS 
DG10A DG101! DG12A DG12B DG12C DI;12H DG12J DG19C DG19E Units 

Filament Current 50 50 10:; 105 105 89 89 105 105 mA 
Segment Voltage (D.C.) 25 25 27 27 27 25 25 27 27 V 
Grid Voltage (D.C.) 25 25 27 27 27 25 25 27 27 V 
Segment & Grid Voltage 
at Pulse See Note (Duty Factor-Segment & Grid Voltage Characteristics) 
Operating Temperature -10 to +700 C 

TYPICAL ELECTRICAL CHARACTERISTICS & RECOMMENDED OPERATING CONDITIONS 
DG10A DG10B 

Filament Voltl!ge 0.7 0.7 
Filament Current 48 411 
S!,gment Voltage (D.C.) 20 20 
Grid Voltage (D.C.) 20 20 
Numerica! Se.ment 
Current " 0.8 0.8 
D.P. Segment Current 0.1 0.1 
Grid Current 3.1 3.1 
Cathode Current 4.0 4.0 
Segment Cut-ilff Voltage 0 b 
Grid Cut-Off"Voltage -4 -4 
Brightness 

MECHANICAL SPECIFICATIONS 
Vibration Test: Frequency: 10 to 55 Hz 

AmplitUde: ±1.0 mm 

DG12A DG12B DG12C DG12H DG12J 
0.85 0.85 0.85 0.8 0.8 

95 95 95 85 85 
20 20 20 20 20 
20 20 20 20 20 

1.2 1.2 1.2 1.0 1.0 
0.1 0.1 0.1 0.1 0.1 
4.7 4.7 4.7 3.9 3.9 
6.0 6.0 6.0 5.0 5.0 

0 b 0 0 0 
-4 -4 -4 -4 -4 

80 Foot-lambert!; Minimum 

Direction: X, Y, Z direction 
Time: 5 minutes 

.DGI9C 
1.7 
95 
25 
25 

1.3 
0.1 
5.6 
7.0 

0 
-4 

CHARACTER WI DTH 0.21 ____ --::----r:---,--. FRONT OF DISPLAY 
CHARACTE~ SLANT 100 

TYPICAL OPERATION 

"Legi" 

Ef A.C. 

BOTTOM VIEW 
SYMBOLS: 
F: FILAMENT 

(RED SLEEVE) 
G: GRID 
NC: NON-CONNECTION 

,)---...... ------ -20 V 

Grid 

Segment Driver 

Numerical 
Signal 
Input 

DG19E Units 
1.7 V 
95 mA 
25 V 
25 V 

1.3 mA 
0.1 mA 
5.6 mA 
7.0 mA 

0 V 
-4 V 

DG-12H 

Rs 

Tr 

UNIT: INCH" 0.53 DIA. 6 MAX. 

MAX. 
0.16 DIA. 

CENTER OF 
SEGMENT No. 10 

0:016 DIA. 

.... -11---+----,..­

.... ~I----r-

.. 
C> 
ci 
+1 
~ 
ci 

.. 
C> 
ci 
+1 
'" .. 
...; 

!l 
ci 
+1 
g 
...; 

>< < :e 
~ .... 
...; 

~ 
.-I DIA. L 
-,0.276 1 

Grid 

Tr 
Digit 
Signal 
Input 

-Vnt-----' 

BASIC CIRCUIT OF GRID & SEGMENT DRIVER CONTINUED 
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~ NUMERICAL INDICATOR TUBES CONTINUED 

Hlegi" 

-Vn* 
Ef A.C. 

~----------~~r---~------~ 

Gl G2 Gn 

Gn 

~ 
'" .. 
-:;: .. 
E 
ill' 
'" 

Duty Factor - Segment & Grid Voltage Characteristics 
100 . 

60r----+------t----i---; 

501-----+------+-;-;. 

...2! .....:!!. 0.5 DUTY FACTOR 0.2 0.1 
D.C. region Pulse region 

- Vn*: Minus of Segment voltage 
and Grid voltage. 

CHARACTER 

eem/1971 

0 
Ep.Eg - Ip & Ig Characteristics (DG10A) 

/ 
V 

,/' 

V 
,.,/ 

/' 

" MULTIPLEXING OPERATION " 20 30 40 50 

Ep.Eg (Vp-p) 

See YELLOW SECTION for Local Offices, Phones 
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Ip 

60 
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LEGISCOPE MULTI·BEAM CRT TUBES 

To date, the cathode ray tubes used for TV, charactrons, and 
typotrons have been all that were available for use in digital 
instruments, computer terminals, and other types of informa­
tion display. In addition to being fairly complicated; these 
tubes require analog to digital conversion for generating 
characters. 
LEGISCOPE Multi-Beam CRT tubes, through the use of LEGI 
Electronics' unique matrix electrodes, greatly simplifies digital 
displays. since the need for a converter has been entirely 
eliminated. 

ELECTRONICS CO,RPORATION 
3118A WEST JEFFERSON BLVD., LOS ANGELES, CALIFORNIA 90018, U.S.A. • (213) 737·1521, 737-1522 
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NEC CALCULATOR TUBES-THE ULTIMATE IN ELECTRONIC 
ENGINEERING WITH SUPER MINIATURIZATION OF 
DIGITAL INDICATOR TUBES AND NEW NEC INTEGRATED 
CIRCUITS 
Only NEC has the latest digital indicator tubes. 
Shown here is the No. DG12E/lD-915. Equipped 
with the unique grid which enables dynamic 
drive-these are by far the most suitable digital 
indicator tubes for sharp, clear focus of numeri­
cal figures. Other smaller indicator tubes avail­
able with similar characteristics. Catalog sheets 
on request. 

Using directly heated cathode and newly-de­
veloped phosphor materials permits uni-planar 
'display in green color·to eliminate viewing eye 
fatigue. FEATURES LOW POWER, LOW VOLTAGE AND 
COMPETITIVELY PRICED. 

ELECTRICAL SPECIFICATIONS: 
Filament Voltage 
Filament Current 
Anode (Phosphor Segment) 

Voltage 
Grid Voltage 
Anode Current (Sum of all 

segment currents) 
Grid Current 
Color of Figures 
Brightness 

Scale of 
measurement 
1"= 25.4 mm 

The NECp PD124C Integrated Circuit, shown at left is 

O.BV 
90mA 
20 Vdc 

20 Vdc 
1mAdc 

4mAdc 
Green 
BOftl 

precision engineered and especially developed for driving NEC 
Digital Indicator Tubes. 

Composed of P-Channel enhancement type MOS FET, the 
pPD124C's positive logic operation can drive digit'll indicator 
tube anodes directly, corresponding to the binary coded 
decimal input. Temporary memory capability makes possible 
direct indication from the dynamic register which provides 
the circulating storage. Performance guarantee is backed 
by long years of intensive R&D. 

Housed in an impact plastic-molded DIP (Dual in Line 
Package) 20-pin. 

THE LATEST IN SOLID STATE INDICATOR DEVICES 
NEC has new and more technically advanced Light 
Emitting Diodes and lED Display Devices designe,p 
expressly to provide bright red emissions (6, 600 A) 
with a high efficiency suitable for any display 
requirements, such as lamp and Alpha-numeric 
Displays. 

Another important feature is NEC's "Clear-View@" 
(right) display device which can indicate larger 
characters than earlier display indicators. 

7-9 segment and dot type are available. Also driving 
Integrated Circuits available. 

NEe also recommends the following Devices 
for any solid state applications: 
Silicon Complementary Power Transistor 
NPN and PNP Low Noise Transistors 
IIC and Transistors for TV Receivers, Radio, and 

Phonograph Sets 
Micro-disk Transistors for Hybrid I/C 
Dipped Type Tantalum Capacitors 

NEC AMERICA, INC. 
PAN AM BUILDING. 200 PARK AVENUE • NEW YORK, N.Y. 10017. (212) 661·3420 

TWX: 710-581-3376 ' 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Products for today­
Innovations for tomorrow 

NEe 
TOKYO, JAPAN 
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MINIATURIZED COMPONENTS 
Typical of the MillEN line of miniature components, 

No. ADDl Bar knob for Va" shaft. Y2" high by '%" long .......................... . 
No. ADD6 Fluted black phenolic knob with bra.s insert for '18" .haft •....•• 
No. ADD7 and ADDS y.," black plastic dial knobs; inserts for '18'" shaft. 
No. A012 Right angle drive for Va" .hafts. Single hale mounting ............• 
No. AOl4 r" bar dial for Va" shaft. '12" high. 180 0 or 280 0 dial •........••• 
No. A01S 1" fluted knob dial for Va" shaft. Y2'" high. 180 0 or 280 0 dials. 
No. AOl7 1 V." diameter fluted black phenolic knob for Va" shaft .........•• 
No. ADIS and A019 Knobs ..................................................................... .. 
No. AOSO Miniature di.al lock ........................................................................ . 
No. AD6l and AD62 Miniature shaft locks for Va' shaft ........................ . 
No. AD66 Miniature shaft bearing for '18" shafl. ....................................... . 
No. E201, E2D2, E2l2, a.nd E222 Miniature binding·post. and plug •. 
No. E302A to E3D6A Miniature ceramic terminal strips .......................... . 
No. J300-3.3 to J30D-2S00 Miniature Induclors .................................... . 
No. MOOI and MD06 Miniature insulated universal joint style flexible 
coupling for 'I." shafls ...................................................................................... . 
No. M004 and MOOS Miniature non-insulated universal joint style flex-
ible couplings for V .. " dia. shafts .................................................................... . 
No. MOl7 Miniature plastic insulated flexible coupling for 'Is" dia.shafts. 
No. M023 and M024 Miniature high voltage insulated shaft extension. 
for V." dia. shaft .......................................... , ..................................................... . 

MILLEN 

INDUSTRIAL 
ELECTRONICS 

MASTER DATA 
BOOK 

Comprehen.ive 
Coverage of 

MILLEN 
PRODUCTS 

with 

Dimensional 
Drawings 

Available tal 
Industry Personnel 
Qualified Engineers 
Purchasing Agents 
Design Draftsmen 

® 

11 
I 

l 
l 
£ 
l-f , 

JAMES MILM~~F~E ® A~~T~: CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 
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"Designed for Application" ® 
NO·STRING DIAL 

No. 10037 - No-string illuminated slide rule dial. The pointer Is driven by 
a flexible but non-elastic molded gear driven rack which rides in a multi-slot 
extruded aluminum channel. This giirder-like channel provides rigidity. 
Reduction 11 :1. Scale length 6'1. inches. Supplied with bezel. 

FRONT OF PANEL DIALS 
Compact mechanical design. Easy to mount. Sell-contained mechanisms, 
thus eliminating back. 01 panel Interlerehce. Flat black art metal. 
No. 10035 - Illuminated panel dial has 12 to 1 ratio; size 8-3/16" x 6-17/32". 
Provision lor mounting and marking auxiliary controls such as switches, 
potentiometers, etc. provided. 
No. 10039 - Small panel dial has 8 to 1 ratio; size 4" x 3-9/32". 
::'~io}~~~~~"-;; ~%,ld~".p~~~ltec::at~r';:;'I~~vrc~~~IVe loaded gear drive. 20 to 
No. 10039-E - Small panel dial with positive loaded gear drive. 10 to 
ratio; size 4" x 3-9/32". For five turn devices. 

COUNTER DIALS 
No. 10030 - Extremely sturdy instrument type indication. Control shaft has 

~~? 1~0~:'~0 . .!e~~~e tYlse ~~~nt~~s e~~~~ ~~:~i1~el"c::n~e~~I~~II~nson the 
No. 10030 has been replaced by a fluted knob. ' 

KNOBS 
AOO6 - Fluted black phenolic knob with brass Insert lor V." shaft. 
10006 - 234" black phenolic knob with brass Insert lor '.4" shaft. 
10016 - 34" black phenolic knob with brass Insert lor 1.4" shaft. 
10016·A - 34" fluted knob with nickel plated brass pointer_ 

BEZELS FOR CATHODE RAY TUBES 
No. 80071 - Buterate bezel lor 1 in_ tube such as ICPI. 2%" x 2%". 
No. 80072 - Phenolic bezel lor 2 in_ tube such as 2BPI. 2%" x 2%". 
No. 80073 - PhenoliC bezel for 3 in_ tube such as 3RPI. 3%" x 3%"_ 
No. 80075 - Phenolic bezel for 5 in_ tube such as SUPI. 6'1." x 6'AI". 
No. 80173-B - Bezel for rectangular tube such as 3XPI. 2V." x 3'.4". 

DIALS AND COMPONENTS 
HIGH 'JOL TAGE R-F SWITCH 

No. 51001 - High voltage r-I switch designed for high frequency require­
ments. The No. 51001 features high voltage breakdOWn, and a non-arc track­
Ing and arc resistant molded frame. Both collector and switched contacts 
break contact. Heavy duly silver contacts, and insulated mount. 

DRIVES 
RIGHT ANGLE DRIVES 

No. AOl2 - Miniature right angle drive for V." shafts. I to 1 ratio. 
No. 10012 - Standard size right angle drive for 'I." shafts. I to I ratio. 
No. lOO12-T - Thru-sleeve right angle ·drive for 1.4" shafts. I to I ratio. 

WORM DRIVE UNITS 
Cast aluminum frame may be 
gears to minimize back lash. 

panel or base mounted. Spring loaded split 

No. 10000-A - 16 to I ratio. 
No. looOO-B - 48 to I ratio. 

No. lOOOo-C - 12 to I ratio. 
No. lOOOo-D - 36 to I ratio. 

GEAR DRIVE 
No. 10000-12 - Spring loaded split gears to minimize back lash. 2 to I. 

FRICTION DRIVE 
No. 10065 - Friction drive for 0.025" to 0.032" thick disc dials. 

SHAFT LOCKS 
No. 10060 - Shaft lock for 1.4" shaft. %"-32 bushing with 7/16" hex nut. 
No. 10061 - Lock for converslo~ of "plain" W' shaft to "locking type." 
No. 10062 - Thumb screw shaft lock for 'I." shaft. %"·32 bushing. 
No. 10063 - Lever operated shaft lock for W' shaft. %"·32 bushing. 

DIAL LOCKS 
No. A050 - Miniature dial lock. Compact, easy to mount, positive in action. 
No. 10050 - Rotation of knob A depresses finger B locking dial against C. 
No. l0050·A - Lock with index mounting to prevent rotation 01 assembly. 
No. 10053 - Sub panel dial lock. Nickel plated brass. 

JAMES MILM~~~E @ AN~!'~Y· CO., INC. 
MALDEN, MASSACHUSETTS, U. S. A. 
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Pin/iles 
'More than ten years of experience with 
incandescent filament displays resulted 
in the most .efficienth reliable and small· 
est digital and alp anumeric readouts 
on the market. The world·wide patented 
techniques, unique to Pinlites readouts 
and readouts made under Pin lites license, 
assure our customers the finest, univer· 
sally accepted displays. 

Pin lites is also known as manufacturer 
of the smallest incandescent light bulbs. 
Outside diameters of as little as 0.016" 
(O.4mm) are possible. These Pinlite® 
.bulbs have an amazing record for relia· 
bility, ruggedness and brightness and in 
some applications have 'been tested to 
several thousand "G" forces. 

More recently, Pinlites has introduced 
a custom engineering service to provide 
our customers with Pin lites' experience 
in designing display products. This servo 
ice ranges from selecting the proper 
readout or delivering the complete dis· 
play module with decoder, bezels and 
displays ready for installation, to design· 
ing a complete· display system to your 
specific requirements. 

ALPHANUMERIC READOUTS 

• LOW VDLTAGE-
3V to 5V 

• LOW C-URRENT 
'as low as 8 rna 

•. LONG LlFE-
rated at 100,000· hours 

The ALPHA·LlTE® is a 16 segment in· 
candescent light bar arrangement which 
displays numbers, letters and symbols 
· .. and all this occupying less space 
than a ~.". cube. Each ALPHA·LlTE pro· . 
duces all 'letters of the alphabet. Ex· 
cellent readability is afforded since all 
light bars are on the same plane. Shock 
and vibration. characteristics are excell· 
ent for aero·space applications. Because 
the segments ·are actually tungsten in· 
candescent light sources, the brightness 
can be controlled for various ambient 
light conditions (from sunshine to a dark 
room). Uniformity of illumination of each 
segment and speed of response, so im· 
portant when transferring information to 
film, are inherent features of ALPHA·lITE . 

The ALPHA·LlTE is a modular plug·in 
unit that can be connected in horizon· 
tal rows in conjunction with modular 
MIDGI·LlTES®. Sizes of the ALPHA·lITES 
are compatibTe with corresponding sizes 
of MIDGI·lITES. 

For more information request Bulletin 

DIGITAL READOUTS "LlTE·PAK®" SERIES * 

FEATURES 

• LOW VOLTAGE - 3-4 or 5 Volts 
• LONG LIFE. - Over 10 years (100,000 hours) 
• LOW ·CURRENT - (as low as 8 rna) 

• VARIABLE BRIGHTNESS 
• READABILITY - Can be read in sunlight 

• SLIM PROFILE - Only V4" deep 
• ·LARGE CHARACTERS - Up to %" numbers 
• UNLIMITED COLOR SELECTlON­

Filters or tinted glass 
• RUGGED CONSTRUCTION - Glass to .metal seals 
• WIDE·ANGLE VIEWING - Up to 120· 

The LITE·PAK Series of readouts combines Pinlites patented technology with advanced packaging. All lITE·PAKS 
are mounted on X," PC Boards with 0.050" spacing to fit standard edge connectors. LITE·PAKS can be supplied 
with wire leads upon request. 

• Also available in dual in·linemounting ~ Dip Lite® 

Decoder/drivers for the lITE·PAK Series are also available with PC Board mounting. The %" character 
lITE·PAK display features an IC decoder/driver as integral part of the PC Board (Model: LP·1050·DD), -Bulletin (4061). 

For more information request Bulletin #1102. 

FEATURES 
• SHARP, CLEAN DISPLAYS 

MIDGI·LlTE® "0" SERIES 

• .LOW CURRENT 
• LONG LIFE -
• FRONT INSTALLATION 

.• READABLE IN DIRECT SUNLIGHT 
.VARIAB~E BRIGHTNESS 
• DISTORTION·FREE VIEWING 
• FULLY I;C. COMPATIBLE 
• RUGGED ctlNSTRUCTION 

.• STANDARD PIN PATTERN 

MIDGI·LITES "O"·Series sub·miniature digital displays offer unequalled volu· 
metric efficiency combined with high brightness. These features in addition to 
low voltage and low current have made the MIDGI·lITE Series widely acc.epted 
in both military and commercial applications, such as: peripheral displays, 
flight information decks, mobile police communications units, remote computer 
terminals, ground support equipment, portable displays, etc. 

A complete line of connectors, decod.er/drivers, and mounting systems are 
available. 

• PATENTED CROSS·OVER FILAMENT • UNLIMITED .COLORS DISPLAY MIDGI·lITES will meet or exceed most MIL·Specs. 

Request Bulletin #1001 for more information. • LOW VOLTAGE • SPECIAL MATTED FINISH GLASS SURFACE 

CONNECTORS, DECODER/DRIVERS -I}IGITAL & ALPHANUMERIC 
All .pin lites readouts are. matched with or plug· into .. standard connectors, decoder/drivers, with and without memory functions. 

BCD to 7 Segment 
The hermetically sealed DD· 
20 is a combination of 
matching connector, and de· 
coder/driver for all MIDGI· 
lITES®. This unit is avail· 
able with a memory as 
Model DDL·20 . 

Request .. Bulletin #2001 
for further information. 

BCD to 7 Segment 
For all lITE·PAK® digital 
displays, a complete line of 
dual·in·line IC's and flat· 
packs are available, either 
in standa rd • mounting such 
as the PLA7, or for special 
mounting. 

~ 
PLAND·74 Alphanumeric Decoder 
For ASCII (64 bits) coding all ALPHA· 
LITES are completely compatible 
with Pin lites PLAND·74, 24 pin DIP 
decoder. Capable of decoding and 
driving more than one display, the 
PLAND·74 has unique time sharing 
features. 

Request Bulletin #2051 for more 
information. 

~ 
Connectors 
All MIDGI·lITE digital displays can be mounted with stand· 
ard Mil Spec micro·miniature connectors (CF·9H) giving the 
display front plug·in and removable features. 

All ALPHA·lITE alphanumeric displys, when using the 
matching connectors (CF·20H) have the same convenient 
plug·in and removable features. 

Request Bulletin #2101 for further information. 

MICROMINIATURE LAMPS -THE WORLD'S SMALLEST INCANDESCENT LAMPS 

,,,,nN,,. ''''''¥/ . rfiiiJ",N m~~:NS STYLE 

ENVHon 
PINlITE® lamps, despite their extremely small size, are rugged in deSign and have been time tested in many 
commercial and military applications . 

. = ~.:' AXIAL LEADED 
STYLE 

GlASS l!NVEI.OI'E 

"'nN~. to. ~"'N '''",N' 
==:dl====,~ ~~~IETOP 

GLASS fNVuo.e 

High brightness (up to 400 mililumen) and low current consumption (as little as 3 rna) in a small package (as 
small as 0.016" O.D.) give the PINlITE® Lamps unequalled features. 

Wherever an extremely ·small and reliable light source is required PINLITE® Lamps are your answer. 

Please request Bulletin #3001 for further information. For special filament packaging check our customer 
service capabilities . 

#1051. 
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SKIRTED 

BAR 

CONCENTRIC 
. KNOBS 

eem/1971 

SEC, 2400 • PANEL COMPONENTS (lNCL. LIGHTS & READOUTS) 

DIMENSIONS (INCHES) 
KNOB NO. SHAFT OIA. A B C D D' E F 
RB-67-0 Ya~d4 .483 .510 .390 .050 .160 .153 .410 
RB-67-1 V.~61A .579 .713 .581 .047 .160 .146 .410 

PLAIN 
RB-67-2 Y.Y1d4 .764 .920 .760 .114 .220 .239 .575 
RB-67-3 ~.IA, x.156 .662 1.261 1.023 .114 .165 .239 .535 
RB-67-4 %% .820 1.164 1.526 .114 .220 .239 .625 
RB-67-5 'AVa .845 2.262 2.016 .114 .220 .239 .680 

D. dimenSion optional deep core-out. 

DIMENSIONS (INCHES) 
KNOB NO. A B C D E F G 
RB-67-0-SK .660 .900 .483 .510 .302 .635 .325 
RB-67-I-SK .775' 1.150 .579 .713 .485 .655 .349 
RB-67-2-SK 1.000 1.525 .764 .920 .664 .925 .484 
RB-67-3-SK .840 1.837 .662 1.261 .897 .835 .427 
RB-67-4-SK 1.070 2.468 .820 1.764 1.398 .985 .489 
RB-G7-5-SK 1.095 3.020 .845 2.262 1.888 .020 .489 

DIMENSIONS (INCHES) 
KNOB NO. SHAFT DIA. A B C D E El F G 
RB-67-0-P \iN .540 .500 '.490 .420 .053 .160 .158 .410 
RB-G7-I-P v."Y!, .... %" .610 .703 .680 .485 .047 .160 .187 .420 

POINTER RB-67-2-P v." Y1," 'AN .790 .906 .885 .640 .115 .220 .260 .575 

DIMENSIONS (INCHES) 
KNOB SHAFT A B C D E NUMBER DIAMETER 

PLAIN 
RB-67-l-B Ys SA, Ys .579 1.15C .581 ' .047 .146 
RB-67-1-B-DC Ys ¥iii Ys .739 1.150 .581 .207 .306 
RB-67-2-B V. Yt, !4 .645 1.525 .760 .114 .239 
RB-67-Z-B-DC V. YI6 Ys .865 1.525 .760 .334 .459 
SKIRTED 
RB-67-1-8-SK 
RB-67-2-B-SK 

SKIRTED BAR 

PLAIN BAR 
SKIRTED BAR 

SKIRTED 

See YELLOW SECTION for Local Offices, Phones 
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Items appearing on this page 
represent onlv one series 
of control knobs from 
Rogan's extensive catalog of 
standard parts 
-write for complete 
information_ 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

SaLtea 
• Complete range of voltages. 

• Neon and incandescent lamps. 

• Lenses in transparent and translucent colors. 

• Lenses can be imprinted as desired. 

• Decorative chrome plated bezels 
(other finishes upon request). 

PILOT & INDICATOR LIGHTS 
• Rectangular and round lights snap i.nto panel. 

• Round type lights can be supplied with 
speed·nut fasteners. 

• Variety of terminals. 

• Recognized under the component program of . 
Underwriters Laboratories, Inc., and 
CSA approved. 

SORENSON LIGHTED CONTROLS. INC. 
530 Oakwood Avenue, West Hartford, Conn. 06110. Telephone: (203) 236·3267 TWX 710·425·0034 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1493 



Vol.2 

00 • •• -.-. INDICATOR LIGHTS 
101 Pee Cee 

111 Pee Cee 

111 

I •:,~, 
• . "!f;f;o. 

os osc Q QB 

Description 
Right angle, printed circuit board mounted, indicator light. 

Lamp Accommodation 
T·1 midget flanged base incandescent. 

Mechanical 
LAMPHOLDER BODY: Black general purpose phenolic. 

LENS ASSEMBLY: Anodized aluminum bezel with plastic lens. 
(Twist lock attachment of lens assembly to lampholder body.) 

MOUNTING:.Lampholder is mounted by inserting the terminals directly into 
printed circuit board and flow soldering. Can be mounted on !A" centers. 

101 • RLUC • Q 

HOW TO ORDER 
(Example) 

- .... ' --------------LENS STYLE 

DS - Black Anodized Bezel 
DSC-Aluminum Anodized Bezel 

Q-Aluminum Anodized Bezel 
QB':" Black Anodized Bezel 

RL - Red Transparent 
RLUC - Red Translucent 

WLUC - White Translucent 
• BL - Blue Transparent 

• BLUC- Blue Translucent 

LENS COLOR 
- GL - Green Transparent 

• GLUC - Green Translucent 
AL-Amber Transparent 

ALUC-Amber Translucent 
CL - Clear Transparent 

MODEL 

Description 
Perpendicular, printed circuit board mounted, indicator light. 

Lamp Accommodation 
T·1 midget flanged base incandescent 

Mechanical 
LAMPHOLDER BODY: Black general purpose phenolic. 

LENS ASSEMBLY' Anodized aluminum bezel with plastic lens. 
(Twist lock attachment of lens assembly to lampholder body.) 

MOUNTING: Larnpholder is mounted by inserting the terminals 
directly into printed circuit board and flow solderinf. can be 

mounted on !A' centers. 

111 • RL • Q 

HOW TO ORDER 
(Example) 

T .... __________ --'-___ LENS STYLE 

RL- Red Transparent 
RLUC- Red Translucent 

WLUC - White Translucent 
*BL - Blue Transparent 

'BLUC - Blue Translucent 

DS - Black Anodized Bezel 
DSC-Aluminum Anodized Be2:el 

Q-Aluminum Anodized Bezel 
QB - Black Anodized Bezel 

LENS COLOR 
*GL - Green Transparent 

-GLUC - Green Translucent 
AL - Amber Transparent 

ALUC-Amber Translucent 
CL - Clear Transparent 

~-----------------------MODEL 

• Not recommended for use with neon • 

WRITE FOR COMPLETE CATALOGI 
FREE SAMPLE ON REQUEST! HOT STAMPING AVAILABLE 

1494 PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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SAN FERNANDD RD •• P.O. BOX 367·. SUN VALLEY, CALIF. • (213) 875·1123 • TWX 910-498·2250 

• • INDICATOR LIGHTS • 
864/874 Pee Cee 

Description 
Right angle and perpendicular, printed circuit board mounted, indicator light. 
Lamp Accommodation 
T-l% midget flanged base incandescent. Special lens available 
for NE-2D or NE-2J neon lamps. 
Mechanical 
LAMPHOLDER BODY: Black general purpose phenolic. 
LENS ASSEMBLY: Anodized aluminum bezel with plastic lens. 
(Twist lock attachment of lens assembly to lampholder body.) 
MOUNTING: Lampholder is mounted by inserting the terminals directly into 
printed circuit board and flow soldering. Can be mounted on %" centers. 

HOW TO ORDER 
(Example)' 

864 • AL • Q . 8 - N 

MODEL---------------------------------=r-~ T 
LENS COLOR----------------------------------~_ 
RL - Red Transparent 'GL - Green Transparent 
RLUC - Red Translucent 'GLUC - Green Translucent 
WLUC - White Translucent AL - Amber Transparent 
'BL- Blue Transparent ALUC-Amber Translucent 
'BLUC - Blue Translucent CL - Clear Transparent 
• Not recommended for use with neon. 
LENS STYLES--------------------------------------~ 
DS - Black Anodized Bezel 
DSC-Aluminum Anodized Bezel 
Q - Aluminum Anodized Bezel 
QB - Black Anodized Bezel 
DIA. ----------------------------------------------~ 
lf2, P'{6 
NEON---------------------------------------------------J 

GENERAL COMMENTS (Models 101, 111, 864 and 874) 
The Sloan Company "Pee Cee" replaceable lamp indicator light is designed 
specifically for printed circuit board mounting. This unit is mounted by inserting 
the terminals directly into the board and flow soldering directly into the circuit; 
two pins provide circuit contacts. Lamps are replaceable from the front by 
removing the lens. The "Pee Cee" series helps prepare the way 
for new packaging concepts: 

• Permits elimination of front panel. 

• Substantial contribution of soldered assemblies to production economy; 
can be automated. 

• One central circuit board for indicator lights. (Mother Board) 

WRITE FOR COMPLETE CATALOG I 
FREE SAMPLE ON REQUEST I HOT STAMPING AVAILABLE 

eem! 1971 See YELLOW SECTION for Local Offices, Phones 

864 

OS7 ose7 Q7 
OS8 ose8 Q8 

ose7N 
OSe8N 

QB7 OS7N 
QB8 OS8N 

Q7N 
Q8N 

874 

QB7N 
QB8N 

1495 



102 

1025 10251 
Hex Flange 

1025K 1025KI 
Knurled Flange 

1025R 1025RI 

107 

Round Flange 

10255 102551 
Short Hex Flange 

STO Os 

OSC 

QB Q 

For use with T-l based lamps 

• Front· removable 

102S, 102SK, 102SR, 102SS 

Single terminal, mount in ¥4" dia. hole 

102SI, 102SKI, 102SRI, 102SS1 

Insulated for two terminal applications, mount in ~l' dia. hole. 

102S1 - RLUC - DS 

Lenses shown are all standard. 

-HOW TO ORDER 
(Example) 

TL--------------- LENS STYLE 
OS - Black Anodized Bezel 

OSC-Aluminum Anodized Bezel 
Q-Aluminum Anodized Bezel 

QB - Black Anodized Bezel 

'----------------------LENS COLOR 
RL - Red. Transparent 
BL - Blue Transparent 

GL - Green Transparent 
AL - Amber Transparent 

CL - Clear Transparent 

RLUC - Red Translucent 
WLUC - White Translucent 

BLUC - Blue Translucent 
GLUC - Green Translucent 
ALUC - Amber Translucent 

'-------------------------BODYTYPE 

107 - RL - QS 

For use with T-l based lamps 

Rear relamping. Minimum 
mounting hole spacing 'Ki'. 

HOW TO ORDER 
(Example) 

T ... ________________ LENS STYLE 

STO - Standard 
OS - Black Anodized Bezel' 

OSC-Aluminum Anodized Bezel 
Q-Aluminum Anodized Bezel 

QB - Black Anodized Bezel 

'--------------------LENS COLOR 
RL - Red Transparent 

BL - Blue Transparent 
GL - Green-Transparent 
AL - Amber Transparent 

CL - Clear Transparent 

RLUC- Red Translucent 
WLUC - White Translucent 

BLUC- Blue Translucent 
GLUC- Green Translucent 

ALUC - Amber Translucent 

'---__ -------------------BODY TYPE 

WRITE FOR COMPLETE CATALOGI 
FREE SAMPLE ON REQUESTI HOT STAMPING AVAILABLE 

1496 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



,~:r~UN;VALLEY, CALIF.· (213) 875·1123 • TWX 910:498-2250 . ~i. -.­INDICATOR LIGHTS'--_--' 

For use with T-1% based lamps D front removable. 
855S - Single terminal, mounts in %" dia. hole. 
855SI-lnsulated for two terminal applications, mounts in 2Jf.i' dia. hole. 
Color coding at rear of body in E I A colors to simplify wiring. 

HOW TO ORDER 
(Example) 

855S1 • R - 2 • M 
MODEL-------------------------------------=~- T 
LENS CDLOR----------------------------------------~­

General Purpose Lens Material 
(translucent)* 
R - Red, W - White, B - Blue, G - Green, 
A - Amber, C - Clear* 
COLOR CODING ____________________________________ '--____ -J 

0- Black, 1 - Brown, 2 --,- Red, 3 - Orange, 
4 - Yellow, 5 - Green, 6 - Blue, 
7 - Violet, 8 - Gray, 9 - White. 

These lenses may be used with both 855S and 855S1 body styles. 
Special (G.E. Lexan) Lens Materials 
(NO INCREASE IN PRICE) 
(Transparent) RL - Red, BL - Blue, 
GL - Green, AL - Amber, CL - Clear. 
(Translucent) RLUC - Red, WLUC - White, 
BLUC - BI ue, GLUC - Green, ALUC - Amber . 

• M-Lens available in Clear. 

All M-Lens color transparent except white. 

LENS STYLE -------------------------------------------------" 

For use with T-1% and T-2 based lamps. front removable. 

Two terminal, mounts in Kl' dia. hole. 

HOW TO ORDER 
(Example) 

856S - R - M 
MODEL _______________________________ ==r--J T 
LENS COLOR -----------------------------------'­
R-Red, W-White, B-Blue*, 
G-Green*, A-Amber, C-Clear. 
* Not recommended for use with neon. 

LENS STYLE--------------------------------------~ 
M, MB, DSCN, DSN, QN, QBN accepts 
all T-1% and T-2 based lamps. 
OSC, OS, Q, QB accepts all T-1% and T-2 
based 'Iamps except long neons (NE2J type). 

WRIn FOR C:OMPLETE CATALOG I 
FREE SAMPLE ON REQUESTI HOT STAMPING AVAILABLE 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

8555 
Std. 
Lens 

Shown 

DS 
Black 

Anodized 
Bezel· 

M 

OSC 

DSC 
Aluminum 
Anodized 

Bezel 

MB 

os 

855 

855S1 
OS 

lens 
Shown 

SE 

856 

OSCN 

Q 
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00 • •• .. -
1--_----' INDICATOR LIGHTS 
857 

858 

8-59 

862 

1498 

WITH 
RESISTOR 

WITHOUT 
RESISTOR 

Neon or incandescent lamps built in, with or without resistor. 
Mounts in %"dia. hole. 

HOW TO ORDER 
(Example) 

857 - R - NE-2H - 22K 
MODEL--------------------~,- ]I 
LENS COLOR ------------------------'-
R - Red, W - White, B - Blue*, 
G-Green*, A-Amber, C-Clear. 
* Incandescent only 

LAMP--------------------------------~ 

RESISTOR WHEN REQUIRED ---------------,----------------1 

Long-lamp T-2 neons, T-1% and T-1 incandescent 
lamps built in. Also short bulb neons with resistor. 
Mounts in ~&,' dia. hole with Tinnerman nut. 
See Model 105 for T-1 lamp specifications. 

Long or short-lamp neons with or without resistor attached, 
T-1% incandescent (available). 
Mounts in ~l' dia. hole with Tinnerman nut. 

HOW TO ORDER 
(Example) 

858 - C - A1C - 68K 
MODEL ________ ------------~=r- Jr. 
COLOR----------------------------~­

R-Red, W-WhitebBlue-*, 
G-Green*, A-Am er, C-Clear . 
• Incandescent only 

UMP--------------------------------~ 
RESISTOR WHEN APPLICABLE -----------------------' 

Short~amp neons, T-1% and T-1 
incandescent lamps built-in. 
Mounts in ~l' dia. hole with 
Tinnerman nut. 
See Model 105 for T-l 
lamp specifications. 

WRITE FOR COMPUTE CATALOGI 
FREE SAMPLE ON REQUEST! HOT STAMPING AVAILABLE 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 
." . .:< :i;:?~:.jt'<·: "'W·~;~:·~2;:t·';:~·?~~c.;: 

COMPANY" QQ.;] 
. VALLEY, CALIF.· (213) 875·1123 • TWX 910-498·2250 -. 

INDICATOR LIGHTS 1--.-_-_----1 

Sloan 
F2 
F38 
F44 

Volts 
5.0 

28.0 
18.0 

Hours Life 
100,000 

16,000 
10,000 

MSCP Amps 
.05 .060 
.13 .024 
.15 .026 

Sloan 
F45 
F46 
F47 

T-l incandescent lamp built-in. 
Mounts in 'j{l' dia. hole. 

T·1 LAMP SPECIFICATIONS 
Volts Hours Life MSCP Amps 
12.0 10,000 .15 .060 
10.0 10,000 .10 .027 
14.0 10,000 .15 .065 

HOW TO ORDER 
106 • B • F38 (Example) 

Sloan 
F2 
F38 
F44 

105 -

1 -rL------------_______ SLOAN LAMP NO. 
L------------------------LENS COLOR 

Volts 
5.0 

28.0 
18.0 

B -

(Transparent) 
RL - Red, BL - Blue, GL - Green, 

AL-Amber, CL-Clear. 

Hours Life MSCP Amps Sloan 
100,000 .05 .060 F45 
16,000 .13 .024 F46 
10,000 .15 .026 F47 

Q . F38 

(Translucent) 
RLUC - Red, WLUC - White, 
BLUC- Blue, GLUC-Green, 

ALUe - Amber. 
MODEL 

T·l incandescent lamp built-in. 
Mounts in l~l dia. hole. 

Volts 
12.0 
10.0 
14.0 

T·1 LAMP SPECIFICATIONS 
Hours Life MSCP Amps 

10,000 .15 .060 
10,000 .10 .027 
10,000 .15 .065 

HOW TO ORDER 
(Example) 

T "T:: L-________________ SLOAN LAMP NO. 

LENS STYLE 
STD - Standard 

OS - Black Anodized Bezel 
DSC - Aluminum Anodized Bezel 

Q-Aluminum Anodized Bezel 
QB - Black Anodized Bezel 

~----~------------------LENS COLOR 

(Transl ucent) 
RLUe - Red, WLUe - White, 
BLUC - Blue, GLUe - Green, 

ALUC - Amber. 

(Transparent) 
RL- Red, BL- Slue; 

GL - Green, AL - Amber, 
CL-Clear. 

L-----------------------------MODEL 

T-lVa neon lamp built-in mounts in l'Ki' dia. hole. 
LAMP SPECIFICATIONS 

Volts Hours Life Amps Resistor 
120 30,000 .3 200K 
240 30,000 .3 560K 

HOW TO ORDER 
104 • R • Q (Example) 

'1::'--___________________ LENS STYLE 

STD - Standard 
OS - Black Anodized Bezel 

DSC-Aluminum Anodized Bezel 
Q-Aluminum Anodized Bezel 

QB - Black Anodized Bezel 
LENS COLOR 

(Transparent) RL - Red, AL - Amber, CL - Clear. 
(Translucent) RLUC - Red, WLUe - White, ALUe - Amber. 

~---------------------------MODEL 

STD 

STD 

DS & 
DSC 

II 
DS & 
DSC 

106 

105 

Q& 
QB 

104 

Q& 
QB 

Above are but a few examples of many special indicator house molding facilities and complete prototype shop gives 
lights that The Sloan Company has designed and manufac- us the flexibility necessary to provide the finest service in 
tured over the years. We can modify our standard indicator the industry. When indicator lights are a problem, The Sloan 
lights to your requirements or design and build a completely Company has the engineering capability to develop the 
new indicator light to meet your particular needs. Our in- solution. 

eem/1971 

WRITE FOR COMPLETE CATALOGl 
FREE SAMPLE ON REQUEST! HOT STAMPING AVAILABLE 

See YELLOW SECTION for Local Offices, Phones 1499 



Vol. 2 ACTIVE COMPONENTS (CIRCUIT ASSEMBLIES ( CONTROLS & DRIVES 

TUNG-SDI! MDLDED BASE LAMPS 
AND BASELESS CARTRIDGE LAMPS 

BASELESS CARTRIDGE LAMPS 

ELECTRICAL CHARACTERISTICS 
Lamp Design Design Design Life 
Type Volts Amps C.P. Hours 

561 12.B .97 12 600 @ 12.BV 
562 13.5 .74 6 2000.@ 14V 
563 13.5 .52 4 1000 @ 14V 
564 14.0 .44 2 5000@ 14V 
565 28.0 .38 4.5 5000@ 2BV 

These lamps may be mounted on a variety of simplified terminals. 
AMP Inc., Harrisburg. Pa., makes several types. . 

Style G 

Molded 
Nylon Base· 

#24AWGWire 
(Gold Pl.) 
or 
Nickel Leld. 

L ,'30" 
j.1iO" 

Style H 

ELECTRICAL CHARACTERISTICS 

Lamp Design Design Nominal Average 
No. Style Volts Current Light Output Rated Life 

2301 G 1.35 .06 .02 500 
2302 G 2.5 .20 .25 SOD 
2303 r G 2.7 .06 .04 500 
2304 G 3.0 .30 .34 1500 
2305 G 6.0 .04 .03 1000 
2306 G 6.0 .20. .60 1000 
2307 G 6.3 .20 .50 3000 
2319 G 6.3 .20 .40 50.000 
2308 G 10.0 .014 .006 50001-
2309 , G 10.0 .04 .10 5000 I 

2310 G 14.0 .08 .50 750 
2339 G 15.0 .040 .075 25,000 
2311 G 18.0 .04 .25 1000 
2318 G 24.0 .080 .50 20.000 
2312 G 28.0 .04 .34 1000 
2329 G 28.0 .046 .34 2500 
2334 G 6.3 .075 .25 1000 
EN1748 * H 2.5 400 800 ft.-cd(5) Indef. 
EN1748S * H 2.5 400 1250 ft.-cd(6) Indef. 

*Various lead lengths are available 

I 

Plug-In medule acti­
vates phete-electric 
sensor in high speed 
check serter. 

Melded base permits 
bending lead wires at 
acute angles. 

Seft plastic encapsu­
latlen permits push-in 
meunting in sheet­
metal panels. 

The molded base lamp provides important advantages 
that simplify production and contribute added reliability 
to the end product. The molded base is permanently 
bonded to the bulb. It replaces the previously cemented­
on metal base. The former receptacle that had to be wired 
into the circuit is completely eliminated. The molded base 
lamp is self-mounting. In fact, the Tu-Pin lamp can be ap­
plied with automated equipment. 

The molded base technique makes it possible to provide 
a wide variety of lamp packages-built-in key ways, plug­
in types, unusual positioning of the leads and multi­
purpose configurations. 

Strip-mounted, grain-size, 21-mil lamps snap into 
molded plastic holder to form a condition monitor 
for computer circuit boards. Lamp sockets are num­
bered to correspond to individual circuits. Space for 
test probe contacts is provided. Units can be oper­
ated in either normally "on" or "off" condition and 
can be wired to a door switch or test push button. 

TUNG·SOL® 
TUNG-SOL DIVISIDN 

Wagner Electric. Corporation 
630 w. Mt. Pleesent Avenue, Livingston, N. J. 07039 

TWX: 710-994-4865 Phone: (201J 992-1100; 1212J 732-5426 
Trademark "TUNG-SOL" Reg. U.S. Pat. Off. and Mareas Reglstradas 

PHYSICAL CHARACTERISTICS 

Midget Max. Bulb Filament Indicator 
Base Style Dlam. MOL Type Base Color 

Tu-Pin Molded .230 .600 S-2 White 
Tu-Pin Molded .230 .600 C-2R Brown 
Tu-Pin Molded .230 .600 C-2R Lt. Grn. 
Tu-Pin Molded .230 .600 C-2R Black 
Tu-Pin Molded .230 .600 C-2V Silver 
Tu-Pin Molded .230 .600 C-2R Orange 
Tu-Pin Molded .230 .600 C-2R O.k. Blue 
Tu-Pin Molded .230 .600 C-2F Lt. Brown 
Tu-Pin Molded .230 .600 C-2F Pink 
Tu-Pin Molded .230 .600 C-2V Lt. Blue 
Tu-Pin Molded .230 .600 C-2F Yellew 
Tu-Pin Molded .230 .600 C-2F Black 
Tu-Pin Molded .230 .600 C-2F Ok. Grn. 
Tu-Pin Molded .230 .600 C-2F Lt. Blue 
Tu-Pin Molded .230 .600 C-2F Red 
Tu-Pin Molded .230 .600 C-2F Gray 
Tu-Pin Molded .230 .600 C-2R Red 
Encapsulated .175 .940 C-2R Gray 
Encapsulated .175 .940 C,2R Red 
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SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

TUNG-SCI! SUBMINIATURE LAMPS 
All base and bulb types for read-out and indicator applications 

SPECIFICATIONS: T-1 3 /4 LAMPS 

ELECTRICAL CHARACTERISTICS I PHYSICAL CHARACTERISTICS 
Lamp Design Design . Nominal Average Midget "",ax. Bulb Filament 
No. Volts Current Light Output Rated Life Baae Style Dlam. MOL Type LCL Application 

331 1.35 .06 .02CP 500 Flange .230 .625 S-2 .375 Indicator(4) 
440 1.5 .05 .012Cp Indel. Flange .230 .625 C-2R .375 Indicutor 
1769 2.5 .20 .20CP 500 Screw .230 .718 C-2R .500 Indicator 
1767 2.5 .20 .25 CP 500 Screw .230 .625 C-2R .500 Indicator(4) 
364 2.5 .40 .28CP 5000 Flange .230 .625 C-2R .375 Indicator 
4(1) 2.5 .40 8001t.-cd(S) Indel. Groove .240 .813 C-2R' Read-out 

4S(I) 2.5 .40 12501t.-cd(6) Indel . Groove .240 .813 C-2R Read-out 
1748(1)(2) 2.5 .40 8001t.-cd(S) Indel . "AI" Leads .240 .718 C-2R Read-out 
1748S(I)(2) 2.5 .40 12501t.-cd(6) Indel. "AI" Leads .240 .718 C-2R Read-out 
2169(2) 2.5 .35 .21 CP 10,000 "AI" Le~ds .230 .520 C-2R Indicator 
1738(2) 2.7 .06 .04.CP 500 "AI" Leads .230 .520 C-2R Indicator 

338 2.7 .06 .04CP 500 'Flange .230 .625 C-2,R .375 Indicator 
342 6 .04 .03CP 1000 Screw .230 .718 C-2V .500 Indicator 
345 6 .04 .03CP 1000 Flange .230 .625 C-2V .375 Indicator(4) 
328 6 .20 .60CP 1000 Flange .230 .625 C-2R .375 Indlcator(4) 
337 6 '.20 .60CP 1000 Groove .230 .625 C-2R .375 Indicator 

1768 6 .20 .60CP 1000 Scro;!w .230 .625 C-2R .500 Indlcator(4) 
173,,(2) 6 .04 .03 CP 1000 "AI" Leads .230 .520 C-2V Indicator 

.2134(2) 6 .04 .03 CP 1000 1",' Leads .230 .520 C-2V Indicator 
1784(2) 8 .20 .60CP 1000 "AI" Leads .230 .520 C-2R Indicator 
380 6.3 .040 .02 CP 50,000 Flange .230 .625 C-2V .375 Indicator 
1739(2) 6.3 .075 .25CP 1000 "AI" Leads .230 .520 C-2R Indicator 
1775 6.3 .075 .25 CP lOad Screw .230 .625 C-2R .500 Indicator(4) 
350 6.3 .15 .45CP 3000 Flange .230 .625 C-2R .375 Indicator(4) 
349 6.3 .20 .50 CP 3000 Flange .230 .625 C-2R .375 Indicator 
379 6.3 .20 .40CP 50,000 Groove .230 .625 C-2V .375 Indicator 
381 6.3 .20 .40CP 50,000 Flange .230 .625 C-2V .375 Indicator 
2112(2) 6.3 .20 .50CP 3000 "AI" Leads .230 .520 C-2R Indicator 
2181(2) 6.3 .20 .40 CP 50,000 "AI" Leads .230 .520 C-2V Indicator 
344 10 .014 .002 CP 5000+ Flange .230 .625 C-2F .375 Indicator(4) 
367 10 .04 .10CP Indel. Flange .230 .625 C-2V .375 Indicato, 
374 10 .014 .006CP 5000+ Flange .230 .625 C-2F .375 Indicator 
1869(2) 10 .014 .002 CP 5000+ "AI" Leads .230 .520 C-2F Indicator 
1917(2) 10 .014 .006 CP 5000+ "AI" Leads .230 .520 C-2F !ndi9ator 
2107(2) 10 .04 .10CP Indel. "AI" Leads .230 .625 C-2V Indic'!tor 
2207 10 .04 .10CP 20,000 Groove .230 .625 C-2V .375 Indicator 
384 11 .025 .05CP 2000 Flange .230 .625 C-2F .375 Indicator 
1916(2) 12 .019 .012CP Indel. "AI" Leads .230 .520 C-2V Indicator 
336 14 .08 .50CP 750 Groove .230 .625 C-2F .375 lridiciitqr 
373 14 .08 .50CP 750 Screw .230 .718 C-2F .500 Indic'!tor 
382 14 .08 .aOCP 50,000 Flange .230 .625 C-2F .375 Indicator 
386 14 .08 .30 CP 50,000 Groove .230 .625 C-2F .375 Indicator· 
330 14 .08 .50 CP 750 Flange .~3O .625 C-2F .375 Indicator(4) 
1705(2) 14 .08 .50 CP 750 1" Leads .230 .520 C-2F Indicator 
2182(2) 14 .08 .30CP 50,000 "AI" Leads .230 .520 C-2F Indicator 
346 18 .04 .25 CP 1000 Groove .230 .625 C-2F .375 Indicator 
370 18 .04 .25 CP 1000 Flange .230 .625 C-2F .375 Indicator 
457 22 .04 .30CP 2000 Groove .230 625 C-2F .375 Indicator 
327 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 
327X 28 .046 .34 CP 2500 Flange .230 .625 C-2F .375 Indicator(4) 
334 28 .04 .34 CP 1000 Groove .230 .625 C-2F .375 Indicator(4) 
335 28 .04 .34 CP 1000 Screw .230 .718 C-2F .500 Indicator 
340(3) 28 .04 .34 CP 1000 Flange .230 .625 C-2F .375 Indicator(4) 
369 28 .04 .34CP 1000 Screw .230 .593 C-2F .500 Indicator 
1762(2) 28 .04 .33 CP 1000 "AI" Leads .230 .520 C-2F Indicator(4) 
387 28 .04 .30CP 25,000 Flange .230 .625 C-2F .375 Indicator 
388 28 .04 .30CP 25,000 Groove .230 .625 Q-2F .375 Indicator 
2187(2) 28 .04 .30CP 25,000 "AI'~ Leads .230 .520 C-2F Indicator 
1764(2) 28 .04 .33 CP 1000 1" Leads .230 .520 C-2F Indicator 
1860(2) 28 ,04 .34 CP. 1000 1" Tinned Leads .230 .520 C-2F Indicator 
1762X(2) 28 .046 .34CP 2500 "AI" Leads .230 .520 C-2F Indicator 
These lamps are normally supp'lied in clear glass. Colored bulb~ will be made on special order. Unless otherwise specilied, all lamps have metal bases. 

SPECIFICATIONS: T-3/4 LAMPS 

Lamp 
No. 

2 

Design 
Volts 

5 

Design 
Current 

.021 

Nominal 
Light Output 

.034 

Average 1 
Rated Llle_ 

Indel. I 
Midget 
Base Style 

1'3/16" 
Tinned leads 

Max. Bulb 
Dlam. MOL 

.102 .200 

Filament 
Type 

C-6 

LCL AppJlca.!lon 

Dil/ital 

Reference Notes Indel.-Lile over 5000 -hours. (1) Lens ena. (2) wire leaCls. (3) High temperature solder, (4) Application in aircraft service. (5) Through 3/16" 
min. dia. window at l/," from lamp tip. (6) Through V." min. dia. window at lJa" from lamp tip. 
Wire Lamp Types Not Shown-Type F. 2264-2129-2176-2183-2119-2201-2265 and 2002. 

TUNG-SDL DIVISIDN/Wagner Electric Corporation 
630 w. Mt. Pleasant Avenue, livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 
7rademark "TUNG·SOL" Reg. U. S. Pal. Off. and Marcas Regislradas 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

VACUUM TYPES 

TUNG-SDU> DIGITAL AND 
ALPHANUMERIC DISPLAYS 

DIGIVAC o/ci" VACUUM FLUORESCENT DISPLAYS 

DT1704B 
Numerals 0 to 9 
and 14 letters 

DT1705D 
with 

decimal point 

This Tung-Sol development, which created a whole new set 
of digital display standards, is now made in a narrower con­
figuration that reduces the space required for array applica­
tions. Low voltage, low power drain (25 V and 1.6 V) is ideal 
for low signal level requirements, especially battery-operated 
eqUipment. Digivac S/G displays meet MIL specs. They em­
ploy standard miniature tube bases and have inexpensive 

INCANDESCENT TYPES 

DT1707B 
pius/minus 

one, decimal 

DT1719A 
pius/minus 

logic/driver requirements. Display issingle plane with 
space-age-type segmented characters. Solderable-Iead op­
tion provides for circuit board mounting. Common filters 
provide unlimited color selection for identification, or to 
heighten contrast. Illustrated types are standard. Qther sym­
bols on special order. 

7 Segment:s.1& Segment:s. St:acked. Int:egrat:ed. St:at:us Indicat:ars· 

Designed to provide optimum contrast under ambient light 
conditions. Light shades are not needed. Tung-Sol displays 
function in extreme environmental conditions. The 20 mA and 
10 mA lamp banks are mechanically interchangeable. 

7 Segments- Display 0 through 9. 

16.Segments-Full alphanumeric display. 

Stacked-Digits as well as lamp blocks individually replaceable 
for each digit. 

Integrated - Monolithic construction requires less width per 
character. Individual lamp blocks replaceable. 

Status Indicators-Fixed messages, or symbols, to specification. 
Supplied readable when off, or completely blank. 

TYPICAL CONFIGURATIONS 

~ ~ ~ q -

C n ]J c:::- [--
-~ '-- -- :J 

TUNG-SOL DIVISION I Wagner Electric Carpara~ian 
630W. Mt. Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 PhOne: (201) 992-1100; (212) 732-5426 l. 

Trademark 'TUNG-SOl" Reg. U. S. Pat. Off. and Marcas Registradas 

1502 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 2400 • PANEL COMPONENTS (INCL. LIGHTS & READOUTS) 

®V~ON CATALOG DIGEST 

SPECIAL PRODUCTS 
. _. .-- --- --~- - '--

ELECTRO-MAGNETIC READOUTS 

VERNIDEX 
STANDARD 

112 X 1'h X 1'h 

The tiny module that converts digital 
inputs to an electro-magnetic readout. 
In addition to standard models listed, Vernitron 
will manufacture to your specifications 

Part 
No. 

06VEA· 
0022 
06VBA-
0048 

06VBD· 
1105 

3 
Position 

Flag 
12VBB-
1002 

12VAC-
0015 

No. Size 
Volts of of Pulse 
D.C. Char. Char. Mode 

10 11 
.1,6 X 

1-1·1-1 .156 

10 10 
.156 x 

1-2-1-2 .156 
Return 

.187 x 
to Flag 

10 3 with 
.187 Power 

off 

6 10 
.281 x Polarity 
.250 Reversal 

6 11 
.250 x 1-1-1-1 .156 

Wrote or pi, one today for 
detailed bulletin and stock list. 

No. of 
Leads 

or 
Term. 

12 l 

6T 

3T 

6 PIC 

12 PIC 

THE VERNIBRATOR 

TO THE TOP OF THE LINE 

VERNIDEX 
MINIATURE 

0.390 x 0.840 x 0.875 

Hermetically sealed, fully qualified to Military Specifications: 
Altitude Shock Fungus 
Temperature 

Vibration 

OPTIONS: 

BCD Input 

Salt Spray 

Sand/Dust 
Explosion 
Acceleration 

Full Logic Self-Contained 

Radio Interference 
Life 
Fogging 

Commercial Version 

Problems with VISIBILITY? Problems with LIFE? Problems with 
POWER SHUTOFF? Call VERNITRON (516-586-5100) for selection from 
the widest available range of RELIABLE electro-magnetic readouts. 

The VERNIBRATOR is an electro-mechanical vibrating device originally designed to eliminate 

stiction from instruments such as altimeters, etc. The Vernitron vibrator produces exception­

ally High-G forces over 10,000 hours of failure and maintenance-free operation, while con­

sistently attaining reliable low-voltage ope:ration. 

Consult the factory for either standard or custom-made designs. 

Input Input Size 
Part No. Voltage Current Peak G's (Inches) Weight 

PX 10014 28VDC 50 ma .75 - 2.0 1.6 x .67 x .65 28 grams 

PX 10018 13-15 VDC 25 ma max. @ 13V .75 - 2.0 1.6 x .67 x .65 28 grams 

PX 10021 21-28 VDC 25 ma'@ 21V .75 - 2.0 1.0 x .725 x .65 24 grams 
30 ma@28V 

PX 10036 14-28 VDC 30 ma max. .25 .75 x .725 x .65 22 grams 

VERNITRON CORPORATION ® · Motor Products Division 

eem/1971 

300 Marcus Boulevard, Deer Park, New York 11729 I (516) 586-5100, TWX: 510-227-6079 
Other Control Components Group Products: Control Components Division, Torrance, California -
Synchros, Resolvers. Torqsyns·, Servo Assemblies; Magnetic Technology Division, Canoga Park, 
California - Torque Motors and Tachometer Generators. -Reg. T.M. 

See YELLOW SECTION for Local Offices, Phones 1503 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CONTROL KNOBS 

PLAIN 

M 

PLAIN 2-1o-U 1-7/64 1-41/64 3/4 

.-t~ , -. 
o •• ~~ 

2-75-0 27/32 1-9/32 5/8 

2-62·0 45/64 1-3/32 5/8 

2-50-0 9/16 29/32 1/2 
SERIES C Die. J SERIES C.Die. G K M 2-37-0 7116 47/64 1/2 

HO-o 1-7/64 3/4 
1-75,0 27/32 5/8 

1-62-0 45/64 5/8 

1-50-0 9/16 112 

1-37-0 7116 1/2 

3-10-0 1-7/64 13/16 35/64 3/4 

'~' 
K: ;J 

3-75-0 27/32 41164 27/64 5/8 SERIES C Die. G K N 
• I 

3-62-0 45/64 35/64 23/64 5/8 4-10-0 1-7/64 59/64 1-114 
1 ty'i A I..::.? -1 

'35/64 < ' 

3-50-0 .9"16 15/32 9132 1/2 
L .. -

4-75-0 27/32 51164 27/64 1-118 
, 

3-37-0 7/16 23/64 7/32 1/2 *ALSO AVAILABLE IN ABS PLASTIC. 
CRANK 

:"""'--"1 .. _ 

MANY OTHER KNOBS AVAILABLE. WRITE FOR CATALOG. 
MIL. STANDARD 

'-!. I 
~~ 6@t.~ ,- - !!z 

MS 91524 ---.:I Many others 
MS 91525 .'$4 available 

. . It :n1:" I ZStf 
".2$6 --' .zlif; 

Other MIL KNOBS 
Available From Stock MS 91522 MS 25167 

MS 25168 MS 91523 
MS 91524 MS 25169 
MS 91525 MS 25170 
MIL KNOBS in Aluminum 

. 5355 Series and Signal Corps Knobs. 

PART NO_ A B VEMALINE 

MS 91525-1 '& 1~, NO: V25-1 
MS 91525-2 ~. Hf, NO: V25-2 
MS 91525-3 1'~. 1'~, NO: V25-3 
MS 91525-4' 1'~ 2~, NO: V25,4 

MANY OTHER KNOBS 
AVAILABLE_ WRITE 
FOR CATALOG. 

MS Specification sheecs 
for further data are 

available on request. 

HOW TO ORDER: Show basic series number desin:d, color is denoted by a suffix 
"1" for Clear, "2" for Black, "A" for Vs" shaft, "B" for 1A" shaft, "C" for ~6" shaft. 

Example: Order #1001-1·B, Series 1001 knob - clear - lA"shaft. ~~J •• 
(If index line is reqUired, this must be stated on order. Cost is lO¢more, any quantity.) ENGRAVED KNOBS TO YOUR SPECIFICA­

TIONS AVAILABLE ON SHORT NOTICE. CONTACT FACTORY FOR CONCENTRIC KNOB APPLICATIONS. 

VEMALINE PRODUCTS COMPANY, INC. 
WYCKOFF, NEW J£RSEY I PHONE (201) 891-3200 . 
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INDICATOR PANELS & LIGHTS 
MANY OTHER LIGHTS AVAILABLE. WRITE FOR CATALOG. 

VEMALINE INDICATOR PANELS offer simplicity of design and construction. The standard panel is back­
lighted allowing a non-glare, no-mar face. Sizt~ range can be adjusted to customer's specifications, with or 
without switches or other components. Special circuitry is also available. Costs are far below those of panels 
presently available. Special screened outlines or nomenclature can be added to the face. 

ADDITIONAL FEATURES: 0 Extremely shallow panel, protrudes approximately one inch behind face of panel 
when mounted • Non-glare face • Satin-clear anodized 0 Bezel finishes • Legends can be 'visible or 
invisible when not lighted and can be lighted in any color desired. 

TYPICAL 
SAMPLE 
READOUT 

WRITE FOR 
COMPLETE CATALOG 

R.R. TERMINAL STATUS BOARD 

REAR VIEW 
BULB & WIRING 

ASSEMBLY 

CAMERA READOUT 

INDICATOR LIGHTS 

7014-24-0 

SUB-MINIATURE INDICATOR LIGHTS 

7019-0 

CONFORMS TO MIL·L·3661 

PRESS-TO-TEST ASSEMBLIES (DIMMER AND NON-DIMMER TYPES) 

Go:.~ r,=~-. "J 
+ .... I<D"'~ - _ -

"';" ~'iI ---

cg~; 

7027-25-0 7052-0 

~ i 
1-0 Ij ('11/'_. -

___ 2/ 1'1A'.L.......-_~ ... 

NOR~M.. PCta",ION 

Pl P2 P3 P4 P5 P6 P7 P8 P9 Pl0 Pll P12 P13 
RED GREEN AMBER BLUE WHITE YELLOW CLEAR RED GREEN AMBER BLUE WHITE YELLOW 

VEMALINE PRODUCTS COMPANY, INC. 
WYCKOFF, NEW JERSEY I PHONE (201) 891-3200 . 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRivES 

FOLLOW THESE EASY STEPS 
I. DETERMINE CURRENT AND VOLTAGE OF CIRCUIT 

WHERE THIS FILTER WILL BE USED. 

2. OBTAIN BASIC PART NUMBER FROM TABLE BELOW 
BASED ON SUPPRESSI9N REQUIREMENTS. 

3. SELECT MOUNTING STYLE AND TERMINAL TYPE FROM 
FACING PAGE. 

4. BUILD UP PART NUMBER THIS WAY ----i)~ 

RECTANGULAR TYPES 

* 
400DO.6F 
400DO.6G 

1 * 
11/4 400Dl.OF 
134 400Dl.OG 

134 11/0 400D2.5G 
2 11/4 400D2.5H 

134 11/0 400D4.0G . 
2 11/4 400D4.0H 

11/0 400D6.3G 
11/4 400D6.3H 
1% 400D6.3J 

2¥0 1% 400D40J 
2¥0 21/0 400D40K 

2¥0 1% 400D63J 
2¥0 21/0 400D63K 
31/2 21/2 400D63L 

2¥0 21/0 400Dl00K 
31/2 21/2 400DlOOL 

RADIO INTERFERENCE 

WITJ11f~rn~ 
70 D 6.3 G W 11 

"""'1 __ ----'I~T'---~., 
BASIC 'ART NUMBER MOUNTiNG STYLE TERMINAL TYPE 

* * * 
40 600DO.6F 35 
85 600DO.6G 83 

30 600Dl.OF 30 
74 600Dl.OG 75 

57 600D2.5G 59 
63 600D2.5H 69 

48 600D4.0G 50 
68 600D4.0H 62 

43 600D6.3G 44 
60 6OOD6.3H 55 
88 600D6.3J 75 

20 600D40J 35 
50 600D40K 45 

19 600D63J 35 
50 600D63K ·40 
60 600D63L 45 

50 6OOD100K 40 
55 6OODIOOL 45 

TUBULAR TYPES EFFECTIVE TO 10 GIGAHERTZ 

1 21/2 400R2.5M 
1 4 400R2.5P 
1% 41/0 400R2.5R 

1 4 400R4.0P 65 
1% 41/0 400R4.0R 85 

1 4 * * 
1% 41/0 400R6.3R 65 
1112 4% 40PR6.3S 90 

1 4 * * 
1% 41/0 400Rl0R 65 
1112 4% 400RIOS 80 

45 BOND STREET, WESTBURY, L. I., N. Y. 11590 • 
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SEC. 2700 • FILTERS (ALL TYPES) 

RADIO INTERFERENCE 

STYLES & DIMENSIONS 
STANDARD MOUNTING 

RECTANGULAR TYPES 

---tf:---

TUBULAR TYPES 

STYLE P DIMENSIONS ARE 

A B C D E F H 
E 11/a 1 lK6 lJ{2 % H{6 %2 
F 1% ]1/4 1'a K6 1/4 2Va K6 
G2 1% IVa ~6 V2 2% K6 
H 2 2 n~ % % 2% K6 

STYLE P DIMENSIONS ARE 

A B C ·D F G H 
J 3K6 21'a 1% W6 3% 2VB .195 
K 3K6 21'B 2VB lK6 3% 2% .195 
L 3V2 3% 2V2 lV4 4V2 2 .195 

STYLE R DIMENSIONS ARE 

A B C D F G H 
J 3K6 21'B 1% lK6 35,4, 1'B .195 
K 3K6 21'B 2VB lK6 3% 1% .195 
L 3% 3% 2V2 1% 4V2 1% .195 

STYLE S DIMENSIONS ARE 

A B C D F G H 
J 3K6 21'a 1% lK6 3% 2% .195 
K 3J{6 21'B 2% lK6 3% 2% .195 
L 3112 3V2 2V2 1% 4 2 .195 

STYLE L DIMENSIONS ARE 

A B C D E 
M 2V2 1 K6 % K6-2ONF 
P 4 1 K6 % K6-2ONF 

J 
2 
2 
2% 

F 
lV4 
2 

R 4VB 1% % 1~2 %-24NF . 2K6 
S 4% 1% 5/B 1~2 5,4,-24NF 2K6 

STYLE M DIMENSIONS ARE 

ABC D E 
M 2V2 K6 % K6-20NF 
P 4 K6 % K6-20NF 
R 4VB 1% % 1~2 %-24NF 
S .4% 1112 % 1~2 %-24NF 

. SELECT TERMINALS FROM FOLLOWING PAGE ) 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

K L M 
1'B 1%2 10-32 

1% 1%2 10-32 
1% 1%2 10-32 

G H J 
% .156 lK6 
% .156 W6 

1 .195 1% 
1 VB .195 1% 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RADIO INTERFERENCE 

TERMINALS, 

IF BASIC PART NUMBER ENDS 
WITH ONE OF THESE LETTERS 

USE TERMI NAL TYPE 

EFGHMP 10 
FGHRS 11 
FGHJRS 12 
JKl 13 
JKl 14 
JKl 15 

EFGHJ 16 

EFGHJMP 17 

RS 31 

EFGH 19 
EFGH 22 
FGHRS 24 
FGHRS 26 
MP 28 
MP 30 

STANDARDIZED FILTERS 

AMP. 

0-2.5 
0-10 
0-16 
4-25 

10-63 
25-100 

0-16 

0-16 

0-20 

0-2.5 
0-2.5 
2.5-16 
2.5-16 
0-4 
0-4 

THREAD 
SIZE A B C 

4-40 112 ~6 ~6 
6-32 5/s K6 %7' 
8-32 5/s K6 ~6 

10-32 1~6 1 ~6 
1/4-20 1 1 % 
%-16 11/4 11/2 '<6 

1~2 ~6 -

~6 ~6 12 

~6 ~6 36 

~6 1~2 11 
~6 1~2 36 
~6 ~6 12 

~6 ~6 32 

Standardized filters are low pass filters. Rectangular and some tubular filters 
are pi types while the lower insertion loss tubulars are L types. They are sup­
plied with two terminals to be connected in series with a power line. This places 
an Inductor In series with the line and a capacitor is Internally connected from 
terminal to the case. The filter case'must be grounded for proper operation. 
The internal Inductors and capacitors are especially designed for radio frequen­
cy filter operation to provide good filtering action over a wide frequency range. 

All rectangular filters are in deep drawn seamless cases. They are her­
metically sealed with solder sealed covers. Dimensions shown for cases are 
basic sizes. but because of their deep drawn nature. dimensions will vary 
Slightly depending upon the point of measurement. 

CURRENT & VOLTAGE RATINGS 
Filters are rated for continuous use at a maximum ambient temperature 

of 85°C (l8SOFl. They are made to withstand 'occasional momentary surges 
for normal motor starting. etc. If you have an Intermltten duty problem 
contact factory for a suitable rating. 

The filters are rated for continuous use at the specified voltage at tem­
peratures up to 85°C (l85°Fl. Filters with a dual voltage rating (e.g. 400 
VDCf150 VACl are rated for the higher voltage only In direct current appli­
cations. The rating drops to the lower value for alternating current applica­
tions. Any filter may be used at a lower voltage than Its rating. 

All filters are designed to have a voltage drop of low value so that' they 
will not Interfere with proper operation at the equipment In which they are 
Installed. The 70 volts D.C. series has a maximum drop of 0.3 volt when 

Wll~ 1frilirn~ 
operated at full rated current. The 400 VDCI1SO VAC and the 600 VDC/250 
Y.fjf r~re"J ;ur':'ec:ft. of less than one percent of the AC rating when carrying 

INSERTION LOSS 
The column marked db In the table of basic part numbers is the Insertion 

loss at a frequen'1,j of 150 kilohertz. I nsertion loss is a measure of the 

f~~~lth"r::T~~II~f :df~~~~d atra~i.,"a~:ic~i~~arr~~~n.; ~~:n!?S~~i~~t 10~Se~~u~~~ 
in a standard circuit of SO ohms Input and output Impedance. The larger the 
number of db the greater is the signal reducing ability of the filter. 

All the db figures In the chart represent the insertion loss for each filter 
:t tl:gu~~~Oh~~!~i ~h~~rr~~et: ~~s;,r~~~io~f ~~n~:~J?~g!Os:t r~~~~~c~e~r~g~e~~ 
throughout the useful range of the fjlter. The filters In this catalog have a 
useful range from below ISO kilohertz to above 250 megahertz. They have been 
designed to maintain approximately the stated level of Insertion loss In the 
fre~uency range of 150 kilohertz to about 10 megahertz and then to follow a 

g:r~XenSI~~~n~nJe~li\ft~~~~~~!~I~~Ps to'r~~~~nJ:v;~s thO: ~~;~!IO~re~~:nJ$ 
distribution of radio interference generated by most electrical machinery. 
electromechanical devices and a great deal of electronic equipment. 

The tubular filters are designed for more severe requirements and will 
maintain the stated level of insertion loss from 150 kilohertz to greater than 
10.000 megahertz. 

WHY USE FILTERS? 
Much electronic and electrical equipment produces interference which 

disrupts radio communication and seriously affects the safety and efficient 
operation of aircraft, marine, industrial and military communications. As a 
result. the Federal Communications Commission is enforcing statutes which 
require control of Interference and interference sources. The various military 
branches of the Department of Defense are' specitying interference free 
operation In much of the equipment they now purchase. Manufacturers of 
sensitive and complex electronic equipment find that often their devices 
~~ei~0~W~noC:i~~a~6$P;~!Ye;'~. a result of Interference produced in parts of 

HOW TO USE FILTERS EFFECTIVELY 
First one must learn to recognize the ,serious sources of radio frequency 

interference. Interference is generated wherever there Is a spark or electrical 
discharge. Commutator type electric motors and generators. electric arc and 
fluorescent lamps" switches and relays. thyratron and other gaseous dis­
charge tubes may all be sources of radio interference of which the manu­
facturer or user may not be aware. Electronic equipment which utilizes 
oscillating circuits may generate radio frequency signals to perform neces­
sary functions. These signals become radio Interference when they leave the 
confines of the circuits and equipment where they are needed and Inter­
fere with other radio frequency sensitive equipment. An example of this is 
the oscillator used in a superhetrodyne receiver. Among electronic genera-

~~~sar'~0;:avdeea1i~~ ~~\~e c~~~~~~ror~haf:~ ~:~se,:°~m~o~~f~er~tl~a,:~g~m ~~ 
interference as a result of harmonics of the fundamental frequencies. 

For the best results. Isolate the severe Interference producing sources and 
prevent them from contaminating interference free ~ulr.ment or lines nearby. 

~~~~n~arheb1nt~~~r~~~~h;gur~~s ~~~gi~~d a~1th e~rt~~sn~n cfhs: p~~:~r~f~~~ 
Filters will reduce the radio Interference currents flowing in power lines 

to very low levels. This is essential to prevent unwanted signals from traveling 
great distances and radiating into space from these distant power lines. 
Filters are not a complet~ cure for all radio Interference problems. They need 
the help of adequate shielding and isolation to be completely effective. 

The physical placement of a filter is Important. Improper positioning can 
sometimes nullify the- effectiveness of a filter. The radio interference filter 
should be mounted close to a shielded source. or considering the whole 
chassis a source. close to the power line entrance. I nput and output lines of 
the filter should be separated. For best results use mounting styles L. M. or S 
and profect one terminal through a shielding partition or bulkhead in the 
chassis or wiring enclosure. Shielded lead style terminals can also help 
isolate input and output lines. Be sure that shielded leads have the outer 
covering grounded to chassis at both ends. 

ALL-TRONICS RFI/EMI TESTING SERVICE 
In addition to the Standardized Flters shown in this catalog and all the 

many custom designed Interference filters which AII-tronlcs. Inc. supplies. 
the company also maintains a laboratory facility especially Instrumented for 
Radio Frequency Interference/Electromagnetic Interference testing. This 
laboratory, utilizes fu lIy shielded testing rooms and late model 'Interference 

~~':nnT~~r~n!~~\trca'n~~~~u~~ ~~u~~~~6_~~I':'~~r.~~ :f;t:'ott~;tI~:~~I~~~~~ 
tion. Supplementing the measurement of levels of Interference produced by 

~~r~r';ll.u,;pwel";.'ier:~~enl;~O~~~~.r. ~~~r a~~sift~~o~Ui~::.~~ef':~il~alf~~~~IO~~ 
To help solve your RFI/EMI requirements for Interference or susceptibility 
testing and test procedure preparation. contact AII-tronlcs. Inc. 

AII-Tronics. Inc. reserves the right to improve design speCifications or 
withdraw Items from this catalog In the light of new technological advances. 

45 BOND STREET, WESTBURY, L. I., N. Y. 11590 

1508 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 2700 • FILTERS (ALL TYPES) 

11 clive Electronic Filters 
Analyze your requirements with our variable frequency instruments and 
select our low cost fixed frequency modules accordingly. 

Applications: Communication, Data Transmission, Control, Vibration testing, Biomedicine, Military Engineering. 

PORTABLE VARIABLE FREQUENCY FILTERS (FIGS. B, C, D, F) 
These variable filters permit the setting of cut-off frequencies continuously and are available in a 
variety of versions as shown in the table below. 
All units feature: Unity gain in passband, 24 DB/octave skirt, max. attenuation 80 DB, input 
impedance 1 Megohm, output impedance 50 ohm. 
Battery or A.Co line operation. Up to 4 model APV series or two model AP 200 series can be 
supplied on a standard 19" rack, 5W' high, as shown on Fig. F. 

Model ** Fig. Low Pass High Pass Band Pass Band Reject Tuning Range 
APVL-41-4 C v- 0.2Hz-2KHz 
APVL 42-4 C V- 2Hz 20KHz 
APVL 43-5 C v 0.02Hz-2KHz 
APVL-44-5 C V- 0.2Hz-2QKHz 
APVL-1 C v 1 Decade t 
APVH-41-4 C v 0.2Hz-2KHz 
APVH-42-4 C V- 2Hz-20KHz 
APVH-43-5 C V- 0.02Hz-2KHz 
APVH-44-5 C v 0.2Hz-20KHz 
APVH-1 C v 1 Decade t 
APVLH-41-5 B v v 0.2Hz-20KHz 
APVLH-44-5 B v V- 2.0Hz-20KHz 
AP-200-1 D V- 1 Decade t 
AP-240-5 D v 0.02Hz-2KHz 
AP-245-4 D v 0.2Hz-2KHz 
AP-250-5 D ./ 0.2Hz-20KHz I 

AP 255-4 0 v 2.0Hz 20KHz 
AP-230-4 D V- I/' v 2Hz-20KHz 
AP":'235-5 D \/ V v 0.02Hz-2KHz 
AP-240-4 D v v v 0.2Hz-2KHz 
AP-245-5 D v v- V- 0.2Hz-20KHz 
AP-250-4 0 v V- v v- 0.2Hz-2KHz I 
AP-255-5 D v ./ V- V- I 0.2Hz-20KHz 
AP-260-5 D ./ I/' v I/' 0.1Hz-10KHz I 

AP-265-5 D I/' \,/ I/' I/' 0.02Hz-'-2KHz 
AP-270-4 D v v I/' v 2.0Hz-20KHz 
AP-28Q-5 0 v V I v V 2.0Hz-200KHz . 

* Price is for Battery Operated Units. Add $20. - for 110 volt or 220 volt A.C. supplies. 

** Last Digit indicates Number of Decades covered. 

t Available Ranges 0.1-1.0, 0.2-2. 0, 0.5-5.0 and multiples of 1, 10, lOa, 1000. 
Orher ranges upon request: 

VARIABLE TUNED SPIKE FILTERS 

Price* 
315.-
315.-
350.-
350.-
220.-
315.-
315.-
350.-
350.-
220.-
430 .• 
430.-
420.-
580.-
520.-
580.-
52~.-

540.-
680.-
580.-
680.-
650.-
700.-
750.-
750.-
560.-
590.-

Variable center frequency and adjustable bandwidth. 4 units can be mounted on standard 19" rack. 

FIXED FREQUENCY FILTERS (FIGS. A, E) 
All units feature: Unity gain in Passband; max. attenuation 80 DB, input impedance 1 Megohm, 
output impedance 50 ohm. . 

NOTCH FILTERS HighQnarrowbandwidth. 
These filters are available in anum ber of standard 
frequencies, for P.C. mounting (Fig. E)or with Octal 
Base! Fig. A) 
Model APN 60 reduces 60 Hz content to less than 1% 
of input voltage but passes all other frequencies from 
D.C. to 200 KHz. The rejection bandwidth can be 

MODEL 
APN 60 
APN 50 
APN 120 
APN 400 
APS 1 

FIG. FUNCTION 
A,E 60 H;zNOTCH 
AE 50 Hz NOTCH 
AE 120 H;z NOTCH 
A,J: 400 Hz NOTCH 

Notch Power Supply I 

PRICE 
$155. 
$155. 
$155. 
$155. 

$58. 
narrowed to 1 Hz. Q's up to 100 can be obtained Adclitional frequencies are available upon request. 
by an external adjustment. A matching power supply 
is available. 
APPLICATION NOTE UPON REQUEST 

TUNED SPIKE FILTERS High Q Narrow Bandwidth 

NEW ~C%~~i1 Q t~~~~~sc~.~~~ .. ~~.~~~~! .. ~~.~.~~~.~~.~.~~.~.~.~Z-l~~~~ 
•
••• ,. HIgh Pass .................................................. $49.-

Band Pass ................................................. $98.-. . . 

For Additional Information write to Dept. P. 

IIW 1 J' (//11111 f,flIWOfllfllll ==-
I ! I 

A.P. CIRClJIT CORPORATION 
865 WEST END AVENUE. NEW YORK. N. Y. 10025 TEL: 212 - 222-0876 

eem/1971 See YELLOW SECTION for Local Offices. Phones 1509 
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.ALLEN A:VIONICS, INC.. SEE OUR 

224 EAST SECOND STREET. MINEOLA, NEW YORK 11501 • PHONES: 516-248-8080 OR 516-747-5450 

CUSTOM-BUILT L-C FILTERS 

200 HERTZ TO 50 MEGAHERTZ 
FAST PROTOTYPES I 
TYPES: LOWPASS, HIGHPASS, BANDPASS. 
FREQUENCY RANGE: 200 hertz to 50 Megahertz. 
IMPEDANCE RANGE: 50 ohms to lOOK ohms. 
CONSTRUCTION: Epoxy encapsulated or 

hermetically sealed in steel cans. 
SIZE: From .460 x .780 x .250 inches 

depending on electrical specifications. 
DELIVERY: Prototypes can often be 

delivered in one week. 
LOWPASS FILTERS (1 DB MAXIMUM RIPPLE) 

PAGES UNDER 

DELAY LINES 
SECTION 2350 

Cut·oll (Ie) Impedance 
Attenuation Size Range (Inches) Frequency Range Range 

~ '-,---__ ---.J... 

Increoslng Frequency _____ 

to) Low-Pou Filter 

c: -3 db . 
! ----_._--- -----

i 
~ 

Increas;n9fr~uenc'l ___ 
{bl High-Pass Filter 

~'-------
IncreosingFrequen,y ____ 

(c) Band-Pass Filter 

(3db Max.) (Hz) 

200 to lK 

lK to 5K 

5K to 500K 

500K to 1M 

1M to 5M 

5M to 30M 

30M to 50M 

Cut-oil (Ie) 
Frequency Range 
(3db Max.) (Hz) 

200 to lK 

lK to 5K 

5K to 500K 

500K to 1M 

1M to 5M 

5M to 20M 

20M to 40M 

Center 
Frequency 
Range (Hz) 
400 - lK 
1K - 10K 

10K - lOOK 

lOOK - 500K 

500K - 1M 

1M - 5M 

5M - 10M 

10M - 25M 

(Ohms) 20db Min. 40db Min. From To 

lK to 2K 
2.50 fe 5.50 fe 1.25 x 1.25 x .750 3 x 1.5 x 1 
1.15 fe 1.40 Ie 2.5 x 1.125 x .750 4 x 2.5 x 1 

200 to 10K 
2.50 Ie 5.50 Ie 1.25 x 1.25 x .750 3 x 1.5 x 1 
1.15 Ie 1.40 Ie 2 x 1.125 x .750 3 x 1.5 x 1 

50 to 10K 
2.50 Ie 5.50 Ie 1.25 x .875 x .625 3 x 1.5 x 1 
1.15 fe 1.40 fe 1.25 x 1.25 x .750 3x 1.5x 1 

50 to 5K 
2.50 Ie 5.50 Ie .780 x .460 x .250 1.25 x .875 x .625 
1.15 Ie 1.40 Ie 1.25 x 1.25 x .750 2.5 x 1.125 x .750 

50 to 500 
2.50 Ie 5.50 Ie .780 x .460 x .250 1.25 x .875 x.625 
1.15 Ie 1.40 Ie 1.25 x .875 x .625 2.0 x 1.125 x .750 

50 to 100 
2.50 Ie 5.50 Ie .780 x .460 x .250 1.25 x .875 x .625 
1.15 Ie 1.40 Ie 1.25 x .875 x .625 1.25 x 1.25 x .750 

50 
2.50 Ie 5.50 Ie .780 x .460 X .250 1.25 x .875 x .625 
1.15 Ie 1.40 Ie . 1.25 x .875 x .625 1.25 x 1.25 x .750 

HIGHPASS FILTERS (1 DB MAXIMUM RIPPLE) 
Impedance 

Attenuation Size Range (Inches) Range 
(Ohms) 20db Min. 40db Min_ From To 

1K to 2K 
.40 fe .18 Ie 1.25 x 1.25 x .750 3 x 1.5 x 1 
.87 Ie .71 Ie 3 x 1.5 x 1 4 x 2.5 xl 

500 to 10K 
.40 Ie .18 fe 1.25 x 1.25 x .750 2.5 x 1.125 x .750 
.87 Ie .71 Ie 2 x 1.125 x .750 3 x 1.5 x 1 

50 to 2.5K 
.40 Ie .18 fe 1.25 x .875 x .625 2.5 x 1.125 x .750 
.87 fe .71 Ie 2 x 1.125 x .750 3 x 1.5 x 1 

50 to 1.5K 
.40 Ie .18 fe 1.25 x .875 x .625 2 x 1.125 x .750 
.87 fe .71 Ie 1.25 x 1.25 x .750 2.5 x 1.125 x .750 

50 to 250 
.40 Ie .18 Ie .780 x .460 x .250 1.25 x .875 x .625 
.87 Ie .71 Ie 1.25 x .875 x .625 1.25 x 1.25 x .750 

50 to 100 
.40 fe .18 fe .780 x .460 x .250 1.25 x .875 x .625 
.87 Ie .71 Ie 1.25 x .875 x .625 1.25 x 1.25 x .750 

50 
.40 Ie .18 Ie .780 x .460 x .250 1.25 x .875 x .625 
.87 fe .71 Ie 1.25 x .875 x .625 1.25 x 1.25 x .750 

BANDPASS FILTERS (1 DB MAXIMUM RIPPLE) 

Q Range Impedance 
Rejection Ratio 

Size Range (Inches) Center Frequency Range 20db 40db -- 3iiiI 3db Bandwidth (Ohms) 3db From To 
1-5 500 - 5K 2.50 5.50 1.125 x 2.5 x .750 3 x 1.5 x 1 
1 - 25 500 -10K 2.50 5.50 1.25 x 1.25 x .750 3x1.5xl 
1- 50 100 - 5K 2.50 5.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1 - 15 500 - 5K 1.60 2.50 1.25 x 1.25 x .750 3 x 1 .. 5 xl 
1 - 5 500 - 10K 1.45 1.85 3.5 x 1.125 x .500 2.5 x. 4.5 x .813 
1- 50 100 - 5K 2.50 5.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1 - 15 500 - 5K 1.60 2.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1-10 . 50 - 10K 1.45 1.85 3.5 x 1.125 x .500 2.5 x 4.5 x.813 
1 - 25 50 - 5K 2.50 5.50. 1.25 x .875 x .625 1.25 x 1.25 x .750 
1 -15 50 - lK 1.60 2.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1 - 10 50 - 10K 1.45 1.85 3.5 x 1.125 x .500 3 x 1.5 x 1 
1 - 20 50 - 500 2.50 5.50 1.25 x .875 x .625 1.25 x 1.25 x .7~0 
1-10 50 -lK 1.60 2.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1- 5 50 - 500 1.45 1.85 3.5 x 1.125 x .500 3 x 1.5 x 1 
1- 5 50 - 100 2.50 5.50 1.25 x .875 x .625 1.25 x 1.25 x .750 
1 - 10 50 - 100 1.60 2.50 1.25 x 1.25 x .750 3 x 1.5 x 1 
1-5 50 1.45 1.85 3.5 x 1.125 x .500 3 x 1.5 x 1 
1-5 50 -100 2.50 5.50 1.25 x .875 x .625 1.25 x 1.25 x .750 

WE HAVE MINIATURE LOW & HIGHPASS L·e FILTERS FOR IMMEDIATE DELIVERY 

1510 

Our Engineering Staff is always available to help with any L-C Filter problem. 
Please feel free to call us for our assistance. 
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High-Frequency low Pass Feed-Thru Filters. 
GENERAL SPECIFICATIONS 
RF CURRENT RATING-The RF current shall 
be limited 10 0.2S amperes. For higher currents 
consult factory. 
FEED-THRU TERMINAL RESISTANCE-O.Ol 
ohm maximum. 
INSULATION RESISTANCE - Initial, aiter 
2 minutes at rated dc voltage through a pro­
tective resistance of 1 megohm when meas-

ured between terminals and mounting ground, 
is 20,000 megohms maximum. 
CAPACITANCE-Maximum values at +2SoC, 
O.S to 2.S VRMS, 1 kHz. 
ATTENTUATION - Minimum attenuation val­
ues from 100 MHz to 10 GHz, when measured 
with an input SO ohm resistor (except FCS-C 
which is determined without SO ohm series 
resistor), and at 0 volts dc and 0 amperes dc. 
T.he SO ohm series resistor reference method 

SEC. 2700 • FfL TERS (ALL TYPES) 

is used to evaluate attenuation beyond the 
specified 1 GHz frequency limitation of MIL­
STD-220. 
This method is also more applicable for main­
taining proper input termination to convention­
al 50 ohm coaxial systems, attenuator pads, 
etc., when measuring filters that feature a low 
input reactance. 
Attenuation measured per MIL-STD-220 is ap­
proximately 6 dB less. 

ELECTRICAL CHARACTERISTICS For complete Information write for Publication 5410. 

Part AUenualion Cap. O~erating DC DC Flash Feed·thru 
Number Value emp. Working Test Current Mounting Mounting Hardware 

25°C Max. Temp. IpF) Range Voltage IVolts) lAmps.) 
FCS·C 25 dB 20 dB 1000 55°C to + 85°C 500 1250 25 Solder M·6447 Washer 
SMFB-A1 35 dB 35 dB 1300 - 55°C to +125°C 200 500 10 M-6377 Mounting Nut 

SMFB-A2 60 dB 50 dB 5500 55°C to + 85°C 200 500 10 #12-32 Bolt M-6351 Lock Washer 
SMFB-A4 50 dB 45 dB 2500· - 55°C to + 125°C 500 1250 10 

SMFO-I 35 dB 35 dB 1300 -55°C to +125°C 200 500 10 Solder M-6446 
SMFO-2 60 dB 50 dB 5500 - 55°e to + 85°C 200 500 10 

RFI/EMI Suppression Feed.:rhru Filter-Type BE. 
This EMI suppression filter is designated for 
use in place of conventional feed-thru filters 
when superior filtering is required from 
1 MHz to 10 GHz. The filters employ Allen­
Bradley CL multi-layer capacitors whose 
coaxial construction eliminates detrimental 
inductance, yielding superior filter perform­
ance. The filter is formed by combining fer­
rite material with two CL001 DA503P multi­
layer capacitors. This provides more than 
65 dB of insertion loss at 10 MHz and 
typically 90 dB at 25 MHz. 

ELECTRICAL CHARACTERISTICS 
Parameter 

OC Working Voltage (DCWV) 
Capacitance, ILF at 0.1 VRMS, 25°C, I KHz 

~i§~ecc~r~h~;ir~ia8~)~;n¥~a~6'~a~e, 
Operating Temperature Range 
DC Feed-Thru Current 
Minimum Insulation Resistance at DeWV, 
25°e, 2' sec., charging current <50 mao 

Minimum Insertion Loss in dB per 
MIL-STD-220, 25°C, 0 volts 

Specificatioris 
100 volts 

0.1 minimum 

250 volts 
-55°e to +125°e 

10 amperes 

5K megohms 

1 MHz I 10 MHz J 25 MHz 
to 

10 GHz 
18 65 75 

For cO'llplete information write for Publication 5416. 
f f 

Multi-layer Feed-Thru Capacitors - Types Cl, MS, and MT. 
ELECTRICAL CHARACTERISTICS 

These new Allen-Bradley non-polar multi- :! 70,----------r'TTTnm-7rlrT17!1> PARAMETER TYPE 
layer capacitors are extremely small, light ~ CL MT MS 
weight, and have high diel€;ctric strength ~ DC Working Voltage (DCWV) 50 to 200 50, 100 50, 100 

and reliability. Maximum operational tem- ~ 8.~P~~i~~,C~'5!fb,al kHz 0.05 to 0.05,0.3, 0.05,0.3, 
perature is +125°C, with no voltage derat- ~ 1.0 1.0 1.0 

ing. The concentric structure yields a low; ~aSir~WM~i~~igg~~~ ~~~tor 4 percent 

inductance when compared to conventional :; DC Feed-Thru Current lamps) * 
4 percent 4 percent 

rolled dielectric capacitors. They are ideally E 20 Operating Temperature _ 55°C to 
suited for by-passing, filtering, and coupling. j 10 Range +125°C 

10 10 
-55°C to -5!jOeto 
+125°e +125°C 

i Minimum Insulation Resistance 
.!! at DeWV, 25°e, with 500 ohm- 500 ohm- 500 ohm-

~. ~~ 10 100 1000 2 minute charg.ing current of Farad 
- ~ Frequency In MHz ~le::,s..;.s_t_ha.,.n_5",0_m.;..III:-,la_m",p..;.e...;re..;.s_. ,.........,, __ --' ___ ..... ___ ... 

Farad Farad 

For complete Informallon write for Publications 5411 (TypeCLI and 5414 (Types MS and Mn. 
"Dependent on size terminal used. 

Ceramic Disc Type Feed-Thru and Stand-Off Capacitors. 

GENERAL SPECIFICATIONS 
AMBIENT TEMPERATURE­
-SsoC to +8SoC 
CORROSION RESISTANT AND NON-MAG­
NETIC-All metal parts including hardware are 
made of corrosion resistant non-magnetic ma­
terialswhich pass MIL-STD-202 salt spray tests. 

PARALLEL RESONANCE-None of the feed­
thru capacitor types will exhibit parallel reso­
nance effects at frequencies of 1,000 MHz or 
less, regardless of capacitance value. 
CAPACITANCE VALUES AND TOLERANCES 
(STANDARD)-470 pF ±20 percent and 1,000 
pF GMV (-0, +100 percent). 
(SPECIAL)-6.8 pF to 1,000 pF inclusive in 
EIA or MIL. nominal values. Tolerances: ±10 
percent, ±20 percent or GMV (-0, +100 per-
cent) dependong upon nominal capacitance 
value. . 
MAXIMUM CONTINUOUS WORKING VOLT­
AGE - SOO volts dc all types except uninsula­
ted FWSN-300 Yolts dc. Derate linearly from 
maximum rating at -8SoC to SO percent rating 
at +12SoC, all types. 
MAXIMUM DIELECTRIC WITHSTANDING 
VOLTAGE-l,2S0 volts dc for ali types except 

For complete Informallon write for Publicallon 5409. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

uninsulated FW5N-600 volts dc. Applied for 
S seconds, with surge current limited to 50 
milliamperes maximum in all cases. 
INSULATION RESISTANCE-More than 100,-
000 megohms at +2SoC for all types and all 
values, aiter 2 minutes at maximum continu­
ous working voltage. 
DISSIPATION FACTOR-Less than 2 percent 
at 1 KHz for all types and all values. "Q" more 
than SO. 
STANDARD CONDITIONS-Unless otherwise 
specified, air measurements are understood to 
be made at normal atmospheric pressure; a 
relative humidity of SO ±2 ~ercent; an ambient 
temperatu'e of +2So ±1 C; a frequency of 
1 kHz; and 2.S VRMS maximum. 
MILITARY SPECIFICATIONS - Meet or ex­
ceed the applicable requi(ements of MIL-C-
1101S. 

<Cl Allen-Bradley 1971 EC71-14 
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BULOVA 1) lC FILTERS/MAGNETIC COMPONENTS 
Computer Designed for Maximum 

I III 

•• 11 II 

11111 III .' II III 
I II II I I II 

I I III •• I 

Pioneers in Time/frequency product design, Bulovo 

has developed a diversifled L C Filter produel line 

that features • Computer programmed perform­

ance charaeleristics • Competitive pricing • Custom 

product sophistication • High-use, long-life relia­

bility 

A continuing effort in L C filter design for the selec­

tion and shaping of frequencies has culminated in 

the development of a unique series of filters, 

particularly engineered for speelrum anolysers. 

Filters With Excellent 
Shape Factor 
High frequency filters with 45db/3db shape faelors 

between 1.5/1 and 2.3/1. They are designed to 

operate between 100 ohm impedances and ex­

hibit excellent temperature stability. 

Comb Filters 

Useful for such applications as speelrum analysis and 

available as standard items in contiguous banks 

from 10 Hz to 10 MHz. 

Performance-To Your Spec-DC to 80MHz 
IRIG BANDPASS FILTERS-Available from 400 Hz to 165 kHz with attenuation at ±7.5% 

of center frequency within 3 db in 21 channels. Eight other standard channels are available 
in frequency from 22 kHz to 165 kHz at ± 15% 3 db points. 

IRIG LOW PASS FILTERS-Low Pass and Linear Phase Low Pass filters are available in IRIG 
frequencies. The low pass are intended to attenuate the 2nd and higher harmonics of the 
incoming signal.' Bulova's linear phase low pass filters att.enuate the higher harmonics and 
provide minimum phase distortion and therefore low transient response. These filters are for 
10k ohms terminating impedances. 

TONE CHANNEL FILTERS-Designed for data transmission systems, Bulova offers a wide 
selection of special (and standard) tone filters (band pass and low pass) featuring high 
stability, small package size, a wide variety of center frequencies and shape factors, 
phase linearity, etc. Range: 10Hz to 10kHz; Stability: better than .1 %; Bandwidth: as 
narrow as 1 % can be supplied. 

TLINABLE, MULTI-FREQUENCY. TONE TRANSFORMERS - Tone Transformers are ideal com­
ponents for communication equipment, using tones ta accomplish signaling functions. To cover 
a wide range of applications, these transformers are available with 4 to 10 terminals, suitable 
for printed circuit mounting. 

BAND REJECT FILTERS-Some of the outstanding features of Bulova LC ·Band Rejeel Filters 
are their high discrimination and stability. This type of filter is available in a wide range of 
frequencies and shape factors ••. Bulova also specializes in LC and RC Notch Filters. 

LUMPED CONSTANT DEL A Y L1NES-Bulova custom designs Delay Lines to cover any 
praelical impedance range. Keeping physical dimensions at a minimum, these networks feature 
law signal attenuation, excellent thermal stability', low pulse distortion and extended band 
width, achieving high delay-to-rise-time ratio • 

. EQUALIZERS-Maintaining narrow tolerances, a wide seleelion of custom designed Amplitude 
and Phase (Delay) Equalizers have been developed to be used with transmission lines, amplifier 
networks etc. Bulovo's engineering staff is always available to consult with you on design prob­
lems. Additional information on all networks is available upon request. 

90-150 HZ DUAL BAND PASS FILTERS FOR AVIONIC SYSTEMS--Designated Series 3300, the 

units are designed for application ·in Instrument Landing Systems. The primary features of 
the Bulova Band Pass Filters include high frequency stability over temperature (-10°C to 
+SOOq and exceptionally accurate output tracking (within .1 db over tempe'rature range). 

INTERSTAGE FILTERS-GO Hz to 20 kHz 

Low POll High Pass Band Pass 
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Available up to 30 MHz Available in impedance from 
50 ohms to 10 K ohms 

Standard filters available with 
600 ohm and 10K ohm ter­
minations. All have provision for 
terminating into grid circuit. 
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Manufacturer of the widest range of frequency Control Components; Crystals • Crystal Oscillators • Crystal Filters • lC Filters • Tuning Forks • Fork 
Oscillators • Ovens • Coils • Servo Amplifi." 

BULOYA FREQUENCY CONTROL PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY, INC. 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 11377 • 212335-6000 

PAGES: 1-988 (Vol. 1) 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eern! 1971 



LC 

design and 
performance 
checked 

m~~@oo~ 
prototyping 

To meet your specific filter 
requirements, ESC first constructs 
a mathematical model based on 
actual physical components 
available. Through the use of high 
speed computer techniques with 
ESC's inhouse IBM 1130, the 
electrical characteristics and 
physical dimensions of your 
proposed filter are immediately 
tested and "proven out." Typical 
computer output data includes input 
impedance, attenuation, phase, 
phase delay, and group delay-
all versus frequency. It is therefore 
possible for ESC to evaluate your 
filter needs, develop a suitable 
design and submit a quotation in a 
fraction of the time previously 
required. 

The products illustrated to the right 
were designed and produced by 
ESC and are representative 
examples of our filter capabilities. 

From design through production of 
custom-designed LC filters, contact 
ESC, or write for ESC Filter Catalog 

SEC. 2700 • FILTERS (ALL TYPES) 

FILTERS ••••••• 

New Dual In-line LC Filters­
compatible with integrated circuit boards ... 
ESC's Dual In-line Filters are passive, stable networks that fit any com­
mercial dual in-line connector or hole spacing. They meet the require­
ments of MIL-F-18327C, grade 5, class R, operating temperature range 
of - 55°C to + 105 dc. Ripple in all standard DIF filters is less than 
±1 db in passband. Insertion loss for low pass DIF filters is .5 db max. 
at 1 Fe; .5 db max. at 10 Fe for high pass DIF filters. 

Type DIf.L20 DIF-L39 

~ Attenuation 20 db min. at 39 db min. at 
in stopband 1.4 Fe and higher 2.5 Fe and higher 

Type DIF-H20 DIF-H39 

.76"L x .46"W x Attenuation 20 db min. at 39 db min. at 
.25"H in stopband .715 Fe and lower .4 Fe and lower 

Por non-standard DIP filters, other characteristics can be custom designed 
to 'Your specifications, e.g. linear phase, band pass, telemetering filters. 

as sophisticated as your application 
RFI TUBULAR FILTER WITH IN"" 
CONTROLLED OVERSHOOT AND RISE TIME 
FREQUENCY RESPONSE 
Flat within ± Ih db to 200 kHz 
2MHz>3db .~..L 
30 MHz> 60 db O..JJ.P--';f 
30 MHz-l GHz > 40 db 1="-1- ,75··-1 Z source = 7511 

Z load = SOkll 

ULTRAMINIATURE "'ffi1 ''''."" ... , .... TELEMETERING FILTERS I . ~ 

Center frequllncies from 400 Hz to ~ 7"""'1-'" _I 
165 kHz. Available in bandwidths f 
of ± 7%% and ± 15% of center .'~k k ,,, .. 

frequency (fc) Epo., case and straight leads 
Z source/load = 10kn for printed circuit mounting 

TELEPHONE LINE SIMULATORS ~ 
Duplicate worst case conditions of :~ : 
amplitude and envelope delay of S­
Bell Telephone data channel 3002 ~ : 
and Cl, C2, and C4 conditioning. ~ill:: 
Insertion 1055=16 db at 1000 Hz ~~ ~ 
Impedance Z source/load=600n balanced !:3 u 

Write for full specifications. ~ ~ : 

BANDPASS DELAY LINE FOR 
HIGH DELAY IN SMALL PACKAGE 

Center frequency 100kHz 
Passband ± 3kHz < 1 db 
Group delay 1.0 millisec. 
Z source/load = lkn 

3002 channe 1 
ESC Model 
41F21 

WRITE TODAY FOR YOUR COpy OF ESC'S FILTER QUESTIONNAIRE. 

If~rt ELECTRONICS CORPORATION 
534 BERGEN BOULEVARD • PALISADES PARK, N. J. 07650 • (201) 947-0400 

World's Leading Producer of Delay Lines 

eern /1971 See YELLOW SECTION for Local Offices, Phones 1513 
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Free 
RFI/EMI 
catalogues 
Learn about a company that has solved more than 16,000 different 

. RFI/EMI filter problems in the past fifteen years. With the largest 
independent consulting laboratory in the United States, specializing 
in electromagnetic compatibility. And a staff of engineers who are 
consistent contributors to state-of-the-art . 
. Genistron has designed and built everything from minifilters to 

10' x 10' shields, in almost every imaginable shape. And we've 
manufactured them in quantities ranging from one to ten thousand. 
This experience will help us solve your problem. 

We design an~ manufacture to meet military or U.L. specifications. 
For all the facts about Genistron, write for your free catalogue. 
Genistron Division 

Genisco Technology Corporation 
18435 Susana Road, Compton, California 90221 (213) 774-1850 

eem/1971 See YELLOW SECTION for Local Offices, Phones 
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FILTERS 
BAND PASS FILTERS CUSTOM 

DESIGNED TO FILL YOUR NEEDS 

Hertz Filter Corporations' engineering 
department is made up entirely of spe­
cialists in the field of custom 'design of 
band pass filters. They are all fully ex­
perienced and prepared to help you solve 
your filter problems. Call or write Hertz 
for reliable service and prompt delivery. 

FEATURES 
1. Filters,Barid Pass, Passive . 
2. Center Frequencies - 50 Hz to 50 Meg Hz 
3. Shape factors - better than 2.0 for ratios of 

60 db to 3 db 
4. Bandwidth to center frequency ratio -- up 

to 10% 
5. Phase linearity - within 10° through 

passband 
6. Low passband insertion loss 
7., Better than 80 db attenuation 50% above 

and below cehter frequency 
8. Input and output impetlances as required 
9. Low input and output impedances in stop 

band 
10. Low passband ripple 
11. L, C, and R elements only 

u 

10 r - \. 
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80 

18KC 19KC 21KC 22KC 

BAND PASS 
PART NO. 
BP-7907-1 
BP-7907-~ 
BP-7907-3 
BP-7907-4 
BP·7907-S 
BP-7907-6 
Bp·7907·7 

BP-799S-1 

BP·8004·10 
BP-8004-11 
BP·8004·12 
Iip-800H3 

BP-7897-1 
BP-7897·2' 
BP-7897-3 
BP-789~-4 

BP-71197-5 
BP-7897-S 
BP-7897-7 
BP-7897-8 
BP-7897-9 
BP-7897·10 
BP-7897-11 
BP-7897-12 
BP-7897-13 
BP-7897-14 
BP-7897-1S 

LOW PASS 
PART NO. 
LP-7907-1 
LP-7907-2 
LP-7907-3 
LP-7907-4 
LP-7907-5 
LP-7907·6 
LP-7907:7 

LP-7991i-l 

Lp·800410 
LP·8004-11 
LP-8004-12 
LP-8004-13 

PART NO. 
HIGH PASS 
HP-7907-1 
HP-7907-2 
Hp·7907·3 
HP-7~07-4 
HP-7907-S 
HP-7907-6 
HP-7907-7 

HP·7996-1 

HP-8004-10 
HP-8004-11 
HP-8004-12 
Hp-8004-13 

PARTIAL LIST OF HERTZ FILTERS 
(all filters in accordance with MIL-F -18327) 

PASS BAND STOP BAND Zo I.L.@CF SIZE 
3db(lS0-300iHz 6Odb(SO-8S0)Hz 600 ·ldb 2x21/4X4 
3db(300-900}Hz 60db(1l0-17bO}HZ 600 1db 2x21/4X4 
3db(600-1200)Hz 60db(210-3400)Hz 600 Idb 2x 21/4 x4 
3db(1.2-2.4}KHz 60db(.43-6.8}KHz 600 11\b 2 x 21/4 X 4 
3db(2.4-4.8}KHz 6Odb(.8S-13.S}KHz SOO 1db 2x21/4X4 
3db(4.8-9.6}KHz 60db(1.7-27}KHz SOO 1db 2x21/4X4 
3db(8.9-11.2}KHz SOdb(3.1·32}KHz SOO 1db 2x2x3 

3db(82S-1,17S}Hz 40db(6S0·1,3S0}Hz 30K 3db 1 x 21/4 X 4'12 

3db(8·26}KHz 30db(4-30}KHz 10K/2K 2db 1% x l%x 2% 
3db(19.5-33.S}KHz 30db(lS.S-3S.S}KHz 10K/2K 2db 1% x 1% x 2% 
3db(2S.25·40.25}KHz 30db(23.2S·43.2S}KHz 10K/2K 2db 1% x 1% x 2% 
3db(32.&-52.6}KHz 30db(27 .6-57 .S}KHz 10K/2K 2db 1% x 1% x 2% 

3db(37.5-40.S}KHz 30db(34.5·43.S)KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(40.S-43.S}KHz 30db(37.5·4S.S}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(43.S·46.S)KHz 30db(40.5·49.5}KHz 10K/1K 4db 11/4 x 11/. x 2 
3db(4S.5·49.5}KHz 30db(43.5-52.5}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(49.S-52.S}KHz 30db(4S.S-55.S}KHz 10K/1K 4db 11/4 x 11/4 'X 2 
3db(52.5-55.S}KHz 30db(49.5·S8.5}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(SS.5·58.S}KHz ~Odb(52 .S·S1. S}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(58.S.S1.S}KHz 30db(S5.5·64.5}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3dti(61.5-64.5}KHz 30db(58.5-S7.5}KHZ 10K/1K 4db 11/. x 11/4 X 2 
3db(64,S·67.5}KHz 30db(61.S-70.S}KHz 10K/1K 4db 11/4 x 11/. x 2 
3db(67.S·70.S}KHz 30db(S4.5·73.S}KHz 10K/1K 4db 11/. x 11/4 X 2 
3db(70.5·73.S}KHz 30db(67.S-76.S}KHz 10K/1K 4db 11/4 x 11/4 X 2 
3db(73.S·7S.5}KHt 30db(70.5·79.5)KHZ 10K/1K 4db 11/4 x 11/. x 2 
3db(76.S·79.S}KHz 30db(73.S-82.S)KHz 10K/1K 4db 11/4 x 11/4 X 2 . 
3db(79.S·82.S}KHz 30db(76.S-8S.S}KHz 10K/1K 4db 11/4 x 11/4 X 2 

PASS BAND STOP BAND Zo SIZE 

4db@300Hz, 1db@22SHz 60db@8S0Hz 600 2x2x3 
4d~@600Hz, 1db@4S0Hz 60db@1700Hz 600 '2 x 2 x 3 
4db@1.2KHz, 1db@.9KHz SOdb@3.4KHz 600 2x2x3 
4db@2.4KHz, 1db@1.8KHz SOdb@S.8KHZ SOO 2x2x3 
4db@4.8KHz, 1db@3.SKHz 60db@13.SKHz 600 2x2x3 
4'db@9.6KHz, 1db@7.2KHz 60db@27KHz 600 2x2x3 
4db@1l.2Hz, 1db@10KHz 60db@32KHz 600 1% x l%x 2% 

Sdb@1,17SHz, 2db@1,000Hz 40db@6S0Hz 30K 1%x1%x2% 

Sdb@26KHz, 1db@17KHz 30db@30KHz 10K/2K 11/. x 11/4 x 2 
Sdb@33.SKHz, 1db@26.SKHz 30db@36.SKHz 10K/2K 11/4 x 11/4 X 2 
Sdb@40.2SKHz, 1db@33.2SKHz 30db@43.2SKHz 10K/2K 11/. x 11/4 x 2 
Sdb@S2.6KHz, 1db@42.6KHz 30db@S7.6KHz 10K/2K 11/4 x 11/4 X 2 

PASS BAND 
STOP BAND Zo SIZE 

4db@lS0Hz, 1db@22SHz 60db@SOHz 600 2x2x3 
4db@300Hz, 1db@4S0Hz 60db@110Hz 600 2x2x3 
4db@600Hz, 1db@900Hz 60db@21OHz 600 2x2x3 
4db@1.2KHz, 1db@1.8KHz 60db@.43KHz 600 2x2x3 
4db@2.4Hz, 1db@3.6KHz 60db@.85KHz 600 ~x2x3 
4db@4.8Hz, 1db@7.2KHz 6Odb@1.7KHz 600 2x2x3 
4db@8.9KHZ, 1db@10KHz SOdb@3.1KHz SOO 1% x 1% x 2% 

Sdb@82SHz, 2db@1,000Hz 40db@1,350Hz 30K l%x 1% x 23/. 

Sdb@8KHz, 1db@17KHz 30db@4KHz 10K/2K 11/4 x 11/4 X 2 
Sdb@19.SKHz, 1db@26.5KHz 30db@16.5KHz 10K/2K 11/4 x 11/4 X 2 
'Sdb@2S.2SKHz, 1db@33.25KHz 30db@23.25KHz 10K/2K 11/4 x 11/4 X 2 
Sdb@32.SKHz, 1db@42.6KHz 30db@27.SKHz 1DK/2K 11/4 x 11/4 X 2 



SEC. 2700 • FILTERS (ALL TYPES) 

249 N. TROOST • OLATHE, KANSAS 66061 

inc. PHONE: 913-782-0012 
TELEX: 4-2562 

STANDARD FILTERS 
FOR HIGHEST SELECTIVITY 
Standard filters are designed by modern network methods 
for minimum stop to pass band ratios. Applications are those 
requiring optimum utilization of frequency spectrum. 

CUSTOM FILTERS 
Low, band or high pass and band stop filters with optimum 
characteristics can be supplied to your special requirements 
and MIL-F-18327. Construction utilizes toroidal inductors and 
high quality capacitors of special films or' silvered mica, 
according to frequency and space requirements. Operating 
frequencies: range to 10 mc/s. Temperature stabilization for 
both amplitude and frequency can be effected. Mechanical 
styles may be epoxy encapsulated or hermetically sealed 
steel in sizes from 0.2 to 200 cu. in. 

A PARTIAL LIST OF HISONIC FILTERS BY PART NUMBER 
BAND PASS FILTERS 
PART INS. 
NUMBER FREQ. LOSS 
2~184-IO 100 c/. 5 db 

2~1gg.10 210 cis 2 db 
2()'()()38·11 SOOtls 9± 1 db 
2~5·10 1150 cIs 2.8 db 
21J.02ll6·10 16OOc/5 ,2 db 
2()'()()18-10 1940 cis 6 db 
20-0027-10 3,35 K/S 6 db 
20-0029-10 4 Kc/S 3±V:zdb 
20-0030-10 8 Kc/S 6 db 
2().0080-10 12 Kc/S 11 db 
20-0020-11 18 Kc/S 8 db 
2~1-11 26 Kc/S 6±1f2db 
20-0100-10 ~,~~;~ 4db 
2~3-10 5 db 
20-0104-10 88 Kc/S 6 db 
2~177-1l 142.5 KC/S 20 db 
2~168-11 156 Kc/S 6 db 
2~11J5.10 216 Kc/S 6 db 
20-0103-10 216 Kc/S 1.5 db 
2~157-10 336 Kc/S 2.5 db 
2~8-10 338 Kc/S 3 db 
2~7-10 384 Kc/S 3 db 

2~101-10 384 Kc/S 2,5 db 
20-0095-10 424 Kc/S 2.5 db 
20-0096-10 435 Kc/S 2.5 db 
2~169-10 781 Kc/S 3db 

2~185-10 2.172 Mc/S 5 db 
20-0014-10 3 MC/S 1 ±Vzdb 
20-0li9-10 14 Mc/S 15 db 
20-0234-10 21.5 KC/S 6 db 

2~15-10 31.8 Kc/S 7 db 

LOW PASS FILTERS 

PART 
NUMBER 

20-0153·10 
2~127-10 
2~12-10 
20-0213·10 
2~1-10 
20-0145-11 
2~68-10 
2~3-IB 
2~117-10 
20-0072·10 
2~102-10 

SOURCEI 
LOAD 

20-0198-10 75/75 

HIGH PASS FILTERS 
2~1-10 2K/2K 
20-0214-10 2K/2K 
2~145-12 6001600 
~-11 100/150 

SOURCEI 
LOAD PASS BAND STOP BAND SIZE 
600/600 3db@±20c/s 6Odbl5Oc/S 3,31'.1,6 

54db 250 
3db@::!::4c/s 60 db liD cIs 3 x 3'12 x 4th 
3db I ± 160 c/. 35 db rom 1600 to IMc/S 1~, x 11X. x 2* 
Jdb ±lOc/s 30 db I ± 300 cis 2 q.' 31'.1 
3db ±50c/s 50 db ± 350 cis 2 Sq. I[ 3112 

IK/IK 3 db ± 500 cIs 40 db ± 1 Kc/S 1~ x I¥. X ZV, 
IK/I.6K 3db ::!:: 180 cis 30 db 1200 cIs 2112 Sq. I lV4 
IK/1.6K J db ::!: 175 Cis ~g ~g I ff.~~/~S l~ S~q.x x2¥Jr. lK/lOOK ~ ~~ I ~fO& ~~: 33K/33K 60 db I ± 6000 c/. 2,3,2V. 
47K/500 3 db ±@25Oc/s 30 db ±2Kc/S 2x3xl1f2 
IOK/3OK 

'T~'" 
40 db ± 12.5 Kc/S 2 x 21/4 X 3)(. 

15K/5M ±ldb ±50c/s 60 db ±4Kc/S 1~.x l%x3% 
6OO/20K 3 db ::!:: 2200 Cis 60 db ± 6250 cis 2% x 4Va x JK. 
6001600 .5db :!::.1 Kc/S ~~ ~~ ~ : ~~}~ ~~; f~/aX IJt. 5K/5K 3 db :!:: 1.75 Kc/S 
3OO/IK .5 db :!:: 10 Kc/S 60 db I ± 39 Kc/S ¥4 x 1¥4 x 3 
600/600 .5db ±.IKc/S 20 db ± 4 Kc/S 23{1 x 21Uz X 1", 
600/600 .25 db ± 52 Kc/S 55 db @ 304 Kr./S 2J{, x 1"", x 2~ 
600/600 2 db @ 312 to 360 Kc/S 70 db 1250 & 450 Kc/S 13{1 x 2t 'U: x 2 I 
600/600 :n~!~ :~ ~g $ ~ ~~ ~ ~~~~ )0 db 479 Kc/S 2'K, x 3 x IJt.. 
600/600 10 db 528 Kc/S 2'J(, x 3 x IH.. 

+112 
600/600 :J~I~ f :: ~ ~.J~ ~~ Kc/S 19 :~ ~ - 88 KC/S 124/124 
600/600 3db@±29Kc/S 
lK/lK ±,5 db @ 10 Kc/S 

135/135 .5 db ! ± 120 Kc/S 
300/300 3 db ± .55 Mc/S 
500/500 3 db ± .15 Mc/S 
600/2500 3 db 21.5 to 24.3 KC/S 

3K/I,5K 3 db 31.8 to 34.5 Kc/S 

PASS BAND 

2±ldb@15to37c/s 
3db@4Oc/s 
3 db 1185 cIs 3 db 300e/s 

.5 db 430 cIs 
3 db 2350c/. 

±.5 db. to' 3 Kc/S 
±.5 db .25 to 3 Kc/S 
±.5 db .25 to 3.4 Kc/S 
within 1 db 300 cis to 30 Kc/S 
within .25 db 36 to 140 Kc/S 
±.1 
-.5 db @ 2.05 MC/S 

3 db 1300 cis 3 db 350 cIs 
3 db 2575 cis 
J db 5 Kc/S 

~~:~ $ 
+ 

~ :~ $ ± 3:~~%S 
65 db II Mc/S 25 db 21.06 KC/S 
40 db 20.46 & 35 Kc/S 
25 db 31.29 Kc/S 
40 db 30.69 & 45 KC/S 

STOP BAND 
40 db @ 400 c/. 
40db@75c/s 
60 db 1430 c/. 24 db 1200 cIs 
25 db 800 cis 
40 db 2575 cis 
50 db a ove 4 Kc/S 
35 db 3,4 to 4.5 Kc/S 
35 db 3.8 to 5,0 Kc/S 

l~:~ $lW!~s 
40 db @ 2.5 Mc/S 

50 db 1120 c/' 
40 db 175 c/. 
40 db 1000 cIs 
50 db @ 4 Kc/S 

2J(,x IJ(,x~ 
1 x 1'12 x 1 
21J(,x3 x 1"-
¥4xl¥4x2 

210,7 xlJM 
2'14 x 2V2X 4 
nt.x2xl~ 
)1}(,x2~xl 

11){, x2J(.x 1 

SIZE 

IV. Sq.' 11'.1 
·1'12 SQ. x 2 
7/aX l~xlVz 
7I1xl~xllh: 
=¥4 xl¥4 x 3 
3!hx3x6 
1114 x 3J(,x % 
l!hx 4 x lU, 
Il/2x4xlU, 
11'.1 Sq" 2 
2U, x 21f(, x ut. 
211. Sq" IV. 

IV. Cube 
711 x l"x 11/2 
3'12 x 3 x 6 
1:V, x 2~ x 4J4 

SERIES 03 TELEGRAPH TONE CHANNEL 
BAND PASS 

(170 cycle spacing) 
SPECIFICATIONS: 

Relative Attenuation 
(Receive Filters) 

2~ ~g ~r~ :f i :;';p~ps 
40 db min at ± 128 cps 

(Transmit Filters) 
3 db max at ± 42.5 cps 

15 db min at ± 85 cps 
30 db min at ± 128 cps 

Insertion Loss-10 db max 

Terminations 
Input: 600 ohms 

(Inputs all channels may 
be operated in parallel) 

Output: Receive SDK ohms 
Transmit 600 ohms 

Freq. 
425 
595 
765 
935 

1105 . 
1275 
1445 
1615 
1785 
1955 
2125 
2295 
2465 
2635 
2805 
2975 
3145 
3315 

In addition to series listed, other tone 
spacings from 85 to 500 cIs are available. 

Receiver 
No. 

03-01 
03·02 
03·03 
03-04 
03·05 
03·06 
03-07 
03-08 
03·09 
03·10 
03-11 
03·12 
03·13 
03·14 

8U: 
03·17 
03·18 

channel 

Trans. 
No. 

03·21 
03·22 
03·23 
03·24 
03·25 
03·26 
03·27 
03·28 
03·29 
03·30 
03·31 
03·32 
03·33 
03·34 
03-35 
03·36 
03·37 
03·38 

series with 

SERIES 68 MINIATURE LOW PASS 
SPECIFICATIONS: 

Relative Attenuation 
3 db ± .5 @ fe 

20 db min @ 1.3 fe 
40 db min @ 1.5 fe 

Insertion 10ss-1 db max 

Terminations 
Input-10K ohms 
Output-10K ohms 

Physical Specifications 
Case Hermetically Sealed Steel 

Size (330 to 900 cps) 
1.26"x1.26"xl.5" High 

Mounting: two 6·32 studs 
spaced 1.25" 

Size (1050 to 13000 cps) 
1"'1",1" High 

Mounling: two 4·40 studs 
spaced I" 

Terminals-3 solder type 

Ie 
cpS 

330 
450 
600 
660 
790 
900 

1050 
1200 
1600 
2100 
3000 
3300 
4000 
4500 
5250 
6000 
8000 

10500 
11500 
13000 

Part 
No. 

68-01 
68-02 
68-03 
68-04 
68-05 
6S-06 
68·07 
6S-08 
6S·09 
68·10 
68·11 
68·12 
6S·13 
68·14 
6S·15 
68·16 
68·17 
68·1S 
68·19 
68·20 

OTHER PRODUCTS: Precision Inductors • Transformers & Reactors • 
Tuned Circuits • Amp/Phase Equalizers • Lumped Constant Delay Lines 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1517 



How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for appears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. , 

Boldface listings under product headings indicate that the listed 
manufact\.lrer has products cataloged in eem. Boldface listings with page 
nLimbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examele, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate 'the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' , catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: ' 
Volume 1 - Test Instruments I Equipment and Systems 

Volume 2 - Active Components, Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. ,In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses, phones and sales offices 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
nLimbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name; 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages , 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



SEc. 2700 • FILTERS (ALL TYPES) 

HOPKINS 

HI FILTERS 
ENGINEERING co. 

o EMI/RFI Custom 
o Power 
o Shielded Panelboards 
o Signal Communications 

o Gen. Purpose Tubular/Rectangular 
• UL Data Processing 
o Band Pass/Wave 
• Special Chokes 

12900 Foothill Blvd., San Fernando, California 91342 • Telephone: (213) 361·8691 0 TWX 910·496·1531 

PDWER FILTERS • • • • • • • • • • • • • • • • • • • • • • • • 
~ 

COMMUNICATIONSI 
SIGNAL LINE FILTERS Hopkins Power Line Filters are designed, built and tested to deliver maximum 

trouble·free continuous service year·alter·year. Available as individual power 
filters, or housed in cabinet assemblies, these units are intended for use 
in shielded enclosures, secure installation and general power applications. 
They are available in various current ratings from 1 AMP through 200 AMPS. 

258B·S2 
This unit is a Voice and Signal Line Filter offering 100 DB 
attenuation from 14KHZ to 1GHZ per Mil Standard 220A with 
outstanding reliability. Originally designed for use In 600 
OHM balance system, it has been widely used in other 
applications such as Secure Communications. 

1960 Series 
The 1960 Series filters furnish 100 DB of atten· 
uation from 14KHZ to 10GHZ when measured 
in accordance with Mil Standard 220A load 
conditions. 

12600 Se ries 
The 12600 Series filters furnish 100 DB of atten· 
uation from 14KHZ to 10GHZ when measured 
in accordance with Mil Standard 220A. Also 
measured under full load conditions from 14KHZ 
to 20MHZ with special buffer networks to allow 
valid measurements below 100KHZ. 

1776 Series and 1620 Series , 
Fiiters are also available in single and dual 
circuit units offering lower performance char· 
acteristics when required. 

F-4386 & F-4386·1 
These Voice and Signal Filters are designed to 
meet the requirements of DCA Cir 175·6A Ap· 
plication # 1. They are single circuit bulkhead 
mounting tubular filters intended for cabinet 

installation. """"".-•• !IiI!!'!IiD. 

Special cabinet designs are available Incorporat· 
ing any number of the above filters modified 
for cabinet installation. These units are con· 
structed with an R·F Shielded bulkhead between 
input and output housings in order to maintain 
shielding integrity required for secure installa· 
tions. 

UL RECOGNIZED FilTERS FOR 
DATA PROCESSING EQUIPMENT 

RF SHIELDED & FILTERED 
CIRCUIT BREAKER PANElBOARD 

• • • • • • • • • • • • • • • • • • 

The 44 Hopkins RFI Filters designed expressly for data processing equipment 
provide maximum suppression of Radio Frequency Interference and other 
extraneous signals detrimental to efficient operation of data processing 
equipment. 
Hopkins RFI Filters are designed and tested to deliver maximum, trouble·free 
duty for many years. 

Hopkins R·F Shielded and Filtered CIB Panel· 
boards are intended for use in installations 
where secure communication is "mandatory. 
The unique design of these Panelboards main· 
tains shielding integrity with the cabinet 
door open. Designs are available utilizing both 
the 1960 Series and 12600 Series filters. Cir· 
cuit Breaker Complement must be specified 
when ordering." 

You will speed production and save both 
time and money in the manufacture of 
your data processing equipment when 
you specify, whenever possible, off·the· 
shelf Hopkins RFI Filters which are in· 
cluded as recognized components. 
The Hopkins line offers the widest selec· 
tion of RFI filters recognized under the 
component program of Underwriters' 
Laboratories, Inc. 
U.l. Yellow Card listings available upon 
request. Available in various amperage 
ratings and case styles. 

EMI/RFI TESTING SERVICES AVAILABLE - to determine compliance with military, 
customer or your individual requirements • 

Custom Filters 
Hopkins has long been a leader in the design 
and development of special custom filters to 
satisfy specific customer requirements. Thou· 
sands of designs are on file incorporating all 
voltage, current ratings and case configura· 
tions. Design and performance are verified by 
computer. Our complete Engineering and Man· 
ufacturing Facility is available to assist In the 
solution of your particular filter problems. 

eem/1971 

o 
,0 

o 
General Purpose Tubular 
Filters-14000 Series 

Intended for use in critical applications where the 
"feed·thru" characteristic is necessary for good 
high frequency performance. Available in various 
circuit configurations from a single element capac· 
itor thru multiple element Pi and T sections. Various 
performance characteristics are available to allow 
the user to select the unit best suited to his needs. 
Typical ratings from 50VDC @ 1 Amp. to 277 VAC 
@ 50 Amp. 

• 

All units designed to meet requirements of MIL· • 
F·15733. • 
These Units are available mounted in cabinets on • 
special request. Contact Factory. 0 

~~~~~ 
• 

General Purpose Rectangular 
Filters-16000 Series" 

These units are intended to be used where installa· 
tlon is not critical. They are available in one, two 
and three circuit configuration as well as a wide 
variety of voltage and current ratings. Various at· 
tenuation characteristics allow the user to select 
the unit best suited to fit his particular needs. 
Typical ratings are from 50 VDC @ 1 Amp. to 277 
VAC @ 50 Amp. All units are designed to meet the 
requirements of MIL·F·15733. 
Electronic Wave Filters utilizing modern network 
design techniques are available as custom filters 
upon request. 

SPEc;lAL 
CHOKES 

• • • • o 

BAND IJASS/WAVE 
FILTERS 

See YELLOW SECTION for Lacal Offices, Phones 
I 

1519 
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flltets 
Hew 
dual In-line 
LC filters 

Case drawing 
applies to all 
DIP-filters 
Material: Black epoxy 

Pins: .020 Tinned copper 
.20 length, min. 

Weight: ='" 3 grams 

Dip·Filters me,et specification MIL·FI8327C, 
Grade 5, Class' R, -55"C to + 105"C 

Kappa's DIP.Filters are housed _ 
in a standard dual in-line package n-r-T 
for PC board mounting. 
DIP·Filters provide the design engineer with a 
variety of electrical characteristics compatible with high 
density assemblies on integrated circuit boards. 

how to order 
o 1. Enter tables for required 

stop band. 

o 2. Select standard part 
number from required 
cutoff frequency and 
impedance. 

T 
.46 MAX 

1 

~.76MAX~ 
OIN OUT Q 

I 
I 
I I 

I QGNDQ ~ 

I -, 
•. 200' I 
I' I 
.-.400~ I 
L--~600---' 

T 
.300 

1.. 

o 3. Add Suffix L (Lowpass) 
or H (Highpass). 

o 4. Consult factory for items 
not shown. 

~.265 MAX~ 

[] KAPPA 

2D202L 

11_.015 
,010 

NET\I\/CJRKS, INC. 
DELAY LINE SPECIALISTS • ELECTRIC WAVE FILTERS • MANUFACTURING ENGINEERS 

DESIGN • PRODUCTION • DELIVERY 
165 ROOSEVELT AVENUE '. CARTERET, NEW JERSEY 07008 • TEL. (lIOI) 541·4226 
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LOW PASS 
FILTERS 

Frequency Range: DC to 50MHz 
Impedance Range: 1 ohm to 00 
Stop. Bands: 10 to 80db 

MATCHEO PHASE & 
ATTENUATION 

,"'-., 

,. 
/ 

(;:,. <, 

-'-,>~. 
'I" 

Typical Specifications: 
Phase Matched ±2'12% in Pass 

Band 
Attenuation Matched ±.25db in 

Pass Band for use In Sonar & other 
multi channel systems. 

BANO PASS 
FILTERS 

Frequency Range: DC to 50MHz 
Bandwlth: 1 % to >100% 
Stopband: 10 to 80db 
Impedance Range: 1 ohm to 00 

MAXIMUM FLAT DELAY 
(BESSEL) FILTER 

Size (Typical): .75" x .75" x 1.5" 
Frequency Range: 1.5KHz to 1MHz 
Z Range: 50 to 10 K 
Overshoot: <1 % 
Delay Flat: <2% to Fc 

SEC. 2700 • FILTERS (ALL TYPES) 

KAFlFlA 

the proven 
leader in 
computer-designed 
custom 

filters 
HIGH PASS 

FILTERS 

Frequency Range: DC to 5o/riilz 
Impedance Range: 1 ohm to. '00 
stop Bands: 10 to 8Udb . 

LINEAR GROUP DELAY 
VIDEO FILTER 

Typical Speelflcatlons: 
L.P. cutOff: 4.5 MHz 
I.L.: <ldb 
Passband Ripple: <±.ldb 
Pass Band Delay Distortion: <25 

nsec. 
Stopband: >25db 

BAND REJECT 
FILTERS 

Frequency Range: DC to SOMHz 
Band Width: 1 % to >100% 
Stop Band: 10 to 80db . 
Impedance Range: 1 to 00 

GROUP DELAY & 
ATTENUATION EQUALIZER 

. NETWORK 

To correct system Introduced delay 
distortion & attenuation roil off. 

KAFlFlA NETVVCJRKS, INC. 
DELAY LINE SPECIALISTS • ELECTRIC WAVE FILTERS • MANUFACTURING ENGINEERS 

165 ROOSEVELT AVENUE· CARTERET, NEW JERSEY 07008 • TEL. (201) 541-4226 

eem/1971 See YELLtlW SECTION for Loi:al Offices, Phones 1521 
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1522 

Model 3321 Single Channel 

.01 Hz to 99.9 kHz 

THE FinEST In 
VAI\IABLE . 

ELECTI\OnlC 
FILTEI\S 

Model 3550 2 Hz to 200 kHz 

Model 3202 20 Hz to 2 MHz 

~ode13343 Dual Channel.Ol Hz to 99.9 kHz Maciel 3750 Tunable Multifunction .02 Hz to 20 kHz 

For complete details, write: The Wavemakers: 
Krohn-Hite Corporation, 580 Massachusetts Avenue, 
Cambridge, Mass. 02139 U.S.A. 
Tel: (617) 491-3211 TWX: 710-320-6583 

l.IU KRDHN-HITE 
~ C:::~F"f~~F"f"o.. "'I~I'I 

OSCILLATORS / FILTERS / AC SOURCES / FUNCTION GENERATORS / AMPLIFIERS . 
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BRAMCO CUSTOM FILTERS 
LC & ELECTROMECHANICAL, 0-50 MHZ 

Whether you work with audible, 
sub-audible, or radio frequencies, 
commercial or military filters, 
Bramco has the engineering and 
manufacturing capability to de­
liver the LC, RC, or electrome­
chanical design that best fits 
your application. Shown are just 
a few examples to illustrate our 
broad range of experience. 
A. Tone Telegraph Bandpass Receiver Filter 

!MIL-F-1832717l 
B. Tone Accessory Band Stop Filter 
C_ Tone Telegraph Bandpass Transmit Filter 

!MIL-F-18327/7l 

D. RF20 
Contactless Resonant Reed Filter, 80 to 
3000 Hz 

E. Tone Accessory Low Pass Filter 

F. Dual Hipass - Lowpass Tone Filter 
G. EIA Land Mobile Low Pass Voice Filter 

.400':"­
-+----; 

IN L 
o 

[~40 .-----___ --" 

H_ Tone Telegraph Bandpass Receiver Filter 

1. Radio Receiver Low Pass Filter 
!MIL-F-18327/14, Type FR60XllVYll 

aUTo t 1 
_BOO r 

IN H I 
-if-- 0 J 1.250 

~f- aUTo ~ 

.425 ~ l.200 .200--1 W 
~2.000--J 

BHAMCO STANDARD LC FILTERS 
Bramco standard LC filters, designed for PC 
mounting, often give you the quickest, simplest, 
and most economIcal solution. Try a Hramco stand­
ard for your prototype. Then, if you do find you 

HIGH PASS FILTERS 
fo (Hz_) Specifications 

300 
600 Source and Load Impedance: 600 ohms 
900 

1200 Pass Band Attenuation: 3 db maximum 
1500 from fo to 20 KHz. 
1800 
2100 Stop Band Attenuation: 40 db minimum 
2400 from 20 Hz. to 

0.8 fc 

LOW' PASS FILTERS 
1500 
1800 
2100 
2400 
2700 

Source and Load Impedance: 600 ohms 
Pass Band Attenuation: 3 db maximum 

from 20 Hz to fo 
Stop Band Attenuation: 40 db minimum 

from 1.25 fc to 
20 KHz: 

Price 

$49.00 

$49.00 

When you come to Bramco with your application, 
you benefit by a diverse background of talents 
in tone controls. We also design and produce tone 
modules and systems for radio communications, 

have special requirements, you can always depend 
on Bramco custom engineering experience 'for the 
exact design you need. 

BAND PASS FILTERS 
fo (Hz.) 

697 
770 
852 
941 

1209 
1336 
1477 
1633 

Voice 
Band 
Filter 

Specifications 

Source and Load Impedance: 600 ohms 

Insertion Loss: 7 db maximum at mini-
mum loss frequency 

Attenuation: 1.5 db maximum at fo ±3% ' 
10 db minimum at fo ±1O% 

Source and Load Impedance: 600 ohms 
Insertion Loss: .5 db maximum at 

1000 Hz. 
, Attenuation: 30 db minimum at 150 Hz. 

5.5 db maximum at 300 Hz. 
8 db maximum at 3500 Hz. 
14 db minimum at 5000 Hz. 

Price 

$49.00 

$49.00 

tone telemetry systems, and both single and multi­
digit tone telephone receivers. Write for data 
sheets, and be sure to see section 2300 for other 
Bramco frequency products. 

BRAMCO CONTROLS DIVISION, LEDEX INC. 
550 South College Street, Piqua, Ohio 45356 • phone (513) 773-8~71 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1523 
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multimetrics • INDUSTRIES. INC. • ac Ive I ers 
variable and fixed 

O.OOlHz to 2MHz 

• Top performance and versatility! 
• Individual channels are independent High or Low 

Pass Butterworth Filters! 
• Interconnected channels 'are Band Pass, Band Re­

ject or have, sharpened attenuation slopes! 
• Sele~table Time Domain response for optimum 

transient (pUlse) behavior! 
• All units rack-mountable! 
• Quick delivery! 

Series AF·100 & AF·200 

Model AF·,810 
2.0 Hz to 20 kHz; tun· 
able sharp spike,. (Q: 
10) and notch (Q = 2). 
Ideal for narrow band 
width signal process­
ing and analysis. 

Series AF-300 
Series AF-400 

Series AF-500A 
0.2Hz to 20KHz; Push 
Button Digital Tuning. 
Higli performance in a 
low cost package. Sim­
ple keyboard operation. 
Ideal for laboratory or 
production use. 

Ruggedly built. Designed for a wide 
range of applications. 

Fixed frequency mini-sized moduies, 
Low, High, Band Pass, Band Reject and 
Notch functions, Butterworth, Cheby­
shev, Legendre and elliptic responses. 

Superb accuracy and stability. 115/230 
VAC or battery. 

Series AF·600 (not shown) 
Designed for manual use and to inter· 
face with computer outputs; analog or' 
digital automatic test systems. 

Other frequencies, response characteristics and pol. 
configuration. availab/ •• Call or writ. for information 

multimetrics 
INDUSTRIES, INC. 
120-30 JAMAICA AVENUE, RICHMOND HILL, NEW YORK 11418 

(212) 441-4240 
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ELECTRONICS CORP. OFFERS THE STRONGEST 
........ AND MOST HELPFUL APPLICATION ENGINEERING 

IN THE ELECTRONICS INDUSTRY - FREE-

/' 
1/ 

/ 

/ 

/ 

OF COURSE!! - SUPPORTED BY UNSURPASSED 
DESIGN AND PRODUCTION FACILITIES. 

\ 

TOP RATED SUPPLIERS TO THE 
MILIT ARyl INDUSTRIAL COMPLEX. 

m TELEPHONE CHANNEL SIMULATION 
"SEG Phase Jitter Simulator FA 1564 with accessory units FA 1565 and 
FA 1566 duplicate most of the active impairments of the telephone channel. 
• Phase Jitter - 0 to 45 0 P. to P. at 50, 100, 150, 60, 120 and 180 Hz • 
Harmonic Distortion - 0 to 150/0 • Phase Hits • Sil'lgle Tone Interference 
• Broad-Band Noise· Impulse hits. 
SEG Line Simulators for attenuation and delay. FA 1445-3002 • FA 1446-
C1 • FA 1447-C2 • FA 1448-C4 shown in carrying case LSCC-4. 

m COMPROMISE TELEPHONE LINE EQUALIZERS 
SEG FA 1698 Compromise Equalizer is a highly popular passive unit for 
building into your modem - cased or P.C. board construction. 

m PHASE JITTER METER 
SEG Phase Jitter Meter FA 1743. The most versatile instrument in its field. 
Meets and exceeds Bell System guidelines • Measures Phase Jitter 0 to 
100 0 P. to P. or average anywhere in a channel • Features a spectrum 
analyzer mode to determine nature of Phase Jitter. 

m PROGRAMMABLE ANALOG FILTER 
SEG FA 1591 Programmable Filter is part of a series that features any 
desired attenuation, phase and delay characteristic programmed by digital 
computer either by direct connection, card reader or front panel control. 

m DIGITAL FILTE"RS 
SEG FA 2000 Series develops any attenuation, delay or phase characteristic 
in the digital domain • Fixed modules or fully programmable by direct con­
nection to computer, card reader or ROM • Recursive and non-recursive. 

SEG E'LEClRONICS CORP. (212) 441·3200 
120-30 JAMAICA AVENUE 

RICHMOND HILL, N.Y. 11418 

eern! 1971 See YELLOW SECTION for Loc~1 Offices, Phones 1525 
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IFERATIONAL RLTER: Series 1000 

DUAL HIILO RLTER: Models 1022F, 1042F . 

·HIILO RLTER: Modei 1020F 

ANALOG FilTERS featuring: 
High Pass, Low Pass, Band Pass, Band Reject 
Frequency Range: 0.001 Hz to 11.1 KHz at 

2% accuracy 
Variable-order filter: 0, 6,12,18,24 db/oct 
Passband Gain: 0,6, 20,40 db 
Butterworth and RC response 
Sine-wave Oscillator: 0.001 Hz to 11.1 KHz, 

2% accuracy, 0.5% distortion 
2 Meg (balanced) input and 50-ohm output impedance 
Output Signal: 30 volts, p-p 

I 
High Pass, Low Pass, Band Pass, Band Reject 
Frequency Range: 0.001 Hz to 111 KHz at 2% 

accuracy (see options) 
Attenuation slope (each section): 24 db/ oct (1 022F), 

48 db/oct (1042F) 
Sections can be cascaded to produce 48 db/ oct 

(1022F), 96 db/oct (1042F) 
Passband Gain:. 0, 20,40 db 
Butterworth and RC response 
10 Meg input and 50cohm output impedance 
Output Signal: 20 volts, p-p 

High Pass, Low Pass 
Frequency Range: 0.001 Hz to 111 KHz at 

2% accuracy 
Attenuation Slope: 24 db/oct 
Passband Gain: 0, 20 db 
Butterworth and FlC response r 

10 Meg input and 50-ohm output impedance 
Output Signal: 20 VOlts, p-p 

PROGRAMMABLE DIGITAL FilTERS: Series 4000 
Built-in flexibility lets you choose:. Arbitrary filter 
characteristics· Singleo(multichannel processing 
• Recursive structures (poles wi til or without zeros) 
or non-recursive (zeros only) • One channe.! at 500 
kHz sampling rate or 500 chann~ls at 1 kHz (or 
anything in between) • Optional word lengths in 4 
bit increments -16 or 24 bits standard • Interface 
with computer, paper tape, or keytioard • Internal 
AID and 01 A conversion. Programmable charac­
teristics with read-write memory· Fixed character­

. isties with read-only memory (ROM) 

Series 4000 Lineup of Digital Filters Includes ... 
·SERIES 4100: ·SERIES 4500: 
General purpose digital filters 
.for laboratory-scale data 
analysis, simulation and testing 
applications in such areas as 
communications. ~onar and 
geophysics. 

·SERIES 4300: 
Narrow band-pass/band-reject 
filters for applications in 
wave/distortion analysis. 

·SERIES 4400: 
programmable comb filters 
for spectral analysis with 
primary applications in data 
analysis. vibration testing. 
radar. 

Speech synthesizers to 
produce natural-sounding 
speech in real time for voice 
communications systems 
including computer voice 
response. 

·SERIES4600: 
Variable low-pass. high-pass. 
band-pass, and band-reject 
filters as digital complements 
to Rockland's analog filters. 

·SERIES4900: 
Variable all-pass filters for 
phase equalization and 
variable delay approximations. 

Recursive , (eighth-order) digital filter 
All classical designs: Butterworth, Bessel, Chebyshev, 

(&Elliptic) 
Programmable poles (& zeros) 
Modes: Low Pass, High Pass, Band Pass, 

(& Band Reject) 
Sampling Rate: 100KHz (Model 4124), 80 KHz 

(Model 4136) 
Computational Accuracy: 16 bits (Model 4124), 

24 bits (Model 4136) 
Coefficient Accuracy: 12 bits (Model 4124), 

16 bits (Model 4136) 
Options: Internal AID (10 or 12 bits) and 

D/A(10or12bits) . 

SYSTEMS. CA' nABll' ITIE'S ROCKland's extensive experience in signal processing is at your disposal 
rK for satisfying your specialized requirements-analog, digital or hybrid. 
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Digital Frequency Selection, Local and Remote Programming 
High Pass. Low Pass, Band Pass (Model 11 00) and 

Band Reject tMode11200) 
Frequency Range: 10Hz to 1.1 MHz at 5% accuracy 
Attenuation Slope: 24 db/oct 
Passband Gain: 0 db 
Butterworth and Bessel response 
100K.input and 50-ohm output impedance 
Output signal: 10 volts, p-p 

Local and/or Remote programming of all functions 
Programming options: Contact closures, logic levels 

(options 02,03) various BCD codes 
High Pass, Low Pass, Band Pass, Band Reject 
Frequency Range: 0.001 Hz to 111 KHz at 2% 

accuracy (see options) 
Attenuation slope: 24 db/oct, each section, sections 

can be cascaded to produce 48 db/ oct 
Passband Gain: 0, 20, 40 db 
Butterworth and RC response 
10 Meg input and 50-ohm output impedance 
Output Signal: 20 volts, p-p 

Convenient control of programmable instruments 
such as Series 1500 

Pushbutton selection often 46-bit programs 
Programs easily changed with diodes 

DIGITAL SPEECH SYNTHESIZER: 

Model 4516 

Produces natural-sounding speech in real time 
Simulates the speech-producing mechanism, 

including the vocal tract and its excitation sources 
Sampling Rate: up to 12.8 KHz 
Clock signal: externally supplied, up to 6.25 MHz 
Computational Accuracy: 24 bits 
Coefficient Accuracy: 16 bits 
Operation: Pitch synchronous with up to 1024 samples 

per pitch period 
Gains: 0 to 223 in steps of 28 for both the pulse and 

noise generators 
Output: Digital output (16 bits) and Analog output 

. through 12-bit D/ A converter 

VARIABLE ANALOG FILTERS: Models 1100,1200 

PROGRAMMABLE DUAL HlllO FILTER: Series 1500 

PROGRAMMER: Modei 1600 

PROGRAMMABLE 
FREQUENCY 
SYNTHESIZERS: 
Series 5000' (Available ~;d-1971) 
Direct Digital Design: No mixing or phase-locking 
Frequency Range: 0.01 Hz to 2 MHz 
Selectivity: 8 decimal digits 
Frequency Stability: ± .005% to 1 part in 109 

(depending on crystal) 
Distortion: Less than 54 db (harmonic), less than 

70 db (spurious) 
Amplitude Stability; ± V4 db over frequency and 

temperature 
Programming: 1-2-4-8 BCD 
Switching transients: None. Amplitude and phase 

continuity is maintained when frequency is changed 
Outputs: Analog, 10 v/50 mA, p-p 

Digital, 10 bits 
Option: Fully programmable linear sweep between 

any two frequenc[es up to eight decades apart, 
at variable rates of up to 1 MHz per second 

Price Range: $2000 to $3850, depending upon options 

e 

Rockland Systems Corporation I For Instent I"formatron Tclepi1c>nc I ~OCI'I r-Il~i •• " 
131 EltC Strcet East, Blauvelt. NcwYork 10913 (914) 359-1818 .~ '" _ ...... ...., 

. . 
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R F INTERONICS 
100 Pine Aire Drive. Bay Shore, N.Y. 11706 516231-6400. TWX 510 227-6233 

Now 
more 
than 
ever 
the 
nation's 
leading 
producer 
of 
RFI/EMC 
Filters 
and 
Capacitors 

Subminiature Types. We were one of the first. Three 
basic lines to choose from: 50 VDC, 100 VDC and 
115 VAC. 

Much Bigger Ones, too. Ratings from 1 milliamp to 
2,000 amps; 0.1 volt to 20,000 volts; fractions of an 
ounce to more than 1,000 Ibs. 

The Most Modern Facility of its type in the Nation. 
Fully air conditioned and humidity controlled. With 
Clean Rooms for capacitor winding and assembly. 

The most complete 
range of products in the 
industry. Sophisticated, 

complex, multi-circuit 
filter assemblies, or 

simple feedthru 
capacitors - we make 

them all. QPL listed 
filters per MIL-F-

15733E, high-power 
shielded room types, 

subminiature units, 
telephone and signal 

filters ... many for 
immediate deliveryl 

Over a period of many years, the 
engineering and production teams 

at RF Interonics have built a 
reputation for unsurpassed 

technical competence, quick­
reaction capability, and proven, 

reliable performance. The 
next time RFI is a problem to 
you, call RF Interonics. Your 

inquiry will receive a prompt and 
meaningful response. 

The types Usted below are representative of thousands of standard and 
custom-engineered filter units and assemblies described in our catalog. 

Cylindrical Filters, Per MIL-F-15733 50 & 100 VDC, 115 VAC ... Up to 10 Amps ... High Insertion Loss 
Style FL 22 .............. 100 VDC ............. 1 to 30 Amps Multiple-Circuit Assemblies 
Style FL 24 .............. 400 VDC ............. 1 to 55 Amps 115 VAC (Line-to-Ground) ............. 3 to 50 Amps per circuit 
Rectangular Filters, Per MIL-F-15733 Shielded Room Filters 
Style FL 51, FL 56 ....... 100 VDC .............. 1 to 55 Amps Single, Dual, Triple & 4-Circult assemblies, with a variety of con-
Style FL 53, FL 57 ....... 125 VAC, 400 VOC ., .... 1 to 55 Amps figurations and performance characteristics, completely welded 
Style FL 54, FL 58 ....... 250 VAC, BOO VOC ...... 1 to 55 Amps assemblies for maximum reliability. 

L &: PI Circuit Cylindrical Filters, RF7cio Series Up to 450 VAC ... 25 to 200 Amps (Special designs to 2000 Amps) 
(A Standard of the Industry for more than 9 years.) Power Factor Correction Inductors 
100 VOC, 115 & 250 VAC ..................... 0.5 to 50 Amps For the elimination of loading effects of high-capacitance filters 
Insertion loss: 40 db @ 150 KHz, to 80 db @ 150 KHz on limited-current power sources. 
Feed-Thni Capacltors-MIL-C-11693 Performance Signal &: Telephone Circuit Filters 
Standard and custom-engineered types, subminiature to high- A wide variety of standard and custom-engineered filters for use 
current units, 0.047 to 10 MFD. In communications and data lines requiring compliance with 
PI, T &: L-ClrcuifSlibmlniature Cylindrical Filter. sophisticated, classified emission control specifications. 
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SEC. 2700 • FILTERS (ALL TYPES) .-
7bRDTEL 13402 SOUTH 71 HIGHWAY, GRANDVIEW, MO. 64030 

-II'NC. PHONE: 816·761·6314 TWX·910·77?7037 

REQuiREMENTS BECAUSE WE THE BEST SOURCE FOR YOUR CUSTOM 

HAVE THE BEST FACILITIES FOR: FILTERS 
DESIGN 

An extensive file of analysis 
a nd synthesis software and 
direct access to oithor G.E. 
265, G.E. 420, or CDC 6400 
data procossors assurus u fust 
and accurata rosponsa from 
our engineering stuff. 

L. C. 

PRODUCTION 

We have developed an in house capability 
to build most of the components used in 
our filters ... (Inductors, capacitors, 
crystals, transformers) all of which gives us 
bollur control and moro fluxibility in filtor 
production. 

TEST 

Our filter test instrumentation is the finest avail­
able in the frequency range up to 35 MHZ thus 
minimizing your risk in costly tost correlation 
problems and rojoctod shiprnonts. Naturally, all 
of our products uro tustod 100% prior to 
shlpmunt. 

CRYSTAL ACTIVE 
WE SPECIALIZE IN PASSIVE NETWORKS IN THE FREQUENCY RANGE FROM 
DC TO 35 MHZ FOR: 

DATA MODEMS BAND PASS 

"- " 1\ / BAND REJECT 
...... r-.., ./ \ I i'-... ---

V 

\ I 
\ I 
\ I 

RF COMMUNICATIONS 

AVIONICS 

LOW PASS 

HIGH PASS 

LINEAR PHASE 

TELEGRAPH 

INSTRUMENTATION 

\ I 
\ I 
\ I 
" 

PHASE EQUALIZER 

AMPLITUDE EQUALIZER 

DELAY LINES 

./ '-... FSK 

TELEMETRY SINGLE SIDEBAND 

WE ALSO SPECIALIZE IN PACKAGING TOMEETYOUR REQUIREMENTS 
Torotel filters and networks can be supplied in several 
basic configurations with any desired mounting and 
termination provisions. You may want to consider: 
• Epoxy encapsulated or metal enclosed for pc board 

mounting. 
• Metal enclosed or open pc board for card cage 

plug-in. 

• Front panel plug-in. 
• Chassis mount or chassis plug-in. 

Call or write and let us know about your filter require· 
ments. We also manufacture other frequency controi 
devices-see separate listings in EEM Section 2300 for 
crystals, oscillators, etc. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1529 
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TTAH~FILTERS 
THESE PAGES CATALOG OVER 1,000,000 STANDARD FILTER TYPES­

SPECIFY ANY COMBINATION OF FREQUENCY, 
SOURCE AND LOAD OHMS WITHIN THE MIN·MAX RANGES 

These pages give complete electrical, mechanical and price information for ordering standard filters. Quality control per MIL·Q·9858. 

BANDPASS FILTERS FOR ANY CENTER FREQUENCY FROM 30Hz TO 5MHz (Specials from 10Hz upward) 

Fe Center Freq. Range Bandwidth Source, Ohms Load, Ohms Case Approx. 
Series Min. .Max. at -3db Attenuation Min. Max. Min. Max. Size Price 

KI0 500Hz 9.9KHz ±l%FG 30db at .92F. & UF. lK 500K lK 500K 4 $43 
Kll 10KHz 200KHz ±1%F. lK 10K 1K 10K 3 $43 

K13 30Hz 99Hz ±5%F. 60db at .5F. & 2F. 1K 500K 1K SOOK 5 $60 

K14A 100Hz 100KHz ±S%F. 40db at .SF. & 2F. SOO 10K 100 1Meg 3 $32 
K14B 300Hz 999Hz ±S%F. 3Sdb at .SF. & 2F. 700 lSK 700 lSK 11 $39 
K14C 1KHz 99KHz ±S%F. 43db at .SF. & 2F. 1K 1K 1K 10K 10 $39 
K14D 100KHz SMHz ±S%F. 43db at .SF. & 2F •. 50 100 SO 100 10 $44 

K17 100Hz 10KHz ±S%F. 60db at .SF. & 2F. SOO 10K 100 1Meg 4 $43 
K17A 300Hz 999Hz ±S%F. SOdb at .SF. & 2F. SOO lSK SOO 30K 12 $SO 
K17B 1KHz 99KHz ±S%F. SOdb at .SF. & 2F. 100 SOK 100 lOOK 11 $SO 
K17C 100KHz SMHz ±S%F. 60db at .SF. & 2F. 50 300 SO 300 11 $S5 
KIa 10KHz 100KHz ±5%F. 60db at .5F. & 2F. 100 lOOK 100 500K 3 $~3 

K20 100Hz 3.9KHz ±7.S%F. 40db at .57F. & 1.75. 500 10K 500 10K 4 $SO 
K20A 250Hz 99KHz ±7.5%F. 35db at .5F. & 2F. 1K 10K 1K 10K 10 $39 
K20B 100KHz 5MHz ±7.5%F. 40db at .67F. & 1.5F. 50 300 SO 300 11 $55 
K21A 4KHz 100KHz ±7.5%F. 4Qdb at .67F. & 1.5F. SOO 10K 500 10K 3 $50 

K30 100Hz 3.9KHz ±15%F. 40db at .4F. & 2.5F. 500 10K 500 10K 4 $50 
K30A 150Hz 99KHz ±15%F. 25db at ,45F. & 2.2F, 1K 10K 1K 10K 10 $39 
K30B 100KHz 5MHz ±15%F, 40db at .5F, & 2F. 50 300 50 300 11 $55 
K31A 4KHz 100KHz ±15%F, 40db at .5F, & 2F, 500 10K 500 10K 3 $50 

The bandwidth. for any of the above filters 

WIDE BAND FILTERS: Bandwidths of ±16% 
or greater can be obtained by ordering T T 
standard High pass and Low pass filter sec· 
tions as a composite network. Select numbers 
from the Series Hand J listings ori the next 
page which give the desired attenuation 
slopes and combine these numbers. For ex· 
ample to obtain a slope of 40db at 0.65 of 
the lower freq. cut·off, Fell (High pass section) 

can be increased or decreased to specification. 

and 40db at 1.6 of the upper freQ. cut·off. 
Fe', (Low pass section) use H69B and J59B. 
Specify the two as K6959. The high pass 
series number is first, followed by the low 
pass number. Types with dissymmetrical atten· 
uation slopes can be combined. Also specify 
the three db down cut·off frequencies Fe1 and 
F"l and impedance. The price is the sum of 
the HP and LP section prices. ... 

TYPICAL RESPONSE CURVES 
FOR STANDARD 

o BAND PASS FILTERS 

-3 f-t----l+f-tl"'tttt---+-\+--f 

-lO'f--+--4-
i
l':g ~\3~-m ~ 

en '" '" '" ""/ '" 
-2o~+--H+-HH~~-tI---1 

~ /' \ CO 

-3J r-1/11 I} 
~ I~ ~\ § -\ 

-4J II / \\ ~ 
1/// \\'1\\ 

It', ~' '~\' -50~~~~~--~~~~ 
, I I 

I '" 
" ;;;f'f \ 

-GO A Fe \ \ 
.l.4 .6.8 1 1.5 2 3 

FREOUENCY RATIO FIFe 

Telemetering: Refer to series K20, K21A, K30 or K31A. TO ORDER specify IRIG Channel number, source and load impedances. 

TO ORDER BANDPASS FILTERS - Specify 
(1) T T Series No., (2) minus 3db frequencies, 
(3) source impedance, (4) load impedance. 

SPECIALS are avai lable for center frequencies from 10Hz upward and 40db to 3db 
bandwidth ratios as sharp as 1.2,1. 
TO ORDER Specials specify (5) bandwidth and (6) stop band attenuation required 
in addition to the above data. Terminations are regarded as resistive unless other­
wise specified. 

BAND RE"'ECT . STANDARD FILTERS FOR ANY CENTER FREQUENCY FROM 10Hz TO 5MHz 

Fe, Center Freq. Range Bandwidth Impedance Ohms Case Apprax. 
Series Min. Max. -3db Attenuation Min. Max. Circuit No. Price 

B83 10Hz 100KHz .77Fe & 1.3Fe 50 db Notch 600 11Meg. L·C 4 $33 

0 10Hz 100KHz .25Fe & 4 . Fe 40 db Notch SEE Twln·T 2 $15 

E 10Hz. 100KHz .25Fe & 4 Fe 56 db Notch 
ORDERING 

Twin-T 2 $20 INSTRUCTIONS 
F 10Hz 100KHz .25Fe & 4 Fe 60 db Notch BELOW Twin·T 2 $30 

R20 100Hz 3999Hz {3db Bandwidth to 40db 10K J SOK L·C 4 
*39 R30 4Kllz 5MHz Bandwidth Ratio = 5 or less 1K 10K L·C 4 39 

TO ORDER BAND REJECT FILTERS - Specify (1) T T Series No. or Letter. (2) center fre· 
quency. (3) source impedance, (4) load impedance. For Series R20 and R30 specify 40db 
bandwidth. Twin-T prices and cases apply to all filters using capacitor values from 0.1 MFD 
to 500 MMFD. C = 1/B.B5 FHz (R.o"". R'o,d) ". c is in farads. Filters with null frequencies as low 
as 1 Hz are avai lable. Terminations are regarded as resistive unless otherwise specified. 

o~---r----~~~--~~----~~-

-3 r-po..o;;:-

~ 
-10 ~ --+------*-lif--+i--.,.---I..;.....---i 

-20 

-30 

8 c 
z 
o __ +-____ +---\cH-f-TYPICAL_-I-_---l 
~ RESPONSE CURVES 
z FOR STANDARD S BAND STOP fiLTERS 

-~~--~----~--~--~----~~~ .1 .2 .5 1 2 5 10 
. FREQUENCY RATIO FIFe 

TTELECTRONICSINc. P.O. BOX 180/CULVER CITY, CALIF. 90230/Phone (213)870-6001 
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TT~FILTERS 
1-2 WEEK DELIVERY FOR STANDARD AND NEAR STANDARD TYPES­

ALL GROUPS AVAILABLE IN FLAT PC MOUNTING CASES 

HIGH PASS 
STANDARD FILTERS FOR ANY CUT·DFF FREQ. FROM 75Hz TO 5MHz 

Min. Cut·off 
Attn. Ratio Approx. Case TYPICAL RlSPONSE CURVES 

Series db FIFe Price Size FOR STANOARD 

~60B 30 .45 $25 \ HIGH PASS FilTERS 
0 

H62B 40 .35 $25 f" 
H64B 50 .25 $25 -3 

H66B 60 .19 $25 
I ! 

75-124Hz i CASE 5 / H67B 30 .72 $34 -10 
H69B 40 .65 $34 I 125-999Hz <if i H71B 50 .56 $34 

CASE 4 if 

I ;!: I 

H73B 60 .50 $34 ) 1· 100KHz 
CASE 3 '" 0: 

H74B 30 .79 $43 I • or· -20 

H76B 40 .73 $43 « 
H7SB' liO .67 $43 1· 10KHz ;:! 

CASE 12 r I HSOB 60 .58 $43 I 19~~g~Hz -30 HSIB 30 .S3 $Sl « 
~ iii H83B 

.., 
40 .79 $Sl '" co 

J '" 0: :J: 
H8SB 50 .73 $Sl U 
H87B 60 .67 

UJ 
$Sl Cl 

-40 Z 
Q" I .. .., 
«" 
~o: 

SPECIALS: Special units available for UJ 
I- ;!: .. 

cut-off frequencies down to 40Hz and -50 

.~ 
co 

above 5MHz. 

TO ORDER specify (1) T T Series No. 
i§ 

I f (2j minus 30B freq., (3) impedance, 
-60 

Fe 
(4) Case No. See table below. 

.4 .6 .8 1 1.5 22., 
FREQUENCY RATIO FIFe 

SOURCE AND LOAD impedances are equal and resistive for stand· 
ard HP and LP filters. The insertiori loss is less than 0.5db for 
±10% matching. Typical Passband flatness within ±0.2db. 

SPECIALS for other impedances and unequal terminations are 
available. Units with cut·off ratios as sharp as 1.06 (0.94 Highpass) 
are available. 

LOW PASS 
STANDARD FILTERS FOR ANY CUT·OFF FREQ. FROM 75Hz TO 5MHz 

("And from 10Hz to 74Hz) 

Min. Cut·off TYPICAL RESPONSE CURVES 

Attn. Ratio Approx. Case FOR STANDARD 
Series db FIFe Price Size LOW PASS FILTERS 

J5QB 30 2.2 r 0 
~ J52B 40 2.9 25 -3 

J54B 50 3.9 25 

~ J56B 60 5.3 25 
75·999Hz 

J57B 30 1.4 $34 CASE 4 -10 
J59B 40 1.6 

I!~ ( 1·100KHz 

~I\ J61B 50 l.S CASE 3 
J63B 60 2.0 

~43 > • or· 
J64B 30 1.2 
J66B 40 1.4 43 1·10KHz -20 

J6SB 50 1.5 ~43 CASE 12 
~ J70B 60 1.7 43 10KHz·5MHz UJ ~ '" I CASE 11 &i J71B 30 1.18 r \ \ J73B 40 1.3 Sl -30 ~ 

J7SB 50 1.4 Sl 0 
J77B 60 1.S $Sl ;: 

« 
::> ~ *J80B 40 2.0 $49 CASE 4 z .... '" UJ W ." 

-40 ~ 
,. 

"'1-

~ 

SPECIALS: Special units available for .... .... 1\0 . cut-off frequencies above 5MHz. 
,. 

'" -50 
,. 

TO ORDER specify (1) T T Series No. 
(2) minus 30B freq., (3) impedance, 
(4) Case No. See table below. .... 

0 

FF 
,. 
I -60 

1.5 :!2.5 PHASE LINEARITY IS REASONABLE. SOME TYPES .4 .6 .8 1 

ARE USED FOR PULSE TRANSM ISS ION. FREQUENCY RATIO liFe 

IMPEDANCE GUIDE - HIGH PASS AND LOW PASS TYPES 

Fe -3db 10Hz SOHz 100Hz 500Hz SKHz 10KHz 100KHz ·300KHz 1MHz 5MHz 
~'-...r'~~~~~ ~'-...rJ 

Z MinO 10K 10K 5K 1K SOO 100 SO SO 50 
Z Maxn lSK 39K 39K 39K 20K 3K 3K 1K 300 

CASE DIMENSIONS AND MOUNTING INFORMATION FOR ALL FILTERS 

STANDARD CHASSIS TYPE 

T T Filters are epoxy encased witt,in 
hermetically sealed steel cases which 
reduce stray pickup. The maximum 
power .output is 20 milliwatts for 
most types. K10 and Kll types are 
tested at 100MV and B83 types at 
.77V output for all impedance levels. 

CASE 

1 

2 

3 

4 

5 

10 

11 

12 

TT COVERS THE RANGE-

VLF·LF·MF·HF·VHF 

A 

.7S 

1.19 

1.31 

1.63 

1.94 

1.27 

1.S8 

2.00 

STANDARD CHASSIS TYPE 

B C 0 S T 

.7S 1.38 - .S6 -
1.19 1.25 .75 - -
1.31 1.7S - 1.2S -
1.63 2.38 1.19 - -
1.81 2.44 1.38/ - -

1.25 

FLAT PC BOARD TYPE 

1.27 .SO .90 .90 .60 

1.44 .SO 1.5 1.0 1.0 

2.00 .50 1.5 1.5 1.0 

Mountin~ 

(2)4-40 x % 

(4)6·32 x % 

(2)6·32 x % 

(4)6·32 x % 

(4)6-32 x % 

PC PINS 

PC PINS 

PC PINS 

FLAT CASES 
PC BOARD TYPE 

TT ELECTRONICS 
INC,fP.O. BOX 180/CULVER CITY, CALIF. 90230/Phone (213) 870·6001 
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EMI/RFI FILTERS 

SERIES 

"BUTTON" 
1020 and 1021 

SERIES 

MINIATURE 
1000 and 2000 

SERIES 

DESCRIPTION 

Epoxy or hermetically sealed 
50 VDC, 15 amps 
L section. 

50, 100, 200, 300 VDC 
and 115 VAC 0'-400 Hz 
.06 to 10 amps 
Pi, Land T sections 
.187" or .312" thread lengths. 

usee 
CENTRALAB 

Electronics Division 

GLOBE-UNION INC. 

MINIATURE 
2400 

SERIES 

230 VAC 0-400 Hz 
.1 to 10 amps 
Pi, Land T sections 

.. ~/j; .... ~ .... "w .. ·" .. · .... 

SUBMINIATURE 
3000 

SERIES 

GENERAL PURPOSE 
5000 . 

. ~ERIES 

FOR DATA PROCESSING 
EQUIPMENT 

8000 
SERIES 

FEEDTHRU 
FI LTER/CAPACITORS 

9000 
SERIES 

SPECIAL/CUSTOM 
SERIES 

3112: 100 VDC, 10 amps, L section 
3223: 200 VDC, 10 amps, Pi section 
3300: 50, 100, and 200 VDC, 10 amps, Pi 

and MUlti-sections 
3500: 100, 200 and 500 VDC, 25 amps, Pi section 

200, 400 and 600 VDC 
115 and 200 VAC 0-400 Hz 
.5 to 20 amps 

120 and 240 VAC 0-60 Hz 
1 to 50 amps 
20 to 60 db insertion loss 
at 150 KHz 

50, 100 and 200 VDC 
10 and 25 amps 
1,000 pF to 1.5 Mfd 

Utilizing ceramic or layer wound 
capacitors; single or multi-circuit 
units; contact USCC/CENTRALAB, 
Engineering Department 

©Cop'yright 1971, U. S. Capacitor Corporation 

See Volume III, Section 1500 for USCC/CENTRALAB Ceramic Capacitors 

. U.S. CAPACITOR CORp· MIS #20'2151 N. LINCOLN ST. BURBANK, CALIF. 91504.(213) 843-4278 TWX: 910-498-2222 
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S.EC. 2700 • FILTERS (ALL TYPES) 

MS* MINIATURE TOROIDAL HIGH Q INDUCTORS 

PHYSICAL CHARACTERiStiCS FILTERS 
AND 
INDUCTORS 

UTC's new MS series Of high Q coils are only .23" high x .35" diameter. 
The low profile makes them ideal for high-density packaging require­
ments. All coils are molded in black epoxy. 

Base diameter (.35") and lead spacing (.2") fall within TO-5 envelope 
dimensions. 

Leads are .025" diameter gold-plated dumet, type D per MIL-STD-
1276, and are both weldable and solderable. 

Q CHARACTERISTICS 
Excellent Q in the 10 kHz to 50 kHz range, matching and often excelling 
the performance of much larger units. Designed for application over the 
wider range of 1 kHz to 100 kHz. See Q Response Curve. 

MIL SPECIFICATIONS 
MS UNIT WEIGHT 1.3 GM 

Ind. ma OCR 
Stock Mh~ De 0 

Ind. ma 
Stock Mhy De 

OCR 
0 

Ail units have been designed, manufactured iilnd successfully tested to 
complete MIL-27C environmental requirements. MIL Type TF5RX20ZZ. 

Type No. (0 D ) tIIax.' Max. Type No. (0 De) Max.' Max. 
MS-1 1 60 1.4 MS-2S 25 13 38 TOLERANCE AND TEMPERATURE STABILITY 
MS-5 5 28 7 MS-SO 50 9 7S 
MS-10 10 20 11 MS-100 100 6 132 

'The maDC shown IS for approximately 5% drop In Inductance. 

MS units.have an inductance tolerance Cif ±2% at O.lV RMS, 1 kHz, 0 
DC, 25°C. All have excellent inductance stability with temperature: less 
than ±2% from -55°C to + 105°C. 

HI G H Q COl LS 'DeSigned. Manufactured and Successfuliy Tested tli Complete MIL-T-27C Specifications.' 

MINIDUCTORS* 
All these ultracompact high Q units are ~rade 5, hermetically 
sealed to (MIL-T-27C). Temperature stability rated from ±1 % 
to ±3%, -55°C to +105°C, depending on series. 
MM - Ultraminiature epoxy molded toroidal inductors. with pin 
terminals for printed circuit application. Maximum Qat 30 kHz. 
K/' dia. x ¥4"j wt. .07 oz. 
MH - Ultraminiature epoxy molded toroidal inductors similar to 
MM except maximum Q at 100 kHz. Size and wt. as MM. 
ML- Ultraminiature. hipermalloy cased inductors with epoxy 
board and pin terminals for printed circuit application. Maxi­
mum Q at 800 Hz to 2 kHz, depending on indUctance. Kl' x 
3~" x ~6" j wt .. 2 oz. 
MO - Miniature epoxy molded inductors with pin terminals for 
printed circuit application. Maximum Q at 600 Hz to 1500 Hz 
depending on inductance. %" i< 1K6" X l~/'j wt. 1 oz. 
MW - Miniature epoxy molded toroidal inductors with pin ter­
minals for printed circuit application. Maximum Qat 5 to 10 kHz. 
~2 dia. x )~tj wt. .25 oz. 

UTe 
Type 

ML-D 
ML-1 
ML-2 
ML-3 
ML-4 
ML-S 
ML-6 
ML-7 
ML-S 
ML-9 
ML-l0 
MM-l 
MM-2 
MM-3 
MM-4 
MM-5 

Induct., UTe 
Hys. Type 

.15 MM-6 

.25 MM-7 

.40 MM-8 

.70 MH-l 
1.4 MH-2 
2.5 MH-3 
4.0 MH-4 
6.0 MH-5 

10 MH-S 
25 MH-7 
60 MH-8 

.003 MO-.1-

.005 MO-.1S 

.008 MO-.3 

.0125 MO-.S 

.02 MO-l 

Induct., UTe Induct., 
Hys. Type Hys. 

.03 MO-2 2 

.06 MO-S S 

.12 MO-7.S 7.5 

.0006 MO-20 20 

.0015 MO-50 50 

.0025 MO-l0O 100 

.006 MW-.OS .05 

.01 MW-.l0 .10 

.015 MW-.25 .25 

.025 MW-.S .5 

.04 MW-.7S .75 

.i MW-l 1 

.15 MW-1.2 1.2 

.3 MW-2 2 

.5 MW-3 3 
1 MW-S 5 

E LECTR IC WAVE FI L TE RS Desi.gned, Manuf~ and Successfully Tested to Complete MIL-F-1B327C Specifications. 

IN!ERS!AGE AND LINE,. FILTER~~ /":':';""';!';",,~' MINIFILTERS* 
Available In .stock frequencies .llsted ,;_.,. .t'"~,;.;" 
below (numerical part of type-number "',,", . 
is center and cutoff frequency in. Hz). BM J<;. 
Compact shielded cases hermetically & LM HM 
sealed to MIL-F-18327C specs. BMI, Series Series 
LMI, BML ,cases: 1~." x l'Xo" x 1%" h.; I-;;U:;;T~C";Ty:::p~e"r.U::;T:::e";TY"'p~e""U:::T"'c.l!!T:";yp"""e 
wt., 6 oz. BMI-30 &.50 LMI-50 & 100, 
case ht. 21/2", wt. 9 oz. HMI, HML, LML BMI-30 BML-l000 LMI-200 
cases: 1~," x l'X," X 2112" h.; wt., 9 oz. BMI-SO Btl-GO LMI-400 
The BM I ,filters are band pass inter- BMI-GO BTI-l00 LMI-SOO 
stage units. designed to operate be- BMI-90. BTI-120 LMi-BDO 
tween a vacuum tube plate (or 10,000 BMI 100 HMI-50 LMI-l000 
ohms) and a grid. They provide a gain BMI-120 HMI-l00 LMI-1500 
of 2 at center frequency. -

BTl units are same as BMI, but BMI-150 HMI-200 LMI-2000 
10,000 ohms output. BMI-200 HMI-300 LMI-2500 

BML band pass filters, similarly, BMI-240 iiMI-400 LMI-3000 
work into a gnd, but have an input BMI-300 HMI-Soil I.MI-4000 
impedance of 500/600 ohms. They pro- BMI-400 HMI-BOO LMI-5000 
vide a gain of 9. . 

HMI filters are high pass interstage BMI-500 HMI-l000 LMI-l0000 
units, with 10K ohm source and load. BMI-750 HMI-2000 LML-500 

LMI filters are low pass interstage BMI-BOO HMI-3000 LML-l000 
units,. with 10K ohm source and load. BMI-l000 HML-40 LML-1500 

HML filters are high pass with input BMI-1S00 HML-200 LML-20oo 
and output impedance 0 500/600 ohms. BMI2000 HML-300 LML-2500 
. LML filters are low pass filters with - , 
input and output impedance of 500/ BMI-3000 HML-500 LML-3oo0 
600 ohms. BMI-4000 HML-l000 LML-4000 

LLP low frequency low pass filter, BMI-5000 LMI-50 LML-BOOO 
loss of less than 40 db at 20 Hz. We BMI-l0000 LMI-l00 LM L-l 0000 
~~~~c~ ;~~ 1~J'3s1~i~h~S.& 15 Hz. BML-400 LMI-150 LML-12000 

These units provide almost the same 
characteristics as the standard inter­
stage units listed .to the left, although 
extremely miniaturized. Hermetically 
sealed to MIL-F-18327C specs. B type 
case: '¥4" x '¥4" x ilia" h.; wt. 1 oz. H 
and L cases: 1" x 1" x 1%,1 11..; wt., 
2114 oz. Cutoff frequencies in Hz indi-
cated by type number. . . . 

BPM units (Band Pass) have 2:1 gain. 
Attenuation is approximately 2 db ±3% 
from center frequency, and 35 db per 
octave as shown. Input 10,000 ohms, 
output to grid, tapped for 10,000 ohms 
to provide for transistor circuitS. For 
tube circuits continuity is on grid side1 
for transistor use continuity is on inpUt 
side. , , 

BPH units (Band Pass) attenuation 
less than 3 db ±5% from center fre­
quency, and 40 db per octave. Source 
and load 500 ohms. 

HPM units (High Pass) lire down 
less than 6 db at cutoff frequency, 
and more than 30 d.b at .67 cutoff fre­
quency, 40 db at .6 cutoff frequency. 
Input and output 10,000 ohms. 

LPM units (Low Pass) are down less 
than 6 db at cutoff frequency, and 
more than 30, db at 1,5 cutoff fre­
quency, 40 db at. 1.65 c~tOff frequency. 
Input and outp,ut 10,00 Ohm,S .. 
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BPM 
leries 

UTe Type 
BPH-50000 
BPH-l00DOO 
BPM-400 
BPM-440 
BPM-500 
BPM-&DO 
B;M-750 
BPM-8OQ 
BPM-l00b 
BPM-1200 
BPM-1500 
BPM-1GDO 
BPM-1BOO 
BPM-20tlO 

HPM& LPM 
Series 

UTe Type UTe Type 
BPM-2500 HPM-1500 
BP,",-30oo HPM-4000 
BPM-321i0 LP,",-20P 

LPM-3oo 
BPM-4000 LPM-500 
BPM-4BOO LPM-l000 
BPM-5000 LPM-1500 
BPM-GooO LPM-2000 
BPM-G400 LPM-3000 
BPM-Bilop LPM-5000 
BPM-l0000 LPM-&bOo 
BPM-20000 LPM-800b 
HPM-5oo LPM-l0000 
HPM-l000 LPM-15000 
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VOLTAGE TUNED FILTER 
For these (and many other) applications: 

• Electrically tuned receivers - no moving parts -
remotely tuned; 

• Control of filter function by computer; 
• Tracking filter for frequency synthesizers and other 

high distortion sources; 
• I.F. Amplifiers with multiple frequencies; 
• Phase modulators 
• Tunable frequency discriminators; 
• Swept receivers for surveillance and intercept; 
• Channel selection in receivers and transceivers - ganged 

to transmitter channel selector; 
• Carrier locked receivers for frequency agility. 

Vari-L Company, Inc. has applied 18 years' experience in 
manufacturing of solid-state tuning devices to the often ex­
pressed need for a line of high quality, medium cost voltage­
tuned filters and is pleased to announce the VTF series 
(Voltage-Tuned or Varacter-Tuned Filter) described below. 
The Vari-L VTF line of filters features the following charac­
teristics: 1. Constant bandwidth (in MHz) and constant in­
sertion loss (output flat to· within .25 dB) over the full 
tuning range. 2. Voltage tuning; no power drain. 3. No hyster­
esis; high tuning speed; sweepability. 4. Very low VSWR­
input and output. 5. Low intermodulation distortion. 6. High 
power handling. 7. Compact; rugged; insensitive to mechani­
cal shock and vibration. 8. Remotely tunable; programmable; 
adapted to closed loop operation. 9. Symmetrical passband; 
true Butterworth "textbook" performance. Request Bulletin 
#107 for specifications. 

TYPES AVAILABLE FROM STOCK 

SPECIAL WIDEBAND PRODUCTS 
The engineering staff which has developed .the components 
shown in this catalog has a diversified knowledge of wide 
band and other RF components for applications from VLF up 
into the microwave region. We have made two, four"and eight 
way power dividers, directional couplers, special antenna 
couplers, hybrid junctions, and numerous other custom de­
vices to solve difficult circuit problems. We invite your in­
quiry and will give it prompt and careful attention. A compe­
tent technical person is always available for consultation 
by telephone or visit to your plant. 

Fig. 12 VTF Filter (Case No. CD·2) 

OUTLINE DRAWING 

DIMENSION TABLE 
CASE No. A OIM. S DIM. L DIM. H DIM, CONNECTORS 

CD-I 3-3/8 4 4-3/8 1-23/32 BNC 
CO-'2. 2-114 2-7/8 3-1/4 1-15/32 8NC 
CD·3 2-1/4 2-7/8 3-1/4 1-15132 SMA 
CD-4 1-5/B 2-1/4 2-5/8 1-15132 MA 

NORMALIZED FREQUENCY vs. VOLTAGE 
FOR OCTIVE RANGE VTF FILTERS 

PAGES: 1-988 (Vol. 1) ... 989-2008 



Cermet Resistor Networks 
Allen-Bradley, the leader in quality composition resis­
tive materials, has been. producing cermet resistive 
elements for many years. They are much more compact 
than networks made of individual matched resistors. 
Applications include IC logic circuitterminators, pull-up 
and pull-down resistor arrays, attenuatbr circuits, volt­
age dividers or for any job requiring resistors with 
excellent characteristics and small size. Allen-Bradley 
cermet networks are available in molded dual in-line 
or single in-line packages compatible with automatic 
insertion macHines. Tolerances to +0.5% and temper­
ature coefficients of resistance as low as + 150 ppm/oC. 
High purity alumina substrates, specially formulated 
inks and stringent quality assurance procedures jnsure 
repeatability. Resistors and capacitors can be joined 
in same package to provide R-C combinations. 
For more information, write for Bulletin 5850. 

Precision Thin Film Resistor 
Networks 
Integrated films of chromium cobalt are vacuum depos­
ited on specially selected substrates to make Allen­
Bradley precision thin film resistor networks. All resist­
ors are deposited simultaneously. Resistance change 
due to temperature (TCR) is very low and uniform 
across the entire substrate (TCR tracking). All inter­
connections are metal film (no solder or welded joints). 
Networks available in packaged or unencapsulated 
forms with or without leads or conformal coating. Abso­
lute tolerances as low as + 0.01% @ 25°C over the 
standard resistance range. Standard TCR + 25 
ppm/oC, TCR tracking + 5 ppm/oC. Applications in­
clude any precision electronic equipment requiring 
close tolerances and/or low temperature coefficient 
resistors. 
For more information, write for Bulletin 5801. 

CdS and CdSSe 
Photoconductors 
Allen-Bradley introduces a new line of cadmium sulfide 
and cadmium sulfo-selenide photodetectors. These 
photocells may be produced individually or as part of 
complex arrays. Three basic materials provide peak 
spectral responses of 515, 575 and 625 nanometers. 
On resistance is 1000, 3000 and 7000 ohms at 10 foot­
candles. Static dark resistance typically above 100 
megohms. Voltage ratings 75 or 100 VDC from -55 to 
+S5°C, standard. Power dissipation typically 75 milli­
watts. Standard and custom units available. 

For more information, write for Bulletin 5910. 

SEC. 3130 • INTEGRATED & HYBRID MICROCIRCUITS 
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Plu,g into 

AU GAT 
Where new concepts in 

Ie handling originate 

Enclosure and Rack Assembly 
• Rack pivots for back panel accessibility 
• Back panel of assembly easily removed 

for automatic wire wrapping 
• Designed for standard 19 inch 

relay rack ' 

IC PACKAGING PANELS 
Wire wrap socket panels with 
power and ground planes 

Universal 
• Modular construction. In multiples of 

nine rows up to 54 
• Each nine row section accepts 3 inter· 

facing plugs for 1·0 connections 
• Accepts any combination of 

14,16, 18,24,36 and 40 
lead DIP ICs 

Modular 
• Multiple of 30 patterns up to 180 
• Each 30 pattern section accepts 

3 interfacing plugs for 1·0 
connections 

• Accepts 14 and 16 lead 
DIP ICs 

Plug In 
• 60 patterns standard 
• Edge connector take·off . 

Connector supplied separately 
• Accepts 14 and 16 lead 

DIP ICs 

SOCKETS AND PLUG ACCESSORIES Breadboard and Test Panels 
Eliminates soldering or welding IC leads Low Profiie Sockets 

• PC and wire wrapping style 
• For 14, 16, 18,24,36 and 

40 lead packages 
• Accepts all round and flat 

lead 

Plug Accessories 
I nterfacing and Adaptor Plugs 
for Flat Cable and Individual 
Conductors 

To 5 Case Size Sockets 
• 6,8, 10 arid 12 contact arrangements 

• 10,25 and 50 patterns standard 
• Solderless jumper inter -connections 

Other AUGAT Products: 
• Transistor Sockets • HeatSinks 
• Crystal Sockets • Component Holders 
• Relay Sockets • Clamps 
• lead Sockets • Battery Holders 
• TestJackets 

AU'Al. r~~d::' C,mol,t, 

36 Perry Ave., Attleboro, Mass. 02703 
Tel: 617/222-2202 
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HYBRID MICROELECTRONICS DIVISION 
~ PRECISION THICK FILM, PASSIVE NETWORKS 

CAL-R Thick Film Passive Systems offer a wide variety 
of dual-in-line packages, single-in-line packages and 
flat packs including: Digital to Analog/ A-D Binary Ladders 
(through 12-bits), BCD Bipolar Ladders and 
Precision Resistor Networks. 
CAL-R thick film resistor compositions fused to a 
high purity 96% aluminum substrate insure low 
thermal gradients, high thermal stability and matched 
electrical characteristics. 

ELECTRICAL SPECIFICATIONS 

DUAL and SINGLE 
IN-LINE AND FLAT PACK LADDER 

CHARACTERISTICS RESISTOR NETWORKS NETWORKS 
Resistance Range 10 ohms to 1 megohm 10 ohms to 500K. ohms 
Temperature ±150 PPM/ac ±50 PPM/ac 
Coefficient 

Tracking to: 15 PPM/ac 5 PPM/ac 

GENERAL SPECIFICATIONS 
Operating Temperature Range: -55°C to +125cC 
Storage Temperature Range: -65°C to + 150°C 
Stability To: 25 PPM/year 
Settling To: 50 nSec. 
Fast Rise Time 
Minimum size for maximum efficiency and quality. 
All networks are 100% inspected to applicable requirements 
(MIL-Specs or inhouse). . 
All networks meet or exceed the performance requirements 
of MIL-R-1059F when applicable, including the following: 
Short Time Overload: (MIL-R-10509F par. 4.6.6, 2.5x rated). 
Temperature Cycling: (MIL-R-10509F par. 4.6.4). 
Thermal Shock: (MIL-STD-202C, Method 107B, Condition B). 
Resistance to Solder Heat: 
. (MIL-STD-202C, Method 210, Condition B). 

Vibration: (MIL-R-10509F par. 4.6.16). 

BIT I 

BIT 2 

BIT 3 

BIT 4 

BIT 5 

BIT 6 

&IT 7 

:r" •• -~BIT B 

rv,,-~BIT9 

r-v'-~ BIT 10 

BIT 11 

BIT 12 

TERM 

; CERMET CHIP RESISTORS 

14 
R R R R R R 

I R R R R R R R 

11 1+ !+ !. !·I 
!----------1 

iSb ! 
I 2R I 

~r--!-i --.MrD---+! -0 
i i I_. _____ ~ __ I 

: o 

CAL-R chip resistors are designed for use in thick/thin film 
h~brid app'lications. Ideally suited where small size, 

CALOR CHIP RESISTOR DIMENSIONS 

high stability and superior performance are required. Size 
Length (L) 

±.OO5 
Width (W) 

±.O05 

SPECIFICATIONS CR1 .050 .040 

Electrical CR2 .075 .050 
CR3 .10 .050 Resistance Range: 10 ohms to 5.6 megohms 

Tolerance: ~ 
. 1 % (F), 2% (G), 5% (J), 10% (K) standard and 20% (M) 
Power Rating: 100 Milliwatts CR1, L 

200 Milliwatts CR2 and 250 Milliwatts CR3 ~ 
Short Time Overload: Less than 0.50% b. R 
Temperature Coefficient of Resistance: 

±300 PPM/cC, ±150 PPM/cC standard, T 
±50 PPM/cC available through .56 megohms as 
measured from -55cC to + 125°C with 25cC as 
refe~ence. STYLE A 

Mechanical 
Configuration: Please refer to diagrams 
Construction: 96% Alumina substrate with 

propriety CAL-RCermet resistance element 
Terminations: Palladium silver is standard for Style A. 

Platinum gold is standard for Style B. 
Otherterminations as well as gold backing available. 

TERMINATION MATERiAL 
A Palladium Sliver B 

Thickness (T) 
±.OO3 
.012 
.016 
.016 

Platinum Gold 

Environmental CALoR CHIP RESISTOR NUMBERING SYSTEM 
Operating Temperature: -55°C to +125cC 
Moisture Resistance: Less than 1 % change when tested per 

method 106 of MIL-STD-202 . 
Life: Less than 1% change when tested per method 1080 

(+85C C) of MIL-STD-202 

I Termination I Value I I Size I Style I Material I (ohms) Tolerance TCR 
CR1 A A 1K ±10% 150 

@LllJfuilfl INC. 

(Typ. Part Number) 
MICROELECTRONICS • CAPACITORS • RESISTORS • THERMISTORS 

1601 Olympic Boulevard, Santa Monica, California 90404 • (213) 451-9761 • TWX 910-343-6966 
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C T S CORPORATION ELKHART, 'NOlANA HYBRID CIRClllTS 

CIRCUITRY TO SPECIFICATION 

Over ten years of CTS cermet circuitry experience are 
concentrated in a 65,000 square foot facility in West 
Lafayette, 'ndiana, devoted to the manufacture of cermet 
passive and active circuits. 

Cermet microelectronics offers many design possibilities 
to the forward·thinking engineer. Words such as high 
power, extremely low power, high frequency, precision, 
miniature size, low noise, and high reliability are all used 
to describe this concept. Another word "flexibility" should 
also be included. This is the key to the success of the 
·CTS cermet microelectronics system. In order to provide 

the customer with an approach most consistent with his 
application, CTS offers both prototype and production 
facilities, several construction techniques, numerous pack· 
aging methods, three levels of quality control, and relia­
bility data to demonstrate product performance under the 
environmental conditions you specify. 

In order to achieve the best product for the lowest cost, 
CTS offers the flexibility required to optimize each appli­
cation. Careful analysis of each requirement by our design 
engineering, production, and quality control personnel 
enables us to recommend the best product design consis­
tent with your requirements. 

ORDERING INFORMATION: Place hybrid circuit orders at the following address: 
CTS Microelectronics, Inc., P.O. Box 1278, Lafayette, Indiana 47902 • Telephone 317-463-2565. TWX 810-342-1882 
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~ for Optimum Value 
~ in Packaged Networks 

THICK FILM MICROCIRCUITS 
FEATURES 
• Custoni design allows you to specify design tolerance, packaging, 

environmental requirements. 

• Engineering assistance for, production design. 
• Specialists in design of networks for high power dissipation. 
II Standard dual in·line packaging or modular packaging with screened 

silicone coating and choice of lead types. 

• Wide choice of pre·conditioning options. 

ELECTRICAL CAPABILITIES* 
Resistors Resistivity: 10 ohms to 1 Meg./sq. 
Tolerance: As required down to 1/2% Resistance: 1 ohm up 
Matching Resistance Ratio: ±0.1 % Voltage Coefficient: <5 PPM/V 
Temperature Coefficient: ±50·250 PPM/oC Noise: As low as 25db 
T.C. Tracking: 25 PPM Stability: 1 %/yr. 
Power Dissipation: 20 w/in,2 of resistor area or 2 watts/in.2 of ceramic 

Capacitors 
Tolerance: ± 5% Voit~ge: 3 VDC·lOOVDC Capacitance: 10 pf -100 mfd 

PHYSICAL 
Capacitors: Screened, Tantalum, Ceramic 
Substrates: Alumina, Beryllia 
Terminations: Wire Leads, Ribbon Leads or Solder Pads 
Conductors and Land Areas: Platinum Gold, Palladium Gold, Gold or Silver. 
Crossovers: As required 
Packaging: Dual in·line, Module, as required 
Coating: Screened Silicone, as required 
'For tighter parameters, contact Microcircuit Department. 

THICK FILM CHIP RESISTOR 

PRECONDITIONING OPTIONS 
• Power Aging • Thermal Shock 
• Temperature Cycling • X·Ray 
• Temperature & Power • Noise 
• Temperature Aging • GARD 
• Short Time Overload 

To obtain prototypes for your circuit ... 
contact your bale representative or phone 
or write Dale at the address beloW. Dale's 
Microcircuit Department is geared to assist, 
you with every phase of design-providing the 
shortest possible leadtime between concept 
and production ready component. 

POWER 
PHYSICAL SIZE CODE RATING Resistance Range: lOOn to 300K. Load Life: 1 % AR, 1000 hours 

IOn to 5 Meg. by special Order at 80° C .050 x .050 550 75mw 
Tolerance: ±20%. ±10%, ±5%, Humidity: 1 % AR per MIL·STD·202C .050x .075 575 100mw 

±2%, ±1 % Temp. Cycling: -55° C to.+150° C, .050 x .100 5100 150mw 
Temp. Coefficient: ±200 PPM ' ±0.5% AR 
(-55° C to +150° C) +25° C Reference Operating Voltage: 100 VDC maximum .050x.150 5150 300mw 

WIREWOUND and FILM PACKAGED NETWORKS 
FEATURES 
• Choice of linear wirewound, • Complete environmental 

bobbin wirewound, metal film, protection 
carbon film or cermet elements • Dale networks meet or 

• Less components to stock exceed requirements of 

LADDER NETWORKS 
II Output Accuracy: ± .05% full scale accuracy or ± 1/2 least 

significant bit, whichever is less. 

• Output Variation with Temp.: ± .1 % full scale accuracy or 
± 1 least significarit bit, whichever is less. 

or handle fv1IL·R·26, MIL·R·93 or 

• Reduced inspection time MIL·R·10509, depending 
on type of element used 

• Operating Temp. Range (For Accuracies Specified Above): -55° C 
· to +7bo C (Film Type) _55° C to +125° C (Wirewound Type). 

• Ease of assembly 
• Matched resistors cannot 

be mixed or lost 

• Packaged to meet your 
requitements 

GENERAL RESISTOR ELECTRICAL CAPABILITIES 
WIREWOUNO FILM (C b & M I I) ar on e a 

• Input Resistance (All inputs connected): lKU to 500K!! 
II Output Resistance (All inputs grounded): 250!1 to 125K!l 
• Insulation Resistance: 100 Megohms minimum. 
• Terminals: Solderable or weldable wire leads. 
• Packaging' Epoxy or Silicone resin potting Transfer molded , 

Power Rating .lto lOW .02 to.5 W Can be encapsulated. Other types of special packaging available 

Resistance Range 1 ohm to 1.5 Meg. 5 q~ins to 5 Meg. 
to meet your requirements. 

Tolerance .02% to 1% .1%to 1% BINARY DIGITAL·TO·ANALOG LADDER NETWORKS 

Tolerance Match .005% .05% 
Resistor Parameters for meeting 4 and 8 bit dimensional requirements 

WIREWOUND FILM 
Temp. Coefficient 5 PPM/oC from 25PPM/oC 1/8 watt from - 55° C to + 125° C, 0°Cto+75°C Power 1/2w~ttfrom -55°Cto+70°C, 

Temp. Coefficient 2 PPM/o C from 7 PPM/DC 
Rating derated linearly to 0 at +145° C derated linearly to 0 at +145°C. 

Match 0°Cto+75°C Temp. o ::t:20 PPM/" C from -55° C to 400 PPM/o C max. T. C.'s 
Coefficient + 125° C. Lower T.C.'s available available down to 25 PPM/" C 

Resistance Stability .005%/yr. .03%/yr. upon request 
Operating Teinp. -65°Cto+145°C -55°Cto+175°C Heat Rise 20° C max. at rated power 60° C max. at rated power 

DALE ELECTRONICS, INC., P.O. Box 609 • COLUMBUS, NEBRASKA 68601 • PHONE: 402·564·3131 • TWX: 910·626·8314 
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: HUGHES: 
I I L __________________ J HUGHES TOMORROW 
HUGHES AIRCRAFT COMPANY 

On these two pages you'll find some 'of the most advanced MOS circuits made. MOS DIVISION 
You'll also find they're available off the shelf. Through direct OEM or distributor inventory. 
The line is more extensive arid there's more to choose from: 

1. More custom devices. 2. More LSI devices. 3: More standard catalog LSI and MSI products. 
There's lots here. But just in case you can't find what you want, our sales people can probably 
get it to you. So call us. 

COMPLEMENTARY MOS INTEGRATED CIRCUITS 
Monolithic medium scale integrated logic circuits. 
Operating single positive or negative power supply, 
6-15 volts. Operating speed to 2 MHz with 10 volts. 
High noise immunity. High input impedance. Low power 
dissipation. 14 and 16 pin dual inline package. 

HC0S4000D Dual3-lnput NOR Gate Plus Inverter 

HCOS4001 D Quad 2-lnput NOR Gate 
HCOS4002D Dual 4-lnput NOR Gate 

HCOS4004D 7-Stage Ripple Counter/Freq. Divider 
-TO-S 

HCOS4013D Dual D-Type Flip-Flop w/Set-Reset 
HCOS4014D 8 Stg. Parallel Input Serial Output Shift 

Register· 

HCOS4005D 16 Bit Non-Destructive Read/Write 
Memory HCOS4015D Dual 4 Stg. Serial Input Parallel Output -SIR· 

HCOS4006D 18 Stage Static Shift Register 

HCOS4007D 
HCOS4008D 
HCOS4009D 
HCOS4010D 
HCOS4011D 
HCOS4012D 

Dual Complementary Pair Plus Inverter 
4-Bit Full Adder· 

Hex Buffer Inverting· 

Hex Buffer Non-Inverting· 

Quad 2-lnput NAND Gate 
Dual4-lnput NAND Gate 

~ . . . . 
n •• 

~ • ~.' • t. . . I ' . , . " , . 
:., .-.. ~ ... 
", _ .... , .. 

~~~ .~ . --~ 
~~ J ~ l- rI-:: =.,_ tJI;_ 

is' lit-

14 Pin DIP 16 Pin DIP 
LOW VOLTAGE CMOS are also available In 
HC057000 seri~$ which feature 1.5 volts power 
supplies. 

"Note: All parts use the 14 Pin DIP exce·pt those designated 
with (*j then 16 Pin DIP. 

UNIVERSAL COUNTER/7 Segment Display Driver 

HCrR0107D A synchronous decade co·unter with 
controlled count direction and presetting BCD 
inputs. Independent storage register. BCD coder and 
seven 30 "\10 It output switches. Diode protected inputs. 
Monolithic P-channel enhancement mode silicon 
construction. TTL compatible. VDD -l8v, Voo 
-24v. Package-24 pin DIP, 100 mil pin-to-pin 
spacing. 

I ~ I For fast order service or information on specs, prices and delivery, use cr ....... 1\11 h h . h t I' (800)854-3280 ug es 0 I ne in California (714)548-0671 
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MOS CIRCUITS 
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: HUGHES: 
I I L __________________ J 

·"·,,,;,~~m 
HUGHES AIRCRAFT COMPANY 

MOS DIVISION 

DYNAMIC SH.fT REGISTER 

Product PIN Description 
No. Power 
Bits MW/Bit 

HDSR10~4 Single 1024 Bit SIR 1024 
HDSR1025 Dual 512 BitS/R 1024 
HDSR1026 Quad 256 Bit SIR 1024 
I-1DSR2164 Dual 64 Bit SIR 128 
HDSR3066 Triple 66 Bit 198 
HDSR4064 Quad 64 Bit 128 

READ ONLY MEMORY/CHARACTER 
GENERATOR 

IROM2560-256x10 read only memory. Available with 
ASCII coding or custom coding. 500 nsec. access time. 
TTl compatible. Gate protected. Three chip enables. 28 
pin dual in-line package. VDD = GND, Vaa = -12V, 
Vas = +5v. 

MULTiPLEXERS 
4,6 & 8 channel switches. + .3/ -25v, RON 250 Ohms, 2v 
threshold. 
HMUL1445 
HMUL2661 
HMUX3705 

4 channel MOSFET Switch 14 pin flatpack 
6 channel MOSFET Switch Pkg...,.TO-116 
8 channel Switch with 1 of 8 decoder on 
chip. Output enable control. TTl com­
patible. 16 pin dip. 

.1 

.1 

.1 
3.0 
.4 
.6 

Max.Op 
Vas 'VDD VaG V4> Pkg. Freq. 

1bMHz +5V -5V -15Y TO-99 
10MHz +5V -5V -15Y TO~99 
10 MHz +5V -5V -15Y TO-116 
10 MHz ,+5V -12V -16Y TO-99 
1 MHz OV -10V -15Y TO-100 
1 MHz +5V -lOY -lOY TO-100 

TV SYNCH CIRCUIT 
HSUB0525 Digital Video Timing Generator produces hori­
zontal and verticdl frequency synchronizing and blanking 
pulses for roster generation in 525 line video display systems. 
Automatic interlace. Inputs diode protected. 1.008 MHz input. 
Outputs: horizontal blank, composite synch, composite blank, 
video blank and vertical blank. Vss = +5V, VDD = -10V, 
VaG = -15V, TO-1 00 Pkg. 

PACKAGE DIMENSION 

ii~ l: ~ - ::: .... 

T _ !:!::_ 
8 LEAD TO-99 TO 100 TO 72 

DISCRETE MOSFETS 

RON glit 
Package 

Type 

Insulated Gate FETS (mmhos) 

HDIG1030 General Purpose Amp -15v 2v 250 1.4 to-72 
HDIG1886 Electrometer -15v 2v 250 1.4 TO-72 
HDIG8551 Dual Transistor Amp -30v 2v 600 0.7 TO-99 

Diode Protected MOSFETS 

220 TO-72 
30 TO-72 

HDGP1000 General Purpose Switch -20'1 2v 
HDGP100l General Purpose Switch/Amp ,-20v 1.8v 
HDSW2106 20 Ohm Switch -15v 1.8v 20 8.0 TO-72 
HDSW3005 low leakage 600 Ohm Switch -30v 2v 600 0.7 TO-72 
HDSW8318 General Purpose Switch -15v 2v 250 1.4 TO-72 
HDSW8348 General Purpose Switch -15v 1.8v 40 4.0 TO-72 
HDSW8550 High level Dual Transistor Switch -30v 2v 600 0.7 TO-99 

r----~----~--------, 
I I 
I HUGHES I 
I I 
I I For detailed information or location of your nearest Hughes distributor write or call: 
L_~ ________________ J 

HUGHES AIRCRAFT COMPANY 
MOS Division, Hughes Aircraft Company, 500 Superior Ave., 
Newport Beach, Calif. 92663, Tel. (714) 548-0671; TWX (714) 910-596-1374. MOS DIVISION 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1541 
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LEDEX STANDARD DRIVER CIRCUITS - Off·The·Shelf 

28 VDC 

~ 

+ 

LMD • 3 DRIVER 
PULSE DIFFERENTIATOR 

.31()11 x .36()11 X .150" 

26VDC 

OUT J\ _____ 
-l 1+250 msec. Typ. 

Hybrid microcircuit· converts a positive step 
voltage into a differentiated positive output 
pulse. Useful as a driver for stepping switches 
and latching relays to reduce the average 
power or hold·in current when driving units 
with pulses of long duration. Upon application 
of an input pulse or voltage, a differentiated· 
output pulse is produced which returns to 
zero,. maintaining negligible standby power for 
continuous application of input voltage. Nega· 
tive differentiation is inhibited on removal of 
applied voltage. 

SPECIFICATIONS 
Symbol Value 

Maximum input voltage . V + 35 VDC 
Maximum output current lOut 1.5 Amp 
Maximum pulse rate PRF 2 PPS 
Maximum Von drop Von 3 V 
Operating temp. range ToO to + 100°C 
Storage temp. range T s - 55 to + ISOOC 
Pulse width 50 msecat 50% amplitude 
Other Voltages and Output waveshapes on request. 

LMD·5 POWER DRIVER 
Switches 325 Watts 

+5V +45 r---------, +6DV 

: OPT'ONALO'OITAL: fo.EX<TT."VC--",-!-;;", 
I Ie FOR MULTIPLE r-t:l- NODE C 
I INPUT CQNTROL I LEDEX 
I I MICROELECTRONIC L _______ ---l DRIVER 

DIGITAL INTEGRATED 
CIRCUIT 

ICUSTOMER SUPPLIED) L~-.JUl ,JUl 
J"t-45V clamp 001 required to provide 
11O&Ovoltoutpulswing. 

Hybrid power driver, up to 7 amperes, converts 
low level input signals into levels high enough 
to drive heavier loads, such as solenoids and 
motors. Includes conventional OTl input with 
non-inverting sinking output stage, expander 
node terminal for logic input control from other 
sources of system, and negative·going-transient 
protection in output circuit. 

SPECIFICATIONS 
Control voltage 

Output voltage 

Continuous current 

Pulsed current 

Operating temp. range 

+I2V 

+65V 
5 Amp 

7 Amp 

- 65 to + 150°C 

CUSTOM HYBRID MICROELECTRONICS 

LMR-4 
VOLTAGE REGULATOR 

Regulates Up To 150 Watts 

TYPICAL CIRCUIT '::' 

When you need a precision voltage regulator 
with a typical line regulation of 0.02%, try the 
lMR-4. This low profile TO-3 thick film hybrid 
circuit consists of an adjustable series regula· 
tor capable of regulating 8 to 50 volt. DC 
power supplies. It includes an internal FET 
cu!re~t source to. ~jve you excellent rip~le 
rejection (40 db minimum). The lMR-4 permits 
the· use of smaller, less expensive filter capaci· 
tors. It can also be used as a driver for higher 
current regulators. 

SPECIFICATIONS 
Parameter 

Input Voltage 
Output Voltage 
Load current 
Line regulation 
Load regulation 
Power dissipation 

Typ. Max. 
60V 

8 to 50V 
I Amp 3 Amp 
0.02% 0.2% 
0.2% 0.5% 
10 Watts 25 Watts 

Whether it's producing simple driver modules, volt· 
age regulators, complex microelectronic switches or 
any other custom circuit miniaturization, Ledex is 
the company that's staffed tohelp you 

Expert Design Assistance We make sure our field 
people are knowledgeable ... and that our "in· 
side" people go "outside" when you need them. 
That's what we have - experienced people who'll 
jump on a plane on an hour's notice and give you 
design help. 

Consistent Production Quality You'll get the kind 
of quality you're looking for with Ledex micro­
circuitry. To assure you of .consistently high 
production quality, we use computerized rna· 
terial and process controls. 

Fast Prototype Development Your schedules are 
short. You need accurate custom microcircuitry 
answers pronto. So we're set up to furnish proto­
types fast, normally within four to six weeks, and 
some within a few days. 

In addition to microelectronics, other major Ledex 
products include solenoids, stepping motors, and 
stepping switches. So, when you work with our 
engineers, you also benefit from our· wealth of 
experience in interfacing microelectronic technology 
with the application of electromechanical products. 
Feel welcome to call or write us for engineering 
assistance. And for information on more Ledex 
off-the-shelf microcircuits, ask for catalog E·6000. 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 4.5401 

phone (513) 224-9891 
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Multitech Microelectronics 

Multitech Microelectronics (a Multitech Company) has 
established a leadership position in the lield of Microelectronic 
Technology due to superior performance, high reliability and 
low cost in the design and high volume production of 
custom microelectronics, hybrid circuits, and passive networks. 

Multitech Microelectronics' comprehensive production and 
engineering facilities are able to support any hybrid design 
technique. 

Pretesting of chip devices O.C.'s, MOS-FET & LSI) over 
temperature prior to assembly into the hybrid, assures optimum 
component performance characteristics and parameters. 
Multitech Microelectronics engineers will convert existing 
designs to hybrid or will design the circuit to your performance 
requirements. 

a MULTITECH Multitech 
Microelectronics 

583 Monterey Pass Road, Monterey Park 
California 91754 Telephone: (213) 283-7773 

See YELLOW SECTION for Locel Offices, Phones 1543 



How to use 

to find manufacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include, 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find manufacturers' catalog Information 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 
These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find manufacturers' addresses. phones and sales oftlces 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



HIGH PERFORMANCE 
MONOLITHIC IC AMPLIAERS 

Description 

COMMERCIAL Compensated 
GRADE Compensated 
GENERAL Uncompensated 
PURPOSE Uncompensated 
OP AMPS Dual Compensated 

MILITARY 
GRADE 
GP OP 
AMPS 

SELECTED 
PERFORMANCE 
MILITARY 
GRADE 
GP OP 
AMP5 

Dua I Compensated 
Compensated 
Compensated 

Compensated 
Un~ompensated 

Dual Compensated 
Dua I Compensated 

Compensated 

Compensated 
Compensated 

Uncompensated 
Uncompensated 

Compensated 
Compensated 

Uncompensated 
Dua I Compensated 
Dua I Compensated 

Compensated 

Order Codes 

S5S741C 
S5S307 
5SS301A 
555841C 
555747C 
5551458 
mono OP.o5C 
mono OP·05H 

S55741G 
555841G 
55S747G 
5SS1558 
mono Op·05G 

SSS741B 
SSS741 
5SS201A 
SSS101A 
SSS207 
S55107 
S55841 
S55747B 
S55747 
mono OP·05 

FAST Commercial Compensated mono OP.olC 
SETTLI Compensated mono Op·Ol H 
OP Military 
AMPS 

SEC. 3130 • INTEGRATED & HYBRID MICROCIRCUITS 

FEATURING THESE UNPRECEDENTED IC SPECIFICATIONS 
• Tevos :$ 0.6 p.V loe • Vos :$ 0.1 mV 
• eMRR 2: 120 dB • I. :$ 350 pA, Tevos < 3 p.v/oe 
• 0.1% SETTLING < 1 p'sec • Avo 2: 1,000,000 
The condensation necessary for this catalog forces omission of many parameters app'earing 
in our full data sheets, which are available by calling our sales offices or distnbutors. 

Guaranteed (Min./Max.) Specifications (Ys = :!:15V, TA = 250C) 

Input DC OutPut DC Power Other Features 

Package 
Codes 

J, P 
J, P 
J, P 
J, P 
J, K. P 
J 
J, P 
J, P 

Commercial ----+------+----+...,...-'-'-~'-I-~ 
LOW 

LEVEL' 

OP 

AMPS 

Military 

S5S308A 
S5S108A 

Replaces Compensated SSS312 
112·312 Compensated 555112 

PRECISION Commercial 
HIGH 
SPEED 
COMPAR. Military 
ATORS 

TYPICAL PRICES 

3.60 
5.10 
7.00 
6.60 
9.80 
4.70 
8.50 
8.80 

18.50 
9.00 

22.50 
18.00 
30.00 
70.00 
9.00 

50.00 
18.00 
38.00 
75.00 

2.80 
3.95 
5.45 
5.10 
7.50 
3.65 
6.60 
6.80 

14.35 
6.75 

16.30 
13.95 
21.60 
50.75 
6.75 

38.75 
13.95 
27.55 
54.40 

mono,CMP.01C J, P 
mono CMP·01 E J, P 

mono CMP·01G J, P, L 
mono CMP·Ol J, P, L 

PACKAGE OUTLINES 

8 Pin Hermetic Case TO·99 
UJ" 5uffix 

10 Pin Hermetic Case TO·l00 
"K" Suffix 

~PRECISION 
~Mg~9!!!tl!~~ 

..... ..;.;;;"-' __ ..:3"'.2"'5.... a Bourns Affiliate 

1500 Space Park Drive, Santa Clara, California 95050. (408) 246-9220· TWX 910-338-0528. CABLE MONO 
Note: Prices subject to change without notice; consult PMI for latest price and product availability information. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1545 
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~PRECISION 
~Mg~9!!I~!~~ 
, . ~ B~urns Affiliate 

• World's First'6 Bft Single 
Chip D/A Converter 

• 8 Bit Single Chip D/A 
Converter 

• to Bit Single Chip D/A 
Converter 

• D/A Summing Amplifier 
• Aip Precision Comparator 
• 10 Bit Current Source 
• to Bit Current Source 
• t2 llit Current Source 
• 10 Bit Resistor Network 
• t2 Bit Resistor Network 

• Two Chip D/A with Output 
Op AiRp Option 

• Three Chip D/A with 
Built-In Output op Amp 

• Two Chip BCD D/A 
Converter with Built-in 
Output op Amp 

mono DAC-02 
mono DAC-02C 

mono DAC-03 

mono OP-Ot 
mono CMP-Ot 
mono DAI-Gt 
mono DAI-Ot B 
mono DAI-02 
mono DAR-01 
mono DAR-02 

AIM OAC-tOt 
AIM DAC-tOt 
AIM DAC-tOt 

AIM DAC-110 
AIM DAC-11o 
AIM DAC-11o 

• Two Chip 12 Bit D/A with AIM DAC-t2o 
O~tput op Amp Option 

Bit + Sign Modu,e 
• Fast to Bit Module 
• I\'iuitiplylng Module 
• DlII!litcher, SchottkY Diode AIM DAD 
AID CONVERTERS 
~ vefy Hi Speed Module, AIM AD-to01 

7 t~ru to Bits 
• 111 Speed PC ~ard AIM AD-10DO 

Card AIM AD-t2DO 

DIGITAL/ANALOG AND 
. . 

During 1970-71 Precision Monolithic§ 'became ~~e ac~nowledg,d 
leader ill production of low cost Ie 0/ A converters by'intrpdpcing 
the following breakthroughs: .. ... .' . . 
(1) A complete 6 bit 1 p'sec Df A converter on a single ch!p, contain­
ing reference, switches, matched resistors, and output amplifier 
accurate to 7 bits over a wide temperClture range; (2) A two-chip'lO 

PIIINCIPLE BY WHICH MONOTM CONVERTERS OPERATE: HOW TO: 
MSB 2 3 4 ..... LSB 

• Current Steering for Fast Response 
• Matching Current Setting and 

Feedback Resisto" on Same Chip 
,..akes Voltage Output Independent 
of Absolute Resistance . 

• Full Scale Adjust Trimpat to V­
Lead Trims IFS to Give Exact EOUT, 
Without Affecting Dynamic Response 

• Apply External Reference 
• Set Any Arbitrary VOUT 
• Extend DAC's to 

Higher Accuracy 
and Resolution 

• Go Bipolar With 
Accurate Zero 
Point Track 

Note: Prices subject to c_ange without notice; consuH PMI for latest price and product availabilItY Information_ 
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ANALOG/DIGITAL CONVERTER PRODUCTS 
bit DI A converter with .05% untrimmed film resis­
tors, accurate over a wide temperature range; (3) 
Fast precise low-cost DIA sum and AID comparator 
amplifiers; (4) 0.025% automated measurement and 
sorting over temperature. Further developments will 

Hermetic Dip 100 up Prices 
Corresponding to Each 

Combination of Linearity! 
Tempco are Tabulated in 

16 Pin Dual 
In·L1ne Package 

uQ" Suffix 

.095 r--.310 ~ 
Mtnr==·290 ~I 

~~ 
fMOIOJ. \ 
I-- .375 ---I 

MAX. 

provide similarly high performance low-cost IC units 
for 12 bit binary and BCD DI A converters, and min­
iature AI D converters during 1971-2. Watch for 
and be ready to capitalize on these revolutionary 
advances for your system! 

mono OAC-Ol 
World's First 
Completely $995 t 
Monolithic 0 I A 
Converter 

AIM OAC-l00 
World's First 
Two-Chip 10 Bit $1595* 
0/ A Converter 

t2000 up 
Silicone Dip 

*2000 up, 0.2% lin. 
Silicone Dip 

STANDARD MODULE SIZES· 
(2) 22 

STANDARD PC CARD SIZES 

z 
U 

x 

-k~/':~l H ~ 
I' 

~L/'?~W 
f' ~ 
H 

L w H L Connector 
2" 0.7" V 3.75" 4.5" JU' 44 Pin (2) 
2" 2V:!" "AI" U 3.0" 4.0" JU' 44 Pin (2) 
2" 4" 0.4" W 

.050 T~~-=="~eI 14 Pin Flat 
Package 

£1M" Suffix 

L=WIIII!~""'=== 
Tn .065 
.019 TYP ,.050 
~15 ;,,;,. __ ... ~ 

:oo'6"'it= ~ 
.004 .025 TYP. 

~PRECISION 
~MD~9!!!tl!~~ 

a Bourns Affiliate 
1500 Space Park Drive, Santa Clara, California 95050 • (408) 246-9220· TWX 910-338-0528 • CABLE MONO 

Note: Prices subject to change without notice; consult PMI for latest price and product availability information. 
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SOUTHERN ELECTRONICS CORPORATION 
, 150' WEST CYPRESS AVENUE, BURBANK, CALIFORNIA 91502 ' 

. PHONE: (213) 846-9302 
TWX 910-498-2207 

Network Products 

SOUTHERN ELj::CTRONICS' line of "Network Products" answer industries 
requirements for spej:ial circuitry. High reliability manufacturing tech­
niques' arElutiljzed in packaging MIL-quality discrete components in 
standarqized large volume production. 

TYPI~AL APPLICATIONS 
"Network Products" are unexcelled for sophisticated applications of com­
plex circuit packagin~, where extreme relia~ility and miniaturization is 
req!Jired. The followin~ are a feiN typical examples. 

DIGITA~ LINE TERMINATION MR~YS 
Application: Twisted P'!!r Termination Coaxial Line Termination 
DIGITAL PULL-UP fiETWqRKS 
Appiication: Unuse~ G~te; Wired or Parallel Hi~h Speed Pull-up 
Af>,!ALPG SCALING NETWORKS 
Application: Gain Ranging Series Attenuation Voltage Division 
LADDER NETWORKS 
Application: Digital to Analog Conversion Analog to Digital Conversion 
RC NETWORKS 
Application: Line Termination Notch Filter Phase Shift 
RCL NETWORKS 
Application: Delay Lines 

GENERAL SPECIFICATIONS 
The following specifications apply to all thick film products 
of Southern 'Electronics network qperat'ions. 

SUBSTRATE CONDUCTORS 

T011G 

Material: 96% or 99% Alumina 
Size: .002S in.2 (.05 x .OS) to 4 in.2 
Thickness: .010" to .100" 

Material: Thick film, noble metal compositions, selected to suit 
individual applications such as, solderability, ultrasonic 
or thermo-compression bondabJlity, etc. 

1548 

Surface Finish: Down to 101£ in. eLA 

RESISTORS 
Material: Thick film, noble metal composition 
Range: WID to 10MI'/D 
TCR: ±2S, ±SO, ±100, ±200 PPM/oe with <10 PPM/oe 

Tracking 

Platinum Gold 
Palladium Gold 
Palladium Silver 
Silver 
Gold 
Pt-Pd-AI' 

Resistivity: <:.oS(}/D 
Adhesion: 2000 to 7500 PSI 
Line Width: Dow" to .OOS in. ' 

DIELECTRICS (FIRED ON) Power Rating: SO Watts/in.2 of resistor area 
!;urrent Noise: Down to -36 db Material: Thick film, glass, glass ceramic and ferro-ceramic com-

. positions with dielectric constant from 5 to 800 Tolerance: .1% Avajla!Jle 

Stability: 1000 hrs. @ 30 W/in.2 
1000 hrs. @ 150°C 
Temp. cycle 
Moisture cycle 

- ±.2S% t,.R Max. 
- ±.15% t,.R Max. 
- ±.10% t,.R Max. 
- ±.15% t,.R Max. 
- ±.15% t,.R Max. 

T.C.: NPO to ±30% 
D.F.: <2% @ 1 KHz 
DielectriC Strength: >200V 

CAPACITORS (DISCRETE) Short term overload 
Shelf life (10,000 Hrs.) 
Solder dip . 

- ±.10%t,.R Max. 
- ±.;!O% t,.R Max. 

Monolithic ceramic chip capacitors manufactured by Southern 
Electronics are used (See pages 2446 ·2451 EEM) 

ENVIRONMENTAL 
Southern Electronics' networks meet or exceed all the performance requirements of MIL-R-26 
MIL-R-93, or MI~-R"10509 as appli~able, including the following: ' 

Temperature Cycling: Moisture Resistance: 
MIL-STD 883, Ml'lthpd lOll, Condition C MIL·STD 883, Method 1004, Figure 1004-1 
Thermal ShoC;k: . ,Soldering Heat: 
fll)IL·STD 883~ Method lOll, Conditior A MIL-STD 202, Method 210, Condition B 
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SOUTHERN ELECTRONICS CORPORATION 
ISO WEST CYPRESS AVENUE, BURBANK, CALIFORNIA 91S02 

PHONE: (213) 846-9302 
TWX 910-498-2207 

Delay Lines I Chip Resistors 

DELAY LINES 
Southern Electronics' delay lines incorporate many of the same features 
used in the manufacture of the previously described networks. Special 
design tolerance, packaging and environmental requirements are custom 
engineered to customer specifications. 

II~I 
TYPICAL CHARACTERISTICS 

Number of Sections: 5 to 100 

Tap Delay: 10, 20 ns ±5% 

Total Delay: To 1000 ns ±5% 

Rise Time: 15 to 25 ns 

PACKAGING 

Impedance: 50 to 500 Ohms ±5% 

Term. Resistance: 50 to 500 Ohms ±5% 
Pulse Attenuation: 5% Max. 

Distortion: 10% Max. 

The units are packaged in dual In-line configurations either molded or conformally coated to customer specifications. 
Lead material is tin plated copper-nickel (30%) or iron-nickel-cobalt alloy, FSTM FlS-6IT. 

CHIP RESISTORS 
Southern Electronics' chip resistors are available in microminiature 
cross sections as small as .0025 sq. inch x .015 inches thick. Cus­
tom values and sizes are available on request. 

SPECIFICATIONS 

Material: Substrate-Alumina 
Resistor- Thick film, noble metal composition 
Conductor - Thick film, noble metal composition 

Resistance: So to 30MO in Standard EIA Values 

Tolerances: ±1 % to ±20% 

Operating Temperature Range: -SsoC to +175°C 

PART NUMBER CODE 
SER 0505 - 250 - 101 • K • 

STv:rDT . 
TCR::...--.J 

RESISTANCE 

TOLERANCE ______ ~ 

1 PG 

Power Derating: From Rated Power at 125°C to 0 Power at 175°C 

T.C.R.: ±25 to ±200 PPM/oC TERMINATION ________ ..... 

Style 0505 0805 1005 1505 
CODE DESCRIPTION 

L±.Ol .050 .075 .100 .150 

TCR: Temperature Coefficient in PPM/oC, the First Two Digits are the 
Significant Figures, the Last Digit is the Number of Zeroes following, 
i.e. TC 101 = 100 PPM/oC 

W±.Ol .050 .050 

T(Max.) .015 .015 

MB (Min.) .005 .010 

Resistance 50 50 
Range to to 

10MO 15MO 

Power 
Dissipation 

@ 125°C 
50MW 75MW 

eem/1971 

.050 .050 

.015 .015 

.010 .010 

50 50 
to to 

20M!) 30MO 

100MW 150MW 

See 

Resistance: The First Two Digits Represent the Significant Figures and 
the Last Digit the Number of Zeroes following, i.e. 101"'; 100 Ohms 

Tolerance: F = ±1 % K = ±10% 
G = ±2% M = ±20% 
J =.±5% 

Termination: The Digit Denotes the Termination Style. 
1 = Top Surface Only 2 = Wrap Around 
3 = Top Surface Bands and Full Back Side 

The Following Characters Denote Termination Material. 
PG = Platinum Gold S = Silver 

G = Gold Sn63 = Solder Coated with Sn63 
PS = Palladium Silver 

Local DHices, Phones 1549 
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U Unisern SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 

TREVOSE.' ~fNNSYLVANIA 19047 

LSI MEMORY DEVICES 
" . 

MOS RAM's 
256x1 STATIC RAM 
UA2556 -55° to 125°C 
UA3S56 - 25° to 70°C 

, .Vln 11): 2.4 'min. 
0l: 0.8 max. 

Vo," 1: 3.0 min. 
(0: 0.4 max. 

Operating Power: 1 mW/bit 
Access Time: 900 nsec 

1024 DYNAMIC RAM 
UA2524 -55° to 125°C 
UA3524 -25° to 70°C 

Vln (11: 14 min. 

10: 3 max. 
lou! 1: 600 p.a min. 

o : 1 p.a max. 
Operating Power: 300 p.W/blt 
Access Time: 300 nsec 

64 I 4 DYNAMIC RAM 
UA2564 ' ;"'55° to 125°C 
UA3564 -' 25° to 70°C 

Vln (ll: 2,4 0 min. 
, (0: 0.8 max. 

Vou. (ll: 3,0 lI1,n". 
(0: 0.4 max. 

Operating Power: 250 p.W/bit 
Access Time: 600 nsec . 
Refresh Frequency: 10 KHz min. 

DUAL 512·BIT DYNAMIC MOS SHin REGISTER 
UA2552 - 550 to 125°C 
UA3552 -25° to 70°C 

Max. Frequency 2.0 MHz 
Power Consumption: 200 p.W/blt @ 2 MHz 
Clock Requirements: single 0·5 V TIL clock 

Worst·case bipolar' compatible on input and output. 
A dual 512-blt shift register that 'needs no high-volt­
age . clock'; draws one-fifth the' power and· has one­
tenth the clock 'c@Pacitance" of competitive devices. 
Can be used as a' delay line or serial storage In re­
circulate mode. Both channels continuously recircu­
late until data input is enabled. Two chip-select 
Inputs allow X-Y matrix selection. 

2240-BIT CHARAcTER GENERATOR MOS ROM 
UA3540 "':25° to 70°C 

(0: 0.8 max. 
Vln (ll: 2.4 min. 

Vo," (1: 3.0 min. 
(0: 0.4 max. 

Operating Power: 1BO p.W/bit 
Access Time: 500 nsec 

Worst-case bipolar compatible on Input and output. 
A static 2240·bit ROM speciallY designed to generate 
ASCII coded characters for a 5 x 7 raster·scan 
display. 

KEYBOARD ENCODER 
UA3533 -25° to 70°C 

Input: Single switch closure 
Output: Programmable 512 word x 9 bit code 
Qperatlng. Power: 200 mW 

A keyboard encoder capable of accepting 12B coded' 
keys· with 4 modes which results In 512 possible 
9 bit output codes (460B bitS). Keybounce is elim­
Inated by an Internally generated strobe. Other fea­
tures Include: two key rollover, s.lngle switch ad­
dres~lng, shift lock with Indicator capability, Ignores 
false Inputs up to 4 p.sec, and·. bipolar compatible 
DutPllts. 

1024-BIT DYNAMIC MOS SHin REGISTER 
UA2554 -55° to 125°C 
UA3554 -25° to 70°C 

Max. Frequency, 2.0 MHz 
Power Consumption, 200 p.Wlblt at 2 MHz 
Clock Requirements: Single 0-5 V TIL clock 

Worst-case bipolar compatible on Input and output. 
A 1024 bit shift register that needs no high-voltage 
clock; draws one-fifth the power and has one-tenth 
the clock capacitance of competitive devices. 
Can be 'used as a delay or Serial storage In reclrcu· 
late mode.' O~put continuously recirculates until 
data Input Is enabled. ~o chip-select Inputs allow 
X-Y matrix selection. 

r:t 

64 I 4 STATIC RAM 
UA2664 -55'" to 125°C 
UA3664 - 25° to 700C 

Vln 11): 2.4 min. 
OJ: O.B max. 

Vo," 1 I 3.0 min. 
0): 0.4 max. 

Operatln!! Power: 1.5 mW/blt 
Access Time, 600 nsec 

MOS ROM's 
1024-BIT STATIC; ROM 
UA2525 - 55° to 125°C 
UA3525 - 250 to 70°C 

Memory Organizations, 
. 12B wor'lls Ii 8 bits 

256 words x 4 bits 
512 words x 2 bits 

1024 words x 1 bit 
Vln !lJ' 2.4 min. 0: O.B max. 
Vo," 1, 3.0 min. 

(O, 0.4 max. 
Opera Ing Powef, 250 p.W/bit 
Access Time) '0.6 p.sec 

2048-BIT STATIC:' ROM 
UA2548 -55° to 125°C 
UA3548 - 25° to 100 e 

., Memory Organizations, 
256 words x 8 bits 
512 words x 4 bits 

1024 words x 2 bits 
2048 words x 1 bit 

eS1RJ~ ________________ ~ 
CS2 

OUT 1 

Vln ill: 2.4 min. 0: 0.8 max. 
Vou• 1, 3.0 min. 

0, 0.4 max. 
Operating Power, 270 p.W/blt 
Access Time, 750 nsec 

3072-BIT STATIC ROM 
UA2572 - 55° to 125°C 
UA3572 - 25° to 700e 

Memory Organization, 
256 words x 12 bits 

Vln 111: 2.4 min. 0: 0.8 max. 
Vou! 1: 3.0 min. 

0: 0.4 max. 
Operating Power, 200 p.W/bit 
Access Time: 750 nsec 

4096-BIT STATIC ROM 
UA259& - 55° to 125°e 
UA3596 - 25° to 70°C 

Memory Organiiations. 
512 words x 8 bits 

1024 words x 4 bits 
2048 words' x 2 bits 
4096 words x 1 bit 

Vln (ll: 2.4 min 
(0, O.B max • 

Vou• {1 ,3.0 min. 
(0): 0.4 max. 

Operating Power, 100 p.W/blt 
Access Time. 750 nsec 

. OUT 2 

OUTPUTS 

ROW. {'~==[~~~~~~J SELECTS ~:;: 

STROBE OUT -".lrl •.•••• 1. 

CAPACITOR 

YI~~~~~~~~~=J Y. 
SHIFT 

SHIFT-LOCK 
CONTROL 

X'i 
i 
! 
I 

i 
X" I 

460B 
BIT 

MEMORY 

CS1s:c::>L-__ -,-____ ---J 

CS2 

2240 
BIT 

MEMORY 
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U Unisem SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 

TREVOSE, PENNSYLVANIA 19047 

HYBRID MICROCIRCUITS 

PACKAGING 

T05/8 MCP 

R® 

FLATPACK 

SEC. 3130 • INTEGRATED & HYBRID MICROciRCUITS 

HYBRID MEMORY DUAL·IN·LlNE MULTILAYER 

TOTAL CAPABILITY IN HYBRID CIRCUITRY 

• Unisem manufactures a broad variety of hybrid microcircuits including simple single wafer flat packs, 
stacked wafer TO-5's, TO-8's and MCP's, plug-in packages, hermetic and non-hermetic DIP's, custom 
assemblies and multilayer circuits in which 30 integrated circuits are mounted. and interconnected on a 
single I" x I" substrate and enclosed in a hermetic package. 

• Unisem operates separate prototype and production facilities. Thus, prototype flexibility with fast turn­
around is maintained in conjunction with a sophisticated high volume production operation. 

• Unisem has a well staffed electrical design section which allows hybrid microcircuits to be thoroughly 
analyzed, breadboarded and designed with producibility in mind. 

• Unisem is quality oriented. Being a sophisticated hybrid supplier, quality and reliability is built into 
every hybrid product. Complete environmental facilities are maintained to perform environmental screen­
ing and qualification to MIL-STO-883 on a regular basis. 

HYBRID CIRCUITS 
STANDARD 

• Single and dual phase MaS clock drivers 

• Bipolar clock drivers 

• Digital-to-Analog converters 

• High speed operational amplifiers 

• Video and gamma amplifiers 

HYBRID MEMORIES 
Any of the MaS-LSI devices available from Unisem rnay be 
incorporated into hybrid memory modules to perfor.m various 
functions. For example: 

Static and Dynamic RAM's 
256 x 2, 256 x 4, 256 X 6, 256 x 8 

CUSTOM CIRCUITS 

• Random logic 
• Amplifiers 
• Analog arrays 
• Sample and Hold circuits 
• Line drivers and receivers 
• Core drivers 
• MaS/Bipolar logic functions 

Read Only Memories - multiple chip ROM packages have 
bean manufactured up to 4096 x 8 and 2048 x 12. 

Dynamic Shift Registers in various configurations such as 
1024 x 4, 2048 x 2, 4096 x 1, 4096 x 2, etc. 

POST OFFICE BOX 11569 • PHILADELPHIA, PENNSYLVANIA 19116 • TELEPHONE: (215) .355·5000 • TWX 510·667·1717 
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In 
components, 

diodes and 
I . 

antennas 

I.E.L. 
gives you 

ElectroniC 
warlare 

Capability 
NOw 

Components 
Solid State Switches-0.005 to 18.0 GHz, 

speeds as hi~h as 10 nanoseconds 
Detector Mounts-0.05 to 18.0 GHz 
RF Filters-wave guide, coax, high power, 

low power 
Parametric Amplifiers 
Video Amplifier, pre amps, post amps 
Microwave Electronics 
Limiters, MixersllF pre amp 

Diodes 
Widest range in stock for immediate 

delivery: 
Tuning· Diodes 
Hi~h Power Multiplier Diodes 
Varactor Diodes 
Video Diodes 

Antennas 
The most complete line of Broadband 

Frequency Independent Circularly or . 
Linearly Polarized Antennas from 
Stock and Custom. 

Sub Systems 

Integrated RF Assemblies 

Hybrid Microelectronic Circuits (HMe ®) 

Microwave Iptegrated Circuits 

Write or phone for additional information 

'&'MERICAN ELECTRONIC LABORATORIES, INC. 

P.O. Box 552, Lansdale, Pa. 19446. (215) 822-2929 0 TWX: 510-661;4976 0 Cable Address: AMERLAB 
B.4R 
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SEC. 3450 • MICROWAVE COMPONENTS 

COAXIAL-WAVEGUIDE-SOLID STATE 

MICROWAVE 
COMPONENTS· ASSEMBLIES. SUB· SYSTEMS 

MINIATURE 

VARIABLE ATTENUA 
5 WATTS 3KW 

PEAK 
2 OUNCES 

1%" X 1" X V2" 

Fre~. Range 
GHz) 

Atten. Range 
(db) 

2.0·4.0 10 
2.5·4.0 10 
4.0·B.0 10 
4.0-8.0 20 
6.0·11.0 10 
6.0·11.0 20 
6.0·11.0 30 
8.0·12.4 10 
8.0·12.4 20 
8.0·12.4 30 

•• 
. : II 

'. .. 
Maximum Max. Ins. 

VSWR Lass (db) 
I.B 0.5 
1.5 0.5 
1.5 0.5 
1.5 0.5 
1.5 0.5 
1.5 0.5 
1.5 1.0 
1.5*'" 1.0 
1.5" 1.0 
1.5** 1.0 

Madel 
No. 

4B04·10 
4B04-10X 
5B04·10 
5B04·20 
5·6B04·10 
5·6B04·20 
5·6B04·30 
6804-10 
6804·20 
6804·30 

•• 1.7 VSWR ABOVE 11.0 GHz. Other Models to 18 G'Hz 

DIRECT READING 

VARIABLE ATTENUATORS 
100 db RANGE 
15 Watts Av. INPUT POWER 

Freq. Min. Dynamic Attenuation 
Rge. Atten. Rge. (db) VS. Freq. (±db) 

0.5·1.0 60 1.0 
0.5·1.0 100 1.5 
0.9·1.3 60 1.0 
0.9·1.3 100 1.5 
1.0·2.0 60 1.0 
1.0·2.0 100 1.5 
1.4·2.4 BO 1.25 
2.0-4.0 60 1.0 
2.0·4.0 80 1.25 

Madel 
No. 

2952·60 
2952·100 
2·3952·60 
2·3952·100 
3952·60X 
3952·100X 
3·4952·80 
4952·60X 
4952·BOX 

DIRECT READING DIAL 
6 db Maximum 

INSERTION LOSS 

VARIABLE ATTENUATORS 
VAMP TYPE 

5DO·ll000MHz • 10 Watts Average Pwr. 
O.5db Max. Insertion Loss • 1.5 Max. VSWR 

Fraq. Rge. Atten. Rge. 
(11Hz) (db) 

0.5·1.0 10 
1.(1·2.0 30 
2.0-4.0 50 
2.0·4.0 20 
4.0·7.0 50 
4.0·8.0 20 
5.4·11.0 20 
7.0·11.0 50 
7.0·11.0 20 

Atten. 
vs. 

Freq. 

±1.5 

±1.0 
±1.5 

±1.0 

Farm 
Factor 

0·19 
9·19 
0·51 
0·51 
0·39 
0·39 
0·39·2 
0·39·2 
0·39·2 

Model 
No. 

2614·10 
3614·30 
4674·50 
4674·20F 
5684·50 
5684·20F . 

~t~~50F Form 0·39 & 0.39.2: 3" 
6684·20F Form 0·19 & 0·51: 5" Dia. 

1.0·2.0 ±1.0 db Coupling Deviation 

10 20 4164·10 
10 Walt Average Power (10 db 

Models) 
2.0·4.0 20 20 4164·20 3 KW Peak 30 20 4164-30 

SMA Fema Ie Conectors (3 mm) 
10 17 5164·10 

4.0·8.0 20 17 5164·20 0.2 db Max. I nsertion Loss 

30 17 5164·30 (Excluding Coupled Power) 

BROADBAND 
DIODE MINI·PIN TYPE 

SWITCHES' 
. Model 2·6792 1'12" x 1" x '12" 

500·12400 MHz 5 WATTS 
40 db Min. Isolation • 1 db INSERTION LOSS (1.0·9.0 GHz) 

HIGH POWER 

SOLID STATE 
OSCILLATORS 

Center Frequency: 500·6000 MHz 
Tunable Bandwidth: 10% 
Output Power: To 8 Walts 
Spurious Greater than 30 db 
Responses: down 
DC Power . - 28 VDC at 
Requirements: 500·600 rna Max. 
RF Connector: SMA Female 
DC Connectors: Solder Terminals 
Size: 311z" x 3" x 1~8" (below 3 GHz) 

511z" x 3" x 2" (above 3 GHz) 

FIXED 
ATTENUATORS SOME ADDITIONAL DEVICES 

120 db 
ATTENUATION 

RANGE 

COAXIAL & WAVEGUIDE 
DIODE SWITCHES 
& DRIVERS MINIATURE 

ATTENUATORS 
2 OUNCES 

• 
100 WATTS 
AVERAGE 
POWER 

15 HAROLD COURT. BAY SHORE. N. Y. 11706 PHONE 516·231·8400 • TWX 510·227·6231 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RFFILTERS, CONVERTERS, 
AMPLIFIERS, ftIIULTIP~IERS, 
SIGNAL SOURCES, .. III MULTICOUPLERS FIXED PAP ATTENUATORS & 

TERMINATIONS (DC-3 GHz) 
FOR TYPE$'BNC, TNC C, N & 

1S(i4 

MULTICOUPLERS 
Model HFM Series is designed to 
meet the needs of most systems. 
General features: 

High isolation between outputs 
High dynamic range 
Low noise 
Modular construction 
Solid·state 
Octave bandwidth (if desired) 

Model PM Series of passive multi· 
couplers provides.the ultimate perfor· 
mance in signal distribution. 

LOG IF AMPLIFIERS 
The units are constructed to meet 
mil and missile applications. Size is 
approximately 6"xl%"x%". Weight 
is approximately 6 oz. Primary power 
requirement is +6V @ 125 ma, de· 
pending on dynamic range. 
General characteristics: 
Dynamic Range: to,ao dB 
Center 

Frequencies: 
Bandwidths: 
Accuracies: 

Rise time: 

from 10 to 160 MHz 
2 to 50 MHz 
to ±1 dB over 

temperature range 
100 ns 

SOLID STATE RF AMPLIFIERS 
(Power, low·noise, broadband, phase 
matched, linear and high dynamic 
range) 
Constructed to meet mil and missile 
applications. 
General characteristics: 
Frequency Range: up to 4 GHz 
aandwidths: up to multiple 

octaves 
Phase matching: to within 1· over 

Noise figure: 
Gains: 
Power output: 

an octave 
as low as 1.5 dB 
up to 120 dB 
>than 20 watts 

BROADBAND MULTIPLIERS 
(5-18,000 MHz) 
These units utilize solid state devices. 

Using the frequency multiplier as 
the basic tool, lines of Signal Sources, 
Frequency Synthesizers and Multiplier 
Chains are now available. 
General characteristics: 
Frequency Range': 5·18,000 MHz 
Bandwidths: up to 27% 
Power Output: up to 5 watts 
Efficiency: as high as 50 % 

CONVERTERS 
State of the art converters available 
for military or commercial applica· 
tion throughout the frequency range. 
All units are constructed to meet mil 
applications. 
TELEMETRY CONVERTERS 
These units permit the ready adapt· 
ing of existing UHF telemetry receiv· 
ing equipment for use in the 1435 to 
1540 and 2200 to 2300 MHz telemetry 
band with high conversion gain. 
General characteristics: 
Long term 

stability: 

Image rejection: 
Noise figu re: 

better than ±.1 
PPM over 
temperature range 

>than 50dB 
better than 5 dB for 

100 mc bandwidth 
(2.2 to 2.3 GHz) 

OSM CQNN~CTORS 
lritegr!lted line of fixed pad attenu· 
ators, lerminations and impedance· 
matching transformers provides 
means for, r~pid and accurate division 
cif voltages over the frequencY'range 
of DC to 3 GHz, and for the matcl1ing 
of different impedances with mini· 
mum loss over a broad frequ'ency 
band. The unit cost is within the prac· 
tical price range of the large and 
small equipment user, as well as 'the 
research and experimental user. 
General characteristics: 
Frequency Range: DC-3 GHz 
VSWR: 1.25:1 
Attenuation 

Accuracy: 
Impedances 

(nominal): 
Attenuation 

values: 

±0.5 dB 

50, 75, 90 ohms 

1,2,3,4,6. 10, 
12,15,20 dB 
(standard) 

FILTERS (5-12,000 MHz) 
Advanced network design techniques 
have developed filters operating in the 
frequency range up to 12,000 MHz. 
With electrical performance approx· 
imating theoretical expectations. In 
addition to Bandpass, Band Reject 
and Multiplex Filters, advanced net· 
work designs are available for antenna 
couplers, Diplexers, Interdigital Filters 
and many other types. 
General characteristics: 
Frequency 

Range: 
Bandwidths: 
Insertion Loss: 
Power: 
Band Reject 

Notches: 
Band Reject 

5·12,000 MHz 
upto several octaves 
as low as 0.25 dB 
up to 3.5 kW (ew) 

as narrow as '.4 % fo 

Attenuation: as great as 75 dB 

For complete details, write or call 

INCORPORATED 

76 So. Bayles Ave., Port Washington, N. Y. 11050, (516) 883-5700 
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SEC. 3450 • MICROWAVE COMPONENTS 

You've found one source for: 
CIRCULATORS & ISOLATORS 

Model Frequency RF 
No. Range (gc) Type Connectors 

C3R21 4.4· 5.0 3 Porl BRM 
C4R96 8.2·10.0 4 Port BRM 
C3N28 2.75· 4.0 3 Port N 
C4N94 4.4· 5.0 4 Port N 
C5N03 5.4· 5.9 5 Port N 
C2W35 4.4- 5.0 isolator UG149A 

DIRECTIONAL COUPLERS & HYBRIDS 

Model Frequency Coupling Attenuation RF 
No. Range (mc.) (db) Connectors 

323R31 1 - 2 (gc) 3 BRM 
323R62 4 - 8 (gc) 6 BRM 
308N2 500-1000 20 Type N 
313N3 300-2000 30 Type N 
362A7 30·1000 70 1%" Flange 
382A6 120·1000 60 3Ye" Flange 

Model Frequency Power Range RF 
No. Range (mc.) (watts) Connectors 

596N2 1700 - 2400 0- 4 Type N 
263N5 2- 30 0- 60 Type N 
576N6 28 - 1000 0- 400 Type N 
536.63 2- 30 o· 1200 Type LC 
402A8 28 - 1000 0- 4000 1%" Flange 
442A9 28 - 1000 0-12000 3\1." Flange 

WAVEGUIDE DIRECtiONAL COUPLERS 

Model Frequency Coupling Attenuation Overall 
No. Range (gc) (db) Length-I nches 

WL3A 1.12 - 1.70 30 4',4 
WN3B 1.70 - 2.60 30 IVa 
WR4B 2.20- 3.30 40 IVa 
WS4A 2.60- 3.95 40 3% 
WC5A 3.95· 5.85 50 3% 
WX6A 8.20 - 12.40 60 IVa 

DUMMY LOADS & TERMINATIONS 

Model Frequency RF Power RF 
No. Range (mc.) Dissipation (watts) Connectors 

680R 0- 10 (gc) 200 (mw) BRM 
601N 0-3000 5 N 
634N O· 3000 150 N 
674N 0·3000 400 N, 70 ohms 
636N 0·3000 600 N 
638A O· 2000 6000 3\1." Flange 

They're all available for fast delivery. Need a spe­
cial microwave device? We're equipped to modify 
or build to meet your specific requirements. Write 

RF FILTERS & WAVEMETERS 

Model Frequency RF 
No. Range (gc) Type Connectors 

FCTS504 3.4·3.6 Tunable BP BRM 
FCRS201 3.5 Band Reject BRM 
FCLB15B 980 Low Pass 1%" Flange 
FCTA201 400·450 Tunable TNC 
FCTL213 1200·1400 Tunable N 
FIWE271 5.3 - 6.3 Wavemeter C-MB 

RF COAXIAL SWITCHES 

Model Frequency RF 
No. Range (me.) Type Connectors 

S21N373 0-3000 SPOT N 
S21R563 0-5000 SPOT BRM 
S21R383 0-5000 SPOT BRM 
S23R383 0-3000 DPDT BRM 
S54N473 0·3000 Transfer N 
SllN253 0-3000 Latching N 

, RF WATTMETERS 

Model Frequency Power Range RF 
No. ,Range (mc.) (watts) Connectors 

621N 1 - 100 0- 120 (mw) N 
651N 25 - 1000' 0- 25, 100, 500 N 
612A 44 - 1000 0·6000 3\1." Flange 
7l1N 8 ·1000 o . 30, 75, 300 N 
7l2N 25·1000 0- 2.5,5,10 N 
706N 28 ·1000 0·400 N 

INTEGRATED DEVICES 

Model 
Device No. Specifications 

Triplexer FCPC332 3 Channel, 4.7 10 4.9 ge; loss 1.5 db; VSWR 1.5 
Coupler-Filter·Switch CFSA391 200·400 me., 1 vde oulpul, low pass SPOT 
Dual Preselector FCBS363 2 Channel, 3.4 10 3.7 ge; loss 1.5 db; VSWR 1.5 
Frequency Multiplier FMSEIO Inpul FreQ. 2.74-3.35 ge, dblr., bdwlh. 20% 
Circulator-Coupler C4CN036 4.4-5.0 ge, 4 pI. Cir. 
Switch-Coupler SC2NI83 4.2 ge, Transfer Swl., pwr. & VSWR Monilor 

MINIATURE COMPONENTS 

Model Frequency RF 
No. Range (gc) Type Connectors 

MDC101 1 - 4 D.C. Block BRM 
MMTl04 4-8 Monitor Tee BRM 
AFR03 0-5 Attenuator BRM 
AMN92 4.4-5.0 Variable Atten_ N 
PMR03 5.4- 6.5 Phase Shifter BRM 
PEN32 5_4·5.9 Phase Shifter N 

or call for our new catalog: Microwave Devices 
Division, The Bendix Corporation, Hurricane Rd" 
Franklin, Indiana 46131. Phone: (317) 736-6136. 

Electron ics 
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DAleo I 
I" \ I 

DUSTRI 

ELECTRONIC COMPONENTS AND ASSEMBLIES FOR 

AI~BORNE AND SHIPBOARD SYSTEMS 

t~ttAXIAI~ . ,. 

S"'ITt~HI~S .. - . 

• Diode and reed switching elements • 

• SPST - SP36T • DC-3000 MHz .• 
• High CW and Peak Power (IOOW- 5KW) • 

• High speed drivers -20 nanoseconds • 
• Diode fail safe techniques • 
• Computer interface - T2L • 

AITI~IIA 

t~ttlll·I~~I~S 
• Broad band variable fl,latching elements • 

• C~mputer optimi~ed networks • 

• P~siye isolation power dividers • 
• Active amplified and matching units • 

• LORAN/VOR/Glideslope/VHF/UHF/L&S Band. 

Custom aircraft ECM devices. Interface blanking. Skid Control Monitor/display. Two bit­

threetlit - phase shifters. Step Attenuators - digitally controlled. Test support equipment 

A LEADER IN DIODE SWITCHESIDRIVERS, ,LI,NTENNA COUPLERS & AIRCRAFT EQUIPMENT 

d. DAleO INDUSTRIES INC 2351 East Del Amo Boulevard· Post Office Box 5225 
..., , • Compton, Calif. 90220·213/'631-1143·213/636-9767 
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SEC. 3450 • MICROWAVE COMPONENTS 

E&M LABS OFFERS [FQD [L[L ~[p) ~@TRUM CAPABILITY 

100 MHz 5 CHz 10 CHz 40 CHz 

miniature components • solid state devices • integrated packages 
ferrite devices • filters • amplifiers 

SOLID STATE AMPLIFIERS-OCTAVE/MULTIOCTAVE 

~ 
Noise Gain Power 

Fr1!quency Figure Gain Flatness Output VSWR 
MHz db Mil. db Mi •. ... db dB Mi •. Mal. 

10· 500 3.2 25 0.5 +3 2.5 ;·:·1 CA5001 11 & ~1 10·1000 4.5 27 1.0 +5 2.5 
<,.-. 0 ';-1 0 ~ t;>(f. 500·1000 3.0 29 0.75 +10 2.0 
\-:-:"'-~'::;;~~:..' .. \;, ." .. ~ .. ,~j 1000·2000 4.5 27 1.0 + 6 2.5 

COAXIAL OCTAVE BANDWIDTH CIRCULATORS/ISOLATORS 

Circulator Isolator 
Frequency Isolation Insertion VSWR Modol Mod,l 

GHz dBr.in. w.dBM ••. Max. Number Number 
0.5· 1.0 15 0.75 1.45 U30T U30TI 
1.0· 2.0 18 0.4 1.28 L30T36 L30T30 
2.0· 4.0 18 0.4 1.25 S30T46 S30T30 
4.0· 8.0 17 0.4 1.30 C30T40 C30T30 
B.0·12.0 1B 0.5 1.30 X29T X29TI 

12.0·18.0 16 0.6 1.35 Ku30T36 Ku30T30 

WAVEGUIDE FULL BANDWIDTH CIRCULATOR.S/ISOLATORS 

Insertion Circulator 
Frequency Isolation I.ou Modol 

GHz dB Min. dBM ••. VSWRI.~JL Number 
3.95· 5.85 17 0.5 
5.B5· 8.2 17 0.5 
7.05· 10.0 17 0.5 
8.2 ·12.4 20 0.3 

12.4 ·18.0 17 0.5 
18.0 ·26.5 17 0.5 

MINIATURE WAVEGUIDE ISOLATORS 

XbM Series .......................................................... 5.85. 8.20 GHz 
XLM Series ......................................................... .7.05· 10.0 Ghz 
XM Series .............................................................. 8.2·12.4 GHz 
WM Series .................... ; ....................................... 13.3· 14.4 GHz 
KM Series ............................................................ 12.4· 18.0 GHz 
KMA Series ................................... ____ .. ______ . ____ . ____ .18.0· 26.5 GHz 
RM Series ________________ . __ ................................ __ ....... 26.5·40.0 GHz 
Lenglh .. : ................................................ --........................... 'n inch 
Bandwidlh ____ ............................................. __ ....... 200 Me. (average) 
Isolalion __ ............................................................ 20.0 db (average) 
Ins. Loss .............................................. __ ................ 0.4 db (average) 
VSWR .................................. __ .................................. 1.15 (average) 

BROADBAND COAXIAL ISOLATORS 

Fraquency Isolation 
GHz db Min. 

2.6 3.95 20 
3.3 4.9 25 
3.95· 5.B5 30 
5.B5· 8.2 30 
7.05·10.0 30 
B.2 ·12.4 30 

10.0 ·15.0 30 
12.4 ·18.0 30 
18.0 ·26.5 25 

"Bilaterally Matched 

0.5· 1.0 10 
tl.O· 2.0 15 
1.0· 4.0 10 

t2.0· 4.0 20 
3.8·11.7 10 

t4.0· 8.0 15 
4.0·11.0 10 

t7.0 . 11.0 15 
tB.O· 12.0 10 

Insertion Loss 
db Mil. 

1.5 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

tMagnelically Shielded 

1.25 
1.15 
1.25 
1.20 
1.30 
1.20 
1.25 
1.25 
1.25 

BROADBAND WAVEGUIDE ISOLATORS 

Insertion Length Mod.1 
Loss db Mall. VSWRM ... Inches Number 

1.0 1.15 14 S103U 
1.0 1.15 B% CSll0LI 
1.0 1.10· 7 CB76U 
1.0 1.10' 5 Xb951U 
1.0 1.10· 5 XL920LI 
1.0 LI0' 4'n X956L1 
LO 1.15' 5 M111U 
1.0 1.10' 4 Ku91SLI 
1.0 1.15' 4\!2 K8B4L1 

1.30 C102LY 
1.30 XblllLY 
1.30 XLl06LY 
1.20 X112LY 
1.30 Ku134LY 
1.30 K134LY 

Dimenslon~nchl$ 
Diameter Length 

Mod,l 
NURlber 

CAI005 
CAIOOI 
CA5001 
Ll020HN 

lsol.tor 
Mod,l 

Number 
C102LYI 
Xbll1YU 
XLl06LYI 
X112LYI 
Ku134LYI 
K134LYI 

Model 
Number 

U10P 
L20PS 
LS10P 
SlIPS 
SCX10P 
C20PS 
CX10P 
CX20PS 
X20PS 

SUBMINIATURE 
TELEMETRY BANDPASS FILTERS 

BROAD IF BANDWIDTH 
MIXER-PREAMPLIFIERS 

MICROWAVE AMPLIFIERS 

25W TELEMETRY ISOLATORS 

MULTI-PORT CIRCULATORS 
FOR TDA APPLICATIONS 

REQUEST COMPLETE PRODUCT CATALOG 

Specifications Subjecl 10 Change 

Q' J !=o,~o~ .~~~~~~!!!RIES 
5388 STERLING CENTER DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91360 • (213) 889-1470 TWX 910-494-1953 
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• YIG Devices • Advanced Systems Components • Parametric Amplifiers. RFSubsystems 

, ~ .~ 

BROAD BAND MINIATURE AMPLIFIERS HYBRID MICRO CIRCUITS 
FOR ADVANCED 

PRODUCT DEVELOPMENT 

-10"" Noise 
-$olid State, Miniature Size 
- New ~ow Prices 
db'Saki 

~:M~ 1s~ 
o .5 1.0 ·I.~ 2.0 2.5 

lGeI 
Typical Gain and Noise figure 

vs Frequency 

Other Models available having a 
variety of gain, baridwidtli and 
noise· figures. 

Send for Bulletin AIO/AI2 

TUN~EL DIODE 
DETECTORS 

• Highest sensitivity 
• Broadband, flat 

response 
• Field replaceable 

diodes 
• La:;" price includes 

diodes with mount 

Type N 
Input 

010 
011 
012 
013 
014 
DIS 

3MM 
Input 

030 
031 
032 
033 
034 

1 

6NC/ 

SPECIFICATIONS 

freq. Gc. 
1-12.4 
1-2 
2-4 
4-6 
6-12.4 
.01-12.4 

·freq. Gc. 
1-12.4 
1-2 
2-4 
4-6 
6-12.4 

Tss 
-dbm Price' 

50 $ 95.00 
54 75.00 
54 75.00 
52 75.00 
50 75.00 
45 95.00 
Tss 

-dbm Price 
50 $105.00 
54 95.00 
54 95.00 

;~ ~~:gg 

TNC Tss 
Input freq. -dbm Price 

040 100KC-2.5Ge 46 $ 30.00 
041 l00KC-4Gc 45 50.00 

Ask for Series 0 Bulletin 

1S21 .Jupiter 
Garland. Texas 75040 

. 214-341-2100 

SPECIFICATIONS 

A-IO 
Frequency Response: 

(10 db Gain) 20 to IOOOMc 
(16 db Gain) 50 to 850 Mc 

Noise figure: 5.0 db (Max) 
Gain Compression (I db)' 

, 

-10 dbm Output 
Connectors 50 OHMS, 3 MM 
Bias Requirements: -16V, ±IV, 20Ma 

DEVELOPERS OF: 

Size: Ph" Long x V2" ~iameter Pulsar. 
Weight: % oz. 
Price: $395. 

A-12 
Frequency Response: 

(15 db Gain) 1000 to 2000 Mc 
(10 db Gain) 700 to 2200 Me 

Time compl,tter 
used in PULSAR 
contains a 3500 
tiansistor 'element 
logiC on a I" xl" 
hybrid substrate. 

The first all semi­
conductor logic, 

light emitting 
diode display 

wrist watch. 

Noise .Figure: 8 db (Max) 
6 db (Typical) 

Gain Compression (I db): 
-6 dbm Output 

Connectors: 50 OHMs, 3MM 
Bias Requirements: -12V, ±IV, 20Ma 
Size: %" Thick x I" Wide x 2%" Long 
Weight: 5 oz. 
Price: $750. 

For your special requirements: 
Contact Marketing Department 

LOG PERIODIC ANTENNAS . "" 

8roa~ 8~nd Coverage 1-12.5 Gc. Compact, Rug~ed,lightweight Portable. 
Measured antenna patterns show only a single main lobe With a 15 db I(ont to back ratio over 
the entire 1 to 12.5 Ge band. 

SPECIFICATIONS 

• Broad bandwidth -
1 to 12.5 Gc 

• High Gain - 11 db 
(50· beamwidth) 

• linear Polarization 
20 db . SPECIFICATIONS 

AN112 6v.." x 6W' Ii~" 

• High Iront tp ba~k ratio in both 
horizontal and vertic.al planes - IS db. 

• Broad bandwidth - 1 to 
12.5 Gc 

• High Gain - 8 db 
(90· bq~dwidth) • Law VSWR - 2, 1 nominal with 50 ohm 

input. Measured typical radi­
ation pattern 

• linear polarization 15 db 
• Price, $175 each 
• Bulletin: AN 112f 

Solid, vertical 
Dashed, horizontal 

• Connectors: Type UN" or miniature 
• Price: $175 each Bulletin: ANI12 

CAVITY BACKED SPIRAL ANT~NN'AS 
.---.--,,---,---, 

These compad, lightweight 
antennas are ideal' for par: 
table survey applications in 
the 30 Mc-2 Gc frequency 
range. 

Write for Bulletin ANOI2-L 

• Broadband Coverage UHF Trru L-Band 
• Circular Polarization • Lightweight 

,------ SPECIFICATIONS ------, 

frequency 
Beamwidth 
VSWR 
Connector 
Size 

Weight 
Price 

MODEl 
AN012 

50 Mc-2 Gc 
70 to 110· 

2:1 
N Female 

. 7Y2" Dia. x 
3%" H. 

1 Lb. 
$500.00 

MODEl 
AN013 

30 Mc-1.5 Gc 
80 to 120· 

2:1 
N Female 

13Y,u Dia. x 
5" H. 
4 Lbs. 

$750.00 

Write for detailed product information· 

lar polarization. 

LECTAa/aAT. 
INC. 
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Y , . Microwave Test Equipment 

ELECTRO DATA E/~ 
. INC. ~ • Swept Microwave Receivers 

YIG TUNED SPECTRUM ANALYZER PLUG-INS 
Five models cover the entire frequency spectrum from 100 Mc to 40 Gc with greoter than decade 

band tuning ranges. With these units, an ordinary oscilloscope is converted into a pre-selected 

wide band, microwave receiver which gives a panoramic display of signals on the oscilloscope 

The entire frequency spectrum or any segment of it, may be displayed in a single sweep. 

SPECIFICA nONS 

MODEL PN 1010 / PN 1010A 

MODEL Tuning Dispersion Resolution 
Range (Gc) (Gc) Typ. (Mc) 

PN 1010 .1-1.0 .1-1.0 3-6 

PN 10lOA .1-1.0 .1-1.0 3-6 

Ask for Bulletin: PNIOOO 

MODEL PN 1011 

MODEL Tuning Dispersion· Resolution 
Range (Gc) (Gc) Typ. (Mc) 

PN lOll 1.0-12.4 .4-11 4-10 

Ask for Bulletin: PN I 000 

MODEL Tuning Dispersion Resolution 
Range (Gc) (Gc) Typ. (Mc) 

PN 1012 .5-5.0 .4-4.5 4-7 

Ask for Bulletin: PNIOOO 

MODEL PN 1013 

MODEL Tuning Dispersion Resolution 
Range (Gc) (Gc) Typ. (Mc) 

PN 1013 1.8-25 1.5-23.5 5 

Ask for Bulletin: PN 1013 

MODEL PN 1014 

MODEL Tuning Dispersion Resolution 
Range (Gc) (Gc) Typ. (Mc) 

PN 1014 10-40 2-30 25 

Ask for Bulletin: PN 1014 

100-1000 MC 

TSS Price 
(-dbm) 

40-60 $2.495 

60-80 $2,895 

1000-12,400 MC 

TSS 
(-dbm) Price 

45-48 $1,995 

TSS Price 
(-dbm) 

42-56 $2,195 

1.8-25 GC 

TSS Price 
(-dbm) 

40-55 $2,995 

10-40 GC 

TSS 
(-dbm) 

30-45 

Price 

$3,195 

The above units for these Tektronix oscilloscopes: 531A, 532, 533A, 536, 541A, 543A, 
5438, 544, 545A, 5458,546, 547, 549, 551. 555. 556, 581A, 585A 
Other units available for 561, 564 series Contact Marketing Department 

PANORAMIC HAND HELD GRAPHIC MARKER 
RECEIVER R-10 SURVEY UNIT RECORDER GENERATOR 

Self contained YIG This· compact receiver The RC-IO, electric writ- MK-I 
tuned receiver accurate- utilizes a YIG tuned RF ing recorder, provides Covers 1-12.5 Gc. 1001 
Iy tu nes any se lected preselector and sensitive a permanent falling 500 Mc spacing. Self 
decade band from 100 crystal video circuit to raster display for RFI contained power supply. 
Mc ta40Gc. Price: cover 1-12.4 Gc. Price and spectrum signal Price: $1,295. 
$3,750. Bulletin: R-IO $2,900. Bulletin: RLX-IOO analysis. Price $4,375. Bulletin: MK-I 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

SPECTRUM DISPLAY 
UNIT DU-501 

This portable, battery operated 
display unit provides pan· 
oramic viewing from 100 Me 
to 40 Gc when used with the 
five plug-ins listed below. 
Price $3,500. 

PLUG-IN SPECIFICATIONS 

SL.9..,@··-'··, 
(9"~:::. .' 
~_,9.· Ei ;.~-= . 

TU-VL501 . 10 Gc to 1.0 Gc 
Price. $2,600. 

TU-LX501 1.0 Gc tl) 12.4 Gc 
Price $2,000. 

TU-VC501 .5 Gc to 5.0 Gc 
Price $2,200. 

TU-LK501 1.8 Gc to 25 Gc . 
Price. $3,000. 

TU-XK501 10 Gct040Gc 
Price. $3,200. 

Bulletin: DU·501 

YIG 
FILTERS 

5 models cover from 100 Mc 
to 40 Gc with greater than 
decade electronic tuning 
ranges. Solid state, rugged 
compact construction. 
Bulletin: YIG Filters 

PARAMETRIC 
AMPLIFIERS 

for operation in 
L,S,C,X,Ku Bands 

ff1 
E/D's broad design experience i~ 
both cryogenically cooled and 
room temperature low noise ampl,-
fier systems ranges from L to Ku 
band. 

Contact Marketing Departm,,"l 
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~qUeooy SoUl'ces Inc. 

One Sixty Six Middlesex Street 
North Chelmsford,'Mass. 01863 
TEL (617)251-8747 • TWX 710-343-6506 

AVALANCHE DIODE 
FUNDAMENTAL OSCILLATORS 

Fundamental frequencies to 18 GHz 
Built-in current control 
Fixed, mechanical, or voltage tuned 

VOLTAGE TUNED - HIGH POWER 
Bandwidths up to 15% 
Extremely fast tuning rates 
Linear tuning curve 
Power output to 2.0 watts 

VOLTAGE TUNED - LOW ROWER 

Bandwidths up to an octave 
Extremely fast tuning rates 
Rugged compact packages 
Low DC power drain 

FS-47L 

L Band 

(Linearized) 

VOLTAGE TUNED - LOW NOISE 

Lowest FM noise 
Designed for airborne applications 
Many options available 
Wide bandwidths 

FS-54 X Band 

In addition to the standard product lines, Hequency :.ources,. IIIC. UII~I~ n~ .UY.II'~U ~IIK'II~~IIIIK 
capabilities to design and manufacture the most sophisticated oscillators and multipliers. The facilities 
include modern research, production, and test equipment ranging from network analyzers and auto­
matically controlled precision fabrication machinery to time sharing computer facilities and sophis­
ticated test stations. The Company has instrumentation to test sources for FM residual noise content, 
rapid FM, pulse operation, and other important operating characteristics. 
FSI designs use the latest state-of-the-art components including high FT transistors for fundamental 
oscillators in C-band, high power S-band transistors for our high power oscillators, Gunn Effect and 
impatt diodes that can be voltalle tuned or mechanically tuned over extremel), wide frequencies, YIG 
devices for linearity and bandwidth and GaAs tuning diodes for low loss cirCUits. 
The services of the Application Engineering Department are available to help you with selection of the 
proper source. Why not call, write or TWX today. 

Frequency Tunine Power Harmonic Dimensions 
Ranee Ranee Output Suppression (tnches) 

Model (GHz) (MHz) (mW) (dB) W H 

FS-40 8.0-12.4 :00 10 -40 2 ~ 1~ 
FS-21O· 6.5-12.4 4000 3 -40 2Y. 2Y1 4~ 
FS-42 8.0-12.4 10% 10 , -35 2 ~ 1% 

·Operates from -95VDC 

Power 
FrequenCJ Vollaee Ou~t Harmonic Dimensions 

Ranee Tuned (m ) SU'(,leSSion (tnches) 
Model (GHz) Bandwidth (DOC 10 +600 C) dB) W H 

FS-2M(1) 0.2-0.6 12% 1000 -25 2y, lY1 I%. 
FS-2(l) 0.6-1.2 12% 1000 -25 2y, lY1 I%. 
FS-2H(l) 0.6-1.2 10% 2000 -25 2y, lY. I%. 
FS-14A 2.3-2.9 325 MHz 250 -40 3'~. 1% I~. 
FS-14B 2.8-3.3 400 HMz 200 -40 3'~. 1% I~. 
FS-14C 3.1-3.6 450 MHz 200 -40 3'~. 1% I~. 
FS-14D 3.5-4.3 500 MHz 200 -40 3Y, 1\4 I~ 
FS-14E 4.2-4.9 500 MHz 175 -40 3\12 IYI I~ 
FS-14F 4.9-5.6 600 MHz 125 -35 3y, lYe I~, 
FS-14G 5.4-6.0 600 MHz, 100 -35 3Y, IYI IM6 
FS-24 7.0-10.0 500 MHz 40 -35 4% IYI I~ 
FS-24M 10.0-11.0 400 MHz 25 -35 4% IYI I~, 
FS-35 15.0-17.0 500 MHz 25 -35 5 IYI I~. 

Note: (I) Units are supplied with externally mounted emitter resistor. 

Frequency Voltap Power Harmonic Dimensions 
Ranee Tuned Du~ut Suppression (Inches) 

Model (GHz) Bandwidth (m ) (dB) W H 
(DOC 1o+60°C) 

FS-6 0.3-1.8 15% 20 -25 2\12 % I 
FS-6H 0.,3-1.8 10% 100 -25 2\12 % I 
FS-36 .05-1.5 Octave 10 -15 2\12 % I 
FS-36H 0.5-1.0 Octave 250 -15 2Y, % I 
FS-47 1.0-2.0 Octave 100 -15 2\12 % I 

2.0-4.0 Octave 15 -10 I~ I\IU I~, 
FS-25 1.8-2.5 200 MHz 20 -25 2\12 '% I 
FS-23 2.5-5.5 15% 25-20· -35 3 1Y, I 
FS-IS 4.8-11.0 500 MHz 25-3· -35 3fu % I 
FS-18W 8.5-11.0 1100 MHz I -35 3~. % I 
FS-4S(') 15.0-18.0 1000 MHz 10 -35 5fu I~ 1% 
·High end of band. (I) 0flerates with -28VDC supply voltage and positive tuning voltage. 

A I models have reverse polarity protection and transient overvoltage pro-
tection on the supply line. 

Minimum* FM Noise 
Frequency Voltaee 

Ranee Tuned 
Model (GHz) Bandwidth 

Power RMS Deviation Dimensions 
Output inl HzBW (Inches) 
(mW) Expressed In Hz L W H 

FS-50L 1.5-2.7 15% 150 F 0 ± 100 Hz - 60 
F 0 ± 10 KHz = 1.5 

3% 2% I~ 

FS-50S 2.0-2.4 
3.0-4.0 

10% 50,150 F 0 ± 30 KHz = 0.5 
Fo ± 100 KHz = 0.5 

FS-53 4.5-6.0 10% 10,30 Fo ± 100 Hz - 100 3% 2% I~ 
F 0 ± 10 KHz = 4.0 
Fo ± 30 KHz = 1.0 
Fo ± 100 KHz = 1.0 

FS-54 7.5.,.11.0 10% 5,10 Fo ± 100 Hz - 220 3% 2% I~ 
F 0 ± 10 KHz = 6.5 
F 0 ± 30 KHz = 2_0 
Fo ± 100 KHz = 2.0 

FS-55 14-16 2% ' 5,10 Fo ± 100Hz - 250 3% 2% I~ 
F 0 ± 10 KHz = S.O 
Fo ±30 KHz = 2.5 
Fo ± 100 KHz = 2.5 

·Highest power output is option. Note: Lower FM noise option available, for example: 
FS-54: Fo ± 100 Hz = 95 Hz 

F 0 ± 10 KHz = 3_S Hz 
Fo ±30 KHz = 1.1 Hz 
Fo ± 100 KHz = 1.1 Hz 
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MECHANICALLY TUNED (L-C) Frequency Tunlnl Power DCC.) Harmonic Dimensions 
Ranle R(9l) OU~ Inpul Suppression (Inche.) 

Frequency stability to ±0.1 % available Model (GHz) (m (Valls) (dB) W H 

AFC optional on most units 
FS-1 0.1- 2.0 15 200-50' 24-28 -25 2V, % I Rugged, compaot packages FS-1R 0.1- 2.0 I 250-100' 24-28 -25 2V, % I 

Lowest cost FS-5 0.1- 2.0 15 25 20-28 -25 2V, % I 
Excellent pulse capabilities FS-2R 0.2- 1.4 I 1000 40 -25 2V, lYe I%. 

FS-3R 2.0- 4.0 I 60-30' 20-28 -25 3V, % I 
FS-14R 2.3- 3.5 I ~OO 40 -40 31~, 1% I~, 
FS-14L 3.5- 6.0 I 400-150' 40 -40 3V. lYe I~. 
FS-9R 4.0- 6.0 I 40-25' 20-28 --25 2V, % I 
FS-IR 4.0- 6.5 I 1-4' 20-28 -25 2V, % I 
FS·24R 1.0-10.5 I 100 40 -40 4% IVe I~. 
FS-l1R 5.0-11.0 I 40-10' 20-28 -35 3~. % I 

Note: (I) Specify voltage desired if range shown. 'High end of band. 

FS-9R CBand Frequency Tuninl Power Harmonic Dimensions 
Ranle Range ouW)t su~ression (Inches) 

Model (GHz) (MHz) (m dB) W H 

CAVITY STABILIZED (TRANSISTOR) FS-26(2) 1.2-1.5 300 10,50(1) -40 3 I 1!4 
FS-28(2) 1.5-2.3 800 10,50(1) -35 2V, I 1!4 

Mechanically tuned, wide bandwidth FS-31(3) 2.0-3.0 1000 10,25(1) -35 2 I 1!4 
FS-3IS(3) 2.4-3.2 800 10,20(1) -35 2 I 1!4 

±0.05% stability -30·C to +71·C FS-3IA(3) 3.0-4.0 1000 10 -35 2 I 1!4 
Low DC power input FS-3IB(3) 3.5-4.5 1000 10 -35 2 I 1!4 
AFC and oven stabilized options FS~21H(3) 3.6-6.0 500 20 -20 3 I 1!4 
Fundamental frequencies to 4.5 GHz FS-31L(4) 4.0-1.5 500 10 -40 2V, I 1% 

FS-31H(4) 1.5-10.4 600 5 -40 2V, I 1% 
FS-48R 15.5-16.5 300 5 -35 2V. 2 2!4 

Notes: (I) Outrut ~ower level is special option (2) Oven model is FS-44 (3) Oven model is FS-45 
(4) Oven mode is S-46 

Frequency TUnln& Power Dimensions 
Coyerage Banrlwl h out (Inches) 

Mllliel (GHz) Tuning (m W H 

FS-51* 5.0-11.0 Mech 12% 5,10,25 1* IV. lYe 
FS-251* 12,4-18.0 , Mech 1% 10 1* lYe lYe 

GUNN DIODE FUNDAMENTAL 
FS-52 4.8-11.0 Voltage 12% 10 IV. 1!4 1M, 
FS-306 4.2- 5.8 Voltage 1600 MHz 20 4% 3% lYe 

OSCILLATORS FS-301 5.8- 8.0 Voltage 2200 MHz 20 4% 3% lYe 
FS-308 8.2-10.0 Voltage 1800 MHz 20 4% 3% lYe 

Func{amental frequencies to 18 GHz 'Voltage regulator on special order 
Wide tuning bandwidths 
Built-In voltage regulator 

Frequency Power' Frequenc, DC(,) Dimensions 
Ranle' ou~ut StabU~ Input (Inches) 

Model (GHz) (m ) (O·C 10+ ·C) (Valls) W H 
FS-2IA 0.01- 0.25 20-10 ±.0025% 15 3V. 10/. lYe 
FS-2IB 0.25- 0.45 10-5 ±.0025% 15 3V. 1% lYe 
FS-38 0.01- 0.45 20-5 1.0 PPM 15 5M. 2·!I.a 2'~ 
FS-2ICLP 0.45- 1.50 20-5 ±.0025% 15 5 2V, II%. 
FS-2ICMP 0.45- 1.80 115-10 ±.0025% 28 5 2V, II%. 
FS-2ICHP 0.45- 1.80 1000-50 ±.0025~ 28 5 2V, II%. 
fS-39 0.45- 1.80 10-1 1.0 PP 28 6"", 3s%. 2V. 
fS-220A 1.50- 3.00 3 Watts ±.0025% +28 6 2V, 2 
fS-30A 1.80- 2.50 30-20 ±.0025% +28 4<%. 1% 1M. 
fS-220B 3.00- 4.50 I Watt ±.0025% +28 6 2V, 2 
FS-30 2.50- 6.00 10-5 ±_0025% +15 4'%. IV. IM6 

CRYSTAL CONTROLLED fS-30HP 2.50- 6.00 60-20 ±.0025% +28 4'%. IV. IM6 
fS-220C 4.5 - 1.0 500 ±.0025% +28 6 2V. 2 
FS-22 6.00-11.0 15-5 ±.0025~ +28 5'%. IV. IM6 

Ultrastable frequency control FS-29A 2.50- 6.00 25-5 1.0 PP +28 ~. 2'!I.a 2* 
High harmonic suppression FS-29B 6.00-11.0 5-2 1.0 PPM +28 1~, 2'!I.a 2* 

FS-220D 1.00- 9.6 250 ±.0025% +28 6 2V, 2 Compact, rugged design FS-329 9.60-10.5 100 ±.0025% +28 7 5 2 
Available 0.01 GHz-18.0 GHz FS-49 12.40-18.0 2 ±.0025% +28 5 1Y, 2V. 
Variety of stability options FS-330 12.40-18.0 25 ±.0025% +28 1 lV, 2 
Output power to 3 watts Notes: (I) Minimum power outllut -lower figure applies to highest frequency. 

(2) Floating input if no sign shown on voltage. 

OPTION T (Temperature) 
Temperature Temperalure StabiYty LORI Term Slabi"ty Power Oulput 
-55·C to +55·C ±.003% 2 PPM /Day Reduced 3 dB 
-55·C to +85·C ±.003% 2 PPM /Day Reduced 3 dB 
-IO·C to +50·C ±.0005% 1 r?M /Day Per Table 
OPTION 0 (Oven) 
Temperature Temperature StablYty Long Term SlabiSty Power Oulput 
-55·C to +55·C ±.00005% I PPM /Day Per Table 
-55·C to +85·C ±.00005% 2 PPM /Day Reduced 3 dB 
OPTION TX (Highest Stability, Externally Mounted Module) 
Temperature Temperature Stabiity Lanl Term SlablUty Power Oulput 

FS-49 Ku-Band O·C to +60·C ±lXID-7 5XlO..8/Day Per Table 
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~ [}={] @3 A DEPENDABLE 
SOURCE FOR 

MICROWAVE TRANSMITTERS, 
RECEIVERS AND COMPONENTS 
Since 1961, RHG has built and delivered 
thousands of off-the-shelf and custom made 
microwave devices and systems to hundreds 
of satisfied customers. During the next decade, 
this performance record will be continued and 

. expanded. Call RHG for catalogs and technical 
information. 

RHG's PRODUCT LINE: 
o Linear IF Amplifiers D 

D Log IF AmplifiersD 
D Mixer-Preamps D Microwave Relay Links D 

D Microwave Receivers & Transmitters 0 

~O=a@ RHGI ELECTRONICS 
. . LABORATORY • INC 

94 MILBAR BOULEVARD • FARMINGDALE 
LONG ISLAND Ii NEW YORK 11735 • (516) 694-3100 

Microwave Receivers, Transmitters and Components 
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_PRECISION (:QAj(IAL COMPONENTS . .. 

COAXIAL SWITCHES 
• DC -18 GHz 
• SPDT, Multiposition, and Transfer Designs 
• Failsafe or latching 
• Isolation to 100gb 
• Options include indicators, DC or AC operating 

voltage, various connector types, miniature 
cpnstruction 

, Break-before-make or Make-before-break 
• Remote or Manual 
• 1 Million Cycles minimum life 

ATTENUATORS and TERMINATIONS 

• DC -12.4 GHz 
• Low, medium, and high power designs available 
• Fixed, turret at~enuators, and continuously variable 
• Qptionsinclude miniature construction, precision 

designs,' various connector' types " 

CRYSTAL D~TECT9RS 

• 1 unit covers 10-12,400 MHz. Usable to 18 GHz 
• Available in matched pairs 
• Negative or positive output polarity 
• Various connector types offered 

Send for complete 80 page 
catalog; includes specs, typical data, 

outline dimenSions, and prices. 

·· •. DC~18·GHz 
Low High Pass, Band Pass, and Band Reject 

·KWdesigns available 
i;~\lt':iXE~djtlin and~unab'e\iersions '.' . '. '. 
C;;)ii:;;(1lotionlsinclude; miniature construction, precision. 

);';/,'deSigns, yariousconnector types 

RLe ELECTRONICS INC. 

83 Radio Circle, Mt Kisco, N.Y. 10549 
Phone: 9141241-1334 

PRECISION IVIICROVV'AVE COIVIPONENTS 

eem/1971 li"e. YELLOW SECTION far Lacal·Offices, Phanes 1563 
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RYKA IS NUMBER ONE 
IN YIG DEVICES! 

RECEIVER DESIGNERS 

RYKA is number. one today in ship­
ments of YIG lilters. In less than four 
years RYKA has become the leader in 
YIGS for reasons that are importaot 
to you. We don't ship off-the-shelf 
components that you must design 
your system around. Although we 
have a hroad line of standard com­
ponents, we work with receiver de­
signers to analyze individual system 
design parameters. We then propose 
a YIG preselector, YIG-tuned local 
oscillator, or combination of RF com~ 
ponents which will optimize your par­
ticular system design goals. We have 
a collection of the linest YIG talent 
available today on our engineering 
staff. Phone, TWX, or write for help 
with your present system require­
ments. 

NEW 50 MW OSCILLATORS 

RYKA has recently developed YIG­
tuned transistor oscillators which pro­
vide 50 mW in P and L band. These 
units are ideal for receiver designs 
where the local oscillator power must be 
high or be divided to feed two or more 
mixers. The oscillators can be sup­
plied in a 1.4 x 104 x 1.4 inch package 
and weigh less than 13 ounces. The 
specilications can be improved by en­
closing the oscillators in an oven which 
increases size and weight slightly. 
RYKA also has S-band oscillators with 
up to 20 mW output. Write for de­
tailed specilications. 

ULTRA WIDEBAND FILTERS 

The YIG lilter shown is an ultra-wide­
band unit with stripline connectors for 
applications in Ku band. This device 
was developed by RYKA and through 
our unique proprietary design, 3 dB 
bandwidths of .greater than 250 MHz 
are achievable over an entire octave. 
Applications for this device are found 
in certain ECM system requirements. 
This unit can be supplied witl> less than 
2 dB insertion loss, isolation of greater 
than 50 dB, size of 104 x 104 x 1.4 cubic 
inches and a weight of 13 ounces. 

NEW MINIATURE FILTERS 

The new RYKA Miniature 4-Stage 
YIG Filters are supplied in an M413 
and an M411 series. The M413 series is 

. designed to operate over a temperature 
range of 0 - 50°C while the M411 
series is designed to meet MIL-E-5400 
requirements. Filters in P, L, and· S 
band are 1.1 inches in diameter by 0.85 
inches high and weigh 2.7 ounces. The 
C- and X-band units are 1.25 x 1.25 x 
1.2 inches and weigh 4.7 ounces each. 
Drivers for all bands are 1.2 x 1.2 x 1.0 
inches and weigh 1.3 ounces each. 
These units are ideal for airborne re­
ceiver requirements. 

COMBINED COMPONENTS 

The Model FO 3002 is the solution to 
an ECM or surveillance receiver design­
er's tracking problems. This small (10 
cubic inches), lightweight (13 ounces) 
package contains a YIG-tuned local 
oscillator, a tracking 4-stage YIG lilter 
and dual current drivers which operate 
from a common control voltage. It is 
designed to meet MIL-E-5400 and is 
used in airborne systems. Total power 
drain is less than 3 watts. This com­
bined package reduces tracking errOrs 
in receiver front-end design. 

YIG DISCRIMINATORS 

RYKA has pioneered YIG-tuned dis­
criminator development! Our propri­
etary design eliminates the difficult 
problem of tracking two stages over an 
octave frequency range. We have tun­
able discriminators available in octave 
frequency ranges from P through Ku 
band. Typical specifications for Model 
2001L would be a peak-to-peak separa­
tion of 20 MHz, a peak-to-peak sensi­
tivity at 0 dBm input of 50 m V, limit­
ing level of + 10 dBm, size 1.2 x 1.2 x 
1.2 inches, and a weight of 7 ounces. 

MANUFACTURERS OF QUALITY 
MICROWAVE COMPONENTS 

RYKA STANDARD FILTERS •.... "" ...... . 
~:~:.:' e '.~. "'II, 
--'-.~ 

. . ." r'. t" :,~" • . 1~.::". r 

,·"l<.I·dl . 

~ ~.\ I . m. 

RYKA has six complete series of YIG 
filters covering P through Ku band. The 
213, 313, and 413 series are 2-, 3-, and 
4-stage devices respectively, operating 
over a 0 ~ 50 0 C temperature range. The 
211, 311, and 411 series is designed to 
meet MIL-E-5400 requirements. RYKA 
also has a complete line of 2-, 3-, and 4-
stage multioetave filters. RYKA's spec­
iality is manufacturing filters to meet 
unique system requiremen,ts-particu­
lady stringent military and airborne en­
vironmental specifications. 

RYKA MINIATURE TUNERS 

The new RYKA Model 3001 Miniature 
Microwave Tuner represents a break­
through in microwave receiver design. 
This amazing unit weighs only 29 
ounces (including power supply) and 
occupies less than 20 cubic inches. The 
tuner coritains 4 stages of prepostselec­
tion, an RF amplifier, a YIG-tuned 
local oscillator, mIXer, and an IF pream­
plifier. It will tune over an entire octave 
with a noise figure of less than 10 dB. 
The tuner can be mounted at the an­
tenna where it provides optimum per­
formance. 

DIGITAL-TUNED FILTERS 

The assembly shown is a digitally con­
trolled YIG preselector for microwave 
receivers. The digitally controlled cur­
rent driver can be used with any R YKA 
YIG device. The digital control signal 
required is 10 bits of positive true 
logic with voltage states of 0 and + 5 
volts. This provides an accuracy of 8 
bits. over the temperature range of 0 to 
+55°C and 7 bits over the temperature 
range of -20 to +85°C. The lilter/ 
driver package is lAx 1.65 x 4.5 inches 
and weighs less than 20 .ounces. 

TACAN/DME COMPONENTS 

RYKA is the leading manufacturer of 
TACAN filters. We are presently man­
ufacturing a large quantity of our 
Model 411LS TACAN Filter. This is 
a 4-stage filter with frequency range 
of 950 - 1250 MHz, bandwidth of 30 
MHz, insertion loss of 4.0 dB, isnlation. 
of 85 dB, size of 1.2 x 1.2 x 1.2 inches 
and weighs 7 ounces. 
RYKA also supplies filter/mixer com­
binations such as the FM311-LS for 
DME sets. This is a 3-stage YIG lilter 
combined with a single or double bal­
anced mixer. 

TRACKING ASSEMBLIES 

The assembly shown was designed for 
applications where three channels of 
information are processed simultane­
ously. The unit is composed of a fast­
switching S-band .oscillator, three fast­
switching offset tracking filters, and 
four high-speed current drivers which 
are located in the base of the assembly. 
The S-band oscillator provides a mini­
mum of 10 mW over the 2 - 4 GHz 
region with less than 4 dB power varia­
tion. The devices switch to any fre­
quency within the band in 4 msec and 
settle to within 200 Icc of the linal fre­
quency. 

FREE APPLICATION NOTES 
If you are an ECM/EW systems engi­
neer or a receiver designer, you should 
know about RYKA's capabilities! Our 
technical staff has an extensive back­
ground in YIG applications. Our tech­
nical excellence is matched by our pro­
duction capability which has led to 
RYKA being number one in YIG de­
vice shipments. A majority of the YIG 
components are designed to meet strin­
gent military specilications and are 
manufactured in accordance with MIL­
Q-9858. 
YIG technology is changing very 
rapidly and RYKA is in the forefront 
of these developments. Combined com­
ponents such as filters and LO's or fil­
ters and mixers in the same package can 
give your design an increased perfor­
mance at lower cost. 
We have application notes, design aids, 
and a vast amount of YIG front-end 
design information available to our cus­
tomers. Contact us for notes on using 
and specifying YIGS! 

641 N. PASTORIA AVENUE • SUNNYVALE, CALIFORNIA 94086 • Phone (408) 738·0930 • TWX 910·339·9266 
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SUMMIT 
ENGINEERING 
CORPORATION 

.,,-________ ~- PHONE (406) 587-0636 ___ T.W.X. (910) 975-1950 

DOUBLE BALANCED MIXERS 
MODEL FREQ. (MHz) CONY. LOSS (MAX.) ISOLATION (MIN.! PACKAGE 

757 .25 to 300 6.5db .5 to 300 MHz 50db to 10 MHz 7 Pin 
8db .25 to 300 MHz 40db to 100 MHz .4 x .8 x .25 

35db to 300 MHz 

760 .25 to 300 6.5db .5 to 300 MHz 50db to 10 MHz 8 Pin (metal) 
8pb .25 to 300 MHz 40db to 100 MHz .4 x.8 x .25 

35db to 300 MHz 

753 .4 to 400 7db 5 to 100 MHz 35db to 100 MHz 7 Pin 
lOdb .4 to 400 MHz 25db to 400 MHz .4 x .8 x .25 

761 3 to 1,000 7db 10 to 100 MHz 40db to 100 MHz 8 Pin (metal) 
10db 3 to 1,000 MHz 30db to 1,000 MHz .4 x.8 x .25 

1303 3 to 1,000 7db 10 to 100 MHz 50db to 100 MHz • Coaxial 
10db 3 to 1,000 MHz 35db to 1,000 MHz 1 x 2 x .6 

BALANCED MIXER 
MODEL FREQ. (MHz) CoNV.loSS ISOLATION 

744 .25 to 300 . 7db 40db 

FREQUENCY DOUBLERS 

MATCHED DIODES 

5620 
5630 
5640 

5 mv r.m.s. 
5 mY, r.m.s. 
5 my r.m.s. 

MODEL f (OUT) (MHz) 

728 
737 

1370 

.5 to 1,000 

.5 to 1,000 

.5 to 1,000 

20 p.a to 20 rna 
20 ,..a to 20 rna 
20 ,..a to 20 rna 

INS. LOSS 

< 15db 
< 15db 
< 15db 

1.2 p.f. 
1.2 p.f. 
1.2 p.f. 

SUP. 1ST & 3RD 

Pair 
Triplet 
Quad 

> 30db 
> 30db 
> 30db 

Matching Diodes is available as a service. 

DIODE ASSEMBLIES 

TRANSFORMERS 
MODEL 

650 . 
651 
658 

FREQ. (MHz) 

.25 to 300 

.25 to 300 

.25 to 300 

PRIMARY Z SECONDARY Z 

50 ohms 200 ohms, ct 
50 ohms 800 ohms, ct 

4 Independent windings 

e >;~:t~~:;~:~ .. , ~~ ..... " ... 

PACKAGE 

PAC!(A,GE 

TO·5· 4 Lead 
Feed Through 
Coaxial (BNC) 

PA~KAGE 

TO·5 8 Leap 
TO·5 8 Lead 
TO·5 8 Lead 

1820 SOUTH SEVENTH AVENUE BOZEMAN, MONTANA 59715 
eem/1971 See YELLOW SECTION for Local Offices, Phones 
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UNITRODE CORPORATION 
582 PLEASANT STREET· WATERTOWN; MASSACHUSETTS 02172 • TELEPHONE (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 

PIN Microwave Switching Diodes 
MICROWAVE DIODES 

Featuring low losses, low thermal impedances, lowparasitics, low distortion, high voltages, high reliability. For applications from LF 
through X-band at high and low power. Especially suited for switches, duplexers, TR switches, receiver protectors, digital phase 
shifters, etc. 

Unitrode Breakdown' Total' Series Parallel' Average' Average', 5 Peak Power Carrier' 
Microwave Voltages Capacitance Resistance Resistance Thermal Power Dissipation Lifetime 

Series 11.= 10 /La) 10V, lGHz) (100mA, 1 GHzl (100V, lGHz) Impedance Dissipation 11/Ls pulse) 

V.lv) CT (pF) R; (n) Rp (kn) 9A (OC/WI PA (W) Pp (kW) T(~) 
(min.! (max.! (max.! (min.! (max.) (max.! (max.) (min.! 

UM 4900 100·1000 3.0 0.5 1 2 75 300 5.0 
UM 6000 100·1000 0.5 1.7 15 25 6 30 1.0 
UM 6100 100-800 0.7 1.0 12 25 6 30 10 
UM 6200 100-600 1.2 0.4 10 25 6 30 1.0 
UM 7000 100·2000 0.9 0.8 10 11 14 75 2.5 
UM 7100 100·800 1.2 0.5 8 11 14 75 2.5 
UM 7200 100-600 2.2 0.2 7 11 14 75 2.5 
UM 7900 100-1000 0.8 0.8 10 3 50 75 2,5 

PIN Microwave Attenuator Diodes 
Featuring finely controlled resistance, low thermal impedance, low parasitics, low distortion, high voltages, high reliability. For appli­
cations from LF through KU-band for high and low power. Especially suited for electronically-variable attenuators, filters, modulators, 
levelers, AGe loops, etc. 

Unitrode Breakdown' Total' Parallel' Average' Average', 5 Peak Power 
Microwave Voltages Capacitance Resistance Thermal Power Dissipation Carrier' 

Series n. = 10/la) (OV, lGHzl (1mA, lGHzl Impedance Dissipation (1/1S pulse) Lifetime 

V. (V) CT (pF) Rp (n) 9A (OC/W) PA(W) Pp (kW) T(~) 
(min.! (max.) (max.! (max.! (max.! (min.) (min.! 

UM 4300 100·1000 1.6 75 2.5 65 300 5.0 
UM 6300 100·1000 0.3 300 30.0 5 30 1.0 
UM 7300 100·1000 0.8 100 15.0 10 75 2.5 

L!miter Diode 
Featuring low thermal resistance, low parasitics, low distortion, high power, high reliability. For applications from LF throungh VHF 
as a passive receiver protector. Typical performance 20 dB isolation at 10W incident in 50 n system at 100 MHz. 

Unitrode Breakdown' Total' Series Parallel' Average' Average', ' Peak Power Carrier' 
Microwave Voltage Capacitance Resistance Resistance Thermal Power Dissipation Lifetime 

Series 11.= 10~) (OV, 1GHz) (10mA,lGHzl (OV, lGHzl Impedance Dissipation l1/Ls pulse) 

VB (V) CT (pFl Ii, (n) Rp (n) (JA (OC/WI PA(W) Pp (kW) T (/Ls) 
(min.) (max.> (max.> (min.> . (max'> (max.! (max.! (min.) 

UM 7400 70 5.0 0.4 50Q 12 13 75 1.0 

Notes: (All measurements made at 25°C ambient) 
1. Standard breakdown voltages available at looV. 200V. and in 200V steps to the maximum indicated in the table. 
2. Total capacitance is measured at 1 GHz and zero bias and remainS relatively constant at all forward and reverse bias levels at frequencies above 100 MHz. 
3. Small signal measurement. Equivalent circuit is capacitance CT in parallel with resistance Rp• 

4. Stud mounted diode with single-ended heat sink. 
5. Maximum junction temperature TJ = 175°C. 
6. Measured at 10mA forward bias. 

Series 4900 

UM 4904 C 
TIT 

400 Volts Style C 
Part Numbers indicate diode series, breakdown voltage and package style. The first two digits indicate the diode series, the next 
two the minimum breakdown voltage in hundreds of volts and the remaining letters, the package style. 
Reverse polarity available in stud packages. Part Numbers designated by adding R. 

HARO GLASS FUSED TO SILICON SURFACE 

.~.--"7E1 ...•. ~~-:-. - '. - ... .. 
TERMINAL PINS METALLURGICALLY . - ... -
BONDED DIRECTLY TO SILICON 

Special packaging, such as insulated 
studs, ribbon leads, and pillS for 
stripline, are also available. 

ill!] 
__ UNIT ROD E quality takes the worry out of paying less. 
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WAVELIN~. 
SEC. 3450 • MICROWAVE COMPONENTS 

THE COMPANY THAT'S CHANGING 
. • .J "" 

TO SERVE YQU BETTER, 
THREE IMPORTANT WAYS. 

1 
MICROTECH 
RIGID AND 
FLEXIBLE 
WAVEGUIDE 

At it s modern, 30,000 square foot 
plant in Cheshire, Conn., Microtech 
manufactures a comprehensive, 
quality line of flexible waveguides, 
solid state pin diode switches and 
attenuators. Microtech's flexible 
waveguides include: 

The seamless corrugated type, which 
can be bent to small radii, is highly 
stable and assures superior, RF 
leak-free operation. 

The soldereq convoluted type, for 
maximum bending with minimum 
leakage, is excellent for misalignment 
applications where moderate 
vibration prevails. It is particularly 
efficient and economical in tight-bend 
radii installations. . 

The interlocked flexible type, the only 
flexible waveguicje fully interlocked 
in all four walls, is the strongest type 
of flexible waveguide. It is excellent 
for high power applications and 
provides the added advantage of 
elongation and compression. 

Microtech has deep engineering and 
manufacturing experience in combin­
ing flexible and rigid waveguides to 
achieve the optimum in a system. 

Microtech designs and produces 
double ridged waveguide assemblies 
and components, which it supplies 
in both flexible and rigid types. 

Combination-Flexible 
and Rigid Waveguide /.,f:/ 

:<,:.;tt;%!I/I?~'· 

"~~'" '. Flexible Waveguide 
" . 

2 ~~~~~~~DE, COAXIA 3 
SWITCHES AND 
ROTATING JOINTS 

WAVELINE 
TEST EQUIPMENT 
AND SPECIAL 
ASSEMBLIES 

The broad quality line of Ramcor 
switches for waveguide and coaxial 
use in commuliications and radar, 
plus Ramcor's rotating joints and 
radiation detection devices, are now 
being manufactured at Waveline's 
modern facility in West Caldwell. N.J. 

If you have a challenging switching 
problem, come to Waveline. You can 
choose from hundreds of types 
to meet your requirements. Swit9hes 
range in size from a miniature 6'oz. 
coaxial unit to a massive 200 lb. water 
cooled WR650 waveguide unit. 
Or we can custom design one to help 
solve your switching problem. 

Waveguide 
Switches 

Coaxial Switches 

Rotary Joints 

With bur unique design capability and 
a full line of standard and special 
microwave equipment-test equip~ 
ment, hardware, adapters, tuners, 
filters, detectors, transmission line 
components and forming ability-
you have a great systems capabilify 
at your disposal. From custom 
designing through precis~, quality 
controlled manufacture. . 

Yes, Waveline is changin~. 
For the system designer, multiple 
prqduct lines to choose from and a 
highly skilled organization whose 
comp'reh~nsive skills spread across 
the microwave field. Plus the 
Waveline mark of quality a'nd service. 

waveline 

Attenuators 

For additional technical data on Ramcor and Waveline mjcrowave products, write: Waveline, Inc., P.O. Box 718, West-Caldwell, 
N.J. 07006. Ptione: (201) 226-9100. TWX (71Q) 7~4-43241 Microtech Division-Phone: (203) 272-3234 
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- VA R I L CO I N C /3883 MONACO PARKWAY/DENVER, COLORADO 80207 
- _, • TELEPHONE:(3031 321-1511/TWX 910-931-0590 

DOUBLY BALANCED MIXERS 

WIDE BANDWIDTH FLAT CONVERSION 
HIGH ISOLATION EFFICIENCY 
lOW INSERTION lOSS lOW INTERMODULATION 
lOW NOISE FIGURE PRODUCTS 

ADVANTAGES OF BALANCED MIXERS: 
Mixing consists of the non linear multiplication of two signals 
as for example W.F, and WLO_ In communication work the ob­
ject of this process, also referred to as "modulation," is to 
extract the frequency terms, W" = (WLO + W.F) orW" = (WLO -
W.F) , corresponding to either up or down conversion respec­
tively_ 
The semiconductors used to accomplish this function depart 
from ideal square law operation and, in non balanced mixers, 
produce undesired output products in addition to the desired 
IF signal. An additional problem arises when the RF or lO 
frequencies fall within the bandwidth of the IF amplifiers fol­
lowing the mixer. These fed-through signals can overload the 
subsequent stages causing blocking or additional troublesome 
products. The solution to this problem in the past has been 
carefully to select lO, RF, and IF frequencies so that spurious 
products and fed-through input signals occurred as much as 
possible outside the IF band. The IF amplifier was usually de­
signed with a very sharp bandpass characteristic so as to 
reject troublesome signals near the IF band, and in some 
cases multiple conversion IF amplifiers were needed. 
The balanced mixer greatly reduces these problems for the 
system designer. The singly balanced, or two diode, mixer 
suppresses one of the input signals and its associated even 
harmonic components. The other input signals and its har­
monics still come through the mixer along with harmonic. 
sum and difference frequency products. The doubly balanced 
mixer improves still further the suppression of unwanted spu­
rious signals. In this device both of the input signals and their 
respective harmonics are greatly suppressed at the IF out­
put port. 
Further advantages of the Doubly Balanced Mixer result from 
its interport isolating properties. For instance, an lO signal 
applied to the mixer is attenuated at both the RF and IF ports. 
This attenuation (typically 40 DB) reduces the problem of 
oscillator re-radiation as well as IF amplifier overloading. 
Similarily for low IF frequencies this same isolating property 
tends greatly to reduce the problem of local oscillator pulling. 
The Shottky barrier diode is ideal for balanced mixers be­
cause of its inherent fast turn on, low noise, and highly con­
sistent parameters. In practice the diodes for any given mixer 
are matched for forward resistance at several points on the 
EI curve. The use of these devices allows the balanced mixer 
to handle linearly a wide range of input signal levels. The 
above information is expanded and illustrated in graphic form 
in Vari-l Bulletin 106 which is available upon request. 
Z-MATCH DOUBLY BALANCED MIXERS are packaged in two 
ways: 1. laboratory·test-equipment style with coaxial con­
nectors; and 2. as pin types suitable for circuit boards. This 
permits cable connection during the breadboard phase, and 
then permanent adaption as a circuit component. 

ADDITIONAL APPLICATIONS: MODULATOR / Because one 
port is coupled to DC, the unit may be used as a pulse modu· 

Fig., 

lator with unlimited pulse duration. Insertion Loss is -4 dB at 
f ... " and less at the lower frequencies. The RF input is made to 
port L, modulation to port X, and the output from port R. 
Total current should not exceed 50 mao The modulator will 
exhibit a 35 dB on/off ratio at fm .. (greater at the lower fre· 
quencies) and a turn-on/turn-off time of less than one 
nanosecond. As an AM modulator, with the X port used for the 
modulation·signal input, the mixer has excellent carrier rejec­
tion at high frequencies. The carrier may be reinserted after 
the modulator,' or can be caused to feed through the mixer in 
controlled amounts by the introduction of a DC bias (suitably 
isolated from the modulation source) into the X port. The 
bias can be of either polarity, but should not create current in 
excess of 50 mao 
CURRENT·CONTROlLED ATIENUATOR I By the use of a DC 
bias as described above, the mixer can function as a currentl 
voltage controlled attenuator. With zero current into the X port 
the attenuation of an RF signal of frequency up to the spec· 
ified fm .. will be at least 35 dB, reducing to approximately 
3 dB when the bias current is increased to 10 mao Response 
time from full·on to full·off condition is less than one nano­
second. For this service the signal is introduced to the R port 
and the output taken from the L port. 
PHASE DETECTOR I The X port, being DC coupled, makes it" 
possible to extract a DC voltage as a function of the phase 
difference between two signals. The mixer introduces minimal 
l/fnoise because of the inherent low-noise quality of the 
diodes, and their superior balance makes a DC adjustment of 
the phase detector unnecessary. 
CONSTRUCTION 
The mixers housed in the CA style enclosure are moderately 
priced, of general utility and have coaxial connectors. Stan· 
dard units listed in the tabular columns are BNC equipped, 
but parts are carried in stock for fast delivery of corresponding 
models with TNC connectors. The enclosure is brass, tin· 
nickel plated and is sealed. The EA style units are epoxy im· 
bedded and are designed for the ruggedness and space econ· 
omy associated with an encapulsated device. The trans· 
formers and connections thereto have the time-proven Vari-L 
cushioning means and are completely sealed into the epoxy. 
A small well houses the diodes and permits a final check on 
matching, and this is then filled with polystyrene foam and 
sealed with a thin layer of encapsulant. The SPA types are 
constructed on a glass·seal header with pin connections and 
are completely shielded. A mounting stud is provided for 
strength and good grounding. The two "Gil terminals are con· 
nected to the base internally by the shortest possible path. 
The case and cover of the CB type units are of cast aluminum, 
and the diodes are replaceable. This is a deluxe series of 
mixers which have no equal in this size and price range. 
Application of model DBM-400A, including a DC-IGHz test 
sweep generator are described in Vari-L Bulletin 101. The CC 
series units are housed in a manner similar to the CA units 
but are smaller. The CC style mixers all have OSM connectors. 

For other Vatl-L p~oducts see Sections 1800 
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DOUBLY BALANCED MIXER SPECIFICATIONS 
CONY. ISOLA· 
LOSS TION PACKAGE 

SSBNF (Db, STYLE 
FREQUENCY (Db, MIN.) (see . PRICE 
BANDS (MHz) MAX.) LO·RF LO·IF RF·IF outline) 1·9 NOTES 

.002·1 5.5 50 40 25 EA $40.00 
1·15 5.5 50 40 20 

R&L: .002·15 .002·1 6.0 45 35 25 EA $35.00 
X: DC·15 1·15 ·6.0 45 35 20 

R&L: .01·50 .01·1 8.5 40 35 25 EA $30.00 
X: DC·50 1·35 5.0 40 35 25 

35·50 5.5 40 30 20 

R&L: .01·50 .01·1 8.5 35 EA $25.00 
X: DC·50 1·35 5.5 35 30 20 

35·50 6.0 35 25 20 

1·100 6.5 40 '35 25 EA $30.00 
.05·200 7.5 35 30 20 

1·100 6.5 35 30 EA $25.00 
.05·200 8.0 30 25 

10·100 6.5 40 35 EA $30.00 
5·250 7.5 35 30 
5·500 8.5 30 25 

10·100 6.5 35 30 EA $25.00 
5·250 7.5 30 25 
5·500 9.0 30 20 

1·100 6.5 50 35 SPA"H" 
1·250 7.0 40 30 .200 
.5·500 7.5 35 25 
.2·700 8.0 30 25 

1-100 6.5 45 35 20 SPA .200 $45.00 
1·250 7.0 35 30 25 
.5·500 7.5 30 25 20 
.2·600 8.0 30 25 20 

1·100 6.5 40 35 30 SPA.200 $40.00 
1·250 7.0 35 30 25 
.5·400 .7.5 30 25 20 
.2·500 8.5 30 25 20 

1-100 6.5 35 30 25 SPA .200 
1·250 7.0 30 30 20 
.5·400 7.5 30 25 20 
.2·500 8.5 30 20 20 

1·100 6.5 30 25 20 SPA.200 
1·250 7.5 30 20 20 
.2·400 8.5 25 20 20 

R&L: .2·600 6.5 45 35 30 SPA' .250 
X: DC·600 1·250 7.0 35 30 25 

.5·500 7.5 30 25 20 

.2·600 8.0 30 25 20 
R&L: 
300·1750 MHz 300·1250 8.0 35 25 20 SPA.350 $90.00 
X: DC·500 MHz 1250·1750 10 25 10 10 
R&L: .2·600 .5·100 6.5 25 CA $45.00 High level. low VSWR 

X: DC·600 .5·250 7.0 40 30 20 highest performance 
.2·500 8.0 30 25 20 mixer of its type 
.2·600 8.5 30 25 20 

.5·30 7.0 60 45 30 CA $85.00 Very high level, low 
30-100 7.5 55 40 25 intermodulatlon type 
100·500 9.0 35 30 25 
10·100 7.0 40 35 25 CA High performance 
10·250 7.5 30 30 20 low cost 
10·500 8.0 30 25 20 
5·600 8.5 30 25 20 

R&L: .05·200 1-100 6.5 40 35 25 CA $38.00 Low frequency 
X: DC·200 .05·200 7.5 35 30 20 companion to the 

DBM·lIO 

R&L: 5·1000 6.5 40 40 30 CA $65.00 High level. low 
X: DC·500 .7.0 35 35 25 ultra·high performance 

8.0 35 30 25 upto 1GHz 
9.5 30 25 20 

R&L: 300·1500 8.0 35 30 25 CC $125.00 High performance. 
X: DC-500 7.0 30 25 10 optimumized for Tacan 

8.0 35 30 CC $175.00 High performance 
9.5 30 20 optimumized for L Band 

CB Best high level full 
30·.500 40 40 20 spectrum miniature 
50·1800 35 30 20 mixer available 
10·2800 30 20 20 

CB $295.00 DC coupled equal of 25 20 20 the DBM·400 

20 20 20 $350.00 Higher frequency 
35 25 35 equal of DBM·400 
20 15 15 

PORT IDENTIFICATION: L: LO PORT; R: RF PORT; X: IF PORT. extends to 1.5 GHz (1.0 GHz for DBM·400A) with approx. 1 Db in· 
All measurements made In a 50 ohm system with LO power 01.+7 DBM crease in conversion loss. 2. (DBM·400 only) for UP conversion with 
(5MW). MAX. input power (total): 50 MW. Rated conv. loss and LO·RF IF frequencies above 1.5 GHz. interchange R and X ports. (R port is 
figures maintained over a range from -55 to +100C·. Notes for models now IF output.) Apply the lower frequencies (below 1.5 GHz) to the 
DBM·400 and DBM·400A: 1. Conversion loss figures apply to RF andl X port. 
or LO frequencies in the ranges shown and an IF output frequency • Potted for high shock and vibration requirements. MAX operating 
of 1.0 GHz (750 MHz for DBM·400A) or lower. The X port response temperature: -55 to +125·C 

For other Vari-L products see Sections 1800 and 5600. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1569 



Vol. 22 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

_ VARI-L CO., INC./::"':.~~~~~~:::?::'V:~·~~\:::'''02'' ... 
WIDEBAND FREQUENCY DOUBLERS 
Models WD·100, 101, and 102 were developed as com· 
ponents of laboratory equipment to double the frequency 
of high·level sweep generators, thus extending their range· 
of usefulness. Since the output of the doubler is of relatively 
high level, the signal obtained is comparable to that of an 
expensive BWO unit, and a set·up can be made with existing 
equipment and appreciable savings are effected. The units, 
being quite small and compact, are often used as part of 
the local oscillator source for receivers, so they are rec· 
ommended both as components of larger equipment and as 

laboratory test devices. The doublers are housed in extruded 
aluminum cases and are fitted with 3.6 mm. input and output 
connectors and have 50 ohm input and output impedances. 
The circuit employs a custom·designed Z·Match input trans· 
former and two carefully matched Schottky barrier diodes. 
The output circuit (Model WD·100 only) is isolated for DC 
by a special chip capacitor. The circuit elements and sup· 
porting structure are encapsulated in high·temperature poly· 
urethane foam. Full electrical specifications are listed in the 
table below. Operating temperature range is -55 to +100°C. 
Complete specifications in Bulletin #102A. 

." . 1111 :. B _A_' __ ~ 
. - -------------- L ------

I rTWO CONN~CTORS _ 
\ a ...... fEIIIIAL.£ 

\ 

WD 
WD 
WD 

A B 
100 2.437 2.0 
101 2.437 2.0 
102A 1.687 11/4 

*"",,'+'iIIH------------- .. 

W 

L W H 
20/4 1 1 
20/4 1 1 
2.0 11/4 11/4 c NOTE I 
_.- ·r-

H ~ 
ZOUT: 50A 

Fig. 7 Doubler outline drawing 

DOUBLER SPECIFICATIONS 

NOTE 1: CAPACITOR NOT 
USED IN MODELS WD·I0l ' 
AND WD:I02A 

50 ohms 
50 
50 ohms 
50 

+5to+20DBM 

+10 to +20DBM 

Fig. 8 Doubler schematic 

15 dB max. 40dB min. 

14dB max. 30 dB min. 

±1.5 dB 

±1.5 dB 

225.00 

350.00 

WIDEBAND R.F. CHOKE 

~ .. =--t--~ l' I -.j.250j..-: 328R 
j-500 ----l TYP. 

.656 '.025 BREF.l , ?dt· 
,~, PINS 

fll "'!, 

r-
Fig. 91 
Choke outline drawing 

An RF choke for VHF·UHF circuitrY should present a con· 
,stant high impedance over a wide band of frequencies 
and should be non·lossy. Ordinary chokes made by wind· 
ing a few turns of wire on a powdered iron or ferrite core 
do not ,fulfill this requirement because their impedance 
peaks sharply, and even though the actual resonance is 
placed outside the band the high order of impedance 
change over the band can be troublesome. 

The chokes described below have very low loss, are 
virtually non· resonant and have a constant impedance 
over a very wide range of frequencies. Tt!ey all have DC 
resistance of less than .1 ohms and will handle up to 
2 amperes of current. Despite their small size they are 
suitable for use in high· power transistor oscillators and 
amplifiers, where they serve as RF isolators in the DC 
supply. Additional applications which have been tested 
are offered in Bulletin 104. 

A. DC isolation in wide band circuits employing Z·Match 
transformers. 

B. RF decoupling. 

C. Transient and RFI suppression. 

D. DC burnout protection. 

Price, 1·9, Models WC·1, WC·2, WC·3, WC·4: $10.50 
each. Generous quantity discounts. 

l~';~l :1--_ = -+:l~=_PE =-f=llIt;-,' ::_j=:~1 
Frequency· Mtlz 

ii;~E£t;~ 
1.0 10 100 IK 

Frequency- MHI 

Fig. 10 Choke impeda,nce characteristics 
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MODEL 1 
• dc to 12.4 GHz' 
• Values up to 60 dB 
• 2' watts average power 
• 1.25 SWR@12.4 GHz 

... 
wtlllStNH 

" r~nnt.tr: 

MOllEt II-MINI PAD 
• dc to 26.5 GHz 
• Values up to 30 dB 
• 2 watts average power 
• 1.25 inch length, 4 grams 
• Stainless steel WPM·2 connectors 

MODEL4M 
• !lc to 18 GHz 
• Values up to 60 dB 
• 2 watts average power 
• 1.35 SWR@18 GHz 

MODEL 21-MINI MEDIUM 
POWER PAD 
• dc to 18 GHz 
• 3, 6, 10, and 20 dB 
• 8.75 watts average power, 

1 kW peak 
• WPM connectors 
• Aluminum body 

MODEL 9010·ao-MINI·STEP 
• 5 frequency ranges, Includes 

dc·18 GHz 
• 5 attenuation ranges, up to 99dB 
• 2 watts average power ' 
• 0.05 dB repealabllity 

MODEL 1515 
• dc to 18 GHz 
• Qutputs within 0.5 dB to 18 GHz 
• 1 watt CW, 1 kW peak 
• C~llbrallor data supplied 

MODELS 1410 & 1411 
• dcto 12.4·GHz 
• SWR'are 1.20:1, 1.50:1, and 

2:00:1(50 ohms) , 
• rype Nand 7 mm connectors 
• 5 frequencies calibrated 

eem/1971 

FIXED COAXIAL AnENUATORS. Welnschel 
Engineerlryg offers an extensive line of RF 
coaxial attenuators, Including the newest 
subminiature type. Fixed attenuators are 
available in a choice of frequency ranges 
(including de to 26.5 GHz), attenuation 
values (to 60 dQ), and power ratings. 
Features are 10w'SWR, long term stability, 
high, quality resistive film, and stainless 
steel .con$truction. Type N, Type WPM 
(mate \'11th SMA), and other type .con· 
rec~?rs are availa~le. 

MODEL 9, a breakthrough in broad~and 
deSign, has a dc to 26.5 GHz range and 
fl,t frequency response across the entire . 
ban~. It is most suitable for system ap· 
plications with sp~ce and weight con· 
siderations. SWR is '1.15 at 4 GHz, 1.~5 at 
18 GHz, and 1.60 at 26.5 GHz. 

MOD~LS 3M and 4M are Ideal for appli· 
cations req~iring compact and light weight 
components. ~e'ngth Is 1.2 in. for 3, 6, la, 
and 20 dB,' and 1.85 in. for 30, 40, 50, and 
60 dB. Model 3M has a dc to 12.4 GHz fre· 
9uency ~ang~ and a 1.25 SWR@12.4 GHz 

MODEL 21, 'in 50·ohm system, handles 8.75 
W in 3 dB value, 6.25 W.in 6 dB value, and 
5 W in 10 and 20 dB units. Broadband 
and small size' mak~ it suitable for mod· 
ern, compact ~F systems. 

MINIATURE STEP AnENUATORS. MODEL 
9000 Minl·Step series' .have a diameter, 
of 1.62 in. and are 1.13 to 3.30 in. long, 
dependlnjl upon attenuation range. Size 
is ,perfect for panel mounting in compact 
areas and where space is prime con· 
sideratlon. Attequatlon ranges are 0·9 dB, 
0·69 dB, 0-99 dB, 0·611 dB, and 0·90 dB. 

,Switch life Is over 100,000 revolutions. 
It Is a very suitable component for high 
reli~bility systems. . .' 
MODELS 93 through 98 are a series of 
miniature !!1antial and motor·drlven step 
~ttenuators available In a choice of at· 
tenuatipn ranges '(includes 0·129 dB), 
frequency ran~es (Includes dc·18 GHz), 
and coaxial connectors or wave guide. They 
offer proven performance. Switch life is 
1,000,000 steps. 

MINI POWER DIVIDER. MODEL 1515 pro· 
vide, a nearly cOnstant 6 dB power di· 
vision from', dc ~o 18 GHz. Input and out· 
put ports are" matched: Connectors are 
stainless steel WPM (mate with SMA). 

MISMATCH"S AND TERMINATIONS. MOD~LS 
1410 and 1411 Mismatches are available 
separately or as sets. Accuracy of SWR of 
Model 1411 Is 4% to 8 GHz and 5% to 
12.4 GHz. Models 1403 and 1404 Coaxial 
Terminations, operating 'from de to 18 
GHz, feature low SWR, e.g., SWR of 
Model 14Q4 GPA is 1.04 at 18 GHz. 

VARIABLE AnENiIATORS. Welnschel has 'many 
versions of variable attenuators for bench 
or panel' mounting. Som~ operate to 11 
GHz. Several have 114' dB attenuation 
ranges. All feature continuously variable 
operation, lonll·term stability, and individual 
calibration. . , 

AnENUATION MEASUREMENTS. Weinschel of· 
fers a variety of instruments for measuring 
Insertion loss, gain, SWR, and other mi· 
crowave parameters. Severai' instruments 
have become industry' standards. " 

MODEL 1810 RF RATIO METER, with 30· 
dB dynamic range, permits rapid and ac· 
curate broad/land swept·frequency attenua· 
tlon, gain, and SWR measurements. Operates 
with unleveled source. Overall accuracy Is 
0.02 dB per 10 dB. Ideal for matching 
swept RF responses of tested devices 
with a selected reference. Fixed frequency 
measurements can be made to 40 dB. 

MODEL 1811 RF ATTENUATION CONTROLLER 
extends, by 30 dB, the inea~urement range 
of Model 1810 Ratio Meter, Model BA·5 
Attenuation Calibrator, and similar l·KHz, 
100% square wave modulated RF systems. 
0.02' dB . per 10 dB accur~cy is retained. 
(Also compatible with Model· VM·3 to per· 
mit 130 dB fixed frequency measurements). 
It controls signal level in accurate 10, 20, 
and 30 dB steps at' Insertion point. Pro· 
tects main RF line barretter from burnout. 

MODEL VM·3 AnENUATOR AND SIGNAL 
CALIBRATOR, tuned to 30 MHz, operates 
fr.om 10 MHz to more than 40 GHz with 
external source and mixer. It has a 100 
dB dynamic range. (With Model 1811, range 
Is extended to 130 dB). Ideal for call· 
brating output attenuator of a signal gen· 
erator. . 

POWER CALIBRATION. MODEL 1805 RF 
POWER LEVEL CONTROLLER is highly ac· 
curate in transferrl'ng calibration fac· 
tors of primary standards to bolometer 
mounts or second~ry power standards. It 
establishes and maintains constant, known 
reference RF power I~vels. DC substituted 
and bias power Is used to maintain precise 
levels. Selectable dc 'levels are 0.5, 1.0, 
5.0, and 10.0 mW. 

MOPEL PB·11:: SELF·BALANCING RF POWER 
BRIDGE, a 100% de substitution bridge, Is 
used with either 100 or 200 ohm thermistor 
or barretter mounts for precise RF power 
measurements. Accuracy is 0.1 % In the 
measurement of substituted dc power in 
the 0.1 to 45 mW range. 

Weinschel offers extensive experience In 
the· development of highly reliable custom 
designs. Discu~s your requirements directly 
with us, or for a complete catalog, con· 
tact 

MODEL 940 
• de to 4 GHz, 66 dB range 
• dc to 2 GHz, 120 de range 
• 5 watts average power 
• Individual calibration, 1 dB 

increments 

MODEL 1810 
• Eliminates need for leveled 

source 
• Output linear," dB 
• Built·in 51 dB (RF) substitution 

attenuator with .02 dB/30 dB 
accuracy 

MODEL 1811 
• Extends attenuation measuring 

capability by 30 dB 
• Eliminates need for RF 

substitution attertuators 
• Levels source variations to 

0.0005 dB/dB (steady state) 

1805 

WEINSCHEL 
ENGINEERING 
Gaithersburg, Md. 20760 
Tel: (301) 948·3434 TWX: 71O-B28·9705 

See YELLOW SECTION for Lac!!1 Offices, Phones 1571 
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,,~ETEK Lamb Electric 

DC SERVO MOTORS FOR RELIABLE CONTROL 
APPLICATIONS: MAGNETIC TAPE DRIVES • PAPER TAPE HANDLERS • CLOSED LOOP 

1572 

SERVO SYSTEMS • VARIABLE SPEED DRIVES ••. 

TORQUE.QZ. IN. 

4.0" Square, Wound Field Servo Motor 

4.31" Wound Field Servo Motor . , 

TQRQUE.QZ. IN. 

5.5" Wound Field Servo Motor 

Compact, versatile two pole DC servo motor delivers fast response 
with smooth acceleration and deceleration to many computer appli· 
cations. Designed for long life and minimal maintenance to assure 
dependability in applications requiring extremes in cycling of 
rotation and torque. Class F insulation systems compensate for 
high ambient temperatures and severe duty, and low current draw 
returns power and dollar savings. 

r------
1..------

.\J 

n 
u 
d 1-----'1 (0J 

~8.37MAX.~ C5.25sa.=J 
Lightweight, compact two pole DC servo motor with quick, smooth 
response and a proven record in many data processing applications. 
Cool operation during prolonged periods and heavy cycling insures 
reliability and minimal maintenance. Standard insulation is Class F. 
Minor modifications, including mounting and shaft variations, and 
forced air cooling connection, can be made to customer 
specifications. 

o 0 

0 0 0 ~ o c::::::> 
o 0 

\. 10.05 MAX. .1 5.44SQ.=:] 
Rugged, powerful four pole DC servo motor engineered .for computer 
tape transports or other applications with similar rigid require· 
ments. Armature diameters are small relative to the field, pro· 
viding low inertia and great extremes in cycling of rotation, torque 
and speed. Cool operation minimizes maintenance and prolongs 
motor life. Both Class A and F insulation available. 
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PERMANENT MAGNET MOTORS FOR COMPUTER-ORIENTED PRECISION 
" , • • . . • ~ ~ .... I: 

1,500 

4.0" Permanent Magnet Motor 

Reliable DC permanent magnet motor designed for a variety of 
applications in data processing, business machines and machine 
tools. Double shielded, permanently lubricated ball bearings reduce 
maintenance and assure long operating life of totally enclosed 
units. Available with standard class F insulation or optional Class H 
insulation. The unit may be plug reversed. Optional features if!· 
elude forced air cooling and shielded leads. 

VERSATILE GEAR MOTORS SOLVE THE TOUGHEST TECHNICAL PROBLEMS 
, .' - ~ " ~ . 

1.63'" to 5.5" Dia. Gear Motors 

Gear motors, produced in volume from standard parts, to match 
specific customer requirements. Operating on either alternating or 
direct current, these motors are designed to produce heavy torque 
val.ues in a variety of applications. Motors available in diameters 
from 1.63" to 5.5", with 1, 2 or 3 stage gear trains and choice of 
ratios from 143: 1 to 4.9:1. 

7f!!1~ BLOWE~SPROVIDE AIR SYSTEMS WITH MUSCLE 

For more information on WINDJAMMER blowers, see AMETEKILamb Electric 
catalog pages in Volume III, Section 2600-FanslBlowerslCooling Equipment 

WINDJAMMER blowers produce quiet, efficient working air for a 
variety of high performance applications, such as hot spot cooling, 
vacuum supplies and air samplers. Available as either belt driven 
units, or with direct drive and in one to seven stage modular fan 
systems, WINDJAMMER blowers provide a wide range of operating 
characteristics. Shielded, prelubricated ball bearings and the 
replacement of rotating vanes with rotating fans assures a long life 
and minimal maintenance. Noise reduction shrouds and induction 
motors, with balanced components, guarantee quiet, vibration 
free operation. 

o\METEK Lamb Electric 
631 LAKE STREET • KENT, OHIO 44240 
TEL: (216) 673-3451 • TELEX: 98-6497 • TWX: 801-437-2332 

eern 11971 See YELLOW SECTION for Local Offices, PhoneS" 1573 
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23~,DIA. 

(4) #10 (.190) 24N.C.·2 TAP % DEEP 
EQUALLY SPACED AS SHOWN ON 

3¥a DIA. OF MOTOR 

A 2.625 DIA. B.C. HYSTERESIS SYNCHRONOUS SLEEVE BEARING MOTOR 
MODEL NO. D86MBKDU·1 

IN PHASE WITH INDUSTRY 

Ashland Hysteresis Synchronous motors are 
of the highest quality and are designed and 
manufactured for many years of trouble free 
operation. 

Our type of construction provides rigidity for 
accurate bearing alignment and close air gap 
maintenance, so necessary in obtaining quiet 
and efficient motor operation. Noise and vibration 
have been eliminated. Peripheral equipment 
manufacturers using our motors have been able 
to greatly reduce their wow and flutter levels. 

Ashland Hysteresis Synchronous motors can 
be supplied in numerous speeds, frequencies 
and voltages. The following pages supply speci· 
fications on only a few of our many designs. 
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AEP 
., 

3 - 4 - 5 FRAM~ HYSTERESIS SYNCHRONOUS MOTORS 
" . . 

A405BWM·2 0.1 115 400 3 0.4 

A42SAM-1 0.8 115 240 3 9.0 

A42PWM·1 l.0 57 120 3 8.5 

A42LCM·1 0.4 115 400 2.0 

A42EBM·1 115 50/60 l.6/1.7 

A52BBADU·1 115 6Q 0.72/0.72 3.0 2.0 

A54PBLDU·1 n5 2.7/2.9 2.8/3.2 3.5 2.0 

A52HDU·1 60/200 120/400 2 0.95/1.2 U3 3.0 2.Q 

115 400 3 ~.3 3.0 2.0 

115 1.5 
. . , ... :~ .. "" I 

A607EDU-1 900 0.21 115 60 5.6 4.0 ~.31 

A66LCU-1 1200 0.4 115 60 11.2 1~ 5.12 3.31 

A78UBU·1 12000 3.3 115 400 7.6 14 5.625 3.31 

A72LAEDp·1 900/3600 0.40 i15 60 5.2/4.9 4.7/3.8 3.75 3.31 

A72DCBZU·1 600/1200 0.25 115 60 3.2/4.6 1·5/2.2 4.125 3.31 

A76LAHBEDU-1 900/1800/3600 0.70 1O~ 1 7/8/6 5/5/4 5.125 3.31 

A73KBMAU-1 1800/3600 1.0 115 50/60 1 12/11 14/11 4.375 3.31 

A73FDKBU·2 750/1500 0.21 220 50 1 7.5/8 10.5/11 4.375 3.31 

A707KBGZM·2 6000/12000 0.32 115 400 1 0.9/0.9 1.U1.a 3.0 3.31 

A76NALBU-5 1500/3000 0.80 U5 ~0/60 12/12 10 5.125 3.31 

,;,)~, L-", v , " <', ASHLA~~, ,::,~~2!~,~~,,:,,~~ODUqTS c;!N~,;m 
UY1:'t, "",,32-02 ,"«l.U ~,~~~. BLVD." _LON~ IS~~~, ~ITY, N. ~;, '!~1 q1 ,',,' ':,;~;~ ~:;~:" :~"','l~~ (2~,~), 392:4J)1 ~,:' <' . -, .,~ 
eem/1971 , See YELLOW SECTION for Local Offices, Phones 1575 



ASHLAND ELECTRIC PRODUCTS INC. 
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2'~ 

(4) #10 (.190) 24 N.C.2 TAP % DEEP 
EQUALLY SPACED AS SHOWN ON 
A 2.625 DIA. B.C. 

.065/.062 DIA. 
DRILLED HOLE 

~ 
1.495 -E3~+-

lfa % 

RELUCTANCE SYNCHRONOUS BALL BEARING MOTOR 
MODEL NO. ABoMFU·3 

IN PHASE WITH INDUSTRY 

AEP Reluctance Synchronous motors have be­
come a standard in the field due mainly to their 
uniformity and excellence 'of performance. 

The advantage of Reluctance motors is the 
ability to phase, where. the motor must synchro­
nize at fixed angular positions. 

This type of motor is used in facsimile, timing 
and various other applications requiring phasing 
each time the motor is energized. The effective 
Horsepower output of these motors is dependent 
on the load inertia. Care must be exercized to 
select a motor with sufficient torque. to overcome 
this inertia and pull the load into synchronism. 

ASHLAND ELECTRIC PRODUCTS INC. 

1577 



(2, #10 (.190) 32 N.F.-2 TAP 
l/S DEEP LOCATED AS SHOWN 

,. + 
.3120 

~ Mr~,~~~, j-~ ~ . "'''~ 15/s I 15/S -t--.11ij~,,-t . 3 -
1l2pr- ~47 

f (4) LEADS ~, 
A.W.G. #20 

TORQUE MOTOR BALL BEARING 
MODEL NO. C74NKP-2 

IN PHASE WITH INDUSTRY 

OPEN FRAME 

, I 

.812l I 
1.S2S-j 

(4) #6 (.138) 32 N.C.-2 TAP~, DEEP 
EQUALLY SPACED AS SHOWN ON 
A 3.050 DIA. B.C. TAPPED HOLES 
AT OPPOSITE END TO BE IN LINE 
WITHIN ±1° 

Ashland Torque Motors have met with a great 
deal of success in military as well as commer­
cial applications. They are presently being used' 
in Tape Recorders, Servo, and Positioning appli­
cations and when required, are capable of being 
locked on the line indefinitely without over­

heating. 

Our high quality of design enables us to pro­
duce a motor with an extremely low external 
flux field, a minimum of hum and less than 1 % 

variation in torque when the rotor is allowed 
to rotate from zero to 10 RPM at rated voltage. 

ASHLAND ELECTRIC PRODUCiS INC. 
);>:3~~02c;:~ti,~.~N~;:BL\lD., ••.• ·.c.'LON~::I~tA.·~b{c .• It~. c., :~ .. " ••. '.~. 2/i·1F1·(il ... · .. ;.ur;~#y; •. 0 ••••••• 

, -' ,,''' \':',' ~,- , 
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A44GKM-l 1700 115 60 0.11 4 4 3.25 1.75 

M2FZM-l 5700 208 400 3 0.07 4 4 2.68 1.75 

MIDKM-l 1700 115 60 0.09 3 3 2.50 1.75 

A64MMP-l 850 115 60 0.6 34 34 4.25 3.31 . 

A60KLP-5 1100 115 60 1 0.41 25 12 3.25 3.31 

A70KKP-l 1720 115 60 0.21 16 16 3.25 3.31 

A74NKP-1O 1720 115 60 1 1.0 40 20 4.25 3.31 

A78PKP-l 1720 115 60 1.3 70 50 5.25 3.31 

A72QKP-2 1720 115 60 1.1 60 20 3.75 3.31 

A84NWM-l 1700 208 60 3 0.2 30 15 4.95 3.875 

A86GZU-l 550 . 115 60 1 0.3 14 14 5.45. 3.875 

A96RMP-l 835 115 60 1 2.5 225· 225 5.45 5.375 

A98WLL-l 1100 115 60 1 8.0 520 520 5.95 5.375 

A98TLL-l 1100 115 60 1 3.4 450 450 5.95 5.375 

A92QMU-IZ 700 115 50 1 1.5 143 75 4.45 5.375 

A118TKP-l 1440 115 60 1 4.5 153 45 5.81 4.375 

AlllOKMP-l 720/600 115 50/60 2.3 140 53 6.31 4.375 

A1l2TKP-3 1440/1200 115 50/60 2.5 120 60 4.31 4.375 

A1ll2SMP-3 720 115 60 1 4.2 350 125 6.81 4.375 

A114GZU-l 480 208 60 3 4.0 42 42 4.81 4.375 

AI22NKP-l 1720 115 50/60 0.7 44 16 4.00 3.75 

AI24PLP-l 1100 115 50/60 0.9 85 35 4.50 3.75 

AI24HLP-l 1100 115 50/60 0.4 38 38 4.50 3.75 

AI20KLP-l 1100 1 0.6 38 16 3.50 3.75 

ASHLAND ELECTRIC PRODUCTS INC. 
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BEARING 
MOUNTED 
SLIP-RING 
,ASSEMBLIES 

CAY· 150 
2 to 48 CIRCUITS 

1.7" 0.0. 2 AMP RATING 

2 .to 30 CIRCUITS 
CAY· 125 

.. 

SHAFT POSITION 
ENCODE~S 

,. -

STANDARD & CUSTOM SINGLE & 
MULTI-TURN,.ur·uTs . 
23 to 29 COUNTS/TURN. 

SLIP-RING 
AND 
BRUSH BLOCK 
ASSEMBLIES 
AND 
SWITCHING 
COMMUTATORS 

1.0" 0.0. 1 AMP RATING 
2 to 30 CIRCUITS 

ARY 
geLECTOA 
SWiTCHES 
V2" to 2" 0.0. 
2 to 30 PO$ITUJNS 
SINGLE & DOUBLE POLE 
MAKE BEFORE BREAK OR 

. BREAK I3EFORE MAKE. 

5" O.D. 5 AM 

LOW TORQUE, NON-IlETENTED 

Illustrated is a partial selection of the many and varied products available from Airflyte's complete line 

of rotating components. Airflyte's extensive services and facilities, from research and design to proto­

type and mass prOduction, enable the manufacture of both standard and modified components, geared 

to customer specifications and application. Tooling costs can be eliminated in most instances by the 

availability of a large selection of company-owned jigs, fixtures, dies and molds. Airflyte Electronics 

invites your inquiry. 

Airflyte Electronics Co. 
WRITE FOR CATALOG BOX 207 • BAYONNE, N . ..I. 07002 ' 

PHONE (201) 436-2230 • TWX-710-72S-44SS 
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Bodine offers a complete 
line of fractional hp motors, 
gearmotors and 
speed controls 

The Bodine line, within its horsepower range, is 
unusually complete. There are over 3500 standard 
motors and gearmotors, with hqrsepower ranging 
from 1/2000 to 1/4. Bodine also builds custom and 
special motors to your design requirements. Our 
engineers will be happy to help you pinpoint the 
right one for your specific application need. 

N·1 R ••• single or double re­
duction worm gearmotors. Stock 
ratings to 5 Lb·in. range. Many 
ratios. 

Type K Motors: Permanent·split 
capacitor Instrument motors. 
Normal slip, high slip and syn· 
chronous windings. Stock ratings 
10 2.4 Oz·in. Only 2.405" square. 

Call or write for your free copy of Catalog S. 

N·3RJ • • . double reduction 
right angle worm gearmotors for 
transmitting high torques at low 
speeds. Stock ratings over 200 
Lb·in. 

eem/1971 

Bodine Electric Co., 2542 W. Bradley Place, Chicago, 111.60618 

See YELLOW SECTION for Local Offices, Phones 1581 



SYNCHROS AND RESOLVERS , 

Bowmar manufactures a complete line 
of 60 and 400 Hertz synchros and re­
solvers in sizes 8 through 31. These 
components, as with other Bowmar' 
items, are designed and built to meet 
stringent military environmental require­
ments, yet are priced competitively for 
commercial and industrial applications. 
Custom designed components and as­
semblies are available. 

PRECISION CONTROL ASSEMBLIES 

Tandem assemblies of Bowmar compo­
nents often solve both engineering a~d 
cost problems. Combinations of syn­
chros, resolvers, potentiomet,ers, motors 
and gearheads are readily designed to 
meet your specific needs. 

1-988 (Vol. 

SERVO 'MOTORS, STEPPER MOTORS 
AND MOTOR GENERATORS 

Bowmar servo motors are available in 
sizes 8 through 23 incorporating the 
latest techniques in design and manu­
facturing. Standard units range in power 
from 2.0 to 60 watts input per phase. 
These motors are all available with 
tachometers to satisfy most motor gen­
erator requirements. 

\ 

Bowmar permanent. magnet and variable reluctance stepper motors are 
available in'siz,es 8 through 23 providing stepping angles of 150 , 300 , 

450 and 900 • standard voltages cover the range of 18 to 28 VDC with 
speeds up to 900 steps per second. 

GEARHEADS AND SPEED REDUCERS 

Standard gearheads are available in sizes 8 through 18, Specials in 
larger sizes~re, custom designed. Variations available includ~' multiple 
shafts, concentric shafts, square designs and clamp or screw mountings. 
Bowmar' Electroshift® gearchangers permit multiple ratio selection 
within a single gearhead. 

WRITE FOR STOCK LIST BROCHURE 

eem/1971 
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Computer Devices of California manufacture the most complete line 
of steppers and drivers in the market. Rapid·Syn Steppers feature 
class H insulation, corrosion resistant rugged construction, precision 
stainless steel double shielded ball bearing for endurance demanding 

PiS rsYN ) 
industrial and military application. Rapid-Syn Steppers are supplied modified units can be supplied on short notice. Our broad selection, 
with dampers, heat sinks, gear heads, pulse sources, and a variety of low prices, and rigid quality control systems are setting new industrial 
solid state drivers. Every catalog item is available from stock and standards. 

RATINGS AND CHARACTERISTICS FOR RAPID-SYN STEPPERS 
Static 
Stall Detent Dynamic Max. Rotor 

Model Type Ster Rer/t/> Input To~ue To,ue Torque Response Inertia Weight 
Size I</> No. (XO (ohms) (VDC) (oz. n.) (oz. n.) (oz. 10.) (PPS) (Gm.CM.') (oz.) Fig. 

8 08M-Ol PM/4rp 45 65 28 1.0 0.10 0.35 700 0.3 1.75 1 
08P-02 PM/4</> 90 100 28 0.90 0.10 0.40 350 0.3 1.75 1 
08R-0l VR/4rp 15 100 28 1.0 0 0.48 1200 0.18 1.8 1 
08V-Ol VR/3rp 15 60 28 1.3 0 0.50 1100 0.1 1.8 1 

11 l1M-Ol PM/4rp 45 45 28 3.8 0.20 1.50 425 1.2 4.5 1 
l1P-Ol PM/4rp 90 60 28 2.5 0.20 1.10 240 1.2 4.3 1 
11R-Ol VR/4rp 15 55 28 5.8 0 3.25 1040 1.0 4.7 1 
llV-Ol VR/3rp 15 80 28 2.75 0 1.75 630 1.0 4:7 1 

15 15M-Ol PM/4</> 45 30 28 8.1 0.30 4.80 300 5.0 10.0 1 
15P·03 PM/4</> 90 20 28 11.0 0.30 7.0 175 5.0 10.0 1 
15R·Ol VR/4rp 15 35 28 8.0 0 4.50 1170 0.7 6.5 1 
15V·Ol VR/3rp 15 16 28 5.8 0 2.25 1000 0.6 6.5 1 
15RS·03 VR/4rp 7.5 55 28 8.0 0 5.0 1000 2.2 6.5 1 

18 18M·Ol PM/4rp 45 40 28 6.0 0.25 3.5 350 4.0 13.0 1 
lBP·Ol PM/4rp 90 20 28 8.0 0.25 6.0 260 4.0 13.0 1 
18R·Ol VR/3rp 15 55 28 11.5 0 8.0 620 5.0 13.0 1 

20 20M·Ol PM/4</> 45 12 28 15.0 0.40 8.7 300 15.0 26.0 1 
20P·03 PM/4</> 90 12 28 20.0 0.40 9.0 180 10.0 26.0 1 
20R·03 YR/4rp 15 35 28 18.0 0 6.6 625 3.5 20.0 1 
20R·17 VR/4rp 15 12 28 36.0 0 22.0 750 10.0 26.0 1 
20Y·Ol VR/3rp 15 10 28 50.0 0 13.6 475 10.0 26.0 1 
20Y·03 VR/3rp 15 20 28 40.0 0 10.0 400 10.0 20.0, 1 
20Y·04 VR/3rp 15 15 28 25.0 0 5.0 750 3.5 20.0 1 
20RS·Ol YR/4rp 7.5 20 28 30.0 0 10.0 700 12.0 20.0 1 

23 23H-02 PM/4rp 1.8 80 28 25.0 1.0 18.0 700 30.0 17.0 1 
23H-05 PM/4rp 1.8 5 28 25.0 1.0 20.0 1000 30.0 17.0 1 
23H·300 PM/4rp 5 3.0 6 25.0 6.0 16.0 350 120.0 30.0 2 
23H·501 PM/4</> 1.8 5 6 42.0 2.0 40.0 450 120.0 20.0 2 
23H·502 PM/4</> 1.8 20 12 45.0 2.0 40.0 425 120.0 . 20.0 2 
23H·503 PM/4</> 1.8 80 24 50.0· 2.0 40.0 425 120.0 20.0 2 
23H·700 PM/4rp 1.8 3 6 75.0 4.0 53.0 480 200.0 30.0 2 
23Y·300 YR/4rp 5.0 3.0 6 40.0 0 24.0 420 120.0 30.0 ·2 

34 34H·50l PM/4rp 1.8 20 14 200.0 6.0 120.0 250 550.0 50.0 2 
34H·507 PM/4rp 1.8 150 35 200.0 6.0 120.0 500 550.0 50.0 2 
34H·508 PM/4rp 1.8 10 8 200.0 6.0 120.0 450 550.0 50.0 2 
34H·509 PM/4rp 1.8 4.50 5.5 200.0 6.0 120.0 500 550.0 50.0 2 
34H·51O PM/4rp 1.8 0.50 2.0 200.0 6.0 120.0 350 550.0 50.0 2 
34H·700 PM/4rp 1.8 0.70 3.0 300.0 10.0 200.0 800 1100.0 76.0 2 

RATINGS & CHARACTERISTICS FOR SYNCHRONOUS MOTORS @ 120 VAC, 60 HZ 

Size 

23 

34 

Model 
No. 

23H·600 
23H-400 
34H·600 

Speed 
(RPM) 

72 
200 

72 

Torque 
(oz. in.) 

25 
20 

100 

Resl</> 
(ohms) 

1100 
430 
300 

Rated 
Current 
(amps) 

.10 

.20 

.30 

Rotor 
Inertia 

(GM.CM.') 

120 
200 
550 

Size A, A, BCD E F G H I K L 

Weight 
(oz.) 

20 
30 
50 

t-ii08rl-'·ii07ii80IT-'i·O~78~_.~50~0~0 -h-i,;;;;;-t-'i.6~91~....,:.;' 7~50<+"",1~.0~00~..::.3~00M-=·~06~2+~.0~62;.+...;;;;..+-=.~0~4~0-t-:NO. 32 AWG 12 In. 
11 .1250 .1250 .6250 1.0000 .975 1.062 1.625 .437 .050 .093 .062 .062 No. 28 AWG 12 in. 
15 .1250 .1250 .8750 1.3120 1.345 1.437 1.500* .437 .078 .093 .132 .040 No. 28 AWG 12 in. 
18 .1875 .1250 .9375 1.5620 1.625 1.750 1.875 .437. .078 .093 .132 .040 No. 28 AWG 12 in. 
20 .1875 .1250 1.750 1.875 2.000 2.500 .625 .093 .125 .250 No. 24 AWG 12 In. 
23 .2500 1.500 2.125 2.750 2.000 .875 .125 .125.125 No. 22 AWG 12 In. 

Phase Shift Camp. 
Res. Cap. 

Ohm/Watt. MFP/Volt. 

500/5 .75/300 
200{10 1.75{330 
400/25 2.25/330 

Mounting Holes 

Fig. 

2 
2 
2 

0·80NF-2B on .589B.C., 1200 Apart 
4-40NC·2B on .812B.C .• 900 Apart 
4-40NC-2B on 1.100B.C .• 900 Apart 
4·40NC·2B on 1.250B.C .• 900 Apart 

None 
6-32NC·2B on 1.750B.C .• 1200 Apart 

+.""'l'l .... ll·£.r D--:1 
~'--rtL Em.-+- ~ c 

...... 
N().22AWQ 
12 In. min. 

FIG. 1 

Size. A, Ait B $ 23·5XX .250 
B 23-7XX .250 
C 34·5XX .375 

.250 1.500 

.250 1.500 

.375 2.875 
34·7XX .375 .375 2.875 

eem/1971 

L I MOiJNTIt\6 

H TYP . S~~!~E ::k~ tOptlonal 
C D 

2.218 2.25 
2.218 3.25 
3.375 2.44 
3.375 3.69 

E, 
.812 
.812 

1.187 
1.187 

E, 
.750 
.750 

1.125 
1.375 

.062 

.062 

.062 

. 062 

G 
. 187 
.187 
.187 
.187 

® Also 23H-600@AlsO 23H-400 © Also 34H·600 

H 
1.856 
1.856 
2.740 
2.740 

TEL. (213) 698·2595 TELEX 65·7478 

2.225 
2.225 
3.250 
3.250 

Mounting Holes 
.200 Dla .• 900 Apart on 2.62SB.C . 
.200 Dia .• 900 Apart on ·2.625B~C. 
.218 Dla .• 900 Apart on 3.875if."C. 
.218 Dia., 900 Apart on 3.875B.C • 

11925 BURKE STREET I SANTA FE SPRINGS, CALIFORNIA 90670 

See YELLOW SECTION for Local Offices, Phones 1583 
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_ for Optimum Value 
_ in Electromechanical Products 

REVERSIBLE AC MOTOR DRIVEN POTENTIOMETERS 
FOR USE IN • Home Entertainment Appliances • Instrumentation • Controls 

FEATURES 

• Available with all standard potentio­
meters: Single, ganged or with power 
switch -dimensions change accordingly. 

• Magnetic clutch eliminates coasting 
and allows manual control independent 
of gear motor inertial load. 

• Long life expectancy • No lubrica­
tion in normal use • Operates in any po­
sition • Special terminal configurations 
available 

SPECIFICATIONS 
Operating Voltage: 6, 12, 24, 117 V.A.C., 
or any specified 
Power Input: 5.5 Volt Amperes -
Output: Approximately 5.6 R.P.M. 
Torque ,at Potentiometer Shaft: 10 in./oz. 
minimum (with decoupler); 21 in./oz. 
minimum (without decoupler). 
Reversing: Accomplished by switching capacitor as 
shown in hysteresis motor circuit diagram below. 
Oimensions: Length: 3.275" (not including shaft) 
Diameter: 1.531 

REVERSIBLE AC GEARHEAD MOTORS 
FOR USE WITH • Switches' • Potentiometers • Projectors • Turret Drives 
• Ribbon Drives • Chart Drives • Turntable Drives • Business Machines • Displays 
SPECIFICATIONS • Light industrial and consumer product controls 
MECHA~ICAL. ".. ELECTRICAL 
O~erall Olmenslons: Length: 3.275 (not including shaft) Operating Voltage' 117 olts 
Diameter' 1531" • v 

. . . '. AC, 60 cycles standard. Available 
S~lppmg Weight: .~2 Ibs. .. . from 6 to 117 volts AC 60 cycles. 
Will, meet normal industrial environmental requirements. C 't . D d' t-
.. . '. apaci or size: epen en on 

Mou~tmg: HOrlzont!3' stand~rd, vertical op~lonal; bracket input voltage. (Capacitor not 
provided for chass.'s mounting and mounting control. supplied.) 
Output Torque: 14 In./oz. at 5.3 R.P.M. 

REVERSIBLE AC HYSTERESIS SYNCHRONOUS MOTORS 
FOR USE IN • Low Power Driving Mechanisms • Control Circuits • Timers • Fans 
• Entertainment Appliances • Scanning Devices • Stirring Devices • Cassette Drives 

FEATURES SPECIFICATIONS 
• Output shaft configuration can be specified. Operating Voltage: 6, 12, 117 V.A.C., 

Standard units provided with gear. or any specified. 

• Mounting arrangement can be varied to meet Power Input: 5.5 Volt Amperes 
customer requirements. 

• Self-lubricating bearings. CIRCUIT DIAGRAM 

Output: Approximately 1800 & 3600 R.P.M. 
Torque: 0.1 in.foz. min. 

• Aluminum housing. 
• Long life expectancy. 
• Reversing accomplished by 

switching external capacitor 
as shown in circuit diagram. 

HYSTERESIS MOTOR E rml yn:J VO~rGE 
~ ~!3c l~j 
E (See Table) \ (SOe Table) 

Capacitor 
Not Supplied 

'C 
CAPACITANCE 

170 MFD 
50 MFD 
16 MFD 
.47 MFD 

C 
VOLTAGE 

20 
25 
50 

300 

AC a DC STEPPING RELAYS 
FOR USE IN • Control Circuits • Television Controls • Hi-Fi, Stereo & Radio 
• Appliances • Telephone Devices • Coin Machines • Car Washes 
• Crystal Switching • Copy Machines • Medical Electronics • Computers 
• Coin-operated Laundry Equipment • Programmers 

FOUR TYPES AVAILABLE • Uni-Directional A.C. & D.C .• Bi-Directional A.C. and D.C. 

SPECIFICATIONS 
ELECTRICAL 
Operating Voltage: 6 V, 12 V, 24 V, 117 V 

(AC or DC) 
Power Required: 2.5 watts with Plate Sequence 

Switch (Fig. A); 4.5 watts with Wafer Sequence 
Switch (Fig. B). -

Contact Arrangement: Single Pole 4,6, 10, 12 or 
13 throw sequence. Auxiliary power switch 
operates at predetermined position of sequence. 

Contact Rating: From Dry Circuit to 1 amp at 24 
V.A.C. on Sequence Switch. Optional power 
switch 5 amps at 117 V.A.C. 

MECHANICAL 
Overall Dimensions: Height: 2.200" 

Width: 2.190" 
Depth: 2.005" 

Shipping Weight: 0.27 Ibs. Uni-Directional; 
0.40 Ibs. Bi-Directional 

Will meet normal commercial 
environmental requirements. 
Standard auxiliary power switch 
may be omitted. 
Mounting: Vertical or horizontal using one 

screw and two locating tabs. 

DALE ELECTRONICS, INC., Box 180, Yankton, South Dakota 57078· Phone: 605-665-9301 
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® 

IOO·MILLION·CYCLE APILON·FACED CLUTCH AND BRAKE 

I 

I __ .......1 • 

LLBF-
• Dust due to wear products substantially 

reduced. 
• Physically and electrically interchange-

able with most conventional units. 
• Engineering available to establish life 

expectancy for specific application. 

Model Torque Watts A B C D F G H K L M N P Q R S U V 

Lb. .015 .015 .005 Std. with .001 .001 .005 .010 .015 .015 .015 .015 .015 .010 .015 .015 Max. with .015 .015 
± In. D.C. .015 .015 .005 Std. Karwar .000 .001 .005 .010 .015 .015 .015 .015 .015 .010 .015 ".015 Max. Kerway .015 .015 

10 3 4 111a 111a % ~. x)1. x~, .437 1.499 1.312 " 1Ia 111a .718 .625 X. ~, ~. ~. 1I4XX.X~, 'V4 7/a 

20 18 6 1'~. 1'~. % 'Vax%,x%. .750 2.436 2.125 1i'. l'1i'. l'Va 1.156 1.000 X. ~, ~. % 114 X X. X 11, 1~. Hi! 

" 30 3~ 8 211a 211a % 'Vax%,x%. 1.000 2.874 2.500 ~. 2Vs 1'% 1.250 1.062 )1. %, 114 'V4 'Va X X. X 11, 1'Va 1U. 
40 60 10 2% 2% 1~. 1I2X~.X%, 1.061 3.499 3.125 ~. 2% 1'~, 1.437 1.250 X. %, 114 'Va x 1/a x Ji'. 1U. 1'V4 

HYSTERESIS CLUTCHES/BRAKES A continuous slip device capable of providing precise, infinitely adjustable torque control. Units 
are basically direct current sensitive ... having excellent reliability, repeatability and linearity. 
Described below'are some of the infinite variations of Hysteresis Brakes manufactured. Also avail· 
able are a similar wide variety of clutches, 

HYB· 
HYSTERESIS 
BRAKES ENGINEERING DATA 

-jJr-rHtG -]r-, Q I 
I f.- K 11 I 

~ 'I ~ ~I- !III f1JI:: ,Iii I~T-g r;:-
I ill~ -';-J, 

SPECIAL ENGINEERED UNITS 

TOOTH TYPE CLUTCH 
Special' design to meet military 
reliability for airborne elec­
tronics. Specifications include 
operation in an explosive vapor, 
temperature, altitude, vibration, 
salt spray and humidity environ· 
ments. 

Torque Dynamic Reeum- Palar 
Slip Rating Mom. (Min.) Coil mended Inertia @ Watls Intermittent Dissipation Max. Output De-Ener. 

Rated 
~ 

Absorb. Cap'y Cap'y Speed Oz. In. Torque Wollht 

~ (10 Min.) Max. Avg. (Input) Sec.2 ~~g (Nom.) 
Mod.1 Oz. In. V.D.C. Watts Watts RPM 110·3 Oz. In. 01. 

20 7 3 30 10 20,000 0.30 0,1 8 
30 20 4 45 15 18,000 0.58 0,1 10 
35 30 6 80 20 16,000 1.06 0,2 16 
40 35 8 1~~ r--{~ 13,500 1,20 O"~_ -!i-45 125 10 320 9,000 10,4 0,7 
50 175 10 480 120 6,500 28.8 1.0 -w-:-
55 340 10 600 150 5,000 38,4 2,0 200" 

DIMENSIONS 
"- ! 

'~fj~ I ~ 
Model 

I, ) 20 

,/ 
3D 

/ A 35 

I -~ 
40 
45 

"'=' 
~ • 55 

DUPLEX BRAKE 
Compact Brake for use ina 
missile tape drive system. 
Hvsteresis and friction brake 
With separate coils for excitation 
applied to a common shaft. 

A B E G H J 
+ .015 .0000 .0000 .020 .015 .015 
- .015 .0005 .0005 .020 .015 .015 

1.750 .1875 .5000 .937 ~P2- f49° 1.953 .1875 .5000 1.000 .500 ~-2.093 .2500 .6250 1.406 :625 4~5 
2.468 .2500 .6250 1.940 "g. A~5 3.625 .3750 .8750 2.000 1.000 1.000 

-:-Waf I .5000 1.1250 2.530 1.062"" Mg. .5000 T.1250 3.016 1.062" 1.062 

APILON®-FACED CLUTCH 
BRAKE PACK 

Precision pre-aligned clutch/ 
brake package eliminates in­
stallation problems. Ball bearing 
supported shafts permit direct 
coupling or belt drives. Packs 
available to house above COIll­
mercial Models 10, 20 and 40. 

K L M Q R S 
.015 .015 .005 .005 .005 

"C·2 x :g~g .015 .015 .005 .005 .005 
.765 .375 .020 .125 .687 4-40 x .125 
.812 .375 .020 .125 .687 4-40 x .125 

1.203 .375 .030 .062 .937 6-32 x .250 

r-}J18 .375 .030 .109 
1:~~~ ~~ 1.531 .625 .062 .140 8·32 x .312 

~~4 .625 .062 .iS6 1.500 10.~~ 
2.062 .625 .062 .156 1.500 10·32 x .562 

SUBMINIATURE CLUTCH & BRAKE 
Ultra precision clutch and brake 
units, combine excellence in design, 
materials, workmanship and relia· 
bility. All units contain precision ball 
bearings fully protected from mois­
ture and contamination" by speCial 

~i~~~~onUsn i\~rme:~vrr~~e~~~t~1t ~~:f~: 
Infinite variations of design and 
mountings are available. 

Delevan I..' AMERICAN I PRECISION 
DIIII./on I NO U STR I E S INC. 

270 QUAKER RD. I EAST AURORA, N. Y. 14052 
TELEPHONE 71S/652-3600 TELEX 081-'293 

OTHER DIVISIONS Of AMERICAN PRECISION INQUSTPIES INC.: 6ASCQ.DUSTE)I. 

MOEllER INSTRUMENT CO • OXFORD CORP .• TRUCK EIlUIPMENT CO. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1585 
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, ,. 

ELECTRO-MAGNETIC 

CLUTCHES 
... ANq IN-LINE SERVO 

," 

MAGNETIC PARTICLE 

This new magnetic particle unit, 
designed for capstan drives, tape 
transports, card handlers, mag­
neti~ memory dr.ives and other 
computer peripheral applica­
tions, is also id.eal for a wide 
variety of uses in general busi­
ness macliines, copy machines, 
film tranSports, packaging equip­
ments, reconnaissance cameras 
and process control in the 
paper-making and textile fields. 
Overcoming the deficiencies of 
both mechanical units and pre­
vioCis magnetic particle units, 
this new design provides smopth, 
fast response, high damping, low 
moment oJ inertia, high effi· 
ciency and long maintenance­
free life. Electrical response 
time is one millisecond, with 
uniform linear acceleration/de' 
celeration minimizing start/stop 
shock. Its inherent high damp­
ing places it well within ac­
cepted oscillation tolerances. 
Mechanical pickup i!ialsb .fast 
and smooth. No special high 
voltage surges are needed for 
fast response, eliminating the 
need for heat dissipation' cir· 

, cuits or special controi cll-ciJit;;. 

"Dynamic Instrument Corp. a 
publicly owned OTC corporation 
has over 15 year.s experience In 
the precision, electro-magnetic, 
electro-mechanical, rotating 
components and assemblies for 
industrial, commercial, and mil: 
itary equipment sy~tems.. The 
Omni-Action line, of minia,ture. 

TENSION CONTROL 

HYSTERESIS DEVICE 

This new ten,sion control device 
using a hysteresis technique, 
offers several distinct advan­
tages over existing friction de­
vices. Its lack of contacting 
surfaces gives it a maintenan,ce­
free, virtually unlimited ,life 
without the necessity for field 
adjustments. It is useful any­
where that a shaft is required to 
maintain a set tension over a 
varying range. The tension con­
trol device utilizes a permanent 
magnet to create the hysterisis 
effect and does not require 
electrical power of any sort. It 
operates without flutter or cog­
ging and is not sensitive to 
speed changes; maintaining the 
required tension over a speed 
range up to 3000 rpm. It is 
sea led against dust and other 
contaminants and can be SUD­
plied with shaft, pulleys, timing 
belts or gears and can be fac­
tory preset to provide from 2 to 
16 oz/in oftorque.Tension Con­
trol is 1 '~.' outside and accom­
modates a ~.' shaft Completely 
constructed frbm corrosion-re­
sistant . materials. 

precIsion electro-magnetic 
clutches and clutch/brake as­
sembli.es is the largest standard 
liheavailable in the industry 
today. The ability to design units 
to exact customer specifications 
realistically, reliably, and at 
legitimate prices, whether the 
requirement be for a positive 

" 

FRICTION HYSTERESIS 

BRAKES 
ASSEMBLIES 

FRICTION DRIVE 

MECHANISM 

this newly developed clutch/ 
drive combination was originally 
developed for use in batch re­
cording tape systems but has 
found application in a wide va­
riety of uses - disc memory. 
drive, card feeder, machine tool 
tape drive or any application 
that demands fast response time, 
bi-directional operating capabil­
ity and precise repeatability. 
The unit illustrated consists of 
a clutch/brake combination with 
friction drive output. Drive ap­
plications can be friction, pul­
ley, gear or gear reduction to 
suit a variety of requirements. 
It is 3~" long and Va" diameter 
and weighs 5 ounces. Dynamic 
response time is 1.5 to 3.5 milli­
seconds, dropout response time 
is .5 to 2,0 milliseconds. Uni­
direCtional speed is 600 RPM, 
cycling capability is 33 cycles/ 
second, a lifetime guarantee of 
60 million cycles minimum. In­
put voltage is 24 VDC. 

starting and stopping; ,power 
transmission; tension control for 
wire, thread, or tape; based on 
the principle of friction, hyster­
isis, ot magnetic particle you 
can expect a prompt and accu­
rate response to your needs. 
Contact Jack Gildea extension 
27. for prompt discussion of 
your problem. 

OMNI·ACTION 
CONTROL DIY. I) DYNAMIC INSTRUMENT CORP. 

115 E. BETHPAGE ROAD 
PLAINVIEW, N. Y. 11803 
51 6 - 694-6000 

TWX 510-224-6842 CABLE ADDRESS "DYNINST" PLAINVIEW, N. Y. 
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F A E PRECISION ROTARY COMPONENTS 
PRECISION INSTRUMENT PARTS AND COMPONENTS AVAILABLE FROM STOCKI 

SPECIAL APPLICATIONS 
DESIGNED • DEVELOPED • SUB-CONTRACTED 

WE MANUFACTURE-
• CLUTCHES • SPEED REDUCERS 
• BRAKES • BELLOWS COUPLINGS 
o CLUTCH-BRAKES • GEAR CLAMPS 
• DIFFERENTIALS • GEAR DEVICES 
• GEAR HEADS • SERVO PACKAGING 

CUSTOM MADE UNITS-
All components can be custom engi­
neered to your specific applicational 
requirements and MIL specifications. 

EXCELLENT DELIVERY-
FAE maintains large and complete stand· 
ard parts inventories. Most popular items 
are available from stock. Special shafts 
offer negligible delays. 

Engineering Representatives­
FAE Representatives are highly skilled 
and experienced specialists as well as 
veteran engineers. Phone or write for 
immediate service~ Consult eem for 
nearest office. 

SEND FOR COMPLETE CATALOG 
ILLUSTRATED WITH DRAWINGS 
AND DETAILED SPECIFICATIONS 

MINIATURE MAGNETIC CLUTCHES. CLUTCH BRAKES. BRAKES 

'\ , 

Sizes 8, 10. 11, 15 & 18 

FEATURING-

* Torque range to 100 inch/ounces 

* Friction or crown-tooth clutch faces 

* Direct action and reverse action types 

* Engagement time-3 to 20 milliseconds 

* 24-28 Volts, D.C. standard. No delay penalties 
for special voltages or special shaft configu­
rations. 

* Precision ball bearings used throughout 

* Designed to meet MIL-E-5272A environmental 
specifications 

FEATURING-

* Precision ball bearings throughout 

* Hardened stainless Class II precision gearing 

* Large selection of standard ratios. Special 
exact ratios for timing systems available 

* Integral safety slip clutch. Eccentric output 
. shafts, pinion or special output shafts avail­

able. 

* Special frame sizes, adapters for all non­
standard motors 

HOLLOW AND SOL.ID SHAFT PRECISION DIFFERENTIALS 

All Sizes to }f, Shaft Oia. 

PRECISION MINIATURE 
HARDWARE 

" . Bellows couplings • Split hub and solid 
hub • Phosphor bronze. Induction soldered 
Palladium plated. All sizes plus any spe­
cial. 

FEATURING-* High accuracy and long life * Precision ball bearings used throughout * Hardened stainless steel gearing. Choice of 
end gears to order * Simple pinion gear adjustment for desired 
backlash vs. starting torque * Zerol 3-bevel, extremely rugged high torque 
models available * SUb-miniature 3/32 enclosed planetary type 
available 

HARDENE:D STAINLESS STEEL 
BALANCED CLAMPS 

ALL SHAFT AND HUB SIZES AVAILABLE 

INSTRUMENT C'O' 'R P-O'RAT ION 16 NORDEN LANE 
. HUNTINGTON STA., N. Y. 11746 
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EASTERN AIR DEVICES, INC. 

A.C. FRACTIONAL H.P. MOTORS AND GEARMOTORS 

Size 18 

Size 25 
synchronous gearmotor-NEMA 
Type 211 mounting - as much 
as twice the pull-in torque of 
standard instrument motors in 
the same package size and 
mounting. Diameter 2!f2" 

TEFC induction motor-widely 
used in airborne and ground 
support equipment as a drive 
motor; Another versatile design 
suitable for 60 Hz, 400 Hz and 
multi-frequency applications. 

Diameter 1%" 

Size 34 
3%" diameter motor used in 
tape transport for both capstan 
drive (hysteresis synchronous) 
and take up (torque motor) 
applications. Primary applica­
tions are in high quality re­
corders and computer peri­
pheral equipment. 

3-speed TEFC hysteresis motor 
for computer tape transport 
features extremely low wow 
and flutter. Single and mUlti­
speed versions of this high 
power synchronous motor are 
in use in many high-grade re­
corder applications. 

Diameter 3%" 

Seven frame sizes from I" to 6%" diameter incorporate the following standard design 
characteristics: 

ELECTRICAL 1) 60 Hz, 400 Hz, dual frequency and variable frequency; 2) single phase, 
permanent split-capacitor and polyphase; 3) single and dual voltage. 

PERFORMANCE INDUCTION - normal slip, high slip and torque motors. 

SYNCHRONOUS Hysteresis, Reluctance, Polarized. 

MECHANICAL & ENVIRONMENTAL 

• Wide varietY of standard mountings 
• VarioiJs standard gearhead ratios available 

• Multispeed motors 
• All motors are designed for manufacture to military specifications where 

required. 

Size 10 
induction motor. the most ver­
satile I" diameter motor on 
the market. Ideal for 4do Hz 
airborne applications due to 
small size and light weight. 

Size 67 
6%" diameter motor. Extremely 
high efficiencies are possible 
with this design especially in 
400 Hz applications. Of par­
ticular significance here, is 
EAD's ability to build quiet, 
low speed (1700 rpm) 400 Hz 
motors and high output blow­
ers without the usual sacrifice 
of efficiency normally found in 
high-slip devices. 

Eastern Air Devices, Inc. DOVER, NEW HAMPSHIRE 03820 • (603) 742-3330 
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EASTERN AIR DEVICES, INC. 

FANS AND BLOWERS 

A precision air moving device is no better 
than the basic motor that supplies its rotary 
motion. Long experience in custom design 
of motors for specific applications coupled 
with our extensive aerodynamic and environ­
mental test facilities assures you of an op­
timum balance of size, weight and power 
teamed to produce maximum air delivery. 
The same thorough engineering, precision 
workmanship and painstaking quality control 
which have been responsible for our long 
standing reputation for absolute dependa­
bility combine to produce the highest reli­
ability available for this class of component. 

PRECISION CONTROL COMPONENTS 

SERVOMOTOR-GENERATORS 

Line includes temperature com­
pensated, integrating tachom­
eters where required. 'Standard 
sizes 8 through 23 with and 
without gearheads. Also avail­
able as a tachometer only, up 
to.size 18. 

MILITARY & COMMERCIAL 
SERVOMOTORS 

Sizes 8, 10, 11, 15, 18 and 23. 
Available for 60 or 400 Hz op­
eration with wide selection of 
standard gearhead ratios. 

INERTIALLY DAMPED 
SERVOMOTORS 

Avai lable with and without gear­
heads in sizes 8 through 23. 
Permanent magnet alternators 
for both military and industrial 
appl ications. 

VENEAXIAL FANS 

PROPELLER AND 
TUBEAXIAL FANS 

UP to 12" in diameter, up to 
1500 CFM. 

Available in 1¥2", 2/1, 4~" di­
ameters from 3 to 500 CFM at 
high static pressures. 

CENTRIFUGAL BLOWERS 

A complete line from 3 to 2000 
CFM, static pressures up to 10 
inches of water. 

Eastern Air Devices 
has been manufacturing high performance 
control components in volume production 
quantities since 1942. Experience gained 
through serving the exacting requirements of 
the military and many of the country's lead­
ing instrument companies has resulted in an 
intimate familiarity with production toler­
ances and quality assurance procedures so 
necessary to consistently produce compo­
nents of the highest quality available. 
A thorough knowledge of ba,sic application 
factors has enabled EAD engineers to design 
and produce a series of standard components 
capable of optimum output consistent with 
the 'high reliability for which EAD is famous. 
Where special requirements exist, our en­
gineering department has the capability of 
relating and adapting a vast store of empira­
cal .data to your particular needs. 

Eastern Air Devices, Inc. DOVER, NEW HAMPSHIRE 03820 • (603) 742-3330 
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MOTOR /INVERTER SYSTEM'S 

~ 

Solid state, high-reliability motor driver / 
inverters, and high-performance EEMCO 
motors are design-matched in .. 

the EEMCO system of total system ~ .,-responsibility. Single phase, two-

phase, and-three-phase inverter!motor 
systems are available in custom and standard 

designs to meet a wide variety of special needs. 

Custom EEMCO inverter/motor systems 
are finding increasing use in 

applications where only d.c. power 

is available, but a.c. motor 

performance is required. Absence 

of motor brushes in these a.c. systems, 

combined with the availability of exact 

synchronous speed affords the user new 

latitudes in excellent overall system operations. 

D.C. INVERTERI A.C. SHAFT 

POWER DRIVER MOTOR POWER 

FREQUENCY 

(SPEED) 
CONTROL. 

POWER 
CONTROL 

Low. power, simple circuitry, singie phase 
inverter /motor systems .--. 
may be provided for applications in . 
smaller equipment, such as small 
recorders, chopper blade systems, _~ 
mechanical timer functions, potentiometer . 
drives, etc., where cost and physical size . 
are prime considerations. 

Higher power, polyphase systems, 
such as scanner drives, pump 
motors, large recorder systems, etc., 
are met il) customer package 
configurations to user drawings. For ~ 
protnpt consideration of your motor! .. ' 
inverter system requirements, address 
the Marketing Department of the EEMCO 
Division, Los Angeles, CalifornIa, or 
contact your nearest EEMCO 
representative. 

(§M~ EEMCO DIVISION 
- - of Datron Systems, Inc. 

4585 Electronics Place, Los Angeles, California 9q039 (213) 247-7060 TWX: 910-497-2269 
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ELECTRO - MECHANICAL 
COMPONENTS AND SYSTEMS 
Linear Actuator Systems 

EEMCO offers dependable Linear Actuator Systems, such 
as the Model 0-2227 (illustrated) for various aircraft appli­
cations. The 0-2227 handles a 12,000 lb. maximum operating 
load (tension), is driven by a 400 hz. a.c. motor, and weighs 
21 Ibs. (approx.). Many optional features are available. 

EEMCO Rotary Actuator Systems provide a full line of 
design features for the most demanding applications. Model 
0-2076 (illustrated) includes optional 400 Hz. or 28 v. d. c. 
motor, brake, and R.F. Noise filter. Maximum operating 
load is 7400 inch Ibs., and weight is 12 Ibs. 

Turbine Engine Starters and Starter·Generators 

EEMCO Starter Motors and Starter-Generator Systems are 
available in a wide range of performance parameters, in 
both standard and custom designs. The 7400 Frame Starter­
Generator (illustrated) is available with Starter output up to 
3 horsepower, and with Generator output up to 50 amperes. 

.Special Industrial Motor Products 

EEMCO Special Industrial Motor Products group includes 
synchronous motors, induction .motors, servo motors, and 
torque motors for use in the computer, automation, and spe­
cial industrial fields. Write for catalog information, Product 
Brochures Number 208 and Number 250. 

High Performance Military AC Motor Products 

EEMCO features a line of high performance A.C. Motors 
ranging from a few watts to 15 horsepower. These induction 
motors are available in 4,6, and 8 pole, 400 Hz. designs, and 
may include optional features sucn as gear reducers, mag­
netic brakes, thermal protection, and special mounting 
pads. The A-540 Frame unit is illustrated. 

High Performance Military DC Motor Products 

EEMCO High Performance Military D.C. Motor Products in­
cludes a full line of motors, ranging from a few watts to 8.44 
horsepower. Included in the line is the Model C-875C, a 
special two-speed d.c. motor. (illustrated), equipped with a 
double commutator for both 2900 RPM and 11,000 RPM 
operation. Explosion-proof designs, brakes, gear reducers, 
and Radio Noise filters are available. 

4585 Electronics Place, Los Angeles, California 90039 (213) 247-7060 TWX: 910-497-2269 
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SLIP RING ASSEMBLIES 
STANDARD MODELS FROM THE FABRICASTCATALOG with BORE SIZES THRU 8 INCHES 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

Pa.brica.st, I::J:1.c. MANUFACTURERS OF SLIP RING ASSEMBLIES 

9835 ALPACA STREET, SOUTH EL MONTE, CALlF.91733 Phone 213/443·3247(S. EI Monte) Phone 213/283-9239 (Los Angeles) 
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CHARACTERISTICS 

RPM: .Rigid"one pi~~'hQUSi"g eli~inate$ bearing 
.' ." '. ...." aligroment problems. .,' 

" .. " . , 

.,' " fiINGS:Coin Sillier 5 amp rings. 
',,,/" '., ., ./.>.> •• '.Copper 60 amp rings. . <.'<' 

, ,; BRUSHES:' Silver Graphite '.' 
, " ~ ~ Fabrlca,tGrade FAG 180 (SO% AG - 20% C) .: .. ;;~ 
t·:·~; '~:.Twob(ushesperring. :.: ' ... ":' . 

. Brushes hidivldually removable and replaceable. 

WRITE OR PHONE FOR THE FABRICAST CATALOG 

Fa bricast, I:I1.C. MANUFACTURERS OF SLIP RING ASSEMBLIES 

9835 ALPACA STREET. SOUTH EL MONTE, CALI F.91733 Phone 213/443-3247 (So EI Monte) Phone 213/283-9239 (Los Angeles) 
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HYSTERESIS CLUTCHES & BRAKES 
offer maximum reliability - smooth clutching - minimum maintenance. They are 
ideal for tension control and power absorption devices where smoothly variable 
slip torque is required. Torque is proportional to control current. Clutch-brake 
combinations also available. 

SPECIFICATIONS MODELS 
PMC-6 PMC-16 PMC-30 PMC-35 PMC·120 
PMB·6 PMB·16 PMB·30 PMB·35 PMB-120 

TORQUE· RATED OZ. IN. 6 16 .. 30 35 120 
OUTPUT INERTIA SLUG fT. 1.55 x 10.6 3.03 X 10.6 5.5 X 10-6 6.3 X 10"" 5.4 X 10.5 
CONTROL WATTAGE 2.5 4.5 5 12 5 

PMC-175 PMC·325 PMC·.75K PMC·1.5K PMC·3K PMC·5K 
PMB·175 PMB·325 PMB·.75K PMB·l.5K PMB·3K PMB·5K 

TORQUE • RATED OZ. IN. 175 325 750 .1500 3000 500-0-
OUTPUT INERTIA SLUG fT" 1.5xlo-' 2.0 x 10·' 6.3 x 10.3 1.26 x 10·. 2.68 x 10·. 4.05 X 10'" 
CONTROL WATTAGE 3 7 8.1 17 25 6 

FIXED FIELD TYPE HYSTERESIS CLUTCHES also available. This type does n~t require commutator and brushes. 

FRICTION CLUTCHES & BRAKES - FLANGE MOUNTED 
LOW COST • HIGH TORQUE • LOW CONTROL POWER • FAST RESPONSE 

MIN. EFFECT BY AMBIENTS 

SPECIFICATIONS MODELS 

FC-25 FFC·35 FFC.fiO FFC·160 FFC·480 FFC·960 FFC-3.5K 
FB·25 FFB·35 FFB·60 FFB·160 FFB-480 FFB·960 FFB·3.5K 

TORQUE - RATED OZ. IN. 25 35 60 160 480 960 3500 
OUTPUT INERTIA· SLUG fT •• 1.06 X 10.6 2x 10"" 2.8 X 10.5 5.11 X 10-6 1.7 x 10 .... •• 56 X 10.5 5.86 x 10-0 
CONTROL WATTAGE 3 6 3.6 9 10 10 30 

CLUTCH-BRAKE COMBINATIONS AVAILABLE 

FAIL-SAFE BRAKES 

FOR POSITIVE SHAFT BRAKING 

WHEN POWER FAILS PREVENTS 

CREEPING • COASTING • HUNTING 

Torque Ranges 8 to 7000 oz. in. 

DYNAMOMETERS 

CROWN TOOTH 
CLUTCHES & BRAKES 

MAX. TORQUE - MIN. SIZE 
POSITIVE ENGAGEMENT 
LOW CONTROL POWER 

FAST RESPONSE 

NEW' 
ADJUSTA-TORQ 

CLUTCHES & BRAKES 

• CONSTANT REPEATABLE SLIP 
TORQUE 

• LIFE LIMITED ONLY BY .BEARINGS 

• CAN BE RUN IN OIL 

POWER SUPPLY UNITS 

TO CONVERT A.c. CUR· 

RENT TO D.C. FOR OPERAT­

ING ALL TYPES CLUTCHES 

& BRAKES. 

VARIABLE AND FIXED 

VOLTAGES. 

GEMCOR WILL DESIGN 

NON-STANDARD INSTRU­

MENT TYPE DYNAMOME· 

TERS TO CUSTOMER'S 

EXACT REQUIREMENTS. 

SUBMIT FULL PARTICULARS. 
USE AS A TORQUE LIMITING SLIP DEVICE, CLUTCH COUPLING, 
CONSTANT DRAG BRAKE OR IN TENSIONING APPLICATIONS. COMPACT DESIGN. 

SPECIALS 
GEMCOR WILL DESIGN NEW UNITS OR MODIFY EXISTING UNITS TO SUIT CUSTOMER'S SPECIAL 
REQUIREMENTS. THIS SERVICE IS AVAILABLE ON HYSTERESIS,' FRICTION, CROWN TOOTH, MAGNETIC 
PARTICLE AND SUBMINIATURE TYPES. 

GENERAL ELECTRO-MECHANICAL CORP. ~.V_'r!() .. · 
BUFFALO 7, NEW YORK ~ L I~&~;' .... 

787 HERTEL AVENUE • BUFFALO NEW YORK 14207 • (716) 876-9685 
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• AC and DC MOTORS 
AND GEAR-MOTORS 

DC Motors 
Reel-Drive Motors 
GE's full line of fhp direct-current motors includes three frame sizes widely used for reel drives: 
3.4", 4%", and 67ft diameters. Special end mountings and shaft extensions meet exacting 
application requirements. Series, split-series, compound, shunt, and compensated-shunt' winding 
designs offer a broad design choice. Stall torque ratings from 3 to 120 ounce·feet and higher 
span various application needs, and motor voltage requirements are normally matched to your 
system design. Write for Bulletin GEC-1795. 

For general duty on variable- or constant-speed applications where the power supply is doc or 
where a-cl d·c conversion is used for controlled speeds. Also ideal for reversing applications. Type 
BC direct·current motors will start, accelerate, and run fractional-horsepower devices smoothly and 
easily. They are available in open, totally enclosed, explosion·proof, and severe-duty enclosures with 
solid base, round frame-, or end mounting in most ratings. Special-purpose type motors are also 
available for full- and half-wave rectified power drives. For complete information, write for 
Bulletin GEA·8264. 

New Permanent Magnet Motors 
GE'snew BPA·34 permanent-magnet motors are smalier and lighter than comparable wound-field 
motors of the same rating. Permanent magnets replace field windings, eliminating the need for 
field power supply and the chance of field-winding failure or burnout; and with battery power 
efficiency is increased, battery drain decreased. Two leads from power supply reduce connect and 
disconnect time. The motor features double shielded ball bearings and Class B-R insulation system 
that meets NEMA and USA Standards for Class B, and is recognized by Ul for up to 130 C hot spot 
temperature. 

In 3.4-inch-diameter totally enclosed frame, the BPA-34 is available in face, flange, or welded-base 
design for 115 volts doc with modifications from 6 volts doc. Speed-torque is linear, producing a 
doc rating of about V3 hp at 3450 rpm, 'Is hp at 1725 rpm, and 1/7 hp at 1140 rpm on a 
continuous basis. 
The BPA-34 is ideally suited for such applications as copy machines, tape reel drives, printers, and 
filing equipment, and for any other equipment utilizing variable-speed drives or battery power where 
size and weight are critical. 

Synchronous, Reversible 
Low-speed Gearless Servo Motors 
For servo, stepping, and other low-speed high-torque applications, General Electric provides a line 
of low·speed, synchronous inductor motors in 4%-inch diameter models. These motors provide a 
choice of 50, 75, 150, 250, or 400 oz. in. torque at exactly 75 rpm without the use of speed· 
reducing devices. The motors provide fast starting, stopping, and reversing for 50- or 60-cycle 
applications at either 120 or 240 volts. For complete information write for Bulletin GEC-1294. 

Small, Compact , A-c Induction Motors 
Provide High Power in a Lightweight Package 
Small in size, but high in reliability, General Electric compact, powerful, a-c induction motors are 
available in four sizes from 25 mhp to V2 horsepower. These reversible motors provide consistent, 
quiet, long·life operation in any mounting position. Synchronous motors for constant-speed appli­
cations are available in 3- and 3'l's-inch diameter models. Special designs can be provided 
for various torque motor applications such as tape reel drives. For dimensions, features, ratings, 
and application information, write for Bulletin GEA-8254. 
Typical Electronic Applications: Computer memory drums, tape reels, capstans, disc filers, card 
stackers, card printers, card punchers, and data cells. 

Mina-Gear™ Motors 
Small Enough to Fit in Your Hand 
A compact, dependable, lightweight line of gear-motors with a flexible range of speeds, ratios, 
motor types, and frame sizes. These small gear'motors are rated 1/40- to 1/2·hp with gear ratios 
of 102:1 to 11:1 with output speeds from 323 to 8 rpm. Mina-Gear motors offer you years of 
efficient operation, and are ideal for such devices as printing and office machines, medical equip· 
ment, door operators, and vending machines, and for many other applications requiring a compact 
design with relatively high-torque capability. For complete information, write for Bulletin GEA-7839. 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 
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GRAPHALLOY BRUSHES 
are used on such equipment as ••• SERVO SYSTEMS • SYNCHROS 
• CHOPPERS· RADAR • GYROS • INVERTERS· THERMOCOUPLE 
and STRAIN GAGE CIRCUITS • GUIDED MISSILES PULSE 
SYSTEMS· DIGITAL COMPUTERS· WAVE GUIDES· SONAR 
• TRANSDUCERS • TORQUE INDICATORS 

BRUSH HOLDER 
and CAP 

Tapered Insulating Bushing· Brass Body 

'" :!~ 15 
i 

15 .. , - Other Sizes e 
:Ej ~t: w" -.. " w 9:5 .... 

Available 5 
ii ... .. i::!i ooo .... "w M W" wz 0_ z- "' ... >~ =35 ,," 0_ .. 0 
",'" ili ~ .. ",::l .... M" ... ~:: iSM "w " .... 

A :: .. :: ~a .0 "0 B ( D E G . '" .... 
14326 '/s" sq. 3/,," "1>2" '/,," .437" 1fa" 3/,," .404" .418" .281" 2%2" .129" 
11509t %2" sq. '/4' "1>2" '/,," .437" 7/," 3/,," .404" .418" .281" 25/32" .160" 
11 570t 3/1," sq. '/4" 7/,," '/,," .484"7/s" 3/,," .441" .451" .313" 2%2 .193" • 
1901lt '/.i" x 3/,," 5/,," '/,," '/s" .616" J5/,," 3/1," .561" .573" .438" W,," .256x.193" 
11527t 1//' sq. 5/,," '/,," I/s" .6.16" J5/,," 3/,," .561" .573" .438" W,," .256" : 
14292t >fa" xV/' 7/,," 4%/' I/s" .718" 17/,," '/4' .672" .682" .533" J5/,," .382x .256" 
12166t >fa" sq. 7/,," "/,," I/S" .921" 1"/,," 1/4" .813" .828" .628" 1%" .382" 
31392t '12' sq. '/,," 1'Is" I/S" 1.237" 1"/,," 1/. 1.126" 1.141" .878" 1'/16" .503" 
35439t %" x '12' 7/s" 13%. Ifa" 1.661" 2'/32" 5/1,' 1.508" 1.528" 1.253" 1'%2' .753" 
35440t %" sq. 1fa" 13%/' I/S" 1.661" 211>2" 5/,," 1.508" 1.528" 1.253" 1'%2" .753" 

tShunts are provided. ,,-Mounting hole diameter for brush holder dimension D. 

Request and fill in Brush Inquiry Sheet, Form 109, so that we can supply 
the proper grade of brush material. 

BRUSH 
ASSEMBLtES 

CONTACTS 

135-6 

GRAPHALLOY, because of its inher­
ent non-welding and arc-quenching 
characteristics, is used widely for . I 
contacts. Ask for Data Sheet 950. 

Replace oil­
lubricated bush­
ings in synchros, 
instruments, tim­
ers and missiles. 

Advantages: 1) Lower friction at 
room temperatures. 2) No oil to 
solidify at low temperatures. 3) No 
oil to carbonize at prolonged ele­
vated temperatures. 

Ask for Data Sheets 270 and 277 
on Miniature Bronze-GRAPHALLOY 
Bushings. 

CONNECTORS 

These silver-plated 
coil spring Connec­
tors make for posi­

Igarter 

6 
tive electrical connection to the 
brass body of the brush holder by 
snapping into the groove on the 
holder. The connecting lead can be 
pre-soldered to the COl;)flector. 

GARTER SPRING 
CONNECTORS 

BRUSH BRUSH 
SIZE HOLOER NO. 

127·9 I/S" sq. 14326 
127·9 %2'Sq. 11509 
127·10 3A," sq. 11570 
127·14 1/. x 3/,," 19011 
127·14 '/4' sq. 11527 
127·18 >fa"x'/4' 14292 
127·20 >fa" sq. 12166 
127·24 'h" sq. 31392 
127·32 %" x 'h" 35439 
127·32 %" sq. 35440 

CLUTCH fACINGS and 
CLUTCH GEAR ASSEMBLIES 

Torque remains 
same within close 
operating limits 
despite changes in 
temperature and humidity. For in­
strumentation, guided missiles, con­
stant friction devices. 

- -

Silver GRAPHALLOY Brushes have been widely used because 
of LOW and CONSTANT CONTACT DROP, EXTREMELY LOW ELEC· 
TRICAL NOISE and LONG LIFE. Over 200 grades are now serving 
in a wide variety of applications. Silver GRAPHALLOY Brushes 
on In" -diameter coin silver slip rings have operated successfully 
in highly critical electrical circuits at speeds up to 100,000 R.P .M. 
Our Engineering Department will assist in determining the exact 
grade of GRAPHALLOY tor your needs. Ask for o\lr Brush Inquiry 
Form 109 . 

SLIP RINGS 
Solid Coin Silver 

Standard Coin Silver Slip Rings, 
both cylindrical and flat types, are 
illustrated at right. We recommend 
the cylindrical type rings with three 
brushes per ring . . . spaced at 1200 • 

The cylindrical type are designed 
for press fitting over standard steel 
shafting. The flat type rings are de­
signed for nesting either on an insu­
lated plate or for molding into 
insulation. Insulated slip rings of 
either type or slip-ring assemblies 
can be furnished with leads attacJ:ted. 

Model 3'9 
CYLINDRICAL 

SLlP·RING 
assembly 

Solid Coin 
Silver Rings 

MODEL RINGS LENGTH 

319·4 4 2'/1'" 
319·6 6 35/16" 
319·10 10 4"/,," 
319·14 14 65/16" 

0.0. 
Slip-ring 1 %" 
Terminal 4" 

Assembly 1.0.: 
.814"/.813" 

Range: Same as 
for Model 399 

Model 409 
fLAT SLIP· RING 

assembly 

Solid Coin 
Silver Rings 

OVERALL 
MODEL R'NGS O.D.-"A" 

409·2 2 5112" 
409·4 4 7" 
409·6 6 8112" 
409·10 10 11112" 

Hub: 0.0. 2" 
1.0. 1.753"/ 

1.751" 
Length 114" 

To5 amps., 
125 v. 

More rings on 
application. 

SPRING BINDING POSTS 

~~::~ ~ ~~~.:~:Iat.d Cap) I ..... . 
Also Miniature Spring Typel 

mss 22978 

No. 168 Series 
flat type 
t020"O.D. 

Standard "Flat" rings have V<! " ra­
dial contact surface and 14" radial 
spacing between adjacent rings. 

OAi .' ~li~~~fc~i'~~e 
• . ". .. to 36" O.D. 

\e~ . . 
~ 

Copper Slip Rings, I 
fiat or ,.. 

cylindrical, fO'" "\ 
are available. ,&('!i" .~1!Jt". 

t,~ ,.,. "IiiifJ 

Model 399 BRUSH and 
SLlP·RING assembly 

bolt slot distances ~i! 
IS 

CL to CL 15 .. 
" >z 
0 ~ ow 
:E WIDTH LENGTH : -

399·4 4 4112" 7%" 131f." 
399·6 6 4112" 8112" 14" 
399·10 10 4'h" 10" 16" 
399·14 14 4'h" 11112" 18" 

Specifications: Width 6~"-Height 
6!12".Shaft CL above base 3V<!". 

Applications: from strain gage or 
thermocouple up to. 5 amperes, 
125 volts, 250°F. 

Speeds to 5,000 RPM. 
Three Silver-GRAPHALLOY Brushes 

per solid coin silver slip ring. 
Extraneous noise level low. 
Rugged in design and construction. 
Readily connected mechanically 

and electrically. 
Complete coupling provided for 

'%0" shaft. 
More rings and higher speeds avail­

able upon application. 

Wrile 
for 

dala 
sheels 

GRAPH ITE M ETAlll ZI N G CORPO RATION : ~~~K~~:'~RE~~~~~~:02 
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SEC. 3500 • MOTORS I ROTATING COMPONENTS 

. Creative Engineering 
in Electronic and Electromechanical 

Timing and Control 
Timing, Drive & 
Stepper Motors 

Chronometrically 
Governed-D.C. 

Accuracy: to ±0.1% military; ±0.5% in­
dustrial, no load to full load. Many voltage 
ranges. Speeds: 3600 rpm to 1/144 rpm. 
Radio interference filtered, if required. 

General 
Duty 
Synchronous 

24 to 240 VAC, 50 or 60 Hz. Torque: 2 
oz-in @300 rpm direct from rotor. Integral 
gearing provides speeds as low as 1 rpm. 
Gear train rated at 100 oz-in. Rotation re-
versible changing one connection. 

Miniature 
Reversible 
Synchronous 

12 to 230 VAC, 50 or 60 Hz. Torque .75 
oz-in @ 300 rpm direct from rotor. Power 
input 1.5 watts nominal. Output speeds 
from 300 rpm to 1/6 rph. 2-coil winding. 
Reversible. Measures only 1-7/16" x 3/4". 

5-volt 
4- and 
8-Phase 
Steppers 

Rugged, economical permanent magnet 
construction. Low temperature rise. 33/4 0 , 

71/2 0 and 15 0 step angles. Pull-out rates to 
7500 steps/sec. Maximum working torques 
to 22.2 oz-in. 

Indicating Devices 

Microminiature 
Elapsed 
Time 
Indicators 
and Events 
Counters 

115 VAC, 50 or 60 Hz. Only 37/64" square 
by 11J4" long. Elapsed time indicators read 
to 9999 hours then recycle. Events counters 
count up to 9999 events then recycle. Ideal 
for warranty and maintenance controls. 

Commercial 
Elapsed Time 
Indicators 

21 standard low-cost models. 6-digit read­
outs in "hours & tenths," "minutes & 
tenths" or "seconds." Round or square 
flange units meet NEMA standard dimen­
sions. 50 or 60 Hz. 

Microminiature 
"BITE" Indicators 

"BlTE" (Built-In-Test-Equipment) Indicat­
ors monitor circuit or system perform­
ance to DOD "Systems Readiness" re­
quirements. Respond to pulse as low as 15 
MS. Meet MIL-E-5400 H, Class 1-A. Mea­
sure only .2" x .4" x .7". 

Low Cost 
Fault i~ 
Indicators- \;,......--

"BITE" 

Operate on same principle as Microminia­
ture "BITE" Indicators but lower in cost. 
Either manual or electrical reset types. 
Only .320" dia. x .812" long. DC operation. 

Timing Devices 

Time Delay 
and Interval 

. Timers 

Abroad line of AC or DC electromechani­
cal and electronic timers for industrial and 
military applications. Fixed or adjustable 
delay times. Many mounting options. 

Stepping 
Switches 

Solenoid operated printed circuit type. 12 
or 28 VDC or rectified .115 VAC, 50 or 60 
Hz. 3, 4, 5, 6, 10 or 12 positions. Steps up 
to 15 steps/sec. Can be factory modified 
to meet specific needs. 

Repeat Cycle 
Timers 

Low-cost AC or DC electromechanical and 
electronic industrial types for loads up to 
25 amp. Sta:ndard motor-driven timers 
have up to 12 switches and wide range of 
cycle times. Electronic timers available in 
range of adjustable or fixed cycle times. 

Time Code 
Generators 

Electronic or electromechanical in IRIG or 
other specified codes. Available in bench, 
rack or plug-in modular form. High degree 
of accuracy in all units. AC or DC. 

THE A.W HAYDON COMPANY 
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TRW 
D.C. PERMANENT MAGNET 
PLANETARY GEARMOTORS (Bulletin A-2029N) 

GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228·3171 • TWX: 810 459·1642 

TELEX 288224 CABLE GLODAY 

Type ell 

Globe Type CMM and Cll gearmotors are rugged, 
high-quality units combining Type CMM and Cll 
commercial motors with a proven planetary gear­
train offering 83 standard speed reduction ratios 
from 4:1 to 46,656:1 with maximum continuous 
torque up to 1250 oz. in. These gearmotors are de­
signed for application where smaIJ size, reliability 
and high torque are desired. 

BASIC MOTOR DATA 
Gear· 

Nom. motor Ma~. 
Break· No load Current Nom. 

No load Rated away Current at Rated Stall Win~ing 

Speed Torque To(que (~~;S) I Iorque Current Dash 
Volts (rpm) (oz. In.) (oz. in.) amps) (amps) Number 

TYPE CMM MOTORS 
4 16,000·19,000 .25 6.2 2.22 2.4 24.0 23 
6 18,900·22,500 .5 7.2 1.61 2.3 17.0 -14 
6 15,600·18,600 .85 6.0 1.30 2.3 10.0 -6 
6 12,000.14,000 .75 4.5 1.12 2.0 9.0 -5 

12 18,000·21,400 .50 6.8 .82 1.2 B.7 24 
12 14,500·17,000 .70 4.0 .70 1.2 6.0 -3 
12 12,400·14,700 .75 4.7 .61 1.2 5.0 -21 
12 11,000·13,000 1.0 4.0 .52 1.2 3.7 -4 

24 19,200·22,800 .35 7.3 .47 .60 6.3 7 
24 16,000·19,000 .60 4.8 .37 .60 3.7 -1 
24 11,500·14,000 1.0 4.0 .26 .60 2.2 -2 
24 10,700·12,700 1.0 4.1 .225 .60 1.8 -8 
24 9,600·11,400 1.0 3.6 .22 .50 1.3 -22 
24 8,000·10,000 1.0 3.0 .19 .45 1.0 -10 
24 6,000·7,000 .8 2.4 .14 .30 .6 -11 
50 14,300·17,000 .7 5.4 .16. .30 1.5 25 
50 9,500.11,500 1.0 3.5 .12 .30 .7 -16 
50 8,000·10,000 1.0 2.8 .10 .20 .5 -12 
50 6,700·8,000 .8 2.5 .08 .16 .4 -15 
50 4,600·5,500 .8 1.7 .06 .12 .2 -13 

TYPE ClL MOTORS 
6 15,600·18,500 1.0 12.0 1.66 2.7 16.0 23 
6 12,500·14,500 1.3 9.5 1.30 2.4 15.0 -14 
6 10,000·12,200 1.6 B.O 1..16 2.6 13.0 -6 
6 7,600·9,400 1.6 6.0 .86 2.0 8.0 -5 

12 11,500·14,000 1.1 8.0 .73 1.7 7.0 24 
12 9,000·11 ,000 1.7 5.2 .51 1.2 4.5 -3 
24 16,000·19,000 .75 8.8 .53 1.0 7.5 -21 
24 14,400·17,000 .85 7.8 .44 .85 6.0 -4 
24 12,000·14,500 1.0 7.5 .38 .80 5.2 -7 
24 10,400.12,300 1.1 6.2 3': .75 3.3 -1 
24 7,400·8,900 1.6 5.5 .24 .70 2.1 -2 
24 6,900·8,200 1.8 3.8 .21 .65 1.6 -8 
24 6,200·7,400 1.8 3.4 .19 .60 1.3 -22 
24 5,200·6,200 1.2 4.8 .17 .45 1.2 -10 
50 7,600·9,400 1.5 7.5 .11 .25 1.1 -11 
75 14,000·17,000 1.0 10.0 .14 .29 1.9 -25 
75 9,000·11,000 1.7 8.0 .10 .29 1.0 -16 
75 8,000·10,000 1.8 6.0 .08 .26 .6 -12 
75 6,500·8,000 1.2 5.5 .075 .20 .4 -15 
75 4,500·5,300 1.0 2.5 .06 .10 .2 -13 

torque: Up to 1250 oz. in continuous duty. 

voltage: Type CMM - 4 to 50 v,d.c, Type Cll - 6 
to 75 v.d.c, 

size: 1V4" diameter. length depends on gear ratio 
chosen. . 

weight: 6 to 14 oz" depending on ratio. 

gears: Planetary gearing system, All gears-are pre­
cision manufactured and heat treated for consist­
ently reliable performance and long life. 

backlash: Varies with ratio, but average unit wiIJ 
have less than 3°. 

protection: Open type motor is standard, Enclosed 
types can be provided. 

bearings: Motor output shaft has life-Iubed baIJ 
bearings; geartrain output shaft Iife-Iubed sleeve 
bearing. 

shaft: Standard shaft is precision-ground case­
hardened steel. 

electrical connection: Solder terminals. 

mounting: Units are mounted by means of pilot and 
four holes in flange, 

STANDARD PART NUMBERS AND DATA 

Max. TYPE CMM TYPE ell 
Speed Torque Cont. GEARMOTOR GEA MOTOR 

Reduction Multi' Torque Dim. Part Dim. Part 
Ratio pller (oz.·in.) "L" No." ilL'·' No." 

4:1 3.0 5.1 2.86 317A102 3.22 319A100 
5:1 3.8 6.5 2.86 317A103 3.22 319A101 

16:1 10 17 3.11 317A105 3.45 319AI03 
30:1 19 32 3.11 317A109 3.45 319A107 
64:1 33 56 3.34 317All1 3.69 319A109 
80:1 41 70 3.34 317A112 3.69 319All0 

100:1 51 87 3.34 317A114 3.69 319A112 
125:1 64 109 3.34 317A116 3.69 319A114 
150:1 77 131 3.34 317A118 3.69 319A116 
180:1 92 156 3.34 317A119 3.69 319A117 
320:1 130 221 3.58 317A122 3.92 319A120 
500:1 205 349 3.58 317A126 3.92 319A124 
600:1 246 418 3.58 317A128 3.92 319A126 

1080:1 442 757 3.58 317A135 3.92 319A133 
1296:1 530 901 3.58 317A137 3.92 319A135 
1600:1 522 887 3.81 317A139 4.16 319A137 
2000:1 652 1108 3.81 317A141 4.16 319A139 
3000:1 980 1250 3.81 317A146 4.16 319A144 
4500:1 1470 1250 3.81 317A153 4.16 319A151 
5400:1 1760 1250 3.81 317A156 4.16 319A154 
7776:1 2530 1250 3.81 317A161 4.16 319A159 

Other speed reduction ratios in multiples of 4, 5 or 
6:1 are available. Consult your distributor or the 
factory. 
WHEN YOU ORDER 
*Part Number. Units described are standard and may be ordered by 
part number. Complete part num.ber consists of the basic part number 
followed by the armature dash number. Consult Globe for other volt­
ages and variations for special applications. 
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SEC. 3500 • MOTORSJ ROTATING COMPONENTS 

TRW 
D.C. PERMANENT MAGNET MOTORS 
Type CM M & Cll (Bulletin A-2009N) 

GLOPE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton. Ohio 45404, U.S.A. 
TEL. 513 228·3171 • TWX: 810 459-1642 

TELEX 288224 CABLE GlODAY 

Note: Be sure to check Globe for latest data prior to preparing spec. control prints. 

Globe Type CMM & Cll motors are designed for applications which 
require small size, reliability and high torque. Planetary geartrains are 
available in a wide range of speed reductions. Bulletin E-2029N. 

rating: CMM: 1/100 hp continuous duty, 8,000 to 18,000 rpm. 
rating: CMM: 1/100 hp continuous duty, 8,000 to 18,000 rpm. Cll: 1/65 
hp continuous duty at 6,000 to 15,000 rpm. Higher speeds available 
with reduced performance. 
voltage: 4 to 75 v.d.c. 
weight: CMM: 3.5 oz. Cll: 5.2 oz. 
~~~t:::.: XI~1~~~ impregnated with fungus-resistant varnish. 

bearings: Double-shielded, life-lubricated ball bearings. 
frame: Pole pieces are die-cast into alum;num frame by patented 
process. 
shaft: Precision ground stainless steel. 
end bell: Precision molded diallyl phthalate. 
electrical connection: Solder terminals. 
reversibiity: Motors reverse when terminal voltage is reversed. 
mounting: Mounting can be made by tapped holes on front face or with 
non-magnetic clamp around motor. 

WHEN YOU ORDER 
*Part Number. Units shown above are standard and may be ordered by 
part number. See the introduction to this catalog section for assistance 
with selecting the proper unit to meet your requirements. Please 
consult Globe for variations to suit specific applications. 

STANDARD PART NUMBERS AND DATA 
CURRENT 

TORQUE max. J max. J VOLT max. II nom. no rated nom. 
AGE SPEED rated stall load load stall 

(v.d.c. (rpm) (oz. in.) (oz. in.) (amps) (amps) (amps) 

TYPE CMM 

12 14,500·17,000 .70 I 4.0 I .50 1.2 S.O 
12 11,000·13,000 1.0 4.0 .35 1.2 3.7 
24 19,200·22,800 .35 7.3 .30 .SO S.3 
24 lS,OOO-19,OOO .S 4.8 .25 .SO 3.7 
24 11,500·14,000 1.0 4.0 .18 .SO 2.2 
24 10.700-12.700 1.0 4.1 .17 .SO 1.8 
24 8;000·10.000 1.0 3.0 .13 .45 1.0 
24 S,OOO-7,OOO' .8 2.4 .08 .30 .S 
50 9,500-11,500 1.0 3.5 .07 .30 .7 
50 8,000-10,000 1.0 2.8 .07 .20 .5 
50 S,700-8,OOO .8 2.5 .05 .1S .4 
50 4,SOO-5,500 .8 1.7 .04 .12 .2 

TYPE Cll 

S 15,SOO-18,500 1.0 12.0 1.4 2.7 lS.0 
S 12,500-14,500 1.3 9.5 1.1 2.4 15.0 
S 10,000-12,200 1.6 8.0 .95 2.6 13.0 
S 7,600-9,400 1.6 S.O .70 2.0 8.0 

12 11,500-14,000 1.1 8.0 .52 1.7 7.0 
12 9,000-11,000 1.7 5.2 .42 1.2 4.5 
24 16,000-19,000 .75 8.8 .3S 1.0 7.5 
24 14,400-17,000 .85 7.8 .32 .85 6.0 
24 14,000-17.000 1.0 7.5 .28 .80 5.2 
24 10,400-12,300 1.1 S.2 .23 .75 3.3 
24 7,400-8,900 1.6 5.5 .17 .70 2.1 
24 6,900-8,200 1.8 3.8 .16 .S5 1.S 
24 6,200-7,400 1.8 3.4 .14 .60 1.3 
24 5,200-6,200 1.2 2.8 .12 .45 1.2 
50 7,600-9,400 1.5 7.5 .09 .25 1.1 
75 14,000-17,000 1.0 10.0 .10 .29 1.9 
75 9,000-11,000 1.7 8.0 .07 .29 1.0 
75 8,000-10,000 1.8 6.0 .06 .26 .S 
75 6,500-8,000 1.2 5.5 .05 .20 .4 
75 4,500-5.300 1.0 2.5 .04 .10 .2 

Standard 
Part No." 

235A10S-3 
235A10S-4 
235A10S-7. 
235AlOS·1 
235A10S·2 
235A10S·8 
235AlOS·10 
235A10S·11 
235A10S-1S 
235A10S·12 
235AlOS-15 
235A10S-13 

313A102-23 
313A102-14 
313A102-6 
313A102-5 
313A102-24 
313A102-3 
313A102-21 
313A102-4 
313A102-7 
313A102-1 
313A102-2 
313A102-8 
313A102-22 
313A102-10 
313A102-11 
313A102-25 
313Ai02-16 
313A102-12 
313A102-15 
313A102-13 

A.C. HYSTERESIS SYNCHRONOUS MOTORS 
Type 
CMC 
(Bulletin 
B-190SN) 

Globe Type CMC motors are designed to meet requirements for ex­
tremely compact hi~h-performance synchronous motors in high..quality 
industrial/commercIal products. They are ideally suited to such appli­
cations as dictating machines, recorders, business machines. industrial 
timers, tools, and controls. 

torque: 0.7 oz. in. at 3,600 rpm sync. 0.75 oz. in. at 1,800 rpm sync. 
voltage: 115 v.a.c., 60 cycle. 
weight: 7.2 ounces. 
rotor inertia: 6.5 gm. cm.' 
protection: Protected against dirt. moisture. shock. and vibration. 
bearings: Life-lubricated, double-shielded ball bearings. 
frame: Thermosetting plastic. 
shaft: Precision-ground stainless steel. 
electrical connection: leads are provided. 
reversibility: Motor reverses by interchanging wires per schematics. 
mounting: Standard mounting is by means of pilot and tapped hole on 
motor face. 

SCHEMATIC WIRING 
BROWN ,--- - - - ~ 

I 
I 

1.2MfD 1 
115U.C. I 
60Hz SLUE I 

TYPICAL PERFORMANCE 

S·'::!:IWEXPQSEDLENIl.TK, ~2 1::2IAWG INSULATED LEADS. 

r-2'21/32~1 

Note: Be sure to creck Globe for latest data prior to preparing spec control prints. 

Thermosetting plastic encapsulation provides protection against shock 
and vibration and is impermeable to dirt and moisture. 
Single phase operation requires a phasing capacitor (not furnished by 
Globe). 
Send application details for a Globe recommendation. 

STANDARD PART NUMBERS AND DATA 
Torque 

~ax. max. Cur- Power 
Volt- Fre- staryync. rent Input 
age quency Speed (oz. (oz. max. max. Capacitor Standard 

(v.a.c.) (Hz) Phase (rpm) in.) in.) (amps) (watts) (mfdj"Uw.v.d.c.) Part No." 
US 60 1 3,600 .70..1 .70 .12 U 1.21 400 144AllO-2 
115 60 1 1,800 .75 .75 .12 10 1.2 400 144A110-4 

. WHEN YOU ORDER 
·Parts Numbers. Units described above are hysteresis synchronous 
motors and may be ordered by part number. See the introduction to 
this catalog section for assistance with selecting the proper unit to 
meet your requirements. 

~".i :~._~.' : -= 
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CW rotation, ,iewed from shaH Inll. Far CCW 
",tatlan, connld: line tablaludwhitl (- 21 
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TRW 
A.C. HYSTERESIS SYNCHRONOUS 
AND INDUCTION COMMERCIAL MOTORS 

Type UC (Bulletin B-360SN) 

±x. 
I.B70 MAX. UCS 

2.370 MAX. UC 

3.370 MAX. UCL 

ucs 

UC 

UCL 

GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228·3171 TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

3/16oIA. 
THRU (4) 
HOLES 

n 
~ ±~ 

OIA.MAX. ==-f0 

u· .. -.::nn=nl1--=-----LE-A-OS-"'-22-A-W-G.... Ll ~~A:::; 
y YV ~ 9 ± 1 EXPOSEO LENGTH PLACES 90' APART 

Note: Be sure to check Globe for 
latest data prior to preparing 
spec. control prints. 

Globe Type UC commercial motors are small 
precision-made units designed for use in com­
mercial products of high quality. They provide 
protection against dirt and mOisture. and reo 
tain all the important qualities of the MIL· 
spec design. 

Three stack lengths are available providing a 
choice of torque options. They operate on 115 
v.a.c., 60 Hz, single phase, 2 or 4 pole. Other 
voltages, frequencies and torques are avail­
able. Spur geartrains can be provided for 
many speed·torq ue combi nations. 

Please submit complete details of your appli­
cation for an engineering recommendation. 

power: At 3,600 rpm continuous, UCS-1/333 
hp. UC-1/110 hp. UCL-1/35 hp. 

voltage: 115 v.a.c. 

size: 2X" diameter. 

weight: UCS-15.3 ounces. UC-25.1 ounces. 
UCL-34.5 ounces. 

rotor inertia: UCS-67 gm. cm.'; UC-123 gm. 
cm.'; UCL-205 gm. cm.' 

protection: Housing is painted black, crinkle 
finish. 

winding: HML insulated magnet wire. Stator 
is completely molded in an epoxy encapsula· 
tion to resist dirt and moisture. 

bearings: Chrome steel life·lubed ball bear· 
ings. Stainless steel bearing seat. 

frame: Aluminum frame is integral with 
housing. 

shaft: No. 303 precision ground stain less 

STANDARD PART NUMBERS AND DATA 

HYSTERESIS SYNCHRONOUS 

Phasing 
Sche· Valt· Capacitor 

Type age Freq. Poles Phase matic 
(Hz) (mfd.) (wvac) 

UCS 115 60 2 1 A 2.0 200 
115 60 4 1 B 3.0 150 

UC 115 60 2 1 A 3.0 225 
115 60 4 1 A 1.5 200 

UCL 115 60 2 1 A 2.5 350 
115 60 4 1 A 2.0 200 

INDUCTION 

~Che. Volt· Phasing 
Type age Freq: Poles Phase matic Capacitor 

(Hz) (mfd.) (wvac) 

UCS 115 60 2 1 A 2.0 200 
115 60 4 1 B 2.0 200 

UC 115 60 2 1 A 2.0 200 
115 60 4 1 A 1.5 200 

UCL 115 60 2 1 A 3.9 225 
115 60 4 1 A 2.5 350 

For higher torques or watts, consult factory. 

SCHEMATIC WIRING 

A BLACK 

steel. LINE 

electrical connection: Leads are provided. 

reversibility: Motor is reversible. 

mounting: Standard mounting is by pilot and 
four holes in flange. 

insulation: Class A UL approved. 

RED 

CW ROTATION (VIEWING SHAFT 
END). FOR CCW ROTATION 
REVERSE WHITE AND BLUE. 

Sync. 
Speed 

(rpm) 
3,600 
I,SOO 
3,600 
1,800 
3,600 
1,800 

Min. 
Speed 

@ 
Rated 
Load 
(rpm) 
3,000 
1,600 
3,300 
1,650 
3,300 
1,650 

B 

Rated Min. Max. Power Part 
Load @ Pull (watts) Number" 
Sync. Up 

Speed Torque No Rated 
(oz.in.) (oz.in.) Load Load 
0.8 ~ 20 20 186A300·2 
1.1 1.1 14 14 186A301·2 
2.75 2.75 29 31 186A330·2 
1.5 1.5 18 20 186A331·2 
5.0 5.0 30 41 186A360·2 
4.0 4.0 30 34 186A361·2 

Rated Min. Max. Power Part 
Laad Pull (watts) Number' 

Up 
Torque No Rated 

(oz.ln.) (oz.in.) Load Load 
1.5 1.5 19 19 186A300·1 
1.25 1.25 11 12 186A301·1 
2.5 2.5 19 21 186A330·1 
2.25 2.25 17 19 186A331·1 
5.9 5.9 25 38 186A360·1 
4.5 4.5 24 28 186A361·1 

RED 

BLACK 
SINGLE PHASE HOOKUP FOR CW 
ROTATION (VIEWING SHAFT END.) 
FDR CCW ROTATION REVERSE 
RED & BLACK. 
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

TRW 
A.C. HYSTERESIS SYNCHRO,NOUS 
AND INDUCTION MOTORS 

GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228·3171 TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

Type CFC (Bulletin 
B-250SN) 

Globe Type CFC motors offer highest quality 
materials, precision assembly, and extremely 
compact size with high output. Hysteresis syn­
chronous motors are exact speed units, ideal 
for times and controls. 
Type CFC motors are totally enclosed for dirt 
and moisture resistance, and have life-lubri­
cated bearings. Single phase operation reo 
quires a phasing capacitor (not furnished by 
Globe.) 
Please send complete application data to 
Globe for an engineering recommendation. 

torque: To 2.0 oz. in at 1,800 rpm sync. 
voltage: 115 v.a.c. 
weight: 11.5 ounces. 
rotor inertia: 16.8 gm. cm.' 
protection: Protected against dirt, mOisture, 
shock, and vibration. 
bearings: Life-lubricated, double-shielded ball 
bearings. 
insulation: Class A UL approved. 

+40 UNC 21 

STANDARD PART NUMBERS AND DATA 

HYSTERESIS SYNCHRONOUS 

Torque Power 
Voltage Frequency Capacitor Speed rated load stall no load rated load Standard 
(v.a.c.) (Hz) Phase (mfd) (v.a.c.) (rpm) (oz. in.) (oz. In.) (watts) (watts) Schematic Part No.· 

115 60 1 1.0 200 3600 1.40 1.80 14 15 A 138A201-2 
115 60 1 3.5 200 1BOO 2.00 2.25 16 17 8 13BA201·4 
115 60 1 1.5 200 1200 1.20 1.50 15 16 C 13BA201-6 

INDUCTION 

VOLT. FREQ. PH. Capacitor SPEED TORQUE POWER 
no rated rated no rated 

load load load stall load load SCHE- STANDARD 
(v.a.c.) (Hz) (mfd) (v.a.c.) (rpm) (rpm) (oz. In.) (oz. in.) (watts) (watts) MATIC PART NO." 
115 60 1 1.0 200 3500 3000 1.5 2.5 14 16 A 13BA202-2 
115 60 1 3.5 200 1700 1550 .75 3.B 16 17 A 139A202·4 
115 60 1 1.5 200 1000 BOO .5 2.0 15 16 C 13BA202-6 

Low slip-high torque un,ts ava,lable on spec,al request. 

frame: Thermoplastic. 
shaft: Precision ground stainless steel. 
electrical .connections: #26 AWG leads are 
provided. 
reversibility: Motor reverses by connecting 
leads per schematics. 
mounting: Standard mounting is by means of 
pilot and tapped hole on motor face. , 

SCHEMATIC WIRING 

WHEN YOU ORDER 
"Part Number. The units on this page are standard 
and may be ordered by part number. Complete num· 
ber consists of the basic part number and speed 
reduction ratio. Example: 230A395·20 is a 20:1 hys· 
teresis synchronous gearmotor with motor speed of 
3600 rpm and a final output speed of 1BO rpm. See 
the introduction to this catalog section for assistance 
in selection. 

.'U"LLI~''''' 

12. 
(@ -

'" 
~r---------~'--------~~ 

A BLUE 

,..=="--+-~A - -- -l , 
I , , , 

I D : 

,------, 

B c 

WD$ #21 AWl PU MIL·w.11171 
nPE "r'I:!:'" La •• 

CW Rotation, Viewing Shaft. 
End. for. CCW Rotation, Reverse 
C and D. 

Note: Be sure to check Globe for latest data prior to preparing spec. control prints. 

CW Rotation, Viewing Shaft 
End. for CCW Rotation, Con­
nect Capacitor to Blue and 
Brown. 

CW Rotation, Viewing Shaft 
End. for CCW Rotation Con· 
nect Line to Blue and Gray. 

A.C. HYSTERESIS SYNCHRONOUS & INDUCTION GEARMOTORS 
Type CFC (Bulletin B-252SN) 

Type CFC planetary gearmotors are light­
weight a.c. commercial, industrial units de· 
signed to provide the performance and size 
advantages of military gearmotors in a lower 
cost package. Hysteresis synchronous ver­
sions can be provided with any of B3 standard 
planetary geartrains with speed reductioo 
ratios from 4:1 to 46,656:1, and torques to 
1250 oz. in. 
Type CFC gearmotors offer the same high 
quality, compact size, and high output as 
Globe military units. They are totally enclosed 
and resist dirt and moisture. 

torque: To 1250 oz. in. maximum continuous 
torque. 

~o~f:~~:lJrov2~'7;u~ge~~epending upon ratio. STANDARD PART NUMBERS AND BASIC MOTOR DATA 
gears: Planetary gearing system. All gears are 
precision manufactured and heat treated for 
consistently reliable performance and life. 
backlash: Varies with reduction ratio but aver­
age unit will have less than 3° backlash. 
protection: Gearmotor is encapsulated in 
thermoplastic. 
bearings: Output shaft is supported by two 
lifelubricated sleeve bearings'. 
lubrication: Motor and geartrain are life-lub­
ricated. 
shaft: Precision ground stainless steel. 
electrical connection: #26 AWG leads are 
provided. 
mounting: Standard mounting is by four 

MOTOR VOLT. 

v.a.c.) 

Hysteresis l15 
Synchronous 115 

115 

115 
Induction 115 

115 

FREQ. PH. SPEED 

Hyst. 

(Hz) 
Sync. 
(rpm) 

60 1 3600 
60 1 1800 
60 1 1200 

60 1 
60 1 " 60 1 

TORQUE POWER 
max., max. 

rated stall no rated 
load min. load load 

(oz. in.) (oz. in.) (watts) (watts) 

1.40 LBO 14 15 
2.00 2.25 16 16 
1.20 1.50 15 16 

1.5 2.5 14 16 
.75 3.B 16 17 
.5 2.0 15 16 . through holes in flange. See Induction table above (Bul. B-250BN) for nommal speeds • 

eem /1971 See YELLOW SECTION for Local ORiees, Phones 

CAPACITOR 

(mid) (v.a.c.) 

1.0 200 
3.5 200 
1.5 200 

1.0 200 
3.5 200 
1.5 200 

SCHE-
MATIC STANDARD 

WIRING PART NO." 

A 230A395 
B 230A396 
C 230A397 

A 230A39B 
B 230A399 
C 230A400 

CONTINUED 
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TRW 
A.C. HYSTERESIS SYNCHRONOUS AND 
INDUCTION MOTORS - Type CFC 
RATIOS AND PERFORMANCE 

GEARMOTOR GEARMOTOR 

I GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 454()4, U.S.A. 
TEL. 513 228-3171 • TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

Tor- GEAR MOTOR 
SPEED TORQ DIM OUTPUT SPEEDS SPEED TORQ I DIM. OUTPUT SPEEDS SPEED que DIM. OUTPUT SPEEDS 
REDUC- TORQUE max_ rpm rpm rpm REDUC- ORQUE max. rpm rpm rpm REDUC- TORQ~I max_ rpm rpm rpm 
TION MULTI- cant. 3,600 1,800 1,200 TION MULTI- cant. 3,600 1,800 1 ,200 TION MULTI- cant. 3,600 1,800 1,200 
RATIO PLIER (oz_in_) HL" input input input RATIO PLIER (oz. in.) "1.." input input input RATIO PLIER (oz.in. ilL" input input input 

4:1 3,:~ 5.1 4.01 00.0 50.0 300.0 
5:1 6.5 4.01 20.0 ~~O.O 240.0 
6:1 l:§ 7.7 4.01 ~~O.O 00.0 200.0 

16:1 10 17 4.25 25.0 112.5 75.0 

720:1 295 502 4.68 5.000 2.500 1.666 
750:1 306 520 4.68 4.800 2.400 1.600 
864:1 352 598 4.68 4.166 2.083 1.388 . 
900:1 370 629 4.68 4.000 2.000 1.333 

6400:1 1680 1250 5.18 0.563 0.281 0.188 
6480:1 2110 1250 4.95 0.556 0.278 0.185 
7680:1 2010 1250 5.18 0.469 0.234 0.156 
7776:1 2530 1250 4.95 0.463 0.231 0.154 

20:1 13 22 4.25 180.0 90.0 60.0 1024:1 334 568 4.95 3.515 1.757 1.172 8000:1 2100 1250 5.18 0.450 0.225 0.150 
24:1 15 26 4.25 150.0 75.0 50.0 1080:1 442 751 4.68 3.333 1.666 1.111 9216:1 2390 1250 5.18 0.391 0.195 0.130 
25:1 16 27 4.25 144.0 72.0 48.0 1280:1 416 707 4.95 2.812 1.406 0.938 9600:1 2520 1250 5.18 0.375 0.182 0.125 
30:1 19 32 4.25 120.0 60.0 40.0 
36:1 23 39 4.25 100.0 50.0 33.33 
64:1 33 56 4.48 56.25 28.12 18.75 

1296:1 530 901 4.68 2.777 1.388 0.926 
1536:1 500 850 4.95 2.343 1.171 0.781 
1600:1 522 887 4.95 2.250 1.125 0.750 

10,000:1 2620 1250 5.18 0.360 0.180 0.120 
11,520:1 3010 1250 5.18 0.313 0.156 0.104 
12,000:1 3140 1250 5.18 0.300 0.150 0.100 

80:1 41 70 4.48 45.00 22.50 15.00 
96:1 49 83 4.48 37.50 18.75 12.50 

100:1 51 87 4.48 36.00 18.00 12.00 
120:1 61 104 4.48 30.00 15.00 10.00 
125:1 64 109 4.48 28.80 14.40 9.60 

1920:1 625 1063 4.95 1.875 0.937 0.625 
2000:1 652 1108 4.95 1.800 0.900 0.600 
2304:1 750 1250 4.95 1.562 0.781 0.521 
2400:1 780 1250 4.95 1.500 0.750 0.500 
2500:1 815 1250 4.95 1.440 0.720 0.480 

12,500:1 3280 1250 5.18 0.288 0.144 0.096 
13,824:1 3620 1250 5.18 0.260 0.130 0.087 
14,400:1 3780 1250 5.18 0.250 0.125 0.083 
15,000:1 3940 1250 5.18 0.240 0.120 0.080 
15,625:1 4100 1250 5.18 0.230 0.115 0.077 

144:1 74 126 4.48 25.00 12.50 8.333 
150:1 77 131 4.48 24.00 12.00 8.000 
180:1 92 156. 4.48 20.00 10.00 6.666 
216:1 110 187 4.48 16.66 8.333 5.555 
256:1 105 179 4.68 14.06 7.031 4.687 

2880:1 940 1250 4.95 1.250 0.625 0.417 
3000:1 980 1250 4.95 1.200 0.600 0.400 
3125:1 1020 1250 4.95 1.152 0.576 0.384 
3456:1 1130 1250 4.95 1.041 0.520 0.347 
3600:1 1170 1250 4.95 1.000 0.500 0.333 

17,280:1 4520 1250 5.18 0.208 0.104 0.069 
18,000:1 4710 1250 5.18 0.200 0.100 0.067 
18,750:1 4910 1250 5.18 0.192 0.096 0.064 
20,736:1 5430 1250 5.18 0.183 0.087 0.058 
21.600:1 5660 1250 5.18 0.167 0.083 0.056 

320:1 130 221 4.68 11.25 5.625 3.750 
384:1 157 267 4.68 9.375 4.687 3.125 
400:1 164 279 4.68 9.000 4.500 3.000 

3750:1 1220 1250 4.95. 0.960 0.480 0.320 
4096:1 1070 1250 5.18 0.879 0.439 0.293 
4320:1 1410 1250 4.95 0.833 0.417 0.278 

22,500:1 5900 1250 5.18 0.160 0.080 0.053 
25,920:1 5790 1250 5.18 0.139 0.069 0.047 
27,000:1 7070 1250 5.18 0.133 0.067 0.044 

480:1 197 335 4.68 7.500 3.750 2.500 4500:1 1470 1250 4.95 0.800 0.400 0.267 31,004:1 8150 1250 5.18 0.116 0.058 0.039 
500:1 205 349 4.68 7.200 3.600 2.400 5120:,1 1340 1250 5.18 0.703 0.352 0.234 32,400:1 8500 1250 5.18 0.111 0.056 0.037 
576:1 236 401 4.68 6.250 3.125 2.083 
600:1 246 418 4.68 6.000 3.000 2.000 
625:1 256 435 4.68 5.760 2.880 1.920 

5184:1 1690 1250 4.95 0.694 0.347 0.231 
5400:1 1760 1250 1.95 0.667 0.333 0.222 
6144:1 1610 1250 5.18 0.586 0.293 0.195 

38,880:1 10200 1250 f8 0.093 0.046 0.031 
46,656:1 12200 1250 .18 0.077 0.039 0.026 

OUTPUT TORQUE _ Torque MultIplier x Motor .Torque TORQUE MULTIPLIER = Reduction Ratio x Efficiency 
TORQUE MAJ(. CONT. RATING REFERS TO MAXIMUM CONTINUOUS DUTY RATING OF GEARTRAIN 

Air Pump (Bulletin C-1310N) 

Note: Be sure to check Globe for latest data prior to preparing spec. control prints. 

raling: 1 cfm @ 5 psi. 
vollage: Standard units for 115 v.a.c., 60 cps, 1 
phase. 
weighl: 3.5 Ibs. max. including cord, exhaust tube 
assembly and filting. 
construction: High-strength mOlded housing of glass­
filled nylon. Fan coaling permits handling at con­
tinuous duty. Self-contained motor capacitor. 
bearings: Double shielded life-lubricated ball bear-

~~~~'ust tube assembly: Plastic nozzle and flexible 
tubing resistant to lubrication oils and trichlor­
ethylene. 
electrical connection: Two·conductor male plug on 
SlT cord with cord-mounted switch. Non-conducting 
case completely isolates motor from exterior surface. 

STANnARD PART NUMBERS AND DATA 

The Globe A.C. Air Pump is a miniature air compres­
sor powered by a Globe Type LC induction a.c. motor. 
The unit is equipped with a diaphragm·type com­
pressor, and is provided with a plastic air nozzle and 
flexible hose. Modifications can be made for speci­
fic applications, such as air-blast cleaning, small air 
guns, and vacuum operation. 

Units for operation on other voltages with A.C. in­
duction or D.C. permanent magnet motors can be 
made available. 

WHEN YOU ORDER 
'Parl Number. Units described in this bulletin are 
standard and can be ordered by part number. How­
ever, a variety of types can be supplied to meet 
exact needs. Please send your application specifica­
tions ·to Globe for an engineering recommendation. 

Send application details for Globe engineering reo 
commendations. 

(Bulletin 
C-6848N) 

The TRW/Globe Astro Fan for computer cooling appllcat!ons resists heat to 360oF. It delivers ,270 
cfm for flushing main consoles, power supplies and peripheral systems where space and reliabIlity 
are at a premium. Constructed of glass-fortified polysulfone for maximum thermal and ~trength 
characteristics, the Astra Fan has UL Class B recognition. A proven TRW/Globe a.c. motor drives the 
fan at 3250 rpm and operates in an ambient temperature range from -550 to 1000 C. Integral capaci­
tor is totally enclosed. Standard unit operates on 115 v.a.c. 50-60 Hz sources. Units for 230 v.a.c., 
50-60 Hz or 50 Hz operation are available. 

STANDARD PART NUMBERS AND DATA 
GLOBE Volts I I Full Load I Line I Thermal 

Part No. a.c. Hz Phase Watts Amps CFM Protector 
19A2246 115VAC 50-60 1 20 .18 270 NO' 
19A2277 115VAC 50-60 1 20 .18 270 YES 

• I mpedance protected 

airflow: 270 cfm @ free air. To reverse airflow, turn 
fan end-to-end. 

voltage: 115 v.a.c. 50-60 Hz standard. Units for opera­
tion on 230 v.a.c. 50-GO Hz and 230 v.a.c. 50 Hz sources 

. available. 

life: 10,000 hours constant duty life without main­
tenance. 

protection: Impedance protection is standard. Thermal 
protector optional. 

safety provisions: Class B (1300 C) UL recognition. Self­
extinguishing per ASTM 0635. Totally enclosed capacitor. 

mountings: Servo rims on each edge permit easy altach­
ment to any panel. Three clamps for fast installation. 
Astra Fan mounts in any plane. 

electrical connections: Tinned brass terminals mate with 
industry standard plug. Leads are optional. 

construction: 20% glass-filled polysulfone material with 
dimensional stability to 360°F. Motor bearings are ABEC 
1 life lubricated, double-shielded .ball type. 

weight: 1.4 lb. 
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TRW 
CASSETTE DRIVE MOTOR 

Dual D.C. motor package will directly drive and rewind com­
puter tape cassettes for digital data entry without interven­
ing mechanisms. The center-to-center shaft dimension is 
tailored for all standard cassette cartridges. Cogging and rip­
ple effects are minimized for smooth operation at low speeds. 

Operation in voltage or current driven modes will not 
result in demagnetization even under tough duty cycles. 

The package will handle a wide range of input voltages 
(0-24 volts) and drive tapes at speeds of two to over one 
hundred in/sec. The unit can be used for reel take-up and 
wind/rewind functions in conjunction with a capstan drive 
or will direct drive with a ta'pe speed accuracy of :±: one per­
cent when combined with a custom designed control circuit. 

SEC. ~SOO • MOTORS/ ROTATING COMPONENTS 

GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave .• Dayton. Ohio 45404. U.S.A. 
TEL. 513 228·3171 • TWX: 810 459·1642 

TELEX 288224 CABLE GLODAY 

6 
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.2 A .8 .8 1.0 1.2 1.4 1.G 1.8 2.0 
TORQUE 10Z-INI 

Housing and end-cap are made of Lexan SOO. Self-Lubri­
cating sleeve bearings and ceramic magnet are standard. 
Ball bearings and Alnico magnet (which will approximately 
double stall torque for a given armature) are available at' 
slight additional cost. Armature inertia is 7.35 x 10" oz. in. 
sec' and nominal armature resistance and inductance is 13.5 
OHMS and 8.S millihenries respectively. Electrical and 
mechanical time constants range from t, = .6 to .7 milli­
seconds and tm = 20 to 45 milliseconds depending on arma­
ture and magnet option. Life is 1500 hours minimum at 12 
v.d.c. at normal rated load of 0.6 oz. in. 

E 
D 

____________________________________________________________________ nw. 

INDUSTRIAL COOLANT PUMP 

. New DC centrifugal pump is operable at 12 VDC or 24 VDC 
with 62 ohm, 5 watt resistor in series (TRW/I RC part num­
ber PWS). 

The unit is designed to pump water or SO% solution of 
water ethylene glycol at the flows and pressures shown on 
the curve at the right. By reducing the value of the resistor 
(minimum value 20 ohms before magnetic coupling breaks 

• 

.D 

S 

: 

........... 
~ 

'" "-12VDC/24VUC W/B2n PW5 IRC RESISTOR 
TYPlCAL PERFORMANCE·1G4A158 PUMP ~ 

~ 

.us .10 .15 .20 .25 .30 35 
now (UP"') 

away), higher flows and pressures are attainable at 24 VDC. 
The pump has a magnetic coupling so that no shaft seal 

is required. The pump parts are made of corrosion-resistant 
Noryl plastic. 

The pump is powered by a Globe type SS motor, ¥s inch 
diameter. The complete package is only 1% inches by 2W6 
inches. 

NC MOTOR weight: 3.S oz. length: 2~l'. pilot thickness: ~". frame: Integral molded polysulfbne. 
shaft: Precision-ground stainless. end bell: Precision-molded polysulfone. electrical 
connections: 31/2" leads are standard. reversibility: Motor reverses when terminal 
voltage is reversed. mounting: Four-hole mount for self-tapping or machine threads. 
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The TRW/Globe Type NC comm 
motor is designed for applicatio 
quiring small size, high torque 
reliability of performance at an 
nomical price. A range of plan 

and. 
eco-

etary 
geartrains is available. 

eem/1971 

STANDARD PART NUMBERS AND 
TOI QUE 

NOM SPEED Max. Nom. 
VOLTAGE at Max. Rated Load Rated Stall 
(v.d.c.) (rpm). (oz.·in.) (oz.·in.) 

2.5 
6,500·8,300 

.75 3.7 
2.5 .7 4.5 
6 

3,075·4,300 
1.5 3.75 

6 1.3 4.4 
12 

3,075-4,300 
1.5 3.7 

12 1.3 4.4 
24 

3,075·4,300 
1.5 3.7 

24 1.3 4.4 
115- 1.5- 5.5 
115· 7,600'16,900 .7' 7.6 

• Suggested for IntermItteR Duty Only! 

See YELLOW SECTION for Local Offices, Phones 

DATA 
CURRENT 

Max. Rated Nom. Stan.dard 
No Load Load Stall Part 
(amps) (amps) (amps) Number 
1.25 3.7 12 375AlOO·l 
1.5 3.7 14.5 375AI00·2 

.25 1.35 2.7 375AlOO·3 

.34 1.45 3.6 375AI00·4 

.13 .68 1.35 375AI00·5 

.17 .7 1.8 375AI00·6 

.07 .35 .7 375Al00·7 

.095 .4 .95 375AlOO·8 

.1 .23 .52 375AlOO·9 

.17 .27 1.15 375AI00·10 
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TYPE 1M to 115 v.d.c., 1 Yo" dia. x 2J{,' long 

TYPE MM to 50 v.d.c., 

TYPE HM to 75 v.d.c., 1" 

TYPE SS to 50 v.d.c., Va" 

TYPE SD to 50 v.d.c., %" dia. x 1%" long 

. TYPE VT to 50 v.d.c., 

TYPE VS to 50 v.d.c., Va" x U,' x 1 Va" long 

RELATIVE SIZE & DIMENSIONS 

TJRW GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 

e TEL. 513 228·3171 • TWX: 810 459·1642 

SPEED RANGE AT RATED HP TELEX 288224 CABLE GLODAY 
RPM IN THOUSANDS 

8 10 ·12 14 16 IS 

MAX. CONT. HP 

1 •• -t-+-+++-1 0.2 

~"'--H-+---1 0.1 The 

H •••• -i-+-+-1·033 

H-II •••• -+-+-1·022 

H-....... +-1·016 

MI,L-spec 
D.C. 
motors 
you need 
are here! 
If your MIL-spec d.c. motor 
needs fall within the paramo 
eters shown, a Globe high 
torque motor or gearmotor 

~+---i ••••• I--f--+--1.015 will till the bill. Globe's com-

H-••••• ~---1·01 

H-~ •••••• ·004 

H-t-__ •••••• ·003 

Hf--t--Ji ••••• a--i .0025 

'-:---!--~-!---:l:--:-I:---:':--:-I:--=-' HP 
3.5 4 6 8 10 12 14 16 18 

RPM IN THOUSANDS 

plete line of compact per· 
manent magnet and wound 
field motors plus integral 
planetary geartrains adds up 
to your best source for pre­
cisionminiature motors, 
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. TYPE YCl 

TYPE CC 

SEC. 3500 • MOTORS/ ROTATING COMPONENTS 

TRW GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.s.A. 
TEL. 513 228-3171 lWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 
40.0 ,--,-----1:.". "":?\---.--::l:~. :-.. -----,,----r----,---------r-, 
30.01--1-----/ El-.----+---+----+------t-I 

20.0r-r_---~---;.~:~ .• ~r---+--r----;-~-----r~ 

tC:!\ 10.0 f--II------+---~,.~ ,/:r---t---+-f.v.:::y,GIIt. 1+-------;--; 

:.: 1-+1-+: ===/:'.'+-"i;!~r-' =~.....,..I.~ .•.• ;;:--. --+--1---+----+--1 

(flit'). /f;;~ ~ 
1:~ V ~V '- ~ 
.81--r---~~~i ~---~---~-~----+------~ 
.7r-r_---~----+_---+_-_+---~------~ 

~.61-+----~----~~~·~~·~----~-4--~~ .. M···~C~-----44 
. I~~ ~ 
~ .51~?' 
~ .4r-r_---_r----+_---+_-_+---~------~ 
0' 
0: o 
~ .3r-r_---_r----+_---+_-_+---~------~ 

.2~r----~----+----+---+~-~ 

A • . 11-+----~~fS'jW~J-----+-----~-4-----+---------+-l 

f!1-----+---------=FfJ=-----+----I---4------+-I
e 

O~~--~I----~--~-~--~I~-~--~~ 
1,200 1,800 3,600 6,000 8,000 12,000 24,000 

SPEED-RPM 

TRW IGLOBE MIL-SPEC A. C. MOTORS 
COVER THE TORQUE MAP 
TYPE 

WC 
LC 

eem/1971 

OIA. (") LENGTH (") VOLTAGE POLES WEIGHT (oz.) 

3~ 
3% 

4~ 115 v.a.c. Consult Factory 
3~2 * to 208 v.a.c. 2, 4 72.0 

41~2 I1S v.a.c./v.d.c. 2 36.0 
lW6** to 230 v.a.c. 2,4,6 26.0 

2X to 200 v:a.c. 2,4, 6, 8 I1.S 
2X to 200 v.a.c. 2,4,6 6.S 

H{6 to 200 v.a.c. 2,4,6 2.4 
H(6 to 26 v.a.c. 2, 4 2.0 

When you need helpful service in precIsion miniature 
and smaU motors, check first with TRW/Globe. Catalog· 
standard a.c. motors are rated abovej custom units also 
available. TRW/Globe hysteresis synchronous motors de· 
liver exact speeds. Induction units produce giant torques 
for their size. Both types are available with standard in­
tegral planetary geartrains to match your speed-torque 
requirements. 

See YELLOW SECTION for Local Offices, Phones 1605 



D.C. 
TYPE BD & BL PLANETARY 
If's" flange: Provides 18 ratios for 1¥2" 
dia. Type BO and BL d.c. motors. Max. 
length 42~2'" Max cont. output torque to 
100 lb. in. 

TYPE MM & LL PLANETARY 
Provides 18 ratios for 1lf4" dia. Type MM 
and LL d.c. motors. Max. length 4%4". 
Square flange is optional. Max. cont. 
output torque to 1000 oz. in. 

TYPE SS PLANETARY 
Provides 21 ratios for W' dia. Type SS 
d.c. motors. Max. length 31JU". Continu­
ous output torque to 300 oz. in. 

TYPE SD PLANETARY 
Provides 19 ratios for %" dia. Type SO 
d.c. motors. Max. continuous output 
torque to 300 oz. in. 

TYPE VT PLANETARY 
Provides 35' r.atios for %" dia. Type VT 
d.c. motors. Max. length 3". Max. ,output 
torque to 50 oz. in. 

TYPE VS SPUR 
Provides 62 ratios for Kl' x W' Type 
VS d.c. motors. Max. output torque to 
35 oz. in. Side-by-side version is W' x 
fs" X 2¥4" long. 

A.C. 
TYPE LC PLANETARY 
Available with 11 standard ratios from 
12:1 to 1800:1: Torque to 200 lb. in~ 
continuous duty and to 600 lb. in. inter­
mittent duty. 

TYPE FC PLANETARY 
Provides 18 odd and 83 even ratios for 
l 1Xl' dia. Type FC a.c. motors. Max. 
length 4~2'" Max. continuous output 
torque to 1250 oz. in. 

TYPE MC PLANETARY 
Provides 83 even ratios, or 18 odd ra­
tios for 1¥4" dia. Type MC a.c. motors. 
Max. length 4~/'. Square flange is 
optional. Max. continuous output torque 
to 1000 oz. in. 

TYPE SC PLANETARY 
Provides 21 ratios for lXi' dia. Type 
SC a.c. motors. Max. length 3~2". Max. 
continuous output torque to 300 oz. in. 

TRW 
GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228-3171 • TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

Mil-Spec 
Gearmotors 
TRW/Globe MIL-Spec motors may 
be fitted with integral geartrains 
of planetary or spur gear design. 
Standard units, mated to the 
proper motor, can produce almost 
any desired speed. Torque multi­
plication possibilities are enor­
mous because of the efficiency 
and ruggedness of TRW/Globe's 
planetary design. Geartrain ca­
pacities extend through 1/5 hp. 

·16·0·6 ........ ·P·A·G·E·S·:·1·-988~(~V~O~I.-rl)~ .. ~.~~~~~~.~2~)~.~.~.~20~O~9:-~3~O~7~6~(V~O~I~.~3~) ...... ~ee:m~/~I~97~1 
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

PART NO. 65A106 

rated lIoltllge: 28 v.d.c. 

rated load: 500 Ibs. 

stroke length: 6 in. 

travel rate: .167 in. per sec. 

PART NO. 65Al17 

rated voltage: 115 v.a.c., 400 Hz, 1 phase 

rated load: 80 Ibs. 

stroke lehgth: VB in. 

travel rate: .167 in. per Sec. 

PART NO. 65A 119 

rated voitage: 28 v.d.c. 

rated load: 600 Ibs. 

stroke length: 8.46 in. 

travel rate: .7 in. per Sec. 

PART NO. 65A127 

rated voltage: 28 v.d.c. 

rated load: 7 Ibs. 

stroke length: 1.53 in. 
travel rate: .21 in. per sec. 

See YELLOW SECtiON fOr Local offices, pHones 

TRW 
GLOBE DIVISION OF TRW INC. 
2275 Stanley Ave., Dayton, Ohio 45404, U.S.A. 
TEL. 513 228-3171 • TWX: 810 459-1642 

TELEX 288224 CABLE GLODAY 

Linear 
Actuators 

(Tension or 
Compression) 

TRW/Globe linear actuators are 
furnished specifically to meet 
your package size and perform­
ance reqllirements. Because they 
incorporate one or more TRW I 
Globe a.c. or d.c. motors, gear 
boxes and otHer components, we 
exercise control over design, 
manufacturing and testing. 

1607 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

hurst MFG.CORP., HEAVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION, DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 

SERIES~ 
HYSTERESIS~ 
SYNCHRONOUS 

MODEL SM 1BOO RPM Thru V3 RPM 
Motor Torque, 40 oz.-in. 
at 1 RPM (Unidirectional) 

This compact motor is engineered for tough jobs 
demanding accurate timing. It has excellent 
shock and vibration resistance and will start in~ 
stantly at full torque (40 ounce-inches at 1 RPM). 
It will not overheat during continuous duty or in 
a sta lied position. 
A wide range of output speeds is available for all 
appl ications. 
STOCK SPEEDS: RPM: 1/2-1-2-3-4-5-6-10-15-30-60 
CW ROTATION 
CCW Rotation ... Built-to-Order 
For Other speeds "Built-to-Order" Contact Factory 

SERIES(il) 

HYSTERESlsLD 
SYNCHRONOUS 

MODEL CA 1200 RPM Thru ¥3 RPM 
Motor Torque 
100 oz.-in. at 1 RPM 
(Reversible Capacitor included) 

Reversible, model CA features a 1200 RPM rotor 
speed for quiet performance. Materials include 
the finest obtainable bronze bearings, brass 
gears, hardened steel pinions and wheel shafts, 
stainless steel output shaft. A wide range of out­
put speeds is available for all applications. 
STOCK SPEEDS: RPM: V3-V2-1-1¥2-2-2V2-3-4-5-6-
B-I0-12-15-16-20-24-25-30-32-33V3-40-4B-50-60-64-BO-
100-120-150-160-200-240-400-600-BOO-I000 
FOR OTHER SPEEDS 
"Built-to-Order" Contact Factory 

MODEL CB 100 OUNCE-INCHES AT 1 RPM· 
FROM 15 RPH THRU V3 RPH 

Model CB embodies the same basic motor as the 
CA, except for case size (114" longer )to admit 
gearing from 15 revolutions per hour down to ¥3 
revolutions per hour. Fer speeds slower than V3 
RPH, model CC is required. The larger case size 
of model CB allows the gearing unit to be com­
pletely sealed, thus adding greatly to the life of 
the motor as compared to those with exposed 
gearing units. 

Specifications for model CB motors are identical to 
model CA with the following exceptions: 
Dimensions .......................................... 2'12" dia. x 2%" depth 
Output Speeds .................................. 15 RPH THRU '13 RPH 
Weight .................................................................................. 17 ozs. 

SPECIFICATIONS: 
Dimensions ................................ 21/2" x 10/4" depth 
Torque .................................... 40 Oz.-In. at 1 RPM 
Output Speeds ............ 1800 RPM Thru '13 RPM 
Duty ........................................................ Continuous 
Weight ............................................................ 12 ozs. 
Shaft Size ........ Stainless Steel ~ ... dia. flatted 

(1800 RPM ••• %," Dia., 0/4" Length) 
Shaft Length ...................................... 1" Standard 
Mounting .............................. (3) 9/64" dia. holes 

(spaced 120') 

SPECIFICATIONS: 

Capacitor ...................................................... 5 MFD 

Motor Dimensions ............ 2'12" dia. x 21fa" long 

Torque .................................. 100 oz.-in. at 1 RPM 

Output Speeds .............. 1200 RPM Thru '13 RPM 

Duty ........................................................ continuous 

Weight ............................................................ 15 ozs. 

Power ............................................................ 5 watts 

Rotation .................................................... reversible 

Power ............................................................ 5 watts 

Rotation ........ Clockwise or Counter Clockwise 

Temp. Rise .................... ; ....... 40'C above ambient 

Voltage .......................................... 115 v AC, 60 Hz. 

Gearing ................ Brass gears and heat treated 
steel pinions, hardened 
wheel shafts running in 
bronze bearings packed with 
grease for lifetime 
lubrication. 

Temp. Rise ........................... .400C above ambient 

Gearing .................... Brass gears and hardened 
steel pinions 

Output Shaft, Stainless Steel. ....... ~ .. • dia. x 1" 
long flatted 
(1200 RPM 
%," dia. 
0/4" len.) 

Mounting ........ (3) 9/64" dia. holes spaced 120' 

Voltage ............................................ 115 Vac., 60 Hz. 

MODEL CC 100 OUNCE-INCHES AT 1 RPM 
.... - -- ... 

FROM B RPD THRU V4 RPD 
Shaft speeds as slow as 1 revolution every 4 days 
are available in model CC motors. This unit, in­
cluding the gear train, is engineered and carefully 
built to withstand rugged use. It is completely 
sealed and lubricated for the lifetime of the mo­
tor. Model CC embodies the same basic motor as 
the CA, except for case size. 

SpeCifications for model CC motors are identical to 
model CA with the following exceptions: 
Dimensions ............................................ 21f2" dia. x 27/8" depth 
Output Speeds ........................................ 8 RPD THRU '14 RPD 
Weight ......................... : ........................................................ 20 ozs. 

, 
I 

S.P.D.T. REVERSING DIAGRAM 
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

hurst MFG.CORP., HEJJVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION, DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 -

SERIES ~ 
HYSTERESIS _ 
SYNCHRONOUS 

MODEL DA 3600 RPM Thru % RPM 
Motor Torque 
150 OZ.-IN. AT 1 RPM 
(Reversible, Capacitor Included) 

Reversible (with SPDT switching) this heavy duty 
motor maintains complete timing accuracy in 
both clockwise and counter-clockwise directions. 
Completely enclosed case measures only 2V2" in 
diameter by 1%" in length. Will not overheat dlJr­
ing CONTINUOUS operation. 
STOCK SPEEDS: RPM-I-2-4-6-8-10-12-20-30-60-120 
FOR OTHER SPEEDS 
"Built-to-Order" Contact Factory 

SPECIFICATIONS: 
Capacitor ........................................................................... 5 MFD 
Motor Dimensions .............................. 2lf2 .. dia. x 1¥4" depth 
Torque ...................................................... 150 Oz.-In. at 1 RPM 
Output Speeds .................................. 3600 RPM Thru "1.3 RPM 
Duty ............................................................................ continuous 
Weight .................................................................................. 14 ozs. 
Shaft .......................... stainless steel 1" len. ~.' dia. flatted 

(3600 RPM ¥4" Len.Mi' dia.) 

Temp. rise 40'C above ambient 

MODEL DB 40 RP HOUR THRU 1 RP HOUR 
"BUILT-TO-ORDER" 

The DB motor is a capacitor type .unit having the 
same specifications as the Model DA except for 
case size (V4" longer) to admit gearing from 40 
RPH thru 1 RPH. For speeds slower than 1 RPH, 
the Model DD is required. 

DB specifications are the same as for the Model DA 
with the following exceptions: 
Dimensions .............................................. 2lf2 .. dia. x 2" depth 
Output speeds ........................................ 40 RPH Thru 1 RPH 
Weight ................................................................................ 16 ozs. 

Temp. rise 40'C above ambient 

MODELDD 42 RPDAY THRU.% RPDAY 
"BUILT-TO-ORDER" 

Model DD motors are available in soeeds ranging 
from 42 revolutions per day down to 1 revolution 
every 36 hours (% RPD). As in all HURST motors, 
both gear train and motor are in one compact 
case, completely sealed and lubricated for the 
lifetime -of the motor. 

DD specifications are the same as for the Model DA 
with the following exceptions: 
Dimensions ............................................ 2'12:· dia. x 2'12" depth 
Output Speeds ................................... .42 RPD THRU "1.3 RPD 
Weight ................................................................................ 20 025. 

Temp. rise 40'C above ambient 

MODEL DA-H 

HYSTERESIS 
SYNCHRONOUS 

.. 
'W}OIA', 
,1870' ' 
SHAFT 

GEARED MODELS 

MOTOR TORQUE .. 100 Ounce-Inches at 1 RPM 
(Reversible) 
Capacitor Included 

~DlA.HLS. 

120'( :1.375 R,', 

::~DIA \! IV. R~,_.t \ 
SHAFT + ,. - '. ,500 ,DlA • 

~ -~ 
""'- ' ','-r- 1(. R. 

~,+-... /-
... 1\4 -~-

DIRECT DRIVE-3GOO RPM 

SPECIFICATIONS: 
Capacitor ....................................................... 5 MFD 
Torque .................................. 100 oz.-in. at 1 RPM 
Power .............................................................. 5 watts 
Temp. Rise ........................... .40'C above ambient 
Voltage ........................................ 1l5v A.C., 60 Hz. 
Stainless Steel Shaft .............. '14 .. dia. 1%i' Len 
Other shafts available 

(Other speeds available on special order can 
also be supplied with double ended shaft) 

Available speeds built-ta-order: 

RP HOUR RPM RPM RPM-4·5 
1-2-21f2-10 '14-1/3-1/2-"1.3 1-11/2-2-3 6-8-10-12-15 

HEAVY DUTY GEARING FOR LONGER SERVICE LIFE 

• All gearing used in the type DA-H is pre­
cision cut to A.G.M.A. Class 7 tolerances 
and carefully inspected for concentricity 
and tooth form. 

• Phenolic gears are used in the first stage 
for long wearing qualities and to obtain 
low noise level at high speeds. Intermedi­
ate gears are made of a special gear alloy 
for the proper combination of wear and 
strength properties required. 

• Output gears, and in most cases the pre­
ceding gear, are made of heat treated steel 
for maximum strength and torque capacity 
as well as long life under heavy loading. 

• All pinions are made of high strength alloy 
steel and heat treated. Gears and pinions 
are assembled on ground and hardened 
shafts. 

• Bearings of the higher speed gears are 
made of a special material for quiet opera­
tion. Bearings near the output 'are made 
of high quaiity bearing bronze. 

• The sturdy 1/4" diameter output shaft is of 
stainless steel and rotates in two large 
bronze sleeve bearings, spaced for max­
imum support. The output shaft is located 
50 that a double ended shaft can be pro­
vided for special applications. 

S.P.O.T. REVERSING DIAGRAM 

MODEL DA-H HEAVY DUTY GEARING 
PHENOliC GEAR - HDN:D. STEEL GEARS ~\ 

3/16 

l' 

HIGH SPEED UN'G - BRONZE BRN'G ,.-

STAINLESS STEfl OUTPUT SHAFT -

eem/1971 See YELLOW SECTION for Local Offices, Phones 1609 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

hurst MFG.CORP., HEAVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION, DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 

SERIES 

HYSTERESIS 
SYNCHRONOUS 

MODEL EA 
3600 RPM THRU % RPM 
MOTOR TORQUE 150 OZ.-IN. at 1 RPM 
Unidirectional, CW or CCW Rotation 
E Series motors are open frame, shaded pole con­
struction and are extremely cool running, 150 
ounce-inch torque rating at 1 RPM ... superior 
materials including bronze bearings, brass gears, 
hardened steel pinions and wheel shafts, stain­
less steel output shaft. Recommended when a 
dependable, low-cost timing motor is required. 
STOCK SPEEDS: CW ROTATION: 1-2-4-6-8-10-12-

20-30-60-120-3600 
For other speeds or CCW Rotation 
"BUILT-TO-ORDER" CONTACT FACTORY 

SPECIFICATIONS: 
Dimensions ............ 3H.· L. x 2%· W. ·x 1%· H. Temp. Rise .......................... 400C above ambient 
Motor Torque ...................... 150 oz.·in. at 1 RPM 

Duty ; ....................................................... contlnuous 

Weight ............................................................ 19 ozs. 

Power ............................................................ 10 watts 
Rotation ........ clockwise or counter clockwise 

Gearing ............................ Brass gears, hardened 
steel pinions 

Output Shaft ................ ~ .. dia. x 1· long flatted 
Output Shaft .... 3600 RPM only, ~. x ¥4· long 
Mounting ........ (3) 9/64" dia. holes spaced 1200 
Voltage ........................................... :115 Vac, 60 Hz. 

SPECIFICATIONS: 

MODELEA-H 
HYSTERESIS 
SYNCHRONOUS 

(HEAVY DUTY GEARING) 

MOTOR TORQUE ... 100 oz.-in. at 1 RPM 
Unidirectional ... CW or CCW Rotation 
Built-to-Order 
(Also available with Double Ended shaft) 
AVAILABLE SPEEDS: RP HOUR .. ,l-2-2V2-10 
RPM: V4-V3-V2-%-1-1 112-2-3-4-5-6-8-10-12-15 
HEAVY DUTY GEARING FOR LONGER 
SERVICE LIFE 

• All gearing used in the type EA-H is precision 
cut to A.G.M.A. Class 7 tolerances and care­
fully inspected for concentricity and tooth 
form. 

• Phenolic gears are used in the first stage for 
long wearing qualities and to obtain low noise 
level at high speeds. Intermediate gears are 
made of a special gear alloy for the proper 
combination of wear and strength properties 
required. . 

• Output gears, and in most cases the preceding 
gear, are made of heat treated steel for mllX­
imum strength and torque capacity as well as 
long .life under heavy loading. 

• All pinions are made of high strength alloy 
steel and heat treated. Gears and pinions are 
assembled on ground and hardened s~afts. 

• Bearings of the higher speed gears are made qf 
a special material for quiet operation. Bearings 
near the output are made of high quality bear­
ing bronze. . 

• The sturdy V4" diameter output shaft is stain­
less steel and rotates in two large bronze 
sleeve bearings, spaced for maximum support. 
The output shaft is located so that a double 
ended shaft can be provided for special 
applications. . 

Motor Torque .................... 100 oz.-in. at 1 RPM 
Duty .......................... ~ ............................. continuous 
Power ............................................................ 10 watts 
Rotation .......... clockwise or counter clockwise 

Temp. Rise ............................ 400C above ambient 
Voltage ......................... : .............. 115v A.C., 60 Hz. 
Stainless Steel Shaft 1/4" dia., 1~· len. Other 
shafts evailable. 

(Other speeds available on special order can also be supplied with double ended shaft) 

MODEL EA-H Heavy Duty Gearing 
PHENOLIC ev.1 HON'O. ~TEfl GEAIS 1 

t 
I. 

HIGH SPEED IIN'G 
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

hurst MFG.CORP .• HEAVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION. DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 

SYNCHRONOUS, GEARED AND DIRECT DRIVE 
REVERSIBLE INSTRUMENT MOTORS 

GEARED 

Designed for continuous duty applications re­
quiring exceptional reliabilitY,compact size and 
high output torque. 

The motor is totally enclosed, which provides 
adequate protection against certain environ­
mental hazards. 

GEARED MODELS 
"Heli-spur" gearing, a new concept in instrument 
motor gearing, is used for the K-det Series. The 
primary gear stage is "HELICAL" to provide quiet 
operation. Secondary gears are precision ma­
chined steel "SPUR" with the heavier load carry­
ing gears case hardened for longer service life. 

The gear train is made up of individual gear and 
pinion assemblies, rotating on hardened ground 
steel studs, accurately located and supported in 
the gear housing castings. 

Sealed ball bearings are used on the rotor shaft. 
The stainless steel output shaft is supported by 
bronze inboard and output bearings with axial 
thrust provisions. 

All motors are sealed and require no maintenance 
lubrication. 

"DROP-IN" REPLACEMENT FOR OTHER 
MOTORS OF THIS TYPE 

Stock 
Motors (other Speeds Built to Order) 

HURST Length 

SPECIFICATIONS: 
Torque: Gear Train Rating 250 oz.-in. at 1 RPM 
Dimensions: See Dimensional Drawings 
Duty: Continuous 
Shaft Size: Stainless Steel 1/4" dia. x 1" 

length, flatted (geared models) 
Direct Drive H," dia. %" len. flatted 

Power: 115v A.C., 60 Hz. 
Rotation: All motors are reversible and pro­

vided with three color coded leads 
(Capacitor included). 

. GEARED MODEL 

DIRECT DRIVE MODEL 

HURST 

DIRECT DRIVE 
1800 RPM 

Output speeds: 1 RPM Thru 1800 RPM 

Mounting: On all geared motors 2 of the 4 
frame screws are extended for 
face mounting (see dimensional 
drawings). The output shaft bear­
ing on the gear motor models is 
extended to provide a pilot for lo­
cating motor when mountin~. 

Gearing: Combination 'Helical" and "Spur." 
Temp. Rise ......................................................... .40·C 

(4) NO. 8-32 x Ii. 
DEEP TAPPED MTG. HOLES 

Rated Torq. 
RPM Model No. 

Rated Torq. 
Oz. - In. RPM Model No. Length Oz. - In. 

1 2535 2'?S2 250 25 2552 2% 12 
1.5 2625 2% 200 25 2553 3){2 29 
2 2536 2% 150 30 2554 2% 12 
3 2537 2% 100 30 2555 3){2 27 
6 2540 2% 50 " 60 2556 2'){2 6.4 
6 2541 3){2 95 60 2557 3){z 15 

10 2542 2'?S2 30 100 2559 2% 8.9 
10 2543 3){z 72 150 2560 27's 5.9 
15 2546 2'~2 20 200 2561 27's 4.4 
15 2547 3){2 48 300 2562 27's 2.9 

'Non-Stock Speeds DIRECT DRIVE 

WHEN ORDERING, USE MODEL NUMBER *1800 2587 l'K6 .28 
1800 2588 2K6 .6 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1611 
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hurst MFG.CORP., HEAVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION, DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 

SE~IES 

HYSTERESIS _~ .. 
SYNC!'IRQNOUS 

R~VERSIBLE INSTRUMENT MOTOR 
MOTOR TORQUE 600 OZ.-IN. AT 1 RPM 

MODEL GA 
The Hurst GA is designed' for long life and higher 
torque applications. Offers instrument manu­
facturers the advantages of high performance as 
well as economy. 

All HURST gearing is precision cut to close 
tolerances in our own Gear Department, utilizing 
the latest equipment and techniques for produc-
tion and inspection. ' 

The gears, pinions and bearings, in a high-reduc­
tion gear unit, operate at widely different rota­
tional speeds and loads, depending upon their 
location in the reduction sequence. Therefore, 
the design and selection of material for each gear 
in the Model GA gear train provides optimum 
performance for its unique speed and loading 
to evenly balance with the other components of 
the gear unit. 

The HURST "Balanced Design" gearing design 
allows a maximum balal1ce of strength and dura­
bility for all gear components in a minimum 
of space. 

Phenolite gears are used in the first stage of 
all HURST motors for low noise level. 

Intermediate gears are 'made of a special alloy 
for proper balance of Wear and strength. 

, Output gears are heat-treilted alloy steel for mall­
imum 'tor'qlU,i capClcity and long life. 

Gears near the output elld of the gear train rUIl 
in bearings of special alloy bronze for added 
strength and durability. Higher speeq gears are 
attached to hardened anq p'!)lished steel pivots, 
which run in inserted bearings, one on eaCh end 
of the pivot. 

MODEL GA' 
DIRECT DRIVE 3600 RPM 

Shaft 'Y4" len. x Va" dia. 

SPECIFICATIONS 
Torque .................................... 600 oz.-in. at 1 RPM Capacitor ..............•......................... 1.0 MFD ±5% 
Power Requirements ........ 10 watts at 115v A.C. Duty ........................................................ continuous 

60 Hz. Temp. 'Rise ............................ 40·C above ambient 
Shaft ...... stainless steel 1" len. 1/4" dia. flatted Rotation .................................................... reversible 

3600 RPM '0/'4" len. I/a" dia. Weight ............................................................ 2'14 Ibs. 

NO MAINTENANCE LUBRICATION REQUIRED 
Special journal bearings, fabricated from high quality bronze alloy with special 
grease reservoirs, provide long, trouble-free life with no maintenance lubrication 
required. 
STOCK SPEEDS. RPM-1-2-3-4-5-6-10-18·30-60-100-120-150·180-225-300-3600 
For other speeds, Contact Factory 
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SEC. 3500 • MOTORS/ ROTATING COMPONENTS 

hurst MFG.CORP., HEAVY DUTY SYNCHRONOUS MOTORS 
MOTOR DIVISION, DEPT. 372 -Pri~eton, Indiana 47570 (812) 385-2564 

SERIES 

HYSTERESIS 
SYNCHRONOUS 

BRAKE AND CLUTCH MOTORS 
STARTS AND STOPS IN 20 MILLISECONDS 
For extremely fast starts and stops, motors run 
continuously with clutch and brake controlled by 
switching actuator only. The positive clutch will 
start the output shaft within 20 milliseconds and 
the brake will stop output shaft within 1fso at 1 
RPM or within 12° at 60 RPM. Other speeds pro­
portional. 
Motors can be furnished to operate on any AC 
voltage. The actuator can be furnisheq to operate 
on any voltage, AC or DC. Motor and actuator can 
be supplied in any voltage combination, if the 
motor is AC. 

MODEL PC-DA 
MOTOR TORQUE ................ 120 OUNCE-INCHES AT 1 RPM 

(Reversible) 
Capacitor Included 

STOCK SPEEDS: RPM-1-2-4-6-8-10-12-20-30-60-120 

Stock Motors and Actuators 115 v.60 Hz. 

MODEL PC-SM 
MOTOR TORQUE .................. 40 OUNCE-INCHES AT 1 RPM 

(Unidirectional) 
CW or CCW Rotation 

STOCK SPEEDS: RPM: '/2-1-2-3-4-5-6-10-15-30-60 
Model PC-SM, CW Rotation only on Stock Motors 

CCW Rotation ••• Built-to-Order 
Stock Motors and Actuators 115 v. 60 Hz. 

FOR OTHER SPEEDS 
MOTOR OR ACTUATOR VOLTAGES OR FREQUENCIES 
CONTACT FACTORY 

The HURST Positive Clutch has been life tested 
for over two million operations without failure 
and was designed to fill the many requests for 
dependable, fast start-and-stop applications. 

SPECIFICATIONS: 

Dimensions .......................... 2'12~ dia. x 2" depth Output Speeds: 
PC-DA ...................... 600 RPM Thru 1 RPM 
PC-SM ...................... 300 RPM Thru '12 RPM 

Temperature Rise .............. 40·C above ambient 

Clutch Actuator ........................ 7/ ... H. x l;J{,' w. 
Output Shaft .................. j{ ... dia. x 1" L., flatted 

MOTOR TORQUE: Weight ...................................................... 1 lb. 4 oz. 

PC-DA ............ 120 Ounce-Inches at 1 RPM 
Mounting ................................ (3) holes 9/64" dia. 
Voltage .......................................... 115 v AC, 60 Hz. 

PC-SM ............ 40 Ounce-Inches at 1 RPM 

NOTE: STANDARD ACTUATOR COIL-115V AC-60 Hz. 
WILL BE SUPPLIED UNLESS OTHERWISE SPECIFIED-

~OIA; 
.3110 

BEARING . 
~DIA;/ 
_1870 
SHAFT 

. ~. r-
OUTPUT $HAfT ~ "'" •.. , lOCAnON Wilt VARY WITHIN 

~Oll ZONE DEPENDtN? UPON 
OUTPUT SPEED 

120' .­
TYP. 

SPEED 
IN R.P.M. 

PC SM PC DA 

'12 1 
2I.J 1'13 
3/. 1'12 
7/S 13/. 

1 2 
1l/s 2% 

1'1. 2'12 
1'12 3 
12I.J 3'13 
2 4 
2'1. 4'12 
22/5 4% 

2'12 5 
3 6 
3'/4 7'12 
4 8 
5 10 
5'12 11 

6 12 
7 14 
7'12 15 
8 16 
8'1, 162/.! 

10 20 

12 24 
15 30 
16 32 
162/.! 33'13 
18 36 
20 40 

221/2 45 
24 48 
25 50 
28 56 
30 60 
40 80 

45 90 
50 100 
60 120 
72 144 
80 160 
90 180 

96 192 
100 200 
120 240 
125 250 
150 300 
180 360 

ANGLE 
"An 

45' 
45 
40 
40 
40 
40 

40 
36'12 
40 
40 
40 
94'12 

40 
100 
102 
100 
100 
90 

100 
100 
100 
100 
100 
100 

154'12 
166 
166 
156 
166 
156 

166 
185 
166 
166 
166 
166 

154'12 
166 
2141/2 
214'12 
210'12 
219'12 

2051/2 
2251/2 
225'12 
210'12 
205'12 
214'12 

POSITIVE CLUTCH & INSTANTANEOUS BRAKE MECHANISM 

, APPLIED TO lEARINa - LOWER CLUTCH 
PlAtt ROTAm FREELY WITH NO POWER 
TRANSMISSION THROUGH CLUTCH 

eern/1971 

4cruATOI POll 

INM _ 10101 "N!ON 

ClUTCH EIIIAIED BY INnIllAL SPlIJII 
WHEN ACTUATOI IS ENEllIZED. POWEI 
IS TRANSIIImD THROUIH ClUTCH AND 
IEAIIN. TO IJUTPUT SIIAFT_ 

'LICTIICAl 
ACn/ATCII 
ENEIGIUD 

See YELLOW SECTION for Local OHices, Phones 

WIRING DIAGRAMS 

PC-SM PC·DA 
UNIDIRECTIONAL REVERSIBLE 
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hurst MFG.CORP .. HEAVYDUTYSYNCHRONOUSMOTORS 
MOTOR DIVISION, DEPT. 372 -Princeton, Indiana 47570 (812) 385-2564 

SPECIFICATIONS: 

Dimensions .......................... 2'12" Dia. x 2" Depth 
Clutch Actuator ...•••.....••.•.•.•....• 7/8" H. X 1~" W. Output Shaft .................... K .. ' Dia. xl" L. flatted 

SERIES Temp. rise 40'C above ambient 

HYSTERESIS 
SYNCHRONOUS 

AUTOMATIC OR MANUAL RESET 

MODEL AR-SM ............... MoTOR TORQUE 40 oz·in. 
at 1 RPM (Unidirectional) 
CW or CCW Rotation 

MODEL AR-DA .............. MOTOR TORQUE 100 oz·in. 
. at 1 RPM (Reversible) 

Capacitor Included 

Model AR·SM and Model AR·DA motors utilize a 
planetary type clutch to provide positive action 
and long life. The clutch operates directly upon 
the output shaft and, when de·energized, the 
shaft is completely free for manual or automatic 
rese~. The addition of an external return spring to 
the output shaft wi II provide automatic reset 
operation on either model AR·DA or AR·SM 
motors. 

HURST AR MOTORS are designed for heavy·duty 
applications and will easily handle rated torque 
on either AR·DA or AR·SM (either direction roo 
tation). 

Motors can be furnished to operate on any AC 
voltage. The actuator can be furnished to operate 
on any voltage, AC or DC. Motor and actuator can 
be supplied in any voltage combination, if the 
Motor is AC. 

STOCK SPEEDS .......•............ MODEL AR·SM-CW Rotation 
RPM: 1-4-6-10-30-60 
CCW Rotation Built·to-order 

STOCK SPEEDS .................... MODEL AR·DA 
RPM-1-4-6-10-30-60 
Reversible 

For other speeds "Built·to-Order' 
Contact Factory 

MOTOR TORQUE: 
AR·DA ................................................................................................ 100 oz.·in. at 1 RPM 
AR·SM ................................................................................................ 40 oz.·in. at 1 RPM 
Voltage ••• 115 Vac, 60 Hz. 

Available Output Speeds: 
AR·DA .......................................................................................... 120 RPM Thru 12 RPH 
AR·SM .......................................................................................... 60 RPM Thru 6 RPH 

Weight .............................................. 1 lb., 6 ounces 
Mounting ...................... (3) holes 9/64" diameter 

Accuracy ........ Within less than It!; second at 1 
RPM with increasing accuracy at 
higher speeds. 
Maxi mum error in seconds 

NOTE: STANDARD ACTUATOR COIL-115V AC-60 Hz. =. WILL BE SUPPLIED UNLESS OTHERWISE SPi1:CIFIED-
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SEC. 3500 • MOTORS/ROTATING COMPONENTS 

hurst MFG.CORP., HEAVYDIITYSYNCHRONOIlSMOTORS 
MOTOR DIVISION, DEPT. 372-Princeton, Indiana 47570 (812) 385-2564 

MB 

HYSTERESIS SYNCHRONOUS MOTOR 
LOCKED ROTOR TORQUE .6 OZ. IN. (1800 RPM) 

The new "Mini-Bee," like the popular larger 
model, the "Honey-Bee," is constructed with the 
inverted rotor design for superior angular velocity 
characteristics. The resulting "flywheel" effect 
greatly reduces the flutter in all magnetic tape 
applications. The "Mini-Bee" is also ideally suited 
for numerous other direct drive applications 
where synchronous characteristics are advan­
tageous in the power range of 1/100 HP. 

NEW HIGHER TORQUE 

\It~ 
1/35 ~P t 
1800 RPM 

MODEL HB 

HYSTERESIS SYNCHRONOUS MOTOR 
LOCKED ROTOR TORQUE 23.5 OZ. IN. (1800 RPM) 

REVERSIBLE. CAPACITOR INCLUDED 
ALSO AVAILABLE AT 900 RPM, 1200 RPM AND 
DUAL SPEED, 900/1800 RPM 

A new, smaller version of the popular HURST "Honey Bee" for 

CASSETTE DRIVES 
VIDEO RECORDING 
INSTRUMENTATION 

SPECIFICATIONS MODEL MB 

Speed ........................................................ 1800 RPM 
Power Rating ............................................ 1/100 HP 
Locked Rotor Torque .............................. 6 Oz.-In. 
Pull-In Torque ...................................... 5.25 Oz.-In. 
Pull-Out Torque .................................. 5.50 Oz.-In. 
Temp. Rise .................................... 40·C Full Load 
Shaft ~ .. ' Diam. x 1" Length, Stainless Steel 

DIMENSIONS: MODEL MB 

SPECIFICATIONS MODEL HB 

Locked Rotor Torque ........................................ . 
Puil-In Torque ..................................................... . 
Pull-out Torque ................................................... . 
Temp. Rise Full Load ........................................ . 
HP Rating.: .......................................................... .. 
Watts ..................................................................... .. 

TAPE RECORDING 
DATA HANDLING 
TELEMETERING 

CapaCitor .................................... 2.0 MFD 330 Vac 
Voltage ........................................... 115 Vac, 60 Hz. 
Dimensions .............................. 2'%," Diam. x 2%" 
Lead Length .......................................................... 12" 
Sealed Ball Bearings 
Reversible, CapaCitor Included 

180GRPM 
~.sOz.-ln; 
1~.Ir02.~ln •.. 
17.0 Oz.-In. 

40'C' 
1/35 

70 

MODEL HB 

1200 RPM 
17.6 Oz.-In. 
12.6 Oz.-In. 
12.S Oz.-I n. 

40'C 
1/70 
50. 

9011 RPM' 
14.1 02.,\n. 
10.10Z.·in. 
10.2 Oz.-ln. 

40'C 
1/115 

40 

Shaft ~ ... dia. x 1" len. stainless steel 

Lead length: 12" 

RECOMMENDED TORQUE LOADING FOR AVERAGE APPLICATIONS 
FOR ALL GEARED MOTORS 

• UNIFORM TORQUE LOADS 
Torque Rating 100% of 
Available Motor Torque 

• VARIABLE TORQUE LOADS 
Torque Rating 67% of 
Available Motor Torque 

• INTERMITTENT TORQUE LOADS 
Torque Rating 50% of 
Available Motor Torque 

• SHOCK AND RECOIL LOADS 
Torque Rating 40% of 
Available Motor Torque 

AVAILABLE MOTOR TORQUE OZ. IN. FOR ALL GEARED MODELS (115 VAC. 60 Hz.) 

Maximum Gear RPM 
STOCK MOTORS Train Loading 

Do Not Exeeed Yo V. 
MODEL SM .0 40 
MODEL CA 300 200 100 
MODEL OA IDa oz. in. lSO 
MODEL EA .. 0 
MODEL GA 600 QZ. in. 600 
MODEL PC·SM 80 4. 
MODEL AR·SM 100 oz. in. 40 
MODEL PC·DA 120 
MODEL AR·DA 100 

MODEL K 25002. in. 2SO 

Maximum Gear RPM 
STOCK MOTORS Train Loadi"&, 

Do Not Exceed 120 '58 ,.0 
MODEL SM 
MODEL CA .83 .56 .62 
MODEL DA 100 oz. in. I.' 
MODEL fA 12 
MODEL GA 600 oz. in. 
MODEL PC-SM 
MODEL AR·SM 100 oz. in. 
MODEL PC·DA 
MODEL AR·DA 
MODEL K 25002. In. 5.' 

,v. 2'1> • • 
'0 13 10 8 6.6 

66 SO 40 33 2S 20 " 12 
1S 37 25 18 
7S 37 25 18 

300 m 150 120 100 
20 13 10 8 ... 
20 13 10 8 6.6 
60 30 20 .. 

2S 16 
SO 

200 lSO 100 118 

200 240 300 400 600 BOD 1000 

.• .41 .25 .16 .12 .1 

4.4 

,. .. 'S 1& '" 24 " .. .. m, •• .. .. I • M aD "100 

2.6 1.3 ~6 

10 8.3 '.6 '.2 S 4.1 3.3 3.1 2.S 1.6 1.S 

" 12 7.5 S 2.S 
IS 12 7.S 5 2.S 

• 20 ,. 
4 2.6 .3 .66 

• 2.' 1.3 .66 
12 10 4 2 
10 3.3 1.6 
3. "" ~: ~ ~ 72. 48 15 

NOTES, 
(A)-All Hurst motors are lubricated and sealed at the fact'Jry. Nn maintenance lubrication is required. 

SpeCIally selected 5ynthe'.c lubrICants are u<;ed, as requirements vary at different load bearing 
surfaces. 
Properties such as t(>mpNC!ture range. visc.osity. e)(treme pressure lubricity. compatibility, etc. 
are conc;idere::! an::! the proper lubricant is selected to provide the optimum characteristics for 
each pOint. 

(Bl-The speejs r,f 6 RPM. 10 RPM. 15 RPM. 25 RPM and 30 RPM are available in 1 .... 0 torque ranges 
in the Model K motor, as noted with asterisk. 

NOTE: For other speeds, frequencies, voltages or special requirements contact Factory. 

HURST Mfg. Corp. reserves the right to make changes without notice, in materials. specifications, prices, and to discontinue models, without obligation. 
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HICO-MAXON HICO-EBM 
MINIATURE PRECISION DC MOTORS GREATER COOLING RELIABILITY 

MINIKOOL - AS 75-2W UNIFAN AS 113-2W 

OUTSTANDING FEATURES: 

• Moving Coil, iron less low inertia armature. 
• 9 sizes of optimum Swiss quality. 
• Extra long life, 3,000-10,000 hours. 
• Efficiency, 80-90%, depending upon type. 
• Large sleeve or ball bearings available. 
• Highest torque-to-size available. 

JETSTREAM - AS 130-2W HIKOOLAS113-21 

.. 5-13 bar commutator; trifurcated brushes_ 
• -20°C. to +65°C.; 1,000-20,000 rpm. 
• Diameters from .47" to 1.3". 

INFINITE APPLICATIONS: Cassette & servo drives; 
battery or DC powered instruments, recorders, etc.; 
even as quality tach generators. 

TYPICAL CHARACTERISTIC CURVES: 
n Imin-1J IIAJ N (Wl 1/ {%] 

RPM AMPS WATTS EFF 
MODEL 2132: lZVDC. Sleeve or Ball Bearings 

fOOOO 10 20 fOO'I-.=...."'---,--,,--,---,------, 

9000 9 (8 flO 

---------- --6000 6. "2 6O-I+--+----j--~++-_+_-_+------=-:"'_I 

sooo 5 fO 50 

==1' : ~ :::~:~:~~::~~~~::~~~:~~::~-~~-: 
~: 0 : j : -F--,--+--.---j-.--+'--r--'---.---j-r--i 

100 200 300 
M Iptml 

i i i i 
4'0 1.0 2.0 3.0 Torq .... 

iOl.in.i 

• Higher performance in small packages. QUIETER. 
• ALL-METAL, totally dust & magnetically shielded 

construction. 
• Larger ball and sleeve PERMILUBE BEARINGS. 
• Enclosed coils. 
• 50/60 Hz & 120/220 VAC. 
• Impedance protected. 
• Completely INTERCHANGEABLE. 
• Competitively priced. 

TYPICAL AIR PERFORMANCE CHARACTERISTICS 
A Pst [mmWS) As"a 2W 

.UJ VNCHES H 0] . ~ 

50Hz ~ . ... ----60Hz - -

.30 

" 1', 
, ASn3-2W 

20 [\. ' .... --
"- ~ - r- ....... .... 

./0 "'r-.... 
... 

... 
I' , I 

10 20 il? «I 50 ~ ~ l1J 90 '/G 
[ChaM] 

HICO-ACI HICO MICRO-KOOL HICO- BAUSER 

• Multi-stag\!, 2-8, EXHAUSTER-
BLOWERS. 

• Higher efficiency. 
• Long life ball bearings. 
• QUIETER, glass resin molded cases. 
• Ideal tape or film air handler, 

medium vacuum or pressure 
sources. 

, • I" Diameter, Tubeaxial Fan; 1-1/4" 
long. 

• 4-6 CFM; 2,OOO+-hour LIFE; 6 con­
figurations. 

• Low commercial prices. 
• APPLICATIONS: COOLING elec­

tronics, optics. EXHAUSTING. 
As a GENERATOR: Air Sampling 
& Monitoring. 

HICO 
Horizons International 
E. Fuller at Middlefield 
Redwood City, CA 94063 
PH: (415) 369-7900 TWX: 910-378-5429 

• Elapsed Time Indicator; SUBMINIA­
TURE. 

• 0-9999 hours with running indicator. 
• Under 1" sq. X 3" deep. 120 VACI 

60 Hz, 2W. 
• 60°C.; Molded case; I-year guarantee. 
• Handsome grey-silver. Commercially 

priced. 

Contact local agents or write 
for specifications. 
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COMPUTER-RATED 
FRACTIONAL HORSEPOWER MOTORS 

When Howard rates a motor 1/20 hp, we're 
not about to under-power your system with 
a 1/25 hp motor. We always True Rate our 
fhp motor this way. Our computer guaran­
tees it ... and your products benefit. 

A-LINE SHELL FRAME INDUCTION MOTORS 
Permanent Capacitor 
Capacitor Start 
Reluctance Synchronous 
Hysteresis Synchronous 

B-L1NE CAST FRAME 
INDUCTION MOTORS 

Permanent Capacitor 
Reluctance Synchronous 

SHADED POLE MOTORS 
U-Line Unit Bearing 
K-Line Skeleton-Conventional Bearing 

UNIVERSAL MOTORS 
B-Line Cast Frame 
D-Line Cast Case 
A-Line Shell Frame 

DC SHUNT MOTORS MANY STANDARD MODELS A VAILABLE FROM STOCK 

COMPUTER-MATED 
GEARMOTORS 

LONG LIFED 
FANS & BLOWERS 

Howard gear trains and motors are computer­
mated and computer-rated. This means that when 
Howard matches and rates a gearmotor, it's a true 
rating for your job. It means, too, that no Howard 
Gearmotor will ever destruct or destroy itself ... 
or your system. 

INDUCTION. UNIVERSAL AC/DC 
RELUCTANCE SYNCHRONOUS. SHADED POLE 

Howard Fans and Blowers have an engineered 
lifespan of 10 years. Yet our customers report the 
fans are still blowing strong 12 or even 14 years 
after installation. More than 10 million successful 
installations. 

• Unit Bearing motor 
• Indestructible nylon blades 
• UL yellow card listing 
• All metal construction 
• F"ans standard mount on 4-1/8" centers 

MANY STANDARD MODELS A VAILABLE FROM STOCK MANY STANDARD MODELS A VAILABLE FROM STOCK 

CALL OR WRITE 

FOR COMPLETE CATALOGS 
AND TECHNICAL ASSISTANCE 

------ HOWARD 
HOWARD INDUSTRIES 
A DIVISION OF MSL INDUSTRIES, INC. 
2420 18th STREET, RACINE, WISCONSIN 53403 
414-632-2731 TWX 910-271-2387 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1617 
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MOTORS · MFG. ~y ITT 

3e1> 

Motor No. 

Dia. x Length 
Shaft Dia. 
Torque In.·Oz. 
Output Watts 

SINGLE eI> 

Motor No. 

Dia. x Length 
Shaft Dia. 
Rated Torque 
Output Watts 

Reversible, asynchronous motor, high starting torque 
with ball bearings. 3000 RPM 2 pole, 1500 RPM for 4 
pole. Cooled by built·in fan, steel case, continuously 
rated @ 220V standard, 110V available. 

DR42 IIR52 DR62 DR72 

1.5 x 3+ 2x4+ 2.5 x 4+ 3x6 
.200 .200 .275 .S93 
0.5 ..• 4.2 1 ... 9 2.7 ... 20 Max. 26 
0.5 ... 0.8 1 ... 18 2.5 ... 44 Max. 25144 

Reversible, capacitor startl run asynchronous motor, 
star or delta coils. High start torque, 3000 RPM 2 
pole, 1500 RPM 4 pole. 

KD42 KD52 KII62 KD72 

1.5 x 3+ 2x4+ 2.5 x4+ 3x6+ 
.200 .200 .275 .393 
0.13 ••. 2.8 .55 ... 7 1.4 ••• 18 16 ... 36 
0.12 ... 5.5 0.5 ..• 13 1.5 ••. 35 16 ••• 72 

SYNCHRONOUS 

Motor No. 

Dia. x Length 
Shaft Dia. 
Rated Torque 
Input Power W. 

Reversible, capacitor startl run single phase perma­
nent magnet squirrel cage armature, ball bearing, 
built-in fan, steel housing, no slip multi-slotted stator. 
3600 RPM for 2 pole, 1800 RPM for 4 pole. 

SY42 SY52 SYB2 

1.5 x 3+ 2. x4+ 2.5x4+ 
.200 .200 .275 
1.3 ... 2.7 2.2 ••• 7.2 3.9 ... 11 
19 ... 25 15 ... 45 35 ... 70 

All listed motors are available with gear boxes. Spur gear or worm 
gear in-line or right angle drive. . 

SHADED POLE ASYNCHRONOUS MOTOR 
Single Phase, 2 pole self-starting asynchronous motor, brQnze b4shing 
with permawick lubrication. Motors are maximum temperature rise of 
70°C with 1.1 times normal 'voltage with unhindered heat dissipation. 
All parts corrosion resistant. Standard designs for 110 or for 220 volt 
operation (specify). 60 Hz continuous, duty. Fai1& available. Clockwise or 
CCW rotation available Speed no load 3400 RPM ' 

Dimensions, 
Motor No. b, b. b, Shaft Dis. Rated Torque In.·oz. 

" 

EM3010 .4 1.45 1.3 .177 .39- .53 
EM3015·01 .6 1.85 1.45 ,177 ~.O • 1.~ 
EM3020 .8 2.2 1.65 .117 1.4·3.3 
EM3025 1.0 2.4 1.85 .177 ;1.1.4.:; 
EM3030 . i.2 2.7 2.1 .117 4.3 - 6.9 
EM3038 1.5 3.0 2.4 .?68 5.4 - 7.7 
EM3045 U 3.2 2.~ .2911 6.0 ·10.8 

HI·PERFORMANCE BAnERY MOTORS 

Motor No. 
pia. x Length 
Shaft Dia. 
RPM No Load 
Output Watts 
Voltage (Specify) 

Iron free armature. Fast start and stop, low inertia, 
highly efficient @ 50% of input 
GK22 GK26 SK32 

.8 x 1.4 1 x 2.3 1.3 x 3 

.078 .078 .118 
12000 12000 15000 
2 4 7 
3 to 24 3 to 27 6t060 

LOW COST DC 

Motor No. 
Dia. x Length 
Shaft Dia. 
Torq. Max. In.-Oz 
RPM Max. 
Voltage (Specify) 

Automatically produced iron shielded motor, printed 
circuit or standard commutator. Varying iron segment 
lengths 

SVE30 SVE30 SVE30 GVE30 GVE30 GVE30 
x 5/5 x 10/3 x 10/5 x 1&/5 x 20/5 x 25/5 

.87 x 1.2 .87 x 1.3 .87 x 1.6 .87x ~.8 .87 x2 .87 x 2.2 

.078 .078 .078 .098 .098 .098 

.35 .48 .76 1.2 1.5 1.8 
8000 6000 10000 10000 10000 10000 
3 to 24 3 to 24 3 to 24 3 to 24 3 to 24 3to 24 

HIGH QUALITY DC 
GR motors, ball bearing, permanent magnet, dynamic­
ally balanced, steel housed. All rated at 3000 RPM. 

Motor No. tlR21 x 15 GR26 x:10 GII32 x 45 GR42 x 4$ QR52 ~ 60 
Dia. x Length .82 x 1.7 1.3 x 3.8 1.7 x 3.8 2 x 4.5 
Shaft Dia. .118 .196 .196 .196 
Input Max. Wat1$ 1.3 10 10 32 
Output Power W I 0.7 4.5 5 20 
Torque In.-Oz. .32 2.08 2.36 9.02 
Voltage (Std.) 9. 12,24 24,60 24,110 60,220 

All DC motors are available with spur or worm gear reducers. Ratios 
varying from 5 to 75000:1 available. Also available are speed control by 
tach-generators or contact governor. -

ITT Jennings Industrial Prod!lcts 
SEE ITT JENNING~ R~LAYS & SWITC~ES 

Division of International Telephone and Telegraph Corporatipn 
P.O. BQx 1218 - 970 Mclaughlin Avenue 
San Jose, California 95108' ' 
Phone: (408) 292·4025 ,. 
TWX: 910·33~-01&9 - TELEX: 34-6311 
© ITT Jennings 1969 ;- Printed In U.~.A. JENN'NGsITT ~ . .' 
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LEDEX STEPPING MOTORS, SERIES 50 
torque to 246 ounce inches 

New Self·Pulsing Models 
New Series 50/12S, 12'position, step motor has 
built-in pulsing contacts, so you simply apply 
DC voltage to make it step. Self-pulsing model 
is also available with notch control deck and 
flatted shaft extension. Add switch decks and 
you have a combination power positioner and 
self homing stepping switch. Details in Catalog 
0-7001. 

With a unidirectional Series 50 you can ... 

, , 
, '\.' 

: 0 l': 
" ' 

drive your load remotely through a 
series of short steps and stop at anyone of 
10, 12, 18, or 24 positions. 

INDICATOR MANUAL KNOB 

or add a knob for manual reset in 
either direction ... 

or add rotary switches for a com­
bination power positioning drive and a step 
or program switch 

D{QO 
or use shaft extensions on each end 

to direct-couple two loads and drive them in 
the same direction at the same time. 

With a bidirectional Series 50 you can do all 
this ... plus remotely position loads CW or 
CCW. 

" , SWITCHES 

{11}Em :(o)', , , 

•• e· 

All working parts are completely enclosed. 
Minimum life is 3 million steps. For bidirec­
tional, 3 million in each direction. And, the 
Series 50 works on simple square wave input 
pulses. " . so you don't need expensive logic 
circuitry. 

72 stock models for quick prototype starts 

10 POSITION, 36~ STEP INCREMENTS 12 POSITION, 30° STEP INCREMENTS 
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Top curve in each graph shows net starting or breakaway torque, typical when friction com­
ponent of load is high in beginning - as in driving a valve. Lower curve applies when friction 
load is consistent throughout stroke. Dotted lines "A" show output at 1/4 duty, 84 watts; 
dotted lines "B" 1/10 duty at 210 watts. . 

Highlights Unidirectional Bidirectional 

Voltage 6 to 220 VDC 6 to 220 VDC 
Length 1.9" 2.5" 
Width 23<&" (Dia.) 2.5" 
Height 21fa" (Sq. plate) 21%2 
Weight 14 oz. 24 oz. 
Price, 1-9 $23-$24 $37-$39 
Price, 1000 up $10-$12 $16-$18 

Ledex Series 50 stepping motors are engi­
neered for high torque-to-size, uniform step­
ping accuracy, construction simplicity and 
economy. Newly developed tooth clutch drive 
gives positive grip stepping action (no slip) 
and doubles as a built-in electromechanical 
clutch brake to eliminate the natural tendency 
of overdriving at the end of a step. 

Catalog 0-7000 lists complete details on 72 
stock models, performance data and engineer­
ing considerations. We'll gladly- send it to you. 
If you prefer, send us details of your position­
ing application and we'll come back with a 
recommended solution. 

LEDEX INC" 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (513) 224-9891 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1619 
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LEDEX STRAIGHT PULL DC SOLENOIDS 
You name the job. 
Short, medium or long stroke. High speed. 
Tight space. Unus\lal load. Ledex has the 
solenoid for you, usually on the shelf. Expert design 
assistance for your toughest custom requirements. 

Pancake shaped Ledex push/pull solenoids are ~fficiency. Two types available. Flat face is for 
built for high force to size and fast response. Bet- short stroke, rapid response. Conical face gives 
ter than 10ms response. Form factor minimize/'! more mid-range punch. 
size, provides maximum pole face surface for best 

~*-012 

TYPICAL OUTPUT, 1110 DUTY 
Model 0 1 2 
Size .75"0 x 1,<2" 1"0 x']WI 1.2"0 r"M" 

Conical Flat Conical Flat Conical Flat 
Face Face face Face face face 

Stroke (In.) .020 - .020 .010 .020 .010 
Force (Lbs.) 4.4 - 7.8 17 11 23 
Stroke (I n.) .120 - .120 .060 .120 .060 
Force (Lbs.) 1 - 2.4 3.3 3.3 4.5 
Weight 11,<2 oz. 11,<2 oz. 21/4 oz. 

(For detail performance curves, ask for Catalog C·llDO) 

Quality engineered for efficiency and long term 
dependability, the Ledex long stroke solenoid has a 
built-in impact cushion pad to absorb energy at the 
end of the power stroke. For smooth travel and 
long wear, the solenoid plunger is electroless nickel 

TYPICAL OUTPUT 1/10 DUTY 
Model Size 50 Size 75 

Size 1,<2" xl" %"0 x 11,<2" 
Force, .050, Stroke 15 oz. 3lbs. 

Force, .750 Stroke • 6Ibs. 
---siiiffiiiameter .187 .312" 

Mounting Threaded Bushing Thr'd Bushing 
-wiljht- 24 Grams 3 oz. 

When it comes to actuating, Ledex has both the 
people and products to give you the quickest and 
best solution. There's a wide choice of stock models 
for a fast start on your prototype. And our expert 

. -~ 

B 

3 4 5 B 
1.3"0 x 'JU' 1.6"Ox~" 1.9"0 x 1'4/' 2.3"0 x 1 zu." 

Conical Flat Conical Flat Conical Flat Conical flat 
Face Face face Face Face Face Face Face 
.020 .010 .020 .0lD .020 .010 .020 -
16 35 17 55 3!i 110 115 -
.120 .060 .200 .100 .250 .100 .250 -
8 10 6 12 16 20 52 -

30/4 oz. 6-oz. 10 oz. lib. 51,<2 oz. 

plated. It rides in a smooth bushing track designed 
for positive alignment and low friction. Slotted 
and cross drilled plungers on all stock models sim­
plify load attachment. Off-the-shelf models avail­
able for 12, 28 and 100 VDC operations, 

Size 100 Size 125 Size 150 

1"0 x 2" 11/4"0 X 21/4" 11,<2"0 x 21,<2" 
7 Ibs. 11.5 Ibs. 16.5 Ibs. 
2lbs . 4lbs. 7lbs. 
.437" .500" .625" 

Thr'd Bushing Saddle Saddle 
6~ oz. 9 oz. 1 lb. 1,<2 oz. 

application staff is always glad to custom engineer 
to your exact stroke, force, speed and size require­
ments. Other models (not shown) are available 
on made-to-order basis with force outputs in 
excess of 350 pounds. Ask for Catalog C-llOO . 

LEDEX 
\ . 
.~ 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (5,13) 224-9891 
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LEDEX ROTARY SOLENOIDS 

Ledex Rotary Solenoids step, turn, pull, push, 
index, hammer, punch or trigger - whenever 
there's a need for fast and dependable direct 
rotary action. Known for high force-to-size, abil­
ity to resist shock. Family of 8 basic sizes with 
right and left hand strokes from 25 to 95 de­
grees. Torque to 117 pound-inches. Wide choice 
of stock models offer economy and quick 'starts 
on prototypes. LIFE: 100,000,000 actuations 
with special endurance engineered models. 

SEC. 3500 • MOTORS! ROTATING COMPONENTS 

Size 
1E 
2E 
38' 
3E 
4E 
58' 
5S 
6S 
7S 
8S 

252 stock models for Quick prototype starts 
Fast, direct rotary action 

GROSS TORQUE IN POUND·INCHES 
Rotary Stroke 25" 35" 45" 67V2" 
Duty Cycle 1/10 1/20 1/10 1/20 1/10 1/20 1/10 1/20 
Diam. Ht. 
(in.) (in.) 
1 % .8 1.1 .43 .62 
l1/e 2~ 1.4 1.7 1.1 1.3 .72 .89 

1~, 
Ye 2.7 3.2 2.0 2.3 1.4 1.7 .65 .8 
'u" 2.7 3.2 2.0 2.3 1.44 1.8 .70 .89 

1U, 'u" 4.5 5.2 3.1 3.5 2.6 3.1 1.6 1.9 

lYe P%'4 8.3 10.0 6.9 8.3 5.0 6.0 3.3 4.0 
I%'4 12.1 .13.2 7.8 9.2 6.3 6.9 3.9 4.9 

21/. 1'U. 27.8 30.6 18.6 20.5 11.0 12.1 8.8 9.7 
2'¥. l'U. 42.4 46.6 38.0 42.0 29.8 32.8 17.5 19.3 
3% 2~. 98.0 117 64.0 77.0 54.0 65.0 29.0 35.0 .. , 38 and 58 have random wound calls; all other are precIsion wound. 

95" 
1/10 1/20 

1.0 1.2 
1.6 1.9 
1.9 2.6 
5.2 5.7 

10.5 11.6 
17.0 20.0 

Rotary Solenoid as a Linear Actuator 

SHAFT BAR LINK ARMATURE LEVER ARMATURE DRIVE PIN 

When the stroke length is beyond the range of 
Ledex straight pull solenoids, a rotary solenoid 
may be the best solution. 

Ledex rotary solenoids have raceways coined in 
the armature and stator. With precision ball bear­
ings riding on inclined raceways, the solenoid pro­
vides direct, almost friction-free rotary motion. In 
the beginning of the stroke, where the output of a 
linear solenoid is low, the raceways are steep. 
Toward the closed end, where the magnetic attrac­
tion reaches maximum force, the raceways taper 
off. The effect is to evenly distribute the force . 

Ledex solenoids can help you get a lot of work done 
in places where you don't have much room. We 
make both push/pull and rotary solenoids in a 
wide variety of shapes and sizes to solve just about 
any actuating problem you have. 

Call Ledex when you need a lot of power in a small 
space to push, pull, turn, twist, step, index, ham­
mer, punch or trigger. For a quick start on your 
prototype, choose from 252 different stock model 
designs. Or, send details and we'll custom design a 
space-saving solenoid for you. 

. ~ 
I:EDEX 

/' , \._- . LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (513)224-9891 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1621 
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Magnedyne 

DC TORQUE MOTORS 

2 types to choose from 
Industrial Type - Low cost, varnished con­
struction. Axially displaced commutator with 
cartridge-type brushes simplify instailation and 
provide exceptionally long brush life. 

Military Type-Encapsulated, wrap-around com­
mutator construction minimizes size and weight. 

Advantages 

High Efficiency -High ene1gy, permanent mag­
nets used in a unique field structure and an effi­
cient, multi-pole armature produce exceptionally 
high torque-to-power and torque-to-weight ratios. 

Torque Applied Directly To Load - Wrap­
around rotor construction permits the rotor to be 
mounted directly to, or around, shafts or hubs. 
In many applications this feature eliminates gear 
trains and their associated backlash problems 
and results in extremely high performance servo 
systems. . 

Housed or frameless models -Most Magne­
dyne torque motors are available in both a 
housed version or a space-saving frame less 
version for integration into customer-designed 
equipment. 

Wide application 
• Position and velocity servo systems 
• Antenna drives 
• Memory drives 
• Rate-of-tum tables 
• Control moment gyros 
• Rocket motor thrust vectoring system 
• Precision tape recorders 
• Film drives 
• Machine tool controls 
• Throttle control actuators 
• Linear and rotary servo actuators 
· . . Anywhere high torque positioning or speed 

control is required. 

Other Magnedyne products - General-purpose 
AC motors, hysteresis synchronous motors, 
motor/tachometers, solid. state amplifiers for 
driving DC torque motors, actuators. 

for accurate, high torque positioning 
and speed control 

D.C. TORQUE MOTORS - VARNISHED 

Power Elect. K. Peak @)Peak No-Load Time 
Torque Torque Speed Constant OZ.-in. 0.0. 1.0. Width Weight Inertia 

MODEL (oz.-m.) (watts) (rad./sec.l (sec" ,'Watts (in,) (in.) (in.) (oz.l foz.-in.-sec,2) 

401·06 30 BO 360 .0003 3.34 2.000 .500 1.500 5.5 .0015 
401·01 60 110 245 .00035 5.7 2.000 .500 I.B75 9.2 .0025 
40HI7 90 145 215 .0004 7.45 2.000 .500 2.250 13.0 .0035 
40HI8 120 170 190 .0005 9.2 2.000 .500 2.625 16.5 .0045 
402.()6 100 92 125 .001 10.4 3.070 .427 1.750 25 .011 
402·05 200 125 84 .0013 17.9 3.070 .427 2.450 45 .02 
402·14 300 155 69 .0016 24.0 3.070 .427 3.150 20.0 .029 
402-15 400 190 64 .0019 29.2 3.070 .427 3.850 23.5 .038 
218·04 90 80 120 .0007 9.5 3.250 .625 1.500 18 .011 
218.()8 180 lI5 85 .001 16.8 3.250 .625 2.050 34 .02 

lb.-ft. Ub.-ft.-sec,2 
(lb.-It.) (watts) bad./sec.) (sec.) ,'Waifs" tin.) (in.l (in.) (lb.l x 10 ~ 

235'()1 1 90 63 .001 .IDS 3.907 .875 1.680 1.65 .218 
235·02 2 120 42 .0014 .182 3.907 .875 2.245 3.1 .364 
235·03 3 150 35 .0016 .245 3.907 .875 2.810 4.4 .51 
235·04 4 180 31 .0018 .298 3.907 .875 3.375 5.9 .665 
235-05 5 210 29 .002 .346 3.907 .875 3.940 6.9 .8 
235·06 6 240 28 .0022 .388 3.907 .875 4.505 8.6 .95 
223-01 15 330 16.2 .0027 .825 9.375 5.000 2.937 18.5 22.0 
223.()2 30 420 10.3 .0041 1.46 9.375 5.000 3.937 30 32.0 
223'()3 45 510 8.3 .0051 2.0 9.375 5.000 4.937 38 42.0 
223·04 60 600 7.35 .0061 2.45 9.375 5.000 6.375 47 54.0 
232·01 75 475 4.6 .0067 3.4 20.5 16.0 2.97 45.5 380.0 
232·02 150 610 3.0 .0095 6.1 20.5 16.0 3.97 76 640.0 
232·03 225 775 2.5 .011 8.1 20.5 16.0 4.97 106 890.0 
232.()4 300 890 2.2 .012 10.1 20.5 16.0 5.97 137 1150.0 

D.C. TORQUE MOTORS - ENCAPSULATED 

Power Elect. 
K. Peak @Peak No-load Time 

Torque Torque Speed Constant oz.·in. 0.0. 1.0. Width Weight Inertia 
MODEl (oz.-in.) (watts) {rad./sec.l (sec.l \'WiTIS (in.) Un,) (in,) (ez.) (oz,-in.-see,') 

401-11 30 80 360 .0003 3.34 2.000 .625 .63 6 .0012 
401·12 60 lIO 245 .00035 5.7 2.000 .625 1.00 10 .002 
401·13 90 145 215 .0004 7.45 2.000 .625 1.38 14 .003 
401-14 120 170 190 .0005 9.2 2.000 .625 1.75 16 .004 
408-01 120 70 78 .0008 14.3 3.280 1.000 .920 18 .016 
408.()2 240 94 53 .0011 24.8 3.280 1.000 1.460 30 .026 
408·03 360 120 45 .0013 32.8 3.280 1.000 1.990 42 .036 
408'()4 480 145 40 .0017 40.0 3.280 1.000 2.520 54 .047 

lb.-It. (Ib.-ft.-sec.! 
IIbAt.I (watts) (rad./sec.l (sec.l \'Watts (ill.) (in.) (in.) (lb.l x 10-3) 

403'()4 1.0 90 63 .001 .105 3.907 1.640 .920 1.6 .218 
403.()5 2.0 120 42 .0014 .182 3.907 1.640 1.460 2.65 .364 
403'()6 3.0 150 35 .0016 .245 3.907 1.640 1.990 3.7 .51 
403'()7 4.0 180 31 .0017 .298 3.907 1.640 2.520 4.8 .665 
412-01 1.45 lIO 48 .0012 .153 4.500 2.240 .920 2.0 .55 
412.()2 2.9 145 36 .0017 .232 4.500 2;240 1.460 3.3 .91 
412-03 4.35 185 30 .002 -.264 4.500 2.240 1.990 4.5 1.27 
412.()4 5.8 220 27 .0022 .390 4.500 2.240 2.520 5.9 1.66 
414-01 2.0 130 45 .0014 .175 5.125 2.900 .920 2.5 .98 
414·02 4.0 175 30 .002 .300 5.125 2.900 1.460 3.8 1.64 
414.()3 6.0 220 26 .0023 .400 5.125 2.900 1.990 5.3 2.3 
414-04 8.0 265 23 .0026 .490 5.125 2.900 2.520 7.0 3.0 
416-01 2.6 150 '40 .0016 .213 5.750 3.500 .920 2.9 1.76 
416-02 5.25 200 26 .0023 .370 5.750 3.500 1.460 4.4 2.95 
416-03 7.9 250 22 .0027 .500 5.750 3.500 1.990 6.2 4.14 
416-04 10.5 305 20 .003 .600 5.750 3.500 2.520 8.3 5.5 
418'()1 3.35 165 34 .0018 .26 6.380 4.110 .920 3.4 3.0 
418'()2 6.75 225 23 .0026 .45 6.380 4.110 1.460 5.0 5.0 
418'()3 10.0 285 20 .003 .59 6.380 4.110 1.990 7.0 7.0 
418.()4 13.5 340 18 .0034 .73 6.380 4.110 2.520 9.4 9.0 
42M1 4.12 185 31 .002 .30 7.000 4.730 .920 3.8 4.8 
420'()2 8.25 250 21 .0029 .52 7.000 4.730 1.460 5.6 8.0 
420'()3 12.4 315 18 .0033 .70 7.000 4.730 1.990 7.3 11.2 
420.(i4 16.5 380 16 .0038 .84 7.000 4.730 2.520 10.6 14.6 
422.()1 5.1 205 28 .0022 .356 7.630 5.360 .920 4.2 7.4 
422'()2 10.2 275 19 .0032 .615 7.S30 5.360 1.460 S.2 12.4 
422'()3 15.3 345 16 .0037 .82 7.630 5.360 1.990 8.6 17.3 
422'()4 20.4 420 15 .0042 1.0 7.630 5.360 2.520 11.8 22.6 
424'()1 6.0 220 26 .0025 .40 8.245 5.360 .920 4.7 10.9 
424'()2 12.0 300 18 .0035 .695 8.245 5.360 1.460 6.8 18.2 
424'()3 18.0 380 15 .004 .925 8.245 5.360 1.990 9.5 25.5 
424-04 24.0 455 13 .0046 1.13 8.245 5.360 2.520 12.9 33.2 
426-01 7.2 240 23 .0027 .465 8.860 6.590 .920 5.1 15.7 
426-02 14.3 325 16 .0038 .795 8.860 6.590 1.460 7.4 26.2 
426-03 21.2 410 14 .0044 1.05 8.860 6.590 1.990 10.3 36.8 
426-04 28.6 495 12 .005 1.28 8.860 6.590 2.520 14.0 48.0 
428'()1 8.4 260 22 .003 .52 9.500 7.200 .920 5.5 ·21.8 
428-02 16.7 350 15 .0043 .89 9.500 7.200 1.460 8.0 36.4 
428.()3 25.0 440 12 .005 1.19 9.500 7.200 1.990 11.1 51.0 
428.()4 33.4 530 11 .0055 1.45 9.500 7.200 2.520 15.1 66.5 

a subsidiary of Axial Corporation 

Breakaway 
Torque 
foz.-in.1 

2.0 
2.5 
3.0 
3.5 
3.0 
5.5 
8.0 

10.5 
1.3 
2.0 

(lb.·ft.1 

.035 

.045 

.065 

.075 

.085 

.095 
.IS 
.31 
.46 
.62 
.65 

1.3 
2.0 
2.6 

Breakaway 
Torque 
(oz.-in.! 

1.0 
·1.0 

1.5 
2.0 
4.5 
7.0 
9.0 

11.0 

IIb.-ft.) 

.035 

.045 

.065 

.075 

.042 

.056 

.07 

.081 

.049 

.07 

.093 

.097 

.053 

.08 

.096 

.106 

.06 

.093 

.10 

.13 

.067 

.09 

.12 

.17 

.10 

.076 

.16 

.20 

.083 

.12 

.18 

.24 

.095 

.15 

.22 

.30 

.093 

.18 

.26 

.35 

. California 92008 
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MCLEAN. PRECISION INSTRUMENT MOTORS 
All motors feature: air-cooled bearings to reduce temperature and extend life; dimensionally 
stable aluminum alloy motor frames; rotors that exceed requirements of MIL-M-17059 to 
assure extra-smooth running; and other quality features. 

HYSTERESIS SYNCHRONOUS MOTORS 

OUTPUt' PERFORMANCE ON '15 VOLTS, 60 Hz. 

POLARIZED SYNCHRONOUS MOTORS 

PERFORMANCE ON '15 VOLTS!.!,O Hz., ~_lfH INTERNAL FAN 
FRAME USED 47 FRAME 59 FRAME 
Speed 3600 RPM 3600 RPM 
line current 1.2 amp. 1.5 amp. 
Capacitor required 5 Mld.--- 8 MId. 

--
.. -

Stall torque 10-14oz-in. 27 az.in. rna ... 

Pull-in torque 15-18 oz· in. 250z-in. 

Pull-out torque 15 oz-;n.· 
._-:------

14 oz-in.· 

Reversible y:~--.. 
"'Must not be exceeded for conltnuous duly. 

RPM 
1600 
1600 
3200 
3200 
5400 
5400 

RPM 
1600 
3300 
1600 
1600 
3200 
3200 
3200 
3200 

INDUCTION MOTORS 
PSC and 3-PHASE 

McLEAN 47 FRAME MOTOR 

OUTPUT PERFORMANCE ON "5 VOLTS 

WATTS HERTZ VENTILATION 
30 60 totally enclosed 
40 60 open, with circulation 
60 60 latallv enclosed 
80 60 oDen, wittl circulation 
80 400 open, with circulation 

100 400 Ollen, wltn circulation 

McLEAN 59 FRAME MOTOR 

OUTPUT PERFORMANCE ON "5 VOLTS 

WATTS "B" HERTZ VENTILATION 
20 2"" 60 open, with circulation 
20 2\'0 60 open. with circulation 

100 4". 60 totally enclosed 
165 4". 60 open, with circulation 
250 511, 60 open, with circulation 
525 67/. 60 open, with circulation 
100 4.,. 400 open, with circulation 
130 4". 400 open, with circulation 

no 

PHASE 
single 
sinele 
sin ale 
sinlle 
sinRle 
three 

PHASE 
single 
sinlle 
single 
sinRle 
single 
single 
single 
three 

REQU.EST DATA SHEET 

REQUEST DATA SHEET 

FEATURES 
Optimum design achieved 
using McLean high speed 
electronic digital compu­
ter with our internally 
programmed analysis. 

FEATURES 
• The starting torque approxi­

mates the running torque_ 
Self-starting_ 

• The motor runs at synchron­
ous speed, but is not phase 
polarized as are the polarized 
synchronous motors shown 
elsewhere_ 

• The direction of rotation of 
the shaft is reversible exter­
nally. 

• Dual voltage and/or dual 
speed motors available. 

FEATURES 
• Ideal where repeated phase 

synchronization is required 
between line voltage and 
shaft position for one or 
more motors. 

• Single or dual voltage, but 
only single speed, motors 
available. 

• Currently available for 3600 
rpm only at 60 Hz. Other 
speeds and frequencies avail­
able when the need material­
izes. 

Starting and running torques matched to fan and 
blower loads, where the motors are so used. 
Direction of rotation of the shaft is reversible 
externally. 
Dual voltage and/or dual speed motors available. 
Face mount is standard, but base mount is avail­
able in 47 Frame Size Motor and flange mount is 
available in 59 Frame Size Motor. 
Available for single-phase use in 2, 4, 6, 8, and 
12-pole speeds, and for three-phase use in the 
same speeds. 

REQUEST DATA SHEET 

ENGINEERING 
LABORATORIES 

-1'-- --- --
m~~® 

Princeton Junction, New Jersey 08550 • Phone 609-799-0100 • TELEX: 84-3422 
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If 
. t 
you re LJLiU 

MDTRDNICS 
CORPORATION 

concerned 
with costs. •• PHONE: 315 823-4050 

Then you'll want to talk to us. 
The Motronics Corporation new facility in the Riverside 
Industrial ·Park. Little Falls, N. Y. contains the most up· 
to·date production machinery and equipment specifically 
designed to manufacture the highest quality motor •. 

Our key personnel have a combined experience in 

excess of 85 years in the design, development and 

manufacture of top quality motors. 

A.C. MOTORS 
• Hysteresis Synchronous 
• Induction 
• Torque 
• Reluctance Synchronous 
• Split Phase 
• Synchronous Split Phase 
• Universal Series 

D.C. MOTORS 
• Shunt Wound 
• Compound Wound 
• Series-Split Field Series 
• Torque 

.. 

34 
FRAME 

• Permanent Magnet H.P. RANG!: 1/300-1/20 H.P. 

AVAILABLE IN 
• Single-Two-Three or Four Speeds 
• Synchronous Speeds @ 60 Hertz 

3600-1800-1200-900-600 rpm 
• Any Voltage to 440 Volls 
• Single-Two or Three Phase 
• 20 to 1000 Hertz 
• Ball Bearing or Sleeve Bearing 

Insulallons Class A-105'C; B-130'C; 
F-155'C; 1-/-180'C. 

STANDARD OPTIONAL MOUNTINGS 

tie 
SQUARE END FLANGE 

£13 
EXTENDED MOUNTING BOSSES 

~ 
~T 

RESILlENT BASE 

£3, 
RIGID SASE 

EXTENDED BEARING SUPPORT 

3.875--, 

H.P. RANGE: 1/200-1/8 H.P. 

SIZE NO PAN 

3920 

r~ S.2~ 

39 
FRAME 

~ -~ ~~-r---t---r---r---+-~ 
'--

jJ~~ 
I~ .±:~Et---.---.. - f.::'7 

44 
FRAME 

H.P. RANGE: 1/150-1/6 H.P. 

H.P. RANGE: 1/8-3/4 H.P. 

. . 
4415 4.350 ·:c::::::--t-o-=i-:=+---t3=-.oo·oCo ~ 
-~ r;;;o 3 ~-o ~ 
- r- ="'+'-==+""-+---fc:.c:.,,+o=--:: 
4425 S.350 

:::: r~ :c::::::--t---t---r---t---t---; 

53 
FRAME 

--~~r--+--+-~ 

RIVERSIDE INDUSTRIAL PARK • LITTLE FALLS, NEW YORK 13365 
Consult factory for dimensions and detail SPOC$ 
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Northfield 
miniature precision 
instrument bearings~ 
interchangeable with 
-at only V3 the 

ball bearings 
cost! 

HERE'S HOW DESIGN ENGINEERS CUT BEARING COSTS WITHOUT LOSS OF ACCURACY 
Here are the reasons why: 
• V3 the cost of miniature precision 

ball bearings 
• I.D., O.D., concentricity and facial 

square ness held to .0002" 

• Preci.sion made of sintered bronze 
(MIL-B-5687, Type I, Compo A) with 
4% Molybdenum Disulphide added 
at sintering 

• Vacuum impregnated with instru­
ment oil (MIL-L-6085A) 

• Low coefficient of friction and excel­

Typical Characteristics 

lent resistance to radial loads and 
impact 

• Full range of sizes - flanged and 
sleeve types 

• Immediate delivery from stock 
III Used in gyro stabilizers, airborne 

compasses, analog and digital com­
puters, inertial guidance systems, 
ground control approach instru­
ments, infrared guidance systems, 
sound recording equipment, etc. 
Write for latest brochure. 

Tensile Strength (psi) .... ..... ... ........... .............................. . ... 16,000 
Compressive Strength (psi).... . ........................................... .18,000 
Hardness (Rockwell No.)..... .. ..... ................ .......... . H45-H54 
Coeff. of Thermal Expan. per of (x 10-6) ................................................. .10.5 
Coeff. of Friction (Break-away) ..... .......... ................... .......... . ... 07 

IN STOCK, AVAILABLE FOR IMMEDIATE DELIVERY OF PRODUCTION QUANTITIES 

SERIES 127 FLANGED BEARINGS 

. , 
W+ .000 

- .007 

~, ~, ................. ':--+-~~~ 
~ B +.0002 ~ ')(. F W + .000 -.0000 

-.002 t-,' -- FD±'.oos ~--

RUNOUT OF BORE TO M.S. RUNOUT OF X SURFACE TO 
WITHIN .0002 T.I.R. BORE WITHIN .0002 

SERIES 238 SLEEVE BEARINGS 

RUNOUT OF 60RE & 0.0. FACIAL SQUARE NESS HELD 
WITHIN .0002 T.I.R. WITHIN .0002 

Specify NORTHFIELD Miniature Precision MICROSPIN Instrument Bearings as direct replacement for miniature precision ball bearings 

Miniature 
adjustable ~ 11~. 
mechanical .--
limit stops "------' 

HIGH TORQUE RATINGS AND REPEATABILITY 
IN SMALLER DIMENSIONS 

Model Dia. 
Torque 
Rating 

eUORD 
.500 max. 40 OZ. IN. Size 5 

eUORD 
.753 max. BOOZ. IN. SizeB 

Improved Quality Features: Outstanding repeatability· Low start· 
ing torque • Long life-rugged construction • Hardened and 
ground lead screw· Precision engineered to MIL-E-5272 C. 
Immediate delivery from stock. 

Improved 
gear type 
miniature 
adjustable 
slip clutch 
TOP QUALITY FEATURES: 
Delrin bearing and 
clutch plate achieve 
smooth torque transmis­
sion with minimum 
charge from pre-set 
torque· Adjustable from f" -
zero to 50 inch ozs. 
torque • Precision en­
gineered to MIL-E-5272' .687 DlA. 
C • Stainless steel gear. 1 
Anodized aluminum hub - -
and clamp • Low cost. 

Write or call for and 

--1 
.625 DIA. 

Miniature 
slip clutch 
coupling 

• Simple interconnection be­
tween shafts· Teflon coated 
clutch faces for overload pro­
tection • Range: 0-50 oz. in. 
slip torque • No lubrication 
• Spring loaded, friction-type 
• Self-locking· Slip speeds to 
1200 RPM. 

---------------------NORTHFIELD 
PRECISION INSTRUMENT CORPORATION 

eem/1971 

Nnri~hfi'!ld PI'I!~i'~inn Instrument Corp. . 
Island Park, N. Y., 115.58 

431-1112 

1625 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

:i.:JD..&~:D.:t.S 
~a&"on.. 

NSTRUMENT DIVISION 

1520 PROGRESS ROAD, FORT WAYNE, IND. 46808 
PHONE: 219-483-8194 TWX: 810-332-1419 

Precision 
Gearheads 
and Speed Reducers 
iF)">,:,," ,l:, c';' ,) .. ' .,: ,MEC" •• ~(SP,n:I,.cA ,,1()l\iS::,':;;' ~<,';\:::t:c: ~;;<;j:'·l.;,;:·lt •. n; .~;~.;} {;:j r~):'Y ;';';'MOTOIl:PINJON'bAfA.', '.,\?,.,;;';~:lj ,." 

Starting Mat.!'SIr. Momenta" Moment of Shaft Shaft No. of Diamelral Pitch Outside 
Model Size Torque Load Inertia at End Radial Teeth Pilch Diamater Diameter 

(In.-oz.) 
Torque 

(In_-oz_) 
Torque 

(In.-oz_) 
Input 1 
(GM-CM2) 

Play 2 
(In_) Plifn.)3 

A-lOlA 5 .005 2 10 .0010 .004 .002 13 180 .0722/ .0719 .0833/ .0830 
A-102B 8 .005 5 30 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-102C 8 .005 5 30 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-109B 8 .005 5 30 .0012 .004 .002 13 120 .1083/ .1078 .1247/.1242 
A-102E 8 .005 5 30 .0012 .004 .002 . 13 120 .1083/.1078 .1247/.1242 
A-102F 8 .005 5 30 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-102G 8 .005 3 15 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-102H 8 .005 3 15 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-102K 8 .005 1 5 .0012 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-103A 10 .005 10 50 .003 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-103B 10 .005 10 50 .003 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-11OA 10 .005 10 50 .003 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-356 10 .015 25 100 .01 .006 .004 13 120 .1083/.1078 .1247/.1242 
A-104A 11 .005 25 100 .02 .004 .002 13 120 .1083/.1078 .1247/.1242 
A·111A 11 .005 25 100 .02 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-105A 15 .008 35 100 .04 .004 .002 13 120 .1083/.1078 .1247/.1242 
A-105B 15 .008 35 100 .04 .004 .002 15 96 .1083/.1078 .1247/.1242 
A-l12A 15 .008 35 100 _04 .004 .002 13 120 .1083/.1078 .1247/.1242 
A·112B 15 .008 35 100 .04 .004 .002 15 96 .1083/.1078 .1247/.1242 
A·106A 18 .01 60 165 .15 .004 .002 15 96 .1562./1557 .1771/.1766 
A-106B '18 .01 60 165 .15 .004 .002 21 120 .1562./1557 .1771/.1766 
A·I13A 18 .01 60 165 .15 .004 .002 15 96 .1562./1557 .1771/.1766 
A-Il3B 18 .01 60 165 .15 .004 .002 21 120 .1562./1557 .1771/.1766 

Bold Type IndIcates: Speed Reducer. 1 Measured at Input shaft. 2 Max. WIth 1 Pound Gage Load. 3 Per Inch Length WIth 4 oz. Gage Load. 
Temperalure Ran~e: -550C to + 1250C. Pressure anRle of motor pinion should be 20 degrees 
Complete dimenSIonal specifications be obtained thru any of the authorized Planet repres.ntat;;;ives~T0:..r .::w.:.:ri.::t.;..d:.;i.:.:re::.ct:..::to;;;thie;i-;'::';~ __ -''''i':m''il 

Custom Services 
Planet will translate your assembly drawings and 
specifications into servo systems and sub systems. 
Where drawings and specifications are lacking, 
Planet will deSign and build complete servo pack­
ages to your performance requirements. Matching 
electrical, mechanical and Indicating requirements 
is a Planet specialty. ' 
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RC's EXPANDED LINE 
NOW INCLUDES DC MOTORS 

in addition to a complete inventory of fractional AC Motors 
LOW COST MINIATURE AC AND DC 
MOTORS 

• EXCLUSIVE. U.S. LICENSE BY LENCO 

• IMMEDIATE DELIVERY 

• QUIET • RELIABLE 

• RUGGED 4) LONG-LIFE 

• WORLD-WIDE MARKET 
ACCEPTANCE 

• APPLICATIONS INCLUDE: 

MEASURING AND CONTROL INSTRUMENTS­
FANS/BLOWERS - RECORDING EQUIPMENT­
CAMERAS - TAPE AND CASSETTE PLAYERS-

TORQUE MOTORS 

• SMOOTH RUNNING 

• CONTINUOUS 
DUTY RATING 
AT STALL 

• STALL TORQUES 
to 170 OZ. IN. 

• SINGLE OR DUAL FREQUENCY/ 
VOLTAGE DESIGNS 

INDUCTION DRIVE MOTORS 

• TORQUE RATINGS FROM .1 to 150 OZ. IN. 

• LIFE IN EXCESS 
OF 10,000 HRS. 
IN MANY 
APPLICATIONS 

• QUIET 

• SINGLE OR DUAL SPEED, VOLTAGE, FREQ. 

• BALL OR SLEEVE BEARING 

GEAR MOTORS 

• COMPETITIVELY PRICED. COMPACT SIZE 

• OUTPUT SPEEDS FROM 
5 to 250 RPM 

• TORQUE RATINGS TO 
1200 OZ. IN. 

• INTERGRAL MOTOR 
GEARHEAD . 
COMBINATIONS 
AVAILABLE . 

RATIOS FROM 6:1 to 300:1 
SIZE 1" to 4.38" 0.0. 
LENGTHS ACCORDING TO 
REQUIREMENTS 

• TEMP RANGE: FROM 0 to 90°C 

• BACKLASH: 30' MAX. 

• PRECISION ENGINEERED 

• SUITABLE FOR A WIDE VARIETY OF INDUS-. 
TRIAL AND PERIPHERAL COMPUTER EQUIP­
MENT APPLICATIONS 

HYSTERESIS AND RELUCTANCE 
SYNCHRONOUS MOTORS 

• 60 Hz SPEEDS FROM 
450 to 3600 RPM 

• 400 Hz SPEEDS FROIV 
4000 to 24000 RPM 

• PRECISION BALL 
OR SLEEVE 
BEARINGS 
AVAILABLE 

• MINIMUM WOW AND 
FLUTTER 

• PULL-IN TORQUE FROM .1 to 75 OZ. IN. 

• MULTIPLE SPEEDS AVAILABLE 

• AMBIENT TEMPERATURE 
RANGE: -65 to 150 ° C 

• LONG LIFE - DESIGNED FOR 
MAXIMUM RELIABILITY 

also: AXIAL FANS. CENTRIFUGAL BLOWERS. Servo Motors. Drag Cup Motors. 
AC Tachometer Generators. PM Tachometer Generators. AC Induction Generators 

eem/.1971 See YELLOW SECTION for Local OHices, Phones 1627 



THE FOLLOWING SPECIFICATIONS ARE A TYPICAL SAMPLING OF RCtS 
"OFF THE SHELF" LINE OF AC MOTORS ... MODELS LISTED ARE SINGLE­
PHASE, 115 VAC DESIGN; BUT VARIATIONS ARE AVAILABLE TO SATISFY 

. ALMOST ANY SUB-FRACTIONAL HORSEPOWER REQUIREMENTS. 

MEET OUR LIGHTWEIGHTS 
MOTOR REFER. TABLE 4. KA FRAME· HVSTERISIS SYNCHRONOUS MOTORS 

DIA. DESIG. TABLE 
ISELF-COOLED MOTOR CASE SHROUDI 

TORQUE .NPUT 
1.00 F FRAME 1 PART SPEED (Oz.'n.) CURRENT POWER CASE FREQ. 

1.25 R FRAME 2 NO. H.P. (RPM) ST P.I. (AMPS) (WATTS) LENGTH (Hz) 

1.75 KB FRAME 3 
2.00 KA FRAME 4 
2.31 E FRAME 5 

12863 1/150 3600 2.5 2.7 0.25 26 3.000 60 
12878 11215 3600 1.0 1.0 0.14 16.4 2.11 60 
12862 11300 1800 2.7 2.4 0.25 24 3.000 60 
12875 1/900 600 .64 1.0 0.12 3.000 60 

2.75 MFRAME 6 12870 1/55 '12000 2.5 2.0 1.70 50 3.000 400 
12864 11250 120ilO 0.5 0.4 0.35 33 2.250 400 
12866 11125 80.00 2.0 1.5 0.45 45 3.000 400 

TABLE 1. F FRAME· HVSTERISIS SYNCHRONOUS MOTORS 

TORQUE .NPUT 
PART SPEED (Oz. In.) CURRENT POWER CASE FREQ. TABLE 5. E FRAME· HVSTERISIS SYNCHRONOUS MOTORS 
NO. H.P. (RPM) ST P.'. (AMPS) (WArn) LENGTH (Hz) 

12903 112500 1800 .25 .37 0.025 3.5 1.7969 60 
12915 1/900 1200 0.6 0.6 0.050 12.0 1.32 60 

TORQUE .NPUT 
PART SPEEO (Dz.'n.) CURRENT POWER CASE 
NO. H.P. (RPM) ST P.I. (AMPS) (WATTS) LENGTH 

12904 1/900 8000 .15 .17 0.05 7.0 1.4219 400 12854 1127 3600 12.0 12.0 1.4 80 3.44 
12855 1190 3600 l.D 3.0 1.1 30 3.44 
12856 1/175 3600 1.6 1.8 U 18 2.44 

TABLE 2. R FRAME· HVSTERISIS SYNCHRONOUS MOTORS 
12851 1/100 1800 5.0 5.0 2.2 30 3.44 
.12858 11250 1800 2.2 2.2 2.0 23 2.44 . 

TORQUE .NPUT 12859 1/45 12000 2.0 2.0 1.1 40 3.44 
PART SPEED (Oz. In.) CURRENT POWER CASE FREQ. 
NO. H.P. (RPM) P.I. (AMPS) (WArn) LENGTH (Hz) 

12861 1165 8000 2.1 2.1 1.0 35 3.44 

12899 11240 3600 .60 0.10 10 2.250 BO 
12898 11400 1800 .82 0.10 10 2.250 6iJ 
12928 1/900 1200 .35 0.10 12 2.000 BO TABLE 6. M FRAME • INDUCTION DRIVE MOTORS' 

{SELF-COOL.ED RIBBED HOUSING) 

12897 1/100 24000 .77 0.36 17 2.250 400 .NPUT 
12900 1180 12000 .80 0.31 16 2.250 400 PART SPEED TORQUE CURRENT POWER CASE 
12925 11125 8000 .40 0.40 13 2.250 400 NO. H.P. (RPM) (Oz.'n.) (AMPS) (WATTS) LENGTH 

13476 1/300 3400 1.00 .110 12.0 1.94 
13542 lnO 3010 5.00 .310 33.5 2.44 
13639 1180 1510 8.00 .410 46.0 2.94 

TABLE 3. KB FRAME· HYSTERISIS SYNCHRONOUS MOTORS 13644 1/100 1000 9.60 .285 32.5 3.44 

PART 
NO. 

12886 

12890. 
12888 
12887 

TORQUE INPUT 
SPEED (Oz.'n.) CURRENT POWER CASE FREQ. 

H.P. (RPM) ST P.I. (AMPS) (WATTS) LENGTH (Hz) 

1/500 3600 0.5 .75 0.18 16 2.7301 BO 

13645 1/130 1000 7.50 .220 25.0 2.94 
13653 11200 1000 5.00 .210 26.0 2.44 
13649 1/440 1000 2.30 .150 14.5 1.94 

13634 1125 21000 1.70 0.54 45.0 3.44 
13633 1140 21000 1.30 0.42 38.0 2.94 

1/100 12000 1.0 1.0 0.90 43 2.5781 400 
11200 8000 1.0 0.8 0.30 29 1.9531 400 

13631 lnO 21000 0.10 0.30 28.0 2.44 
13635 1110 1000il 10.0 1.25 ·140.0 3.44 

11250 8000 0.6 0.5 0.22 20 1.9531 400 13636 1120 7000 7.50 0.75 65.0 3.44 

NOTE: ALL 60 Hz DESIGN MOTORS OPERATE SATISFACTORILY AT 50 Hz 
WITH A 1/6 REDUCTION IN MOTOR SPEED. 50 Hz WINDINGS AVAIL­
ABLE FOR ALL LISTED MOTORS. 

SEND FOR OUR NEW CATALOG TO MEET THE COMPLETE RC LINE OR 
CONTACT US DIRECTLY FOR YOUR PARTICULAR REQUIREMENTS. 

'. 

FREQ. 
(Hz) 

BO 
60 
BO 
60 
BO 

400 
400 

FREQ. 
(Hz) 

60 
60 
60 
60 
60 
60 
60 

400 
400 
400 
400 
400 

SYNCHRONOUS MOTORS. TACHOMETER GENERATORS. BLOWERS. BRUSHLESS OC BLOWERS. INDUCTION GENERATORS. PM GENERATORS 
INOUCTION MOTORS. FANS. BRUSHLESS OC MOTORS. DRAG CUP MOTORS. PRECISION GEAR MOTORS. TORQUE MOTORS. SERVO MOTORS 
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SPECIAL DESIGN FEATURES AVAILABLE ... 
• CHOICE OF OPERATING VOLTAGES 
• POLY·PHASE DESIGN 
• VARIABLE FREQUENCIES 

POWER PLUS 
. MOTOR REFER • 

DIA. DESIG. TABLE(S) 

3.31 L FRAME 7,8,9 
3.88 PFRAME 10,11,12 
4.38 SFRAME 13,14,15 

For self·cooled version of all 
models, add .75" to case lengths 
listed in tables. 

TABLE 7. L FRAME· HYSTERISIS SYNCHRONOUS MOTORS 

TORQUE INPUT 
PART SPEED (Oz.ln.1 CURRENT POWER CASE FREQ. 

NO. H.P. (RPMI ST P.1. (AMPSI (WATTSI LENGTH (Hz) 

11988 1115 3600 20 18 1.42 115 5.05 60 
12694 1120 3600 24 14 1.1 93 4.55 60 
12714 1/25 3600 12 12 0.10 71 3.61 60 
12745 1/30 3600 13 11 0.95 65 3.61 60 
12290 1/35 3600 8 8 0.47 43 4.18 60 
12338 1/50 3600 5 7 0.38 40 3.74 60 
12693 1/25 1800 27 26 1.15 85 4.55 60 
12692 1/35 1800 18 18 0.80 61 4.55 60 

'12695 1/40 1800 13 14 0.69 55 4.55 60 
12337 1/50 1800 14 12 0.63 50 3.74 60 
13590 1160 1800 16 9 0.46 48 3.74 60 
12330 Ins 1800 12 9 0.48 38 3.36 60 
.12329 11100 1800 7 6 0.48 38 3.36 60 
10818 1/160 1800 3 4 0.24 23 3.36 60 
12721 1/60 1200 14 13 0.60 65 3.61 60 
12738 Ins 1200 15 14 0.43 45 3.11 60 
12720 11100 1200 8 8 0.48 52 2.93 60 
12742 11125 900 10 10 0.52 40 3.61 60 
13528 1/200 900 7 6 0.30 24 4.18 60 
12328 1/250· 900 6 5 0.35 21 3.36 60 
11544 1/320 900 5 3 0.11 16.5 3.36 80 
12741 1/250 600 11 7 0.60 42 3.61 60 
12736 11300 600 9 4 0.65 

~~ ~::: 60 
12325 11900 600 1 2 0.25 60 
12696 1110 12000 18 8 2.65 240 3.74 400 
12724 1/20 12000 7 4 0.82 15 2.93 400 
12850 1m 4000 3 3 1.0 60 3.61 400 
12691 1/125 4000 6 2 1.67 100 4.18 400 

TABLE 8. L FRAME· TORQUE MOTORS 

N.l. STALL INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREQ. 

NO. (RPM) (Oz. ~~,) (AMPS) (WATTS) LENGTH (Hz) 
13481 3540 16 .65 70 3.50 60 
13483 3360 36 1.20 132 5.18 60 
13480 3200 1 .26 29 3.94 60 
13486 1125 10 .40 35 3.13 60 
13489 1100 28 .61 66 3.94 60 
13481 1100 13 .28 31 3.94 60 
13498 1685 65 1.20 135 5.18 60 
13493 1670 39 1.06 95 3.63 60 
13488 1650 20 .38 42 4.32 60 
13492 1585 32 .80 92 4.32 60 
13502 1150 70 1.30 138 5.18 60 
13501 1140 36 .70 75 4.32 60 
13500 1125 16 .32 32 3.94 60 
13506 880 38 .64 72 4.32 60 
13501 850 70 1.20 135 5.18 60 
13505 825 16 .24 29 3.94 60 

TABLE 9. L FRAME • INDUCTION DRIVE MOTORS 

INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREU. 

NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13694 1110 3400 31 1.65 140 4.94 60 
10885 1/25 3400 12.5 .48 50 3.38 60 
10873 1/35 3400 8.5 .44 42 3.12 60 
10912 1/10 3350 27.5 1.00 111 3.94 60 
10898 1118 3200 18 .63 72 3.62 60 
10887 1120 3200 15 .60 65 3.50 60 
13695 1/10 1650 60 1.40 140 4.94 60 
13691 1115 1650 47 .86 93 4.32 60 
10855 1/25 1650 2.25 .14 14 2.62 60 
10859 1110 1650 9.0 .23 22 3.12 60 
13698 1140 1600 16.5 .39 38.5 4.94 60 

TABLE 10. P FRAME· HYSTERISIS SYNCHRONOUS MOTORS 

TORQUE INPUT 
PART SPEED (Oz. In.) CURRENT POWER CASE FREU. 
NO. H.P. (RPM) ST PJ. (AMPS) (WATTS) LENGTH (Hz) 

13550 1/14 3600 28 21 2.0 150 5.19 60 
11941 1/40 1200 30 21 1.0 85 4.44 60 
13576 1/80 1200 14 12 0.5 55 4.44 60 

TABLE 11. P FRAME· TORQUE MOTORS 

N.L. STALL INPUT 
PART SPEED 'TORQUE CURRENT POWER CASE FREU. 

NO. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13551 1140 42.5 1.5 100 5.19 60 
13716 1160 60.0 2.0 125 4.44 60 
13776·2 880 64.0 2.0 150 4.44 60 

TABLE 12. P FRAME • INDUCTION DRIVE MOTORS 

INPUT 
PART SPEED TORUUE CURRENT POWER CASE FREU. 

NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13838 1/10 3450 30.0 1.0 170 5.19 60 
13837 1120 1700 30.0 0.75 110 5.19 60 
13835 1/36 1100 25.0 1.0 120 4.44 60 
13836 1150 850 23.5 1.5' 150 4.44 60 

TABLE 13. S FRAME· HYSTERISIS SYNCHRONOUS MOTORS 

TORUUE INPUT 
PART SPEED (Oz. In.) CURRENT POWER CASE FREQ. 

NO. H.P. (RPM) ST PJ. (AMPS) (WATTS) LENGTH (Hz) 

13791 1/5 3600 64 66 3.2 290 5.50 60 
13786 111 3600 18 46 3.0 225 5.50 60 
13783 1114 3600 35 26 2.4 190 4.50 60 
13792 1110 1800 57 61 2.5 190 5.50 60 
13787 1/22 1800 31 31 1.4 100 5.50 60 
13781 1/30 1800 23 24 1.0 75 4.50 60 
13779 1/40 1800 19 16 0.6 60 3.50 60 
13790 1/22 1200 93 45 1.8 150 5.50 60 
13782 1/45 1200 24 21 0.9 80 4.50 60 
13789 1/65 900 60 20 1.3 100 5.50 60 
13784 1/110 600 33 11 0.7 60 4.50 60 

13197 1/42 24000 18 14 6.0 360 4,50 400 
13798 1/11 6000 14 18 7.8 355 5.50 4PO 
13196 1/35 4000 11 8 1.7 120 5.50 400 

TABLE 14. S FRAME· TORQUE MOTORS 

N.L. STALL INPUT 
PART SPEED TORQUE CURRENT POWER CASE FREU. 
NO. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13807 3400 14 3.3 325 3.50 60 
13808 1710 45 1.0 115 4.50 60 
13812 1670 140 2.3 245 5.50 60 
13809 950 40 0.6 60 4.50 60 
13810 830 75 1.3 120 4.50 60 
13806 800 30 05 55 350 60 
13813 800 140 2.0 200 5.50 60 
13815 800 110 2.5 256 5.50 60 
13814. 750 140 1.7 115 5.50 60 

TABLE 15. S FRAME· INDUCTION DRIVE MDTORS 

INPUT 
PART SPEED TORUUE CURRENT POWER CASE FREU. 
NO. H.P. (RPM) (Oz. In.) (AMPS) (WATTS) LENGTH (Hz) 

13841 1/8 3450 38.0 2.00 170 5.50 60 
13840 1110 3450 30.0 1.70 150 4.50 60 
13839 1120 3400 15.0 1.10 94 3.50 60 
13843 1/15 1125 38.0 1.75 140 5.50 60 
13842 1112 810 105.0 1.90 132 5.50 60 
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_CRO MOTORS-TIMING MOTORS 
San kyo DIGITAL CLOCKS-LEVEL METERS 

MAGNETIC HEADS . 

Dlgltel Clock DT-I5I5B 

Micro Motors 

Dimensions Rated Range of Rated Rated 
Voltage Voltage Torque Speed 

Mlm/ml Lengthlm/ml (VI (VI Igr·cml (rpm) 
SY 173L 40 32.4 6 4."5 6 3 2000 
DMF 1114R-02 38 34.8 6 4.5-6 9 2400 
RK 20lR 47.9 48 13.2 10-16 30 2400 
aFIIOR 38 30 4.5 3.5-5.7 8 2000 
all' 207R 38 30 13.2 15.5-19-16 15 2200 

ZF900 46 50 9 6-9 20 2200 

VM21110a 25 36.5 7 6.5 7.5 0.4 3600 

Timing Motor GMD 
Synchronous type timing motor. 100 to 240VAC. 50 or 60Hz. 2 to 
3W. 3/550 to 3.6rpm. 0.2 to 3kg.cm torque. 
Other models GMC. GME (Synchronous type) and GMA (Inductor 
type) are available. 

Digital Clock DT-55B 
Includes 24hr. alarm setting. sleep and drowse switch. Internal light­
Ing. 
Digital Clock DT-B 
Digital cloc~ with sleep switch for radio. TV. etc. 

Magnetic Heads 

Tape Bias Signal 

Load starting Life Direction 
Current Torque IHrl of 

(mA) (gr-cml Revolution 
80 35 600 L 

140 30 600 R 
210 100 1000 R 
160 30 1500 R 
130 30 1500 R 

300 45 3000 L&R 

45 25 500 L&R 

Leve_ Meters 

CUrrent Sensitivity 

II 
ovu: 130,uA ± .0')6 

FULL: 260PA ± 20')6 

1111 
OVU: 130,uA ± 10')6 

FULL: 260,uA ± 20')6 

Sensitivity 0' Frequency Characteristics 
Resistance Z Tape 'or Bias Classification 101 IIKHzl Measurement Speed Frequency Current Current Recording! of Recording/Playback 

Icm/sec.! II"A! IPAI Playback IdB! IdB! 

07-03 
Cassette Recording! 480 l.7KO , 8asf 4.B 40KHz 500 3D -58.0 -14.0 

Playback Reference 1KHz 6.3KHz 

t5-04 Cartridge Playback 980 2700 9.5 -63.0 
500Hz 

Timing Motor GMD 

Speciality Use Remarks 

Record .player 
Tape recorder 
Car ( stereo) 
Tape recorder Electrical Governor Motor 
Car cassette Electrical Governor Motor 

High class player. Brushless & 
Electronic calculator Transistor Motor 

Auto tuner 

Internal Resistance Pointer Rest Uses 

6500 ±10')6 Left & Right Level & Batt 

6500 ±10')6 Left & Right Level & Batt 

Tape 0' Sensitivity Frequency o dB 

Playback 0' Playback Characteristics of IV! IdBI PlaybackldBI 

Bas' Test Tape -64.0 +4.0 0.175 333Hz 6.3KHz 

Ampex -65.0 +8.0 0.175 #01·31331·01 0.5KHz 7.5KHz 

IXPORfDIPARfMINf------------------------------------------­
Sankyo Saiki Mfg. Co •• Ltd. 17-2. Shinbashi 1·chome. Minato·ku. Tokyo 105. Japan. Tel: Tokyo 591·8371 
American Sankyo Corp. 95 Madison Ave •• Nsw York. N.Y. 10016. U.s.A. Tel: LE·2-8020 
Sankyo (Europel Export und Import G.m.b.H. 4 Dusseldorf. Kiilnerstr. 65·a. West Germany. Tel: 350281·5 
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(1) Tape Drive-Computer (2) Audio Recorder Tape Drive (3) Fuel Pump (4) Camera Film Drive (5) Landing Gear (6) Fuel Trans­
fer Pump (7) Tape Drive, In-Flight Entertainment (8) Camera Film Drive (9) Water Pump (10) Coaxial Switch (11) Seat Actuator 
(12) Missile Switch Drive (13) Seat Actuator (14) Camera Motor (15) Servo Motor-Tachometer (16) Hot Air Valve (17) Hot Air 
Valve (18) Camera Film Drive (19) Laser Coolant Pump (20) Power Transfer Switch (21) Fan Motor for Clean Room Suit 
(22) Tachometer (23) Blower Motor (24) Servo Motor (25) Camera Film Drive (26) Servo Motor-Tachometer (27) Actuator 
Drive Motor (28) Servo Motor & Tachometer. 

WE DESIGN AND MANUFACTURE 

D 
SPECIAL PURPOSE MOTORS 

AC, DC, AND SERVO 
Sa~er 
Industries, In.c. 

5445 PECK ROAD. ARCADIA, CALIFORNIA 91006 • 213/442-5981 .213/686-1790. TWX 910-587-3534 
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SERVO· TEK-FOREMOST IN SPEED MEASUREMENT AND CONTROL 
Proven Performance. Reliability and Ease of Maintenance for the Most Demanding Industrial Applications 

SOLID-STATE 

"500" SERIES PRECISION 
ADJUSTABLE·SPEED DRIVES * 

ALL MOTORS TOTALLY ENCLOSED, FAN·COOLED 

SPEED RANGE Infinitely adjustable 
from less than 24 rpm to more than 
3600 rpm (150:1) while delivering 
full-rated torque. Continuous duty 
rating at all speeds. 

REGULATION Temperature·compen. 
sated tachometer feed-back provIdes 
both line and load regulation of 
better than 113 of 1 % of rated speed. 

MAINTENANCE Design eliminates 
vacuum tubes, selenium rectifiers and 
time delays. Utilizes silicon diodes, 
transistors and a magnetic amplifier for 
exceptionally long service life. Modular 
plug-in construction requires only a 
screwdriver for servicing. 

REMOTE CONTROL A 10·turn potenti­
ometer provides precise adjustment and 
can be placed in any convenient loca· 
tion. Meter monitors operation and con· 
tinuously, indicates speed. 

GEARED MOTORS Motors are available 
with integral gear reducers. 

BRAKING-REVERSING Relay-controlled 
braking and reversing models 'available. 

Models available from 
!fa hp to 1'12 hp 

D·C PERMANENT·MAGNET 

TACHOMETER 
GENERATORS 
TEMPERATURE· 
COMPENSATED 

Applications 
SERVOS-The highly linear output 
and wide speed range are ideal 
for velocity or integrating servos. 
Low·driving torque permits its use 
as a damping or rate signal in all 
types of servos. 

TEMPERATURE·COMPENSATED -
The voltage output @ +25·C. will 
not deviate from this amount by 
more than 1/100 of 1 % per de· 
gree of change when operated at 
any temperature within the de· 
signed temperature range of 
-20·C. to +75·C. 

SIZE - Miniature. Approx. Dia. 
1';4 ". 

OUTPUT - Various models with 
outputs as high as 45v/l000 rpm. 

LINEARITY - Linearity from 0 to 
12,000 rpm is better than 1/10 of 
1 % of voltage output at 3600 rpm. 

BRUSH LIFE-Better than 100,000 
hours (10 years) of continuous op­
eration at 3600 rpm. 

BIDIRECTIONAL OPERATlON­
Output in either direction is held 
to a 'A of 1 % tolerance. 

RIPPLE - The rms value will not 
exceed 3% of the d·c value at any 
speed in excess of 100 rpm. 

CONSTRUCTION - Aluminum 
housings with protective treat­
ment; stainless steel shafts; fully· 
shielded stainless steel ball bear­
ings; Mylar insulation. 

Our Engineering Test Report describ­
ing performance characteristics, test 
procedure and test results, Is avail­
able at no charge, upon requst. 

D·C PERMANENT·MAGNET Specifications: 

SERVO MOTORS 
Model SU·680D·29 delivers 12.7 watts 
of Continuous Power Output at 
8600 rpm 

Applications: 

Chart Recorder Pen Drives, Null-seek­
ing Devices, Capstan Drives for Tape 
Transports, Proportioning Applications, 
Prime Mover in Servo·Mechanisms. 

DYNAMIC: Maximum No·Load Speed @ 
23v D-C-10,000 ±500 rpm; Full Load 
Torque @ 8600 rpm-2.0 Oz.-In. (max.); 
Stall Torque @ 23v D·C (Theo.) -15.0 
Oz.-In. (min.); Frictional Torque-0.25 
Oz.· I n. (max.); Acceleration at Stall 
(Torque/Inertia) - 38,000 RAD/SEC2 
(min.); Case Temperature Rise @ Full 
Load (Free Air Dissipation) - 55·C. 
(max.); Case Temperature Rise Per Watt 
of 12R loss (Free Air Dissipation)-6·C. 
STATIC: D·C Resistance - 4.24 Ohms 
(typ.); Inductance-l.85 Millihenry 
(typ.); Rotor Inertia - 30.0 GM·CM2 
(typ.); Total Weight - 8.25 Oz. (max.); 

Length-3.25 in., excluding shaft; Max­
imum Ambient Temp. - 40·C. 
FUNCTIONAL CONSTANTS: Inertial 
Time Constant - 30.0 Milliseconds 
(max.); Electrical Time Constant-0.45 
Milliseconds (typ.); Torque Constant-
2.8 Oz.-ln./Amp. (min.); Voltage Con­
stant (Back E.M.F.)-0.019v @ (1) RAD/ 
SEC. (min.); VIscous Damping Factor-
1.25 x 10.3 Oz.-In./rpm (min.) 

Other Models Available 

ACCURATE 

MINIATURE SOLlD·STATE D·C 

VELOCITY SERVO * 
COMPLETELY NEW TOOL 

FOR AUTOMATION, 
INSTRUMENTATION 

Features 

SPEED INDICATING SYSTEMS 

LOW VOLTAGE-Connecting cable 
can be as long as 500 ft. 
PERMANENTLY LUBRICATED 
BALL BEARINGS. 
EASILY READ 4'h" INDICATOR. 
TAUT BAND MOVEMENT - With­
stands vibration and shock. 
STANDARD RANGES - 0 to 100, 
250. 500, 1000, 2000, 3000, 4000, 
6000, 8000, 10,000 and 12,000 
rpm. These speeds can also be 
provided to read "Percent of Full 
Speed" or "Percent of Capacity." 
o to 10 rpm available at small ad­
ditional cost. 

This precision electronic Adjust­
able·Speed Drive replaces small 
synchronous motors for chart 
drives, sequence switches, pro· 
grammers, etc. Provides adjust­
able or preselected speeds from 
rated down to less than 'h of 1 % 
of maximum (200:1) without loss 
of torque. 

Solid-state - Instant response­
Tachometer feed· back - Stability 
better than 'h of 1 % of rated 
speed-Line or load regulation bet­
ter than 'h of 1 % of rated speed 
-Visual speed indication-Modu­
lar p/ug·in construction - Input 
power frequency 50 to 400 cps­
Two basic models provide either 
'A or 1.2 in.·oz. @ 3600 rpm­
Various geared torque units with 
ratios as high as 7200: 1 provide 
full speed outputs of as low as 0.5 
rpm with torque to 100 in.-oz.­
Components separately available 
for incorporation into your equip­
ment. 

A truly versatile "package" pro· 
vides accurate speed indication 
for almost anything that moves. 
Nearly every industrial process or 
machine can benefit by the econ­
omy and safety of continuous 
speed indication. 
SELF·POWERED-No batteries or 
external power required. 

Complete System includes Gen­
erator, Indicator (specify range). 
Mounting Base, Coupling and 15 
ft. of Connecting Cable. 

PRICES quoted with a quantity discount schedule. 
"An additional discount is available to resale organizations and original 

equipment manufacturers USing these drives as an integral part of 
their product. 

1632 

SEIII/O-TEK 
PRODUCTS COMPANY 

1086 Gaffle Road, Hawthorne, N.J. 07506 
(201) 427·3100 

Prices subject to change without notice. 

6741 Sepulveda Blvd., Van Nuys, Calif. 91401 • (213) 786·0690 
CABLE ADDRESS: SERVOTEK, HAWTHORNE, N.J., U.S.A. 

WESTERN UNION: FAX, HAWTHORNE, N.J. 
Overseas Representative: NECO ELECTRONICS (Europe) LTD., 

North Street, Clapham Common, London S.W. 4 

,PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) . ; . 2009-3076 (Vol. 3) eem/1971 



""XrCmotors available with 
many variations 

Y ASEC motors are available in either outer-rotor 
or inner-rotor type for hysteresis synchronous, 
reaction synchronous, induction, reversible, eddy 
current, 2- or 3-phase, electronic servo, mult­
speed, and inversion operations. The YASEC 
engineering staff of highly-qualified professionals 
at the Electronic Div. are available for designing 
and manufacturing small custom motors in sizes 
from 20 mm diam. to 200 mm diam. with output 
power from -1/10000 hp to 1/10 hp, according 
to individual requirements., Consult us about 
whatever small motor problem. 

When you order 
Let us know the following requirements and we 
will supply you with our estimate and drawings . 

• applications .configuration and color of hous­
ing .diameter and length of motor shaft .ap­
plied voltage and power frequency .rated speed 
.start torque .rated output power (torque) 
.duty.ambient temperature range .kind of 
bearings .electrical connection .configuration 
and color of condenser to be attached. 

SEC. 3500 • MOTORS/ ROTATING COMPONENTS 

Highly-efficient Outer-Rotor Type Motors are 
now available from Y ASEC for economical ap­
plications in tape recorders, data-processing sys­
tems, process control systems and other highly 
sophisticated electrical equipment. Compared 
with similar size inner-rotor type motors, the 
new Y ASEC motors provide far higher torque 
output, with a negligible rise in temperature. 
The unique outer-rotor design allows precision 
remote-control. The rotor also may serve as 
a drive pulley. These overall advantages make 
the new YASEC motors ideal for the budget­
conscious manufacturer not willing to sacrifice 
quality-control. 

YAMASHINA SEIKI CO., LTD. 
Electronic Division: 20, Kitsune Yabu-cho, Yamashina Higashino, Higashiyama-ku 

Kyoto, Japan Phone: Kyoto (075) 581-1161 

Product Line of the Electronic Div.: 
a full line of small motors and measuring instruments 

WANTED:technical tie-up partners in line of small motors and fans; distributors t1ilroLj_~pout the world 
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SERVO MOTORS BULLETIN 
*M·365·1 

·CrI6EST 

CUSTOM DESIGN DEPT. 
Call: 516-586-5100 

VERNITRON TYfIE NUM8£JI ....... ......., 0IM4K· I)IM4N· lOM4C· '0M4./. ......, 11 ..... ."""'" llMII). llM4R· 151161). 11ll4L· 18M48· IIM4H· IIMISH· 23M1C· 23I14E· ......., ........ ......., AAO-AO MOM MOM ADO-AI A£O.HO AIIOoCO A8C).CO ABO·ao MOM 

DAMPING DEVICES 
MOTOR GENERATOR 

BULLETINS 
*0-365-1 
*G-365-1 

0IIG4c:. UGtDo 1!!IGIL- IIG4E· llClE- 23QU,. UG48-
YERNITRON TYPE NUMHR MOM MJ-AO M2-CO AC1·11D AC3-80 AAl-AO oUI·eo 

Frame Size 1 5 9 9 10 11 

:::E~y-~- ~- r- 4~ - :~ ~ 4~ : : 4~-
:I!II T~~e _ _ .20 .70 :-o~ ~oOo-~~ - f-3~- ~_ 

::to~e~ '--f-~:O 6: 5.3 5.0 10.0 18 "18'--
MOto;FJ;;d-;{~it$) 26 115 115 115 115 -1-15 - i15 

~~trol II (volts) 26 36CT 36CT 115/57.5 115/57.5 ~~ - 11~;57.5 

~~~pod~~ ::~:;: '::~::O '~::~ :~:~:: :~::ti; ~:; .1~:~:~ 
Motar Fixed II Power 1.9 3.7 6.0 30 16 29 36 

~lgr-Co~~~r . - ~1.9 3.7 6.0 30 16 .--~ 36 

Generator Input Voltage 26 llS US 115 115 115 -- -115-

~-,?e;atorOu~tYc;itQe' - ~~ 1.0 3.0 3.1 3.0 3.2 3.2 

Generator Input Power 1.50 2.5 1.5 5.4 1.5 1.5'-'- 6.0 -

~_e.n~atol Input I~~~~ 510+J550 2200+J2650 3600+J42oo 900+JI200 3600+J42oo 3600+J42oo ooo+Jl~Oi 
Null Voltage .015 .025 .050 .030 .050 .050 .025 

Phase Shift ±10' ±IO" +14" :tl0" +14" +14-"-!-----;Io.·-

length 1.250 1.842 3.258 4.400 4.400 4.625·· I--- 3.71-0-

COMPUTING DEVICES 

RATE GENERATORS 

VERNITROH TYPE HUMBER 

Frequency (CPS) 

...,... ....... 
26 

ucu.· .. , .... 
400 

115 

, ..... .. , .... 
400 

115 

BULLETIN 
*1-365-1 

INTEGRATORS 

V£RNITRON TYPE. HUMIER 

. Frequency (CPS! 

Excitation VOltage Generator 
(volts! 

INERTIALLY DAMPED 

V£RNITROfI TYPE NUMBER 08D41· 
CCQ.A. 

lUMA- l5DIB· 15D4C-- 11018-
ADO-DO A8().A3 ACQ.AO ANJ.AO 

Stall Torque .30.63 2.0 

No Load Speed 6300 6300 2700 

Rotor Inertia .48 1.5 6.0 6.0 6.5 

Molor Fixed II (volts) 115 115·- ~S-ltS·-- 1----11S··-
Motor Control, lvolts) 40 20 40CT 4020- T.;i -r---40 ~O-
Motor Filled , Impedance 1800'J2340 27S~Jl800 45O+JI080 ~800 75O*J75O 

MotorControl,lmpedance 22S'J292 15O'J210 170~J130 6O-J80 87lJaEi 
Motor Fixed, Power 2.8 3.5 6.0 6.5 9.0 
Motor Conlrot , Power ~2-8- ~---3"5- -6-0-1---6.5 _.- --9'0--
Fjy;t;~1 Inertia ~ 1·0 1~ I-~iio- r-T"05-·· 
o;"tywheel Damping 200 350 1250 1500 1000 

- Wl(RAO SFC) '--6 4 4.2 - I-- 0·- 4.4 

~,!ner W2(RAOrSFiJ - -40 >- 35- -125- -r--iS- -W-
Fre(llIency w3IRAD~CI--500- -300 - -·-2~ -~2SO ~- - 282 

M":-K~;;;~ -,000~ -.sciil -,,;o-r-.- ;.---r-.70-
LenRlh (max.! 1.680 2.125 2.650 2.6S0 3.310 

oow.. .. , ..... 
400 

26 

.,..... 
AAl .... l 

400 

26 

Ul48· .. ..... 
400 

115 

,.w.. 
AB ...... 

400 

115 

15141:· 
AB'.eo 

400 

115 

15 .... • ........ 
400 

115 

, ..... .. , ..... 
400 

115 Excitation Voltage Generator 
(volts) 

Power Input Generator (watts) 2.5 2.5 5.5 5.5 5.5 
~t Generator (waHs) 

Yoltage Gradient 
(voIts/lOOQ RPM) 

Phase Sniff (del.) 

Position Error (In Phase) 
(volts) 

Position Error (Quadreture) 
(volts) 

Axis Error In Phase (\folts) 

Axis Error Quad. (volts) 

2.2 

.63 

5" Lag 

RMS Null Voltase (volts) .015 

S"las 

15 

5' "" 

15 

Phase Shift (deg.l 

Position Error (In Phase) 
(vo!ts) 

Position Error (Quadreture) 
(volts) 

Allis Errol In Phase IvoUs) 

Axis Error Quad. (volts) 

RMS Null Voltage {volts' 

.5 

O' 

.015 

.5· 2.75 2.75 2.75 2.15 1.0 

O' o· O' O' 

10 

11 20 15 

.10 10 

.DIS .015 - -1-._- --- ------
::;r:~re Sensi.::.1ivc:;',-' __ -+-".0:::5,"-,:.::-::c,-' +",.0::.5".:.:/.:.C·-+.: .. 0::5:.::"",/C:"·-I Temperature Sensitivity 

±1% 
(-SS'Cto 

12S'C) 

~.S% 
{-IS'Cto 

7S"C, 

:!:.3% 
(O'Cto 
as'c, 

±.3% 
(O'C to 
as'C) 

::!:.5% :!:.25% :!:.OS% 
(-5S'C to (-IS"C to (0' to 

100·C) 1S'C) 12S'C) 

® * :a!;;~~:;;S~i~!n CORPORATION 
300 Marcus Boulevard, Deer Park, New York 11729 (516) 586-5100, TWX, 510-227-6079 

Other Control Components Group Products' Control Components D,v,s,on. Torrance. Callforn,a • 
Synchros. Resolvers. Torqsyns·. Servo Assemblies; Magnetic Technology D,v,s,on. Canoga Park. 
California· Torque Motors and Tachometer Generators. ·Reg. T.M. 
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HYSTERESIS 
SYNCHRONOUS MOTORS 

BULLETIN 
*HS-366-1 

CATALOG o IGE ST 

CUSTOM DESIGN DEPT 

Call: 516-586-5100 

DBH6G· 08H4C- 08H4C· DBHBE· I1H6A· l1H4P· 11H46· l1H4C· t1HIOA- 15H4C. 1SHBG· 18H4G· 20H4A· 32H6A· 
VERNITRON TYPE NUMBER MO-YO MO-YO BaD-YO AAD-YO EEO-84 ceO_AD ceO-AD AAO-BO AAO-AD ceO·DO BBO-AD(21 AAO·AD AAD-AO AAO-AO 

'{~:;:e~~ie(HZ} 60 400 400 BO ~~ 4~~ 4~~ 4~~ 1~~ 4~~ ~~ ~~ 4~6-r-~~ 
Speed (RPM) 1800 8000 12000 1600 1800 4000 GOOD 12000 20000 6000 900 t--'a~00"'0c-l----'1~2,600~~ 

rpOleS"'N:;;;o.·,)--~·-----t--.-t--o-+--.c-l·--;;-t--·;;-+-"2o-+-"c-l---;,__t---,-_+-"-t-""la,,,00ii"ac-l-'--6o-t--~--;4'-- --8--

'i"olts -------+--c'8OC---+-~26,--+---c1l"5-+---02""'-t--.2-6 c-l--,.""15'-+""'-6 CT=--+---,''''6-I---o'''6-1C-'.''"15oc---t-----.,''.:c.--+-----,.'"15 -f---120 115 

Numberof~P~h="="-----t--.-+-,,-t--.,--+--,--+--.-1-,--,--+-.. -+--.-I--,-+--._+-~1l~~t--.-+--.-1_-•• -1 

Power iiUrinjc:;ng='.:.',o.:,,).-----l--.2."-t-,-3.4,,----+---c''''.6.--+--,''''.5-t------,.O.5-f-"5."5-f--'''.0.--l-,--4''.5.--+---;4;o.8-+--,7.05--t--...~C-t-,--, .. 4--j---,2in0."0-'-" 

T 
o 
R 
Q 

~-"P"'"II--',c-" ----+-.0-c.IOOC---+--,,0.~22,-+-0"" .• "4-+---,O".0"5-1-~0,..2""0 ~1-""0."".BOC---+--,c0.0"'9,-+--C0".2"'B-~I---,o".0",-1C~""0~so--f--~-0.46 2.25 2.3 4.1 

---~~~------t_"".-1-~~_t-,.,.,.--t-""o-1--cn'"-+--~,__+--..~-~_,,~~--~o-+_~~-r~~40~t_-..~+--"'-~C-~~ M~ ~ = ~ _= = _ _ _ _ ~ = U U 
0.50 

U 
E Start 0.10 0.22 0.13 0.07 0.25 0.27 0.10 0.33 0.03 0.50 0.25 

0.25 
3.25 2.' 

~-~~~i!y (Mfd.) -----+---c2~.5,--+-----+----·-t--~I5~.0~+-------~--'~~'"3c-c-----4------+------~----+---~3D--4------+-~~~".,c-

'l(ln)(3) -·spec--iT87""+'1·.I·B~7;-+'S;::"::''-- --1.375~1-·"1.';;7"5--1--1,,-;.34 ... 4·-+-',·.3"'75;-t-'1.,.37"'5-I-oLc:.' .... 43"5+-"1.8~~- ~1·-;.B;'60;+---'S"p,c:,-t---"'Spec 
MAX. IT-1.515 1.990 IT-1.990 

STEPPING MOTORS " 

VERNITRON TYPE NUMBER 

Frame Size 

05MPA­
AAO-AO 

Stepping Angle (Degree) 90 

Max. Unloaded Stepping Rate (PPSj 100 

Rotor Inertia (gm-cmt) .05 

Power Input (watts) 4.0 

Stall Torque (oz.·in.) 0.20 

Max. RunningTorque@lOPPS{oz.-in.) 0.10 

OSMRA­
AAD-AD 

15 

400 

.05 

B.O 

0.30 

.12 

DBMPB· 
AA4-AD 

90 

240 

.15 

8.0 

0.45 

.22 

DBMPB­
AB4-AQ 

90 

.30 

.15 

2.5 

0.22 

0.' 

BULLETIN 
*S-367-1 

DBMPC­
RE4-AO 

OBMRB- 11MPA-
AG3-AO A82.DQ 

11 

90 15 90 

110 BOO 225 

.70 .15 '.0 

3.0 10.0 7.0 

, 0.4 .70 '.5 

0.2· .35 0.74 

11MPA· l1MRA- 11MRA- l1MRA- 15MPA- lSMRA- 20MRA-
AH4·DD· AC3-DD AE3-DO AI3·DD A04-AO AA3·AD AA3·AD 

11 11 11 11 '5 .5 20 

45 15 15 15 90 15 .5 
260 .000 600 300 .50 725 '70 

1.0 1.0 '.0 1.0 3.75 '.0 .0 
5.0 29.0 10.0 '.0 23.0 '&0 39 

12 4.0 2.0 .50 4.0 36.0 

0.70 2.0 .60 25 2.0 2.4 7.0 
-r---+--~~--+----r---+--~----+----r--~----~--4----r--~---4 

Resistance/Phase (ohms) 200 100 100 325 
I------------------+-.--~~----+---

CurrentJPhase (rna) 140 28 280 90 
t--.---------------+-~--+-~---- ----

Length (in.) 1.000 1.000 1.000 1.000 

GEARHEADS BULLETIN 
. *GH-368-1 

Frame GEAR RATIO N: 1 
Size 10 25 50 100500 lK 10K 12K 15K 17K 25K 

05 

~J- : 
f--~ --t----

08 • I 
I ! 

260 7a 120 155 '0 BO 250 35 50 20.6 

10~ 360 240 .80 940 350 110 BOO 560 1400 
r-·~-·---~~----+---~~---+----4-----~---+-----r--~ 

1.000 1000 1.310 1.310 1.310 1.310 1.310 

GYRO MOTORS 

SAMPLE: 16H4A-AAO-AO 

Voltage 60 (AC, Moq. Sq_ Wave) 

Frequency 400 Hz 

1,400 1.400 2.75 

BULLETIN 
GM-369-1 

Inverter 

26-30 

DC 

f-- .. - ® Current 0.120A or 0.080A 0.200 or 0.150 @ 28 VDC 

1£> 
._-

11 
---- I-- 1--

I 

15 
- _. 

18 
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INSTANT 
TORQUE 

GUIDE 

Power 6.2 or 4.8 Watts 

RPM 12,000 or 8,000 

Rotor Weight: 130 or 109 Grams 

Rotor Inertia: 280 or 150 GM-CM' 

Unit Diameter: 1.625 or 1.557 in. 

-
-

CALL (516) 586·5100 FOR FULL GYRO MOTOR LISTING 

VERNITRON CORPORATION 
* Motor Products Division 

300 Marcus Boulevard, Deer Park, New York 11729 I (516) 586-5100, TWX: 510-227·6079 
Other Control Components Group Products: Control Components Division, Torrance, California -
Synchros, Resolvers, Torqsyns', Servo Assemblies; Magnetic Technology Division, Canoga Park, 
California - Torque Motors and Tachometer Generators. 'Reg. T.M. 

See YELLOW SECTION for Local Offices, Phones 1635 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Silicon NPN Planar 
Epitaxial 
Pholotransistors 

Maximum Ratings 
Maximum Temperatures 

Storage Temperature -6S·C to + 200·C 
Operating Junction Temperature +150'C 

Maximum Power Dissipation 
Total Dissipation at 2S·C, Pr =2S0mWderate 2.0mW/·C 
Total Dissipation at IOO·C, Pr;= 100mW 

Maximum Ratings 
Maximum Temperatures 

Storage Temperature -6S·C to +180·C 
Operating Junction Temperature +lS0·C 

Maximum Power Dissipation 
Total Dissipation at 2S·C, Pr=SOmW derate O.5mW/·C 
Total Dissipation at IOO·C,·Pr=12.SmW 

Note 1: The light source is a frosted tungsten incandescent lamp ot 2854°K. Nota 2: The light source is a gallium arsenide LED pulsed with a rise and foil time ot < 0.3 J,Lsec. 
Note 3: Pulsed conditions: 300 JJ,sec., 2% duty cycle. 

CLAIREX ELECTRONICS® 
A DIVISION OF Cl.AIREX CORPORATION 

560 SOUTH THIRD AVE., MOUNT VERNON, N.Y. 10550 • WRITE FOR NAME OF YOUR NEAREST CLAIREX REPRESENTATIVE OR DISTRIBUTOR. 
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Type 2 CdS (photosensitive material designated by last number in ordering abbrevi· 
at ion. i.e. CL5M2). Peak spectral response 5150 angstroms. bluest response photosensi­
tive material. high stability, lowest temperature error. 

CL503 .5X.5 7.2K 1:10,000 250 500-250' 
CL5M3 .55 X .1S 7.2K 250 2000-5001 

CL603 .25 X .5 133K 300 75 
CL603A .25. X .5 75K 300 75 
CL603AL .25 X .5 3.5K 170 75 
CL703 .36X.IS 133K 300 125 
CL703A .36 X .18 67K 300 125 
CL703L .36 X .IS 2.7K 100 125 
CL903 .21 X .15 133K 250 50 
CL903A .21 X.15 67K 250 50 
CL9113L .21 X.15 6.0K 100 50 

Type 3 CdSe, peak spectral response 7350 angstroms, fast response, and very high light­
to-dark resistance ratio. Can be used for high speed switching or counting. Sensitive to 
near Infra red. For use with incandescent or neon lamps. 

CL504 .5X.5 1.5K 1:1000 250 500-2501 

CL5M4 .55 X .IS 1.5K 250 2000-5001 

CL504L .5X.5 0.25K 170 500-2501 

CL5M4L .55 X .18 0.25K 170 2000-500' 
CL604 .25 X .5 30K 300 75 
CL604L .25 X .5 1.5K 170 75 
CL704 .36 X .IS 30K 300 125 
CL704L .36 X .18 0.6K 100 125 
CL904 .21 X .15 30K 250 50 
CL904L .21 X.15 2K 100 50 

Type 4 CdSe, peak spectral response 6900 angstroms, lowest resistance photocells 
available. Can be used for "on-off" applications when low resistance is desired. for 
use with Incandescent or neon lamps. 

CL505 .5X.5 9K 1:100 250 500-2501 

CL5M5 .55 X .18 9K 250' 2000-500' 
CL505L .5X .5 1.5K 170 500-2501 

CL5M5L .55 X .18 1.5K 170 2000-500' 
CL605 .25X.5 166K 300 75 
CL605L .25X.5 7.5K 170 75 
CL705 .36 X .18 166K 300 125 
CL705L .36X.18 3.3K 100 125 
CL905 ~21 X .15 166K 250 50 
CL905L .21 X.15 10K 100 50 

Type 5 CdS. peak spectral response 5500 angstroms (closely matches the human eysL 
most stable, lowest memory photocell available. Can be used in light measuring appli­
cations and precision Jow speed switching. For use with incandescent, fluorescent or 
neon lamps. 

Type 5H .CdS, peak spectral response 5500 ongstroms (closely matches the human eye). 
Combines high speed, stability, linearity, and uniform color temperature response. 

SEC. 3700 • PHOTOELECTRIC EQUIPMENT & COMPONENTS 

, Type 7 CdS, peak spectral response 6150 angstroms, moderote speed and ratio. Can be 
used in general beam brealdng applications. For use with incandescent, neon or fluor­
escent lamps. 

CL707H .36 X .18 500K 1:1000 300 125 
CL707HM .36 X .18 lOOK 250 125 
CL707HL .36X.18 10K 100 125 
CL907H .21 X.15 600K 250 50 
CL907HN .21 X.15 300K .100 50 
CL907HL .21 X .15 24K 100 50 

Type 7H CdS Peak Spectral response 6200 angstroms. Very fast decay time coupled with 
low resistance and high IIne'arity. Ideal for beam breaking applications. 

Resist .. Minimum Maxi-
Pholocell ance@ resistance mum Power 
ordering Diam.X 2fc± ratio from voll- Dissipation 
abbt'3Vi- Lenglh 33V3% 2 fie 10 Dark age @25·C 

ation (inches) within S sec. (mw) Type 

CL703/2 .• 36X.18 50K 1:10,000 300 125 3 CdSe 
CL703L/2 .36 X .18 6.5K 1:10,000 100 125 3 CdSe 
CL704/2 .36 X .18 17K 1:1000 300 125 4 CdS. 
CL704L/2 .36X .18 1.5K 1:1000 100 125 4 CdSe 
CL705/2 .36X.18 166K 1:100 300 125 5 CdS. 
CL705L/2 .36 X .18 7.5K 1:100 100 125 5 CdS 

DUAL ELEMENT 
Photocells contain two separate elements with two separate leads and one common lead. 

PHOTOMOD® 
PHOTOCELL-LAMP ASSEMBLIES 

Part No. Raled Resistance (Max. Ohms) IMax. Allowable Cell 
Lamp Voltage @ Raled Lamp Valtage Voltage @ Peak AC 

CLM3006A 6 160 120V 
CLM4006A 6 55 120V 
CLM4012A 12 30 120V 
CLM3012A 12 160 120V 
CLM5HIOA 10 3000 120V 
CLM7HI6A 16 550 170V 
CLM3120A 120 1150 120V 
CLM4120A 120 160 120V 

FOOTNOTE, 1 With and without heat sink. 

CLAIREX ELECTRONICS® 
t\ DIVISION OF CLAIREX CORPORATION 

560 SOUTH THIRD AVE., MOUNT VERNON, N.Y. 10550 • WRITE FOR NAME OF YOUR NEAREST CLAIREX REPRESENTATIVE OR DISTRIBUTOR. 

eem/1971 See YELLOW SECTION for Local Otrices, Phones 1637 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

From photosensing components to 
Custom Optoelectronic Assemblies and Systems ... 

You'll get the best in sensor technology from 

SENSOR TECHNOLOGY. INC. 

Fast switching with extreme­
ly narrow field of view for 
minimum cross-talk. Her­
metically sealed glass pack­
age is small, Ideal for close 
pOSitioning. 

Sensor Tech "Hi-Blue" cells 
provide an output up to 
300% greater than standard 
silicon cells sensing the blue 
(400 nm.) region, to simplify 
and reduce amplification. 

Silicon ph(Jtovoltaic cells for 
faster response speed and 
lower reverse leakage than 
standard cells. Single cells 
or arrays in geometries to 
meet any device requirement. 

Dual-in-Iine packa~ed photo­
transistor arrays In rugged 
mountings designed and pro­
duced to your specifications. 
DTL, RTL or TTL interfacing. 

Hij!h sensitivity and fast 
SWItching in rugged TO-18 
case or miniature no-lead 
case for mounting directly 
into PC boards. All ratings. 

Ideal for color recognition 
systems because they have a 
peak response identica I to 
that of the human eye (555 
nm.) and do not require bias 
power for photovoltaic action. 

An exclusive ST develop­
ment, Edge Contacts maxi­
mize the usable active cell 
area, permit closer mounting 
to the light source. May be 
specified for anyST cell type. 

Thin-film sensor/ amplifier 
circuits in minimum space, 
in custom housings for ease 
of mounting. Amplifiers are 
DTL or TTL compatible. 

HIGH EFFICIENCY 
PHOTO-TRANSISTOR ARRAYS 

Multi-position NPN arra¥s 
housed in standard drop-m 
packages. High sensitivity 
and fast reading. Interface 
with DTL, RTL or TTL logic. 

A new line of silicon cells 
that lets you "pick" the peak 
spectral response character­
istics you want and need at 
any point on the spectrum ... 
from blue to infra-red region! 

Highly efficient photovoltaic 
cells for light actuated de­
vices or for converting sun­
light directly into DC power. 
Cells, arrays or panels to any 
size or shape. requirement. 

Photovoltaic or Photo con­
ductive. Fiber optic interfac­
ing, sensing, amplification, 
biasing and packaging in 
one unit, to any requirement. 

WRITE FOR LITERATURE: SENSOR TECHNOLOGY, INC., 7118 GERALD AVENUE, VAN NUYS, CALIFORNIA 91406. (213) 781-2154 
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DIFFUSED 
STANDARD 
SERIES 
This sl'ries features "P" on 
"N" diffused barriers offering 
long term stability and ruggedness un­
der all levels of incident irradiation to 
as high os qirect sunlight. These devices 
may be used photovoltaicly without bios 
or biased to 100V. 

[]J '0"""" POSI:ION ~' , '~ 
SENSING 
SERIeS ' • 
Consisting of both 
long line single axis light position sens­
ors an'd circular one- and two-axis sens­
ors, this series provides heretofore un­
obtainable position sensitivity, resolu­
tion and off center absolute position 
accuracy. 

CALIBRATED 
SERIES 
Provides a fast, 
convenient, and 
accurate standard 
traceable to NBS for photometric and 
radiometric measurements. Calibration 
stability is better than 2 percent over 
a 6 month period. 

8J _ 
DIGITAL -+-bfnt:> 
PHOTOMETER 
A-digit r!ladout in footcandles, footlam­
berts or watts/em" (lO-a to 10" footcan­
dies range). Photometer comes complete 
with detector, mount, cosine receptor, 
factory cq/ibrotion, photopic filter, car­
rying ~ase, and BCD output. Total price 
$925. 

LOW 
CAPACITY 
SERIES 
This series tokes advontage of the low 
distributed detector capacities possible 
with the Schottky Barrier process. This 
process permits UDT to maintain the 
excellent low capacity characteristics of 
high resistivity "N" type silicon, 

L~:l V,.,CON /" TARGET ," 
SV-l00 silicon vidicon / "" , 
targets are high per- W 
forma nee, high ' 
density orrays of photodiodes on a 
silicon c~ip. Charocferistics are: 0.001" 
center-to-center spacing, spectral re-

sponse peak at 9000't total targ~t 
leakoge current is 5 no, low blemish 
count, no l'lg or hysteresis. 

eem/l~71 
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12 ways ~§j~:."'~O'~'~ili~'m' to shed to center spacings from 0.008" to 
, 0.500". Multiple chip or monolithic 

some light 
oo.your 
Silicon 

detector 
problems 

It all starts with UDT 
And our overwhelming selection of both diffused and 

Schottky Silicon PIN photodetectors. 
Add to that, our complete array of digital light measuring 

instrumentation, and you begin to see the light •.. 

to a spectral response of 2000 A to 11,500 A and 
sensitivities of D' to 1013• And with response time to 

4 nanoseconds and absolute caiibrations traceable to NBS. 
Write (on your letterhead) for our FREE design manual. 

It'll shed a lot more light on your problems. 

from 
UNITED DETECTOR 

TECHNQLOGY 

1732 21st Street 
Santa Monica, California 90404 

(213) 393-2781 or 393-3785 

See YELLOW SECTION for Local OBlee., Phone. 

construction to 1 0" -in length, A wide 
~~I~~ty of mountlng schemes are avail-

SPECIALS 
The Schottky 
and planar 
diffused tech­
nologies emplo,vecj ...... 
by United De­
tector Technology 
are ~ery readily adaptable to new geo­
metries and to modified characteristics. 
Geometri,es possible include lengths to 
10", widths to 1", diameters to 2". 

[I] ~ DIGITAL .~ r 
LASER ~ oj 
POWER METER 1/ 
4-digit, readout in microwatts - milli­
watts - watts, for any 3 preselected 
monochromatic colors or white light 
(10-0 to 10 watts). Meter comes complete 
with detector, bench mount, filter holder, 
carrying case, and BCD output. Total 
price $840. 

LONG LINE SERIES 
Utilizing the cold formed 
Schottky Barrier permits 
this Ipll on "Nil 
barrier to be evapo­
rated up to 9" in 
length. These devices 
have low distributed 
capacity, good blue response, and low 
leakage current independent of a guard 
ring. 

[ill r:a./l~ 
X-Y LINEAR ~. 
DISPLACEMENT DISPLAY 
'ijlis Instrument, when used with one of 
UDT's "SC" position detector; and colli­
mated light source, gives a display in X 
and Y with a resolution better than 
0.0001 ". Unit includes two null meters, 
two UDT-300 Differential Amplifiers, 
power supply, and null controls. 

AMPLIFIERS 
(UDT 300) 
UDT-300: Differential 
amplifier and balance 
control for position sensing. 
UDT-IOO: Low noise, single 
Input AC voltage amplifier. 

UDT-400: Transistor can (TO-5) mounted 
detector-amplifier combination, DC to 
400KHz. 

UDT-200: 5 nsec rise time detector am­
plifier. 

1639 



·Vol.2 . SEC. 3700 • PHOTOELECTRIC EQUIPMENT & COMPONENTS 

HOW TO ORDER (example) 

VT-lO~ 
series ~I reSistance 

material 

MATERIAL PEAK SPECTRAL. RESPONSE 
Type 0 CdS (Broad Spectrum) 5650 A 

Light dependent resistors in 5 materials m: ~ g~~e m::~ ~r:t;11Iy) 7350 A 
SISOA and 8 styles. All "= 33Y3% tolerance for Type 3 CdS (High Speed;and Stability) SSOO A 

a 2 Ft.-C resistance_ Type 4 CdSe (Low Resistance) 6750 A 

VT ·100 Series (Plastic) VT -200 Series (TO-lS) VT -300 Series (TO-S) DUAL ELEMENT CELLS VT -700 Series (Plastic) 
zoo MW@2S'C 50 MW@2S"C 12SMW@25'C VT -300 Series 250MW@2S"C 

W'!liam. 
Part No. 2 FL-C Max. Part No. 2 Ft.-C Ma •• Part No. 2 Ft.-C Max. Part No. Z Ft.-C Part No. Z Ft.-C Max. 

R.sls. K n Volt. Rosis. Kn Volt. 

rr 
R.sls. Kll VolL 

n R.sls. Kn '-"-n VT·IOL 1.6 200 VT-ZOI 4.S 100 VT-30L 1.8 ZOO VT-301/2 7.S 

~.~ "~r VT-IOI 3 200 VT-202 8 100 VT-301 3 200 ~:~g~e 16 VT-701 S.O 200 
VT-IOIH 6 200 VT-202H IS 100 VT-30IH 6 200 32 VT-721 2.SS SOO -
VT-I02L 9 300 VT-203 22 SOO VT-302L 10 300 VT.312(2 S VT-721H 4.8 SOO 
VT-I02 16 300 VT-203H 44 300 VT-S02 16 300 VT·313 ~2 10 VT·732 10 300 
VT-I03L 32 300 VT-204L 88 300 VT·303L 32 300 VT-33S/ 60 VT-74L .4S 100 
VT-IOS 66 300 VT-20t 110 SOO VT·303 70 300 VT-34L/2 I.S VT ·741 .90 100 
VT-I04 136 300 VT·ZOS 1000 300 VT-304 144 300 VT-341/2 3 

. VT-lIl 2.3 200 VT-211 2.S 100 VT-2OO VT-30S 1000 300 
VT -800 Series (Plastic) VT-lIlH 4.6 200 VT·211H S.S 100 10-18 VT-311L 2.1 200 VT-300 

VT -500 Series (TO·~) VT-112L 9.2 300 VT·212L 6 100 (DialJl..ln) VT-311 4.2 200 TO-5 l7SMW@2S"C "-dilll'll, VT-ll2 22 300 VT·212 7.8 100 VT-SI2l 8.4 300 (Dialll •• 32S) SOOMW@25'C VT·SOI S.O 200 VT-113l 44 300 VT·213L 16 100 VT-SI2 22 300 VT-SDl 1.3 ZOO 

~ 
VT-804 140 300 n VT-1l3 60 300 VT·lOO VT·2IS 22 SOO VT-SI2H 30 SOO VT-SOI 2.6 ZOO VT-82l 1.9 100 VT-121 3 200 T~f::U) VT-213H 32 300 VI·313l 60 SOO VT·SOIH 4 300 VT-833 33 300 VT-12IH 6 200 VT-214l 64 300 VT-314 140 300 VT-SD2L 8 300 VT·83S 330 300 VT-I22L 9 300 

(Diam. •• -) VT-214 140 300 VT-32L 1.95 200 ..... , VT-S02 16 SOD VT·341L .90 100 VT-122 16 300 VT-221 6.8 100 VT-321 3.9 200 VT-503L 32 300 VT-12Sl 32 SOO VT-222 10 100 VT-321H 7.8 200 VT-S03 66 300 VT-12S 66 300 VT-222H 20 100 VT·322l IS.6 300 VT-5IL .7 200 VT -900 Series (Plastic) 
VT-124 IS6 SOO VT-223 40 SOO VT·322 S1.2 300 VT-511l 1.4 ZOO SOMW@25'C VT-132 10 200 VT·223H 6S SOO VT·325 1000 . 300 VT·5lI 2.3 300 VT·5OI 4.3 100 

BAII-dia",. 
VT-133l 14 ZOO VT·224l 80 300 VT-3SSL 14 200 VT·5lIH 4.6 ·SOO VT-SOO VT·502 8.0 100 VT-133 28 200 VT-224 500 300 VT·333 28 200 VT-512L 9.2 300 T04 VT·903H 44.0 300 VT-14l .6 ZOO VT-225 1000 300 VT-34L .6 200 VT-S21 2.6 200 (LowProlile) 

VT-904L 88.0 300 VT-141 1.2 ZOO VT-232 100 100 VT·341 1.2 200 VT·S2IH 5 300 
(DIlm .... 9O) 

VT-14IH 2.4 200 VT-233l ISO 100 VT·341H 2.4 300 VT-904 110.0 SOO 
VT-142L 4.8 300 VT-233 350 100 VT-342l 4.8 300 VT-522L 9 300 VT-912l 6.0 100 
VT-142 7 SOO VT-234 700 100 VT-S42 7 SOO VT·S22 18 SOO VT-912 15.0 100 
VT-I43L 14 SOD VJ.235 1400 300 VT-343l 14 300 VT·523L 36 300 VT-913H 32.0 100 
VT·I43 28 300 VT-241 2 100 VT-343 28 300 VT·533L 12.5 ZOO VT-914l 64.0 100 

VT·241H 4 100 VT·533 25 200 VT-91t 140.0 2S0 
VJ.242L 8 100 VT-S4l .25 200 VT-93L 11.0 100 
VT-242 IS 100 VT-S41 .S 200 VT-931 22.0 100 
VT·242H 30 300 VT-S4IH I 200 VT-932 100.0 100 VT-S42l 1.5 300 VT·941 2.0 100 VT-S42 2 300 

VACTROLS PHOTON ISOLATORS LED, INCANDESCENT, OR NEON ACTUATED 

VTll Sorlo. 
TO·S Hermetic 

.64" heighl 

VTLIAI 
VTLlA2 
VTLlA3 
VTLlA4 

1640 

VTl2CI 
VTl2 Sorl •• VTl9 Sorle. VTL9/2Sorl .. VTL2C2 

TO-5 .63' Diam. 2 cell. - I lamp VTL2C3 
Hermetic .70' heighl Same specs as VTL2C4 

VTL9 Series 

VTLl Series 

1.5 SO 
VTL9AI 

500 VTL9A2 
6.0 40 150 VTL9A3 

10 14 800 VTL9A4 
12 25 250 VTl9AS 

VTL9A9 
VTL9AIO 
VTL9Al1 

200 
800 
600 

LED INPUT (40 ma) 

10K 10· 
PAM-l PHOTOCELL AMPLIFIER MODULE 

500 111· The Vaclec Pholocell amplifier module (PAM) consists 01 a 
2K 107 malched selenium pholocell and a high gain operational 

amplifier. All solid .Iale unll replacemenllor pholotube and 100 4x 10' associated amplifier or multiplier. 

VTL·9 Series Input 
Specifications 
"= IS VDC; + IS ma ma •• 

VTl9{2 DUAL CELL Output 
Rosponse Tlmo 

0-10 VDC; 2 K min. load reslslance (I) 

1.5 
6.0 

10.0 
10.0 
10.0 

100 u sec. • Phalomotrlc 
SO 400 Response 
40 60 (min. with 
14 250 2850" K Saurce) 6u V/lc/ohm 
22 300 (I) load resislance Is Ih. parallel combinalion 01 leedback 
22 ISOO and external load. 

VACTEC INC. 
2423 Northline Ind. Blvd .• Maryland Heights, Mo. 63043 

Phone: (314) 872-8300 
Write for bulletin on specific product of interest. Vactec designs and 
manufactures wholly within the U.S.A. Send your requirements for special 
sizes or characteristics. 
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SEC. 3800 • OPTICAL EQUIPMENT & ACCESSORIES 

THE NO. 1 SO'URCEF'OR LIGHT .. " '.. " ". 

wEsLFii',irERRAcE, ROSEMONT,ILLINOIS 60018 • (912) 671-4921 ~, CABLE ADDRESS. AMGLOj 
.. ~ .. _~~:':.~~~.~.. N... ,,'"._ ".~.h."""~ :.'."_"0" ~ .... o.~., _" •• ,", ••• _" "0 .• ,_", ·~"'~ ...• '_~'~N·~'~~':.' ~. ~.M_".~;""'"~'"~.'M'_"··"'.~" . ,'~~"~" .~""H,J 

LINEAR fLASHTUSES 
Amglo manufactures 36 different types of standard pyrex 
and quartz linear tubes. New standard tubes include de· 
signs in excess of 500 types. 
Listed below are a few of the various types: 

Typical 
Arc Lgth. 00 Input 

Part No. (inches) mm Joules' 
LSP160 I" Pyrex 6 100 
LSP360 3" Pyrex 6 150 
LSP380 3" Pyrex 8 200 
LSP680 6" Pyrex 8 250 
LSP12100 12" Pyrex 10 350 
LSP20100 20" Pyrex 10 700 

LXQ360 3" Quartz 6 300 
LXQ660 6" Quartz 6 600 
LXQ380 3" Quartz 8 600 
LXQ680 6" Quartz 8 800 
LXQ6100 6" Quartz 10 1200 
LXQ6150 6" Quartz 15 2500 

• Depending on pulse width Ratings for 1-2 MS pulse width. 
Other Linear Tubes available with special electrodes. 
Tube Diameter to 25mm OD and lengths to 30". 

r !i 

i1 , 

H-88 SERIES SIGNAL, STROSOSCOPE 
AND PHOTOGRAPHIC fLASHTUSES 

,11 

j 

The H·88 series tubes were especially created for applications requiring 
heavy duty use under exaCting conditions. The tube is consuucted of 6mm 
0.0. Pyrex with Iron triple carbonate coated e1ecuodes. The H-8S is ideal 
for aircraft suobe beacons, high intensity warning lights, photographic speed· 
light and high speed suoboscope applications. 
H·88-D 
Tube only - two turn Helix % I.D. 
'X." Centers, 13/4" Overall length. Flex­
ible braid connection. Triggering may 
be accompl ished with a fine wire 
wrapped around tube' making contact 
with silver stripe. 
H·88·T 
Same as H-88·0 except with trigger band. 
H-S8-B8 H·88·0 H·88·T 
T-88·T Mounted in Octal Base. Mounts 
in standard octal socket type 7888 Oia. 
1'h1 x 2W' high exclusive of pins. 
H-88-BF8 
H-88-B series with frosted cover for flat 
diffused light. 
H·aa-W 
With White Reflective Base. 
The H-88 is available in 4 pin, Octal 
and 3 pin wafer bases. H-88-88 H·88·BF6 H·88·W 
GENERAL SPECIFICATIONS: 
Operating voltage: 450-900. Maximum If!put: 89 joules/B!Il'I!, .M.~fJJ.If!!} 
,ecommended "".,age powe,.. 10 watts. Output: 4500 Lumen seconds a' 125 
joules. A, 10 joules (450 volts) the peak ou,pu, is approximately 1 million 
lumens (250 lumen-seconds) a' a Bash ra,e of 60 per minute. 

REfLECTOR ASSEMSLlES 
FOR USE IN STROBOSCOPES, 
WHEEL ANO BALANCING 
EQUIPMENT. 
ARA400SD·H88P4 Semi Diffused Flat 

Field 
ARA400S-H88P4 Specular Finish 
ARMOOS·H88TP4 with built in Trig· 

ger Coil 
ARA400 Series is 4~z" Diameter x 
3%" Deep, operating at 350-600 
Volts. Other sizes available. 
Ratings (H88 type tube) 
Max, Energy. 125 Joules ~er flash 
Repetitive Flashing. 60/mlnute 
10 Joules/flash - 100 flashes/sec­
ond - .1 joules/flash 

ELECTRICAL SYSTEMS AMGLO PS-4000-28 
Energy charging supply for use in Flash Photolysis. High 
Energy Stroboscopes, Flash Photography, Laser Excitation. 

,,' The PS 4000·28 is a versatile equipment designed for reli­
able continuous use. The unit features Variable Energy up to 
1200 Joules/Flash at a rate of up to 6 Flashes/second. Pulse 
width is variable from 20 Microseconds to 1 Millisecond, 
depending on Flashead selected. 

The PS 4000-2B is f~ly representative of the Quality and 
Workmanship expected of the No. 1 Source for Light, 

AMGLO AC 5000-1 
Energy Storage Charging Supply 
The AC 5000·1 is a low cost 0·5KV supply containing a 
versatile trigger module. The AC 5000 will charge an 
E.xternal 50 MFD CapaCitor to 4000 Volts in 10 seconds. 

eem/1971 

HELICAL fLASHTUSES 
Amglo Helical Tubes are available in Pyrex and 
Quartz in IO's from YI" to 4" and tubing diameter 
to 25mm. 

Tu~g. ~Pical 
Oia. nput 

Part No. Turns OIA. mm Joules 

HSP28·lhA 2 112" Pyrex 8 200 

HSP48-lhA 4 112" Pyrex 8 400 

HSP58-lhA 5 '12" Pyrex 8 450 

HSP510·lhA 5 1112" Pyrex 10 1000 

HXQ28-lhA 2 112" Quartz 8 800 

HXQ48·lhA 4 112" Quartz 8 2000 

HXQ510-1lhA 5 1112" Quartz 10 4000 

HXQ515-1A 5 1" Quartz 15 10000 

Helical Lamps available in 6mm 00 to 25mm 00 
Quartz and Pyrex and IO's to 4". 

TYPE HD-2 TYPE HD-2A 
Operating voltage 350·500V. Energy 
inpu, 30 '0 150 Watt·seconds. For 
use with elecuolytic condenser of 
450 vol' rating. Use AMGLO ST25 
Trigger Transformer. 

Operating voltage and energy inpu, 
similar '0 HO·2. Employs twO turn 
helix wi,h cenual cathode housing, 
producing longer life characteristics 
than HO-2. Use with AMGLO 
MT55 Trigger Transformer. 

Part & Description 

HD-20 
Tube only 

HD-2 
Tube mounted in 
Reflective Base 
with Glass Cover 

HD·2R 
HD·2 mounted in 
AR 365 Reflector 

U-3S·0 

Glass portion of 6 MM tube 
1112" long x 'UI" wide. 
Mounts on 112" Centers. Flex· 
Ible Braid Electrode Can· 
nections. For noncritical ap· 
plications, a fine wire may 
be wrapped around nose of 
tube to apply trigger pulse, 

EXPERIENCE 

Part & Description 

HD-2AO 
Tube only 

HD-2A 
Tube mounted in 
Reflective Base 
with Glass Cover 

HD·2AR 
HD-2A mounted in 
AR 365 Reflector 

U-3ST 

Same as U·35·0 ex­
cept with adjustable 
Trigger Band. Ideal 
for Stroboscopes 
and Amglo Flat 
field Series Reflec· 
tors. 

U-3S·S 

U-35-T Mounted with 
white Reflective Disc in 
3 Pin Base. Plugs into 
standard 6 Prong Radio 
Tulle Socket Type 78S6. 
Dla. 1'18" x I:W' high, 
exclusive of pins. 

The production of reliable and efficient flashtubes is 
an art, understood and practiced by relatively few 
organizations in the world. The development of these 
devices involves an intimate and extensive knowledge 
of plasma physics, precious metal properties, vacuum 
technology and electronic control systems. In addition, 
the ability to produce these devices requires the utili­
zation of skilled and highly specialized craftsmen. The 
AMGLO Corporation is a leader in this field because 
it has the background, craftsmen, and over 30 years 
of practical experience in producing flashtubes. 
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BULOVAi) LIGHT CHOPPERS/SCANNERS 
APPLICATION AREAS 

• Bolometers 
• Burglar Alarm Systems 
• Colorimeters 
• Densitometers 
• Horizon Sensors 
• I nformation Storage 

systems 
• Intrusion Systems 

'LIGHT CHOPPERS 

• Ion Beam Choppers 

• IR Detectors 
• Mass Spectrometers 

• Radiometers 
• Spectrophotometers 

• Star Trackers 
• Telemetry Systems 

I,: 
,( T 

-,,:«« 

A NEW CONCEPT OF LIGHT MODULATION 
THAT OUTMODES MOTOR DRIVEN TYPES 
Light choppers and scanners are used to chop light and similar 
energy beams, switch a radiation source to two or more sensors, 
switch two sources alternately to one sensor, scan an area with a 
radiation source, and for many other putposes. Based upon tl1e 
balanced vibrating members of a tuning fork, optical choppers offer 
outstanding advantages over motor driv~n types. Features: • Power 
requirements as low as 500 tnw • No lubtication needed' No wearing 
parts • Lightweight - % to 3 oUnces maxirhum • Reference signal 
voltclge available· Small size - as small as %" x %" x l~t. 

STANDARD APERTU~ES (inch. Be mm) 
Frequency L40* L2 LBC·· 

Hz In rilm in mm in mm 

10 .4 10 
30 .4 10 
50 .4 16 

100 .4 10 

150 .4 10 
200 .32 8 .20 5.0 .Hi 4.0 
400 .2 5 .12 3.0 .12 4.0 
800 .08 2 .08 2.0 .04 1.0 

1000 .05 1.2 .05 1.2 .032 .8 
2000 025 .625 .02 .5 

L40C 
~8"x3"x 

'Va" 

L2C 
0/4" X 1'12" 

llC 2500 015 .375 
3000 012 .300 1 v." I 1'12"1%" 

*The length of ap~rture,ls 10 mm. mlnlmuill 

(Patented and Patent Pending) 
··Lerigth of ilperture is a minimum of twice the width. 

OPTICAL SCANNERS T"ORSIONAL T'Y' pOE L44 for frequencies 100 to 600 Hz 
, ' , L45 for frequencies 600 Hz to 10KHz (Patented and Patent Pending) 

A fixed fre4l1en!:y device which can, In Its simplest forni, be used to cause a light, or energy beam to 
scan a target In a harmonic manner. 

MODEL l-45 
0/4" I 1" x !]f." High 

MODEl L·,,4 
1'12" I 1 V." x Approx. 

3" High 

SPECIFICATIONS 

flIed AnNUlar 
Fre~:ncy Amp ltude 

',Peak to Peak·' 

100 20P 
200 140 
400 100 
800 70 

1000 60 
2000 5° 
4000 40 
6000 30 

10000 20 

·Angle is doubled upon reflection. 

Maximum 
Mirror 
Size 
MM 

30x30 
20x20 
15 x 15 
10 x 10 
10 x 10 
7x7 
7x7 
5x5 
2x3 

Maximum angular velocity in degrees per 
second is ... f. G • 

ACCURACY: Normally ±2%; better on request. 
REFERENCE SIGNAL: Squared wave; 5V rms 
min. into 50K ohms. 
OPERATING TEMPERATURE: -55°C to 
+ 85°C. Other ranges available. 
INPUt: Approx. 400 mw at 24 to 28V DC 
Driver Amplifier for 115V AC also available. 

TAUT BAND TYPE L 50 A mechanically resohant device in which the restoring force Is 
• a taut ribbori. Power to start and maintain the oscillations Is 

furnished by Ii solid state driver powered from d.c., optionai llOV AC drivers ,are also avaiiallJe. 

Frilq. Range 
HZ 

Mirror Angle 
Peak to Peak 

5 to ~4 300 
25to 40 250 
41 to 99 200 

Stock Mirror 
Size 

25 x25 MM 
15 x 15 MM, 
15 x 15 MM 

ACCURACY: Normally ±2% from OOG to 40°C 
(higher on request) .. 
REFERENCE SIGNAL: IV p to p min. into 
50K ohms. 

MODEL laO 
11<," sq. x 'Va" Hllh 

100 to 149 
150 to 199 

1!>" 
100 

10 x 10 MM 
10 x 10 MM 

OPERATiNG TEMPERATURE: -40°C to +50°C 
INPUT: To driver unit 6 to 28V DC. 
SIZE: 1 '12 x 1 V2 x W' high. 

200 to 400 50 10 x 10 MM WEIGHT: .75 oz. approx. 

Manufacturer of the widest range of Frequency Control Components: Crystals' Crystal Oscillators· Crystal 
Filters· LC Filters· Tuning Forks' Fork Oscillators· Ovens· Coils • Servo Amplifiers 

BULOYA AMERICAN TIME PRODUCTS 
'ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY. INC. WOODSIDE, N. y, 11377 • 212335-6000 

: 
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Perfect your eeTV system 
with COSMICAR® lenses 

~1 00 EF 

Article Focal Length Lens Image Format Covered f·stop Focusing Outside Overall Mounting Net Note Number & Aperture Element Diagonal Horizontal Vertical Range Diameter Length Type Weight 

22-66mm 39° 41' 32° 12' 24° 26' 5' or 105m 
~Z·6618 1: 1.8 11 ! ! ! 1.8-22 to infinity 77.0mm 146.0mm C·mount l,100g 3 x zoom lens 

13° 43' 11° 0' 8° 15' 

~RZ·6618 
Technical data of optical system are similar to #Z·6618. 108.0mm 151.0mm C·mount l,680g Motor driven 
Motors are driven with 6V. D.C. Control box attached. 3x zoom lens 

22.5-90mm 3So 18' 31° 12' 23° 19' 5' or 1.5m #Z·9015 1 : 1.5 15 ! ! ! 1.5 .... 22 to infinity 85.0mm 170.0mm C·mount l,280g 4x zoom lens 
10° 2' 8° 2' 6° 0' 

#RZ·9015 Technical data of optical system are similar to #Z·9015. 120.0mm 170.0mm C·mount 2,500g Motor driven 
Motors are driven with 30V. A.C. Control box attached. 4x zoom lens 

20-200mm 43° IS' 35° 14' 26° 47' S' or 2.5m C-& 10 x zoom lens 
#Z20019 1: 1.9 15 ! ! ! 1.9-16 to infinity 115.0mm 275.0mm Pentax· 2,500g Fully closed 

en 4° 33' 3° 38' 2° 44' mount diaphragm 
CC 

15-145mm 55° 46' 45° 36' 35° 8' 9' or2.5m Ill:: #Z·1025 14 ! ! l 2.5-22 85.0mm 170.0mm C·mount l,2S0g 9.7 X zoom lens ILl 1: 2.5 to infinity :e 6° 16' 5° I' 3° 46' 
CC #503 12.5mm 8 64° 50' 53° 52' 41°43' 1.4-22 10" orO.3m 48.0mm 64.0mm C·mount 210g (.) 1 : 1.4 to infinity 
Z #100EF Technical data of optical system are similar to #503. 84.0mm 68.5mm C·mount 580g Fully closed 
0 Automatic light control mechanism comprising galvanometer. diaphragm 
(.) 

12.5mm 10" or 0.3m is #1219 1: 1.9 8 64° 50' 53° 52' 41° 43' 1.9-22 to infinity 45.0mm 64.0mm C·mount 200g 
:; 

#2514 25.0mm 1.4-22 2' orO.6m 42~Omm 42.5mm 105g .. 1: 1.4 6 35° 14' 28° 30' 21°34' to infinity C·mount 
P'4 

~ #2514EF Technical data of optical system are similar to #2514. 70.0mm 45.5mm C·mount 300g Fully closed 
0 Automatic light control mechanism comprising galvanometer. diaphragm ... 
lit #2514EM Technical data af optical system are similar to #2514. . 99.0mm 70.0mm C·mount 500g Fully closed 
c Automatic light control system by D.C. motor. Control box attached. diaphragm 
II) 

25mm 2' orO.6m ... #2519 4 35° 14' 28° 30' 21°34' 1.9-22 42.0mm 47.0mm C·mount 100g 1: 1:9 to infinity 

#114N3 25mm 4 35° 14' 28° 30' 21°34' without l'orO.3m 40.0mm 34.0mm C·mount 85g Simplified lens 1: 1.8 stop to infinity 

#218 50mm 6 18° 2' 14° 29' 10° 53' 1.4-22 3.5' or 1m 45.8mm 65.0mni C·mount 260g 1: 1.4 to infinity 

#5019 50mm 6 18° 2' 14° 29' 10° 53' 1.9-22 3.5' or 1m 42.0mm 68.0mm C·mount 200g 1: 1.9 to infinity 

#504 75mm 5 12° 5' 9° 41' r 16' 1.4-22 4' or 1.2m 60.0mm 100.5mm C·mount 525g 1: 1.4 to infinity 

#7519 75mm 5 12° 5' 9° 41' 7° 16' 1.9-22 4' or 1.2m 50.3mm 73.5mm C·mount 270g 1 : 1.9 to infinity 
#2514Ml (25mm 1: 1.4), #100Ml (12.5mm 1 : 1.4), #15311 (50mm 1: 1.4) Technical data of optical systems are similar to #2514, #503 and 
MOTOR·DRIVEN REMOTE·CONTROL DIAPRAGM LENSES #21S. Motors are driven with 6V. D.C. 

11-66mm 53° 8' 43° 36' 33° 24' 6' or 1.8m #MZ·6X66 1: 2.0 13 ! ! ! 2.0-16 to infinity 60.0mm 123.0mm C·mount 520g 6x zoom lens 
1/1 9° 32' 7° 38' 5° 43' 0( 

• II: 40° 16' 32° 42' 24° 49' C'l1U 15-45mm 3' or 1m iii:!! #Z·4518 1: 1.S 11 ! ! ! 1.8-16 to infinity 59.0mm 102.0mm C·mount 520g 3 x zoom lens 
.. 0( 13° 56' nOlO' 8° 23' .e u 

8.5mm 8" orO.2m .. 2 #815 8 65° 46' 54° 44' 42° 26' 1.5-16 42.0mm 42.0mm C·mount 150g cO 1 : 1.5, to infinity DU .... e 
#1616 16mm 4 37° 54' 30° 45' 23° IS' without 0.5m 3S.0mm _27.0mm C-mount 80g Simplified lens s: 1: 1.6 stop to infinity 

#518 50mm 4 12° 33' 10° 3' 7° 33' 1.S-16 3.5' or 1m 42.0mm 49.0mm C-mount 200g 
1 : 1.8 to infinity 

OTHER LENSES & ACCESSORIES 
#15032 : 150mm 1:3.2 Element, 4. Coverage angle, 6° 4'. WI. 650g. 
#EX·2035: 200mm 1:3.5 Element, 5. Coverage angle, 4° 33'. WI. 700g. 
#EX·300 : 300mm 1:5.5 Element, 5. Coverage angle, 3° 2'. WI. 1100g. 
#EX·4056 : 400mm 1:5.6 Element, 5. Coverage angle,,2° 12'. WI. 2100g. 

#EX·5063: 500mm 1:6.3 Element, 4. Coverage angle, 1 ° 49'. WI. 1700g. 
Rear Operated (Gear Drive) Zoom Lenses 
Filter: UV and infrared types 
Stand for the vidicon cameras: Manually operated and intallable on the wall. 

COSMICAR OPTICAL CO., L TO. 
424, Higashi·Oizumi, Nerima·ku, Tokyo, Japan Cable Address: "MOVIEKINO TOKYO" 
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Light as a system: The power supply ... 
the optics ... the light source ... and 
the experience to make them a winning team. 

b 

~ Lamphouses by iii are designed for mercury or xenon short arc lamps. 2" or 3" optics. Maximum trans­
..." mission and uniformity over exposure area. For mask alignment photo resist systems, fluorescent micro­

scopy, spectrophotometry, image projection, as an optical bench accessory, and as a universal lab source. Back 
plate, available separately as a lampholder module has exceptional adjustability of lamp and optics. Lenses can 
also be purchased as independent components. 

b Photo resist exposure systems. A new line of equipment for photo resist exposure in printed circuit 
production and chemical milling; also applicable in lithographic platemaking. First exposure systems 
to combine high productivity. top fidelity and uniformity with self-sealed vacuum frames that can 

be handled independently of the exposure unit. A variety of table top and floor models are available. 

iii Mini Strobe. Low cost source of high intensity strobe light. Average IS-watt power. Helical xenon flash 
......" lamp is complete with trigger transformer and plug. 3" high from base. For aviation-marine-highway bea-

cons, photography, emergency and police vehicle flashers, computer output printers, advertising displays ... 

d Short arc lamps for applications where intense sources of UV, visible or IR illumination, or spectral 
matching are required. Mercury lamps from 100 to 500 watts; 2,000 to 30,000 lumens. Xenon.lamps from 
35 to 300 watts; 600 to 7,500 lumens. Extreme arc stability, reliability, constant lumen output throughout 

life of lamp. 

IA Power supplies. Standard power supply units are available for iii's full range of short arc and strobe 
~ lamps, and those of other manufacturers. The iii engineering team is expert also in the development of 

power supply criteria and subsystem hardware to maximize the effectiveness and reliability of new electro-optical 
systems. 

f Xenon flash and strobe lamps. This family of lamps available in wide range of powers, pulse durations 
and repetition rates. Noted for seal integrity, long life, reliable triggering and high conversion efficiency. 

. 8 to 18,000 joules; output of 15 to 50 lumen-seconds per joule input. Typical uses: visual strobe units, 
high speed and underwater photography, laser pumping, step and repeat p!inting, photo typesetting, office copiers. 

Custom design capability. Illumination Industries Inc. has 
assembled an engineering and manufacturing staff with a 
depth of experience unequalled in its field. We are anxious 
to apply this talent to the solution of your most challenging 
electro-oPtical problems. 
1644 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 
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COILS RF 
ANTENNA 
AF 

PC MINIATURE • PC STANDARD 
ENCAPSULATED • OPEN FRAME REED RELAYS 

COMPONENTS ~ 

~ ... m • .., ~". _ ..... ~."," .... 
customer specifications. Special winding facilities 
developed to insure accurate winding at high rates 
of production. 

GENERAL INFORMATION 
• All switches sealed in inert ~as, 
• Switching speeds in low millisecond time. 
• Contact material Di·Met, DIFFUSED GOLD, RHODIUM 

and Mercury to Mercury. 
• Maximum Initial Contact Resistance .05 to 0.2 ohm 

Dependent on Selected Contact Material. 
• Relays available with magnetic and or electrostatic 

shielding. 
o Special relay assemblies to customer specifications. 
For additional specifications or special design applica· 
tions, contact factory or nearest sales office. 

'We Manufacture Reed Relays to Customer Specifications. 

SERIES 100 RELAY ORDERING INFORMATION: 

1--1.950 I r-,700-j 

~. r=r~+. 
-1r--U30 'I ----r- -j,2501- 1 

.070 r--- 1.865 
FOUR LUGS 

.030 x .020 

Drive 
Voltage 

6 
12 
24 

48 

D.C. Coil Resistance ±10% 
120 Ohms 

450 Ohms 
1600 Ohms 

5700 Ohms 

SERIES 101 RELAY 

~ ~T W-L m ,220 

~',470~ ,'50 +-l .. ::-r-
,-- ~ ,020x.040 

I~ G 
r'A70----1 

!J 
PIN VIEW :..-J 

A single pole single throw 
reed relay with a 24 vdc 
call and 50 watt contacts 
would be specified as part 
number 100F·24. 

100·101 REED SWITCH SELECTOR CHART 
Reed Switch Max. Max. 

Code Reed Type Volts Current 

E 15W. Form A 250 1.0A 
F SOW. Form A 250 3.0A 

G loOW. Form A 250 3.0A 

H* SOW. Form A 500 3.0A 

J 3W. Form C 100 O.SA 

L lOW. Form C 150 0.5A 

M 20W. Form C 200 1.0A 
N SOW. Form C 250 3.0A 

'Mercury Wetted 

Drive 
Voltage 

6 
12 
24 
48 

ORDERING INFORMATION: 
A single pole single throw 
reed relay with a 24 vdc 
call and 50 watt contacts 
would be specified as part 
number 101F·24. 

COIL DATA 

D.C. Coil Resistance ±1 0% 
i20 Ohms 
450 Ohms 

1600 Ohms 
5700 Ohms 

----SERIES PCMO & PCMM------r-------SERIES TPE------
PRINTED CIRCUIT MINIATURE TERMINAL~ 0 I EPOXY ENCAPSULATED 

~50 : : Dim. - 1/1 L. X %/1 Dla. 
,300 'L.cl 0 Axial leads variable In length 

o 0 and spacing to order. 
1---',000--1 Call Voltage - 6, 12, 24 and 

PCMo PCMM & TPE REED SWITCH SELECTION CHART .--___ 4_8_V_DC_. _____ ..... 
Reed SWitch Reed Max. Max. 

Code Type AC Volts Current 

A lOW. Form A 250·1200 .5A 
H SOW. Form A 1000 1.0A 
C 4W. Form C 200 .1A CUSTOMIZED RELAY ~SSEMBLY 

AF • RF • ANTENNA COILS 
ANTENNAS RF COILS & INDUCTORS 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

For safety's sake. control circuits should be 
isolated from power lines and operated at 
low voltages such as those obtained from a 
battery or from any ALCOSWITCH RELAY 
described on this page. Several case styles 
are available, each incorporating similar elec· 
trical characteristics and they all perform the 
same ·functlon, but vary in shape to fit your 
particular needs. 

FR·l0l, FR·l02 and FR·l05 are permanently 
wired and occupy a minimum of space in 
equipment or appliance. FRE-I03 is a self· 
contained model that readily adapts to a 
standard AC outlet receptacle for experi· 
mental or for quickly assembled remote­
control circuit applications. FRP .. I04 is the 
plug-in model which makes use of a standard 
octal mount and is designed for electronic 
equipment which requires ready accessibility 
for ease of maintenance. 

rr;teAte aCnad~!~ b~h;p"e~~~:dufro~ ~:cft: 
switches located up to· several hundred feet 
away. The remote circuit carries a low voltage 
which is fully isolated to minimize any pos­
sibility of shock hazards. 

These models illustrated represent "stock 
FRE·I03 SPDT relays" available for immediate application, 

Plug·ln but they may also be supplied with modifica­
tions for your special use. 

SPECIFICATIONS 
Operating Voltage: ~....Jr----, 

80·125 VAC 60 Hz 
Primary Coil Current: 

Below 40 rnA 
Secondary Voltage (open): 

Below 30 volts 
Contact Voltage: 

95·125 volts 
Insulation Resistance: 

Over 30 megohms @ 500 VOC 
Dielectric Strength: 

One minute @ 1200 VAC 
Coli Temperature Ascent: 

Under 158°F. 
Load - FR·l0l: 6 amps (pwr Factor I) 

5 amps (pwr Factor .75) 
FR-102: 7 amps (pwr Factor 1) 

5 amps (pwr Factor .75) 
FRE·l03: 7 amps (pwr Factor 1) 

5 amps (pwr Factor .75) 
FRP·l04: 7 amps (pwr Factor I) 

5 amps (pwr Factor .75) 
FRP·l05: 7 amps (pwr Factor I) 

5.5 amps (pwr Factor .75) 
FR·l0l·230, FR·l02·230 & FR·l05·230 ar. 

230V Types at 50% of rated power 

Model 

FR·l0l 
FR·l02 
FRE·l03 
FRP·l04 
FRP.l05 

Maximum Control 
Circuit Resistance 

1300 ohms 
300 ohms 
400 ohms 
150 ohms 
280 ohms 

FR .. IOI SPST BASIC relay has a primary .nd secondary as a FA-I" .....----ovr 
step·down transformer, and a third winding acting as a low- ~ 
voltage relay. 6·jnch pigtail leads extend from the inner core IN 

to beyond the polypropylene cover. The inner core measures ] 
l%N long x 1%" wide x IN high. The basic relay is recorn- "'IXI 

mended for installations within the equipment housing. Avail· COli 

able for 117 VAC or 230 VAC operation. 

FR .. I02 SPOT BASIC relay has a SPOT feature and is similar in 
appearance to the FR·IOl, but slightly larger. The main differ- v----IIO 
ence is the core construction where the FR-I02 has two coils Fll-I. i" 
- a primary and secondary. When the secondary is shorted, .11 

~~:t:r~Tt~~uas~~p:::;f~i:~:da~dt6~i~6~e p~~~~ ~~~~:. ~e~:YF~~~2 111"09 
core assembly is the basic 'unit for all other relays described 
below. Available for 117 VAC or 230 VAC operation. 

FRE .. I03 SPDT PLUG-IN relay has a stylized plastic case holds 
the laminated core inside and also has a patented three-way ,.1-111 ~NO 
receptacle on the top portion that allows selection of either a i" 
Normally Open or Normally Closed circuit. A side jack serves 

:~aabfel~gi~~ f~~:rr~~~~~:;;i\h~ o~c~'Osowli~itP~t~ycaf:~.i~~~ _on III 

directly into an AC wall outlet. No other wiring is necessary 
other than the addition of the remote switch and cord attached. 
to a plug. Complete to operate with plug; less cord and 
remote switch. 

FRP .. I04 SPDT OCTAL base plug feature is added to the basic 

~e~~?r~:I[o~tth:Eft:l64~ ~~~ ~~~UtS~!i~06ke;r'm';;'~~r:d ii~ rh'! m.1M Gi 
panel or equipment. The FRp·I04 is protected by a clear·view II 
plastic dust cover. The neat finger-gripping size unit easily, [. ~ 
plugs into an octal socket for horizontal or vertical installations. IIEllon3 
The plug·ln model makes use of a standard octal mount and I 1 

is designed for electronic equipment which requires ready 
accessibility for ease of maintenance. 

FR .. I05 SPST BASIC is similar to the FR·I02 in specifications Fll-1111 ---~~ 
and application, but more compact in width and depth.- The . • 

~~~I~P~~s:~h m~~~~~, c::ele~ds~o~~i~r~daJicul:~s~~: i:P=~~: .. Alllon3 . 
erally available from stock and could be tailored to customers' COlI 

partIcular needs. One-. 100- 500. . 
Model Contacts Description 99 418 999 

FR·101 SPST Basic Relay for 117 VAC 3.85 3.01 2.62 
FR·I01·230 SPST Basic Relay for 230 VAC 4.25 3.32 2.89 
FR·l02 SPOT Basic Relay for 117 VAC 4.45 3.47 3.03 
FR·I02·230 SPOT Basic Relay for 230 VAC 4.85 3.78 3.30 
FRE·l03 SPOT Plug·in 4.95 3.82 3.37 
FRp·l04 SPOT Octal 5.45 4.25 3.71 
FR·I05 SPST Basic Relay for 117 VAC 3.85 3.01 2.62 
FR·I05·230 SPST Basic Relay for 230 VAC 4.25 3.32 2.89 

USE WITH MEP·NB.SERIES 
DESCRIBED AT LEFT! 

g~~~di[;~;;'~~atl~rrc;if:Jiii~~res h'1~~~t~::::ge~~~::~ ~~rde~~~:~~dc~~ No. of Size, 
Terminal Overall Mtg. One· 

24 
.48 
.66 
.81 
.87 

29· 
99 

.32 

.44 

.54 

.58 

.74 

.90 

100-
499 
.288 
.396 
.486 
.522 
.666 
.81 
.99 

ponents and leads. Features permanent bond between metal and 

~;r:~cre~!;i~~3r~i~~S~~~~a~~~rdth~~ O.5e90~t~~~~nt!~~.c~~~~~ 
of slots, 0.197". Dielectric Strength: more than 10 seconds at 
1500 VDe between terminals. Insulated f(psistance: over 1000 
megohms at 500 VDC megger. Dip Solder Test: no exfoliation at 
250·C for 5 seconds. 

NO. of Size 
Terminal Overall 

Slots Width 
2 0.650 
4 1.161 
6 1.673 
8 2.185 

10 2.697 
12 3.209 

Mtg. One-
Ctrs. 24 

.36 
0.512 .45 
1.024 .60 
1.535 .75 
2.047 .87 
2.560 .99 

25-
99 
.24 
.30 
.40 
.50 
.58 
.66 

100· 
499 
.216 
.27 
.36 
.45 
.522 
.594 

900· 
999 

.198 

.248 

.33 

.413 

.479 

.545 

Model 
MEP·NB·3 
MEp·NB·5 
MEP·NB·7 
MEP·NB·9 
MEp·NB·13 
MEP·NB·16 
MEP·NB·20 

Slots Width Ctrs. 
3 0.600 
5 0.885 
7 1.165 
9 1.445 

13 2.140 
16 2.440 
20 3.020 

0.490 
0.490 
0.750 
1.500 
1.500 
2.520 

1.11 
1.35 
1.65 1.10 

UNIVERSAL TYPES WITH SNAP MOUNTING 
ALCO's new concept allows for horizontal or vertical mounting of 
terminal strips. Each strip is supplied with 2 types of mounting 
hardware. The selected positionin, of the terminals permits the 
use of more components in a limited space (either singly or in 
~:~':!. Sliverplated copper eyelets Bre swedged to the ceramic 

No. of Size 
TermlnalOveran 25· 

Slots Width 99 
9 3.000 

18 3.000 
19 3.000 
40 3.000 

Ceramic Alcostrips are 
Ideal for breadboarding 
which may be quickly in· 
serted or removed as de· 
sired to simplify circuit 
design. A mating circuit 
board measuring only 5" x 
6" is provided to form a 
base for experimental de­
sign work. Complete ce­
ramic kit includes 16 strips 
(8 sizes) and one board. 

One-
24 

CB·2 Kit 10.95 
CB·l Board only .95 
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SEC. 4500 • RELAYS 

~ American Zettler, inc. 
THINPAK™ 
MINIATURE RELAYS 
SERIES AZ 530 

GENERAL DESCRIPTION 
The AZ miniature THINPAK relay, Series 530, has been 
designed for applications with either demanding space 
limitations, such as 0.6" center-to-center PC card mounting, 
or operating requirements that cannot be met by reed relays 
or conventional 'contact type relays. The high pressure SPOT 
1, 2 or 5 amp contacts operating at 26 VOC enables the unit 
to switch capacitance or lamp loads with current spikes 
that would normally weld the contacts of reed relays. The 

FEATURES 
e 0.415" high for 0.6" standard pc board spacing 
• Up to 5 Amp SPOT contacts 
• 0.1" Grid Terminal spacing 
• Insulation resistance greater than 1010 ohms 
• Contact resistance less than 50 x 10-3 

• No phenolic insulation used 
• 2500 Vrms contact to coil 

high sensitivity of 125 mW pull-in, long life and insulation 
resistance of more than 1010 ohms makes it an ideal unit 
for galvanic separation between electronic circuits. The 
AZ-530 THINPAK is available in standard coil voltages from 
6 to 115 VOC with an operate and release time of less than 
2 ms. It has PC terminals in 0.10" grid spacing. A black 
plastic dust cover with a mylar bottom plate is provided. 

ELECTRICAL SPECIFICATIONS 
Con,actContact Rating - noninductive load 

light Duty: Fine silver goldplated 
1 Amp @ 26 VDC or 

Medium Duty: giTv!~8a~";i~~~~;;de 
2Amp @ 26 VDC or 
1 Amp @ 115 VAC 

Heavy Duty: Silver Cadmium-Oxide 
5 Amp @ 26 VDC or 
3 Amp @ 115 VAC or 
2 Amp @ 220 VAC 

Life Expectancy - Mechanical Operations: 10' 
Operations at Rated Load: 10' 

Contact Resistance - 50 milliohms max. initially 
Operate Time-<5 ms at 2 times must operate voltage or current 
Release Time-<2 ms at 2 times must operate voltage or current 
Contact Bounce - at 10 mA contact current: 

2 ms max. at operate N.O. side 
3 ms max. at release N.C. side 

Capacitance - typical: NC to Movable 0.6 pF 
NO to Movable 0.9 pF 
contact to coil 12 pF 

Dielectric Strength - AZ 530 AZ 535 
Contact - Contact 500 Vrms 1000 Vrms 
Contact - Coil 500 Vrms 2500 Vrms 

Standard Relays with light duty contact (1 Amp) 
Nom. Max. Resist. Ohm Must Operate· 

Coil VDC Contino VDC ±10% mA VDC Part No. 
6 9.7 66 49 3.6 AZ 530'12·1 

12 21.8 330 22.5 8.3 AZ 530-08·1 
24 37 950 13 13.8 AZ 530·06·1 
48 68 4700 6.2 32.6 AZ 530·04-1 
60 104 7600 5 42.6 AZ 530·035.1 

115 145 14500 3.6 58.6 AZ 530·03-1 

Standard Relays with medium duty contact (2 Amp) 
'6 8.2 47 83 4.8 AZ 530·13·2 

12 17 ' 200 41 9.2 AZ 530·09-2 
24 37 950 18.3 19.5 AZ 530-06-2 

48 66 3000 11 37 AZ 530·045·2 
60 82 4700 8.7 46 AZ 530-04·2 

115 145 14500 S 82 AZ 530·03·2, 

Standard Relays with heavy duty contact (5 Amp) 
6 8.7 37 110 4.5 AZ535-l&-2 

12 16 125 61 8.4 AZ 535·11·2 
24 30 440 33 16 AZ 53&-08·2 

48 63 1030 15.5 33 AZ 535·05&-2 
60 74 2700 13.5 40 RZ 53&-05·2 

115 147 10500 7.2 83 AZ 535·035.2 

All values at 20°C 
• Relay will pull in with less than "must operate" value. 

There will be a change of less than 10% in must operate if several relays are 
mounted close together. 

Note: To fasten relay on PC board do not bend contact terminals as this damages 
adjustment. Use coil terminals only. After soldering relay to board, do not 
dip the board into a cleaning solution. 
Solder temperature: Max. 270°C (SOOOF) 
Soldering tIme: Max. S sec. 

Insulation Resistance - 10,000 Megohms min. @ 20°C. 
100 VDC, 50% RH 

Drop Out - 10% minimum of must operate·voltage or current. 
Coir Power- Pick up typical: 

light duty type - 125 mW 
Medium duty type - 250 mW 
Heavy duty type - 400 mW 

Max. Continuous Dissipation: 
AZ 530 - 1.6 W @ 20°C (6BOF) ambient 

1.2 W @ 40°C (105°F) ambient 
Temperature Rise: appro 55°C per watt 

AZ 535 - 2.3 W @ 200 e !6BOF) ambient 
1.9 W @ 40°C 105°F) ambient 

Temperature Rise: appro 35°C per watt 
Coil Temperature - Max. 1050 e (220°F) 
Ambient Temperature -

Operating: - 55°C (-72°F) to BOoC (1750 F) 
@ nominal operating voltage 

Storage: - 55°C (-72°F) to 105°C (220°F) 
Vibration - 0.062 DA @ 10·55 Hz 
Shock-20 g 
Enclosure - Black plastiC cover with mylar bottom plate 
Terminals - Printed circuit board terminals gold plated in 0.10" 

standard grid space 
Weight - Approx. 10 (AZ 530) 

Approx. 20 gr. (AZ 535) 

AZ 530 (1 and 2 Amp) 

a 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ American Zettler,. inc. 
MINIATURE GENERAL­
PURPOSE RELAYS 
UP TO 6 PDT 
CONTACTS General purpose miniature relays in plastic dust cover- Interchangeable with other 

cradle type relays - Combination solder and plug-in terminals. UL-version listed 
under UL Component Recognition Fil 43203. SERIES AZ 420 

AZ 421 

GENERAL DESCRIPTION. 
The AZ miniature general-purpose, comb-actuated relay can be used in 
a wide variety of applications such as computer systems, control and 
alarm systems, business machines and data processing equipment, etc. 

The field-proved, long-life characteristics of the AZ relay, along with 
its unique plug-in design and integral dust cover, allow it to be used 
in transistorized systems where space requirements and operational 
longevity are of prime consideration. The AZ relay requires less than 
one cubic inch of space. When installed with the AZ right-angle socket, 
its overall height is only 3/4". 

AZ miniature relays are available in all contact configurations 
through 6PDT. The contacts are capable of carrying loads up to 
5 amps, as well as low-level signals. For low-level, high reliability 
switching, bifurcated contacts are available. 

All parts of the magnetic circuit are made from armco magnetic 
ingot iron and aged in the most modern hydrogen annealing equip­
ment ;a process which assures optimal stabi lity of operating data 
during the life of the relay. All . AZ relays are insulated with the 
highest quality pre-aged phenolic obtainable. 

The AZ relays described in this brochure are all of the round-core 
type. This design feature provides a higher number of turns at the 
same coil resistance, resulting in greater mechanical fo.rce with less 
coil power. Only one adjustment is needed for any application. 
Standard and sensitive versions are thereby eliminated. 

The unique armature retention spring dissipates kinetic energy 

FEATURES 
• International Standard type 

• Combination plug in/wire or PC terminals 

• Low level bifurcated, 2 amp or 5 amp contacts 

• Life expectancy more than 100 million operations 

• Form A, B, C and D contacts are available 

• Molded cradle eliminates phenolic dust inside the relay 

• Balanced, spring-held armature allows dependable opera­
tion in any position 

• Round core and larger coil volume provides more pull force, 
eliminating expensive, sensitive version 

• Slim profile mounting with right-angle socket 

• Sockets are of unbreakable fiberglass-filled base and have 
unique knife-type connectors for dependable contact 

• Available from stock. 

of the armature resulting in minimum bounce. The molded low-friction 
cradle results in further reduction of bounce and eliminates the 
problem of phenolic dust inside of the relay. 

Additional features of the AZ420 include a new base and socket 
design made of unbreakable fiberglass-filled polyurethane, with an 
insulation resistance of >10" ohms. A unique knife-type connector 
provides a more secure connection and eliminates flux contamina­
tion of contact surfaces during machine soldering. 

MECHANICAL SPECIFICATIONS 
DIMENSIONS (inches) SUGG_PANEL 

LAYOUT OR PIC BOARD 
WIRING DIAGRAM 

PLUG IN 
OR SOLDER 

.210 MAX 

NIB .091 DIA. X .020 HIGH 

PRINTED 
CIRCUIT 

Tolerances ± .010 

.172 
3-48 Ne·2A 

2 HOLES .040 DIA. 

T 

.135 -<":':-i~~ MAX J 

1 3402 POLE 
.5604 POLE I '" .781 6 POLE 

1{ ..... 

I j{, 

'K. .354 
U. DIA. (2) HOLES 

2 form C 

10 6 7 

~?l...!:<? 
bfl.6 ~ 

~ 
4 3 , 

4 form C 

16 9 10 

~~ 
~~ 
13 6 7 

~~ 
gn.g~ 

~ 
4 3 , 

6 form C 

22 12 13 

o-;~ 

~~ 
19 ~ 10 

~~ 
~~ 
16 6 7 

~~ 
~~ 

~ 
4 3 , 

VIEW TOWARD TERMINALS 

Terminals 2 + 3 for dual coil version, 
on single coil not inserted. 

Standard relays have gold plated terminals. 
ELECTRICAL SPECIFICATIONS 

Contact Rating - Noninductive load 
Light Duty (Code L): Fine silver goldplated - low level to 2 amps 

@ 26 VDC or 1 amp @ 115 VAC 
Heavy Duty (Code H): Silver cadmium oxide - 5 amp @ 26 VDC or 

3 amp @ 115 VAC 
other contact material available 

Life Expectancy - Mechanical Operations: 10' 
Operation at Rated Load: 10' 

Contact Resistance - 50 milliohms max. initially 
200 milliohms at end of life 

Operate Time - At two times "must operate" voltage or current: :::; Bms 

Release Time - At two times "must operate" voltage or current: :::; 3ms 

Contact Bounce - At 10 ma contact current: 
2 ms max. at operate, N.O. contacts 
3 ms max. at release, N.C. contacts 

Dielectric Strength - 1000 V rms; 500 V rms across contact gap 

Insulation Resistance: - 10,000 megohms minimum @ 25°C, 100 VDC, 
50% RH 

Coil Temperature - Max. 105°C (220°F) 

Ambient Temperature-
Operating: -55°C (-72°F) to BOoC (175°F) @ nominal operating 

voltage 

Storage: - 55°C (-72°F) to 105°C (220°F) 

Vibration - Operating: .062 DA @ 5-55 Hz; 109 @ 55-110 Hz 
Non-Operating: 10 g @ 5-500 Hz 

Shock - Operating: 20 g @ 11ms 
Non-Operating: 30 g @ 11ms 

Weight - 23 to 35 grams (approx. 1 oz.) 
-
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SEC. 4500 • RELAYS 

~ American Zet~ler, inc. 
MINIATURE 
GENERAL-PURPOSE 
RELAYS UP TO 

ELECTRICAL 
SPECIFICATIONS 
(Continued) 

100 

60 

30 

.3 

TYPICAL LIFE EXPECTANCY 

1\ 

~ " H£A~ DUTY 

"- -- t-- -LIGHT DUTY l"-

SWITCHING CURRENT IN AMPS AT 26VAC 
(RESISTIVE LOAD) 

" 
i 20 

~ 
3 15 

~ 
!i: 
;:: 10 

~ 
o 5 

TYPICAL OPERATE AND RELEASE TIME 

1\ 
(STANDARD ADJUSTMENT) 

\ 
\ ~ l----~ 
~~ 

1/ ~ 
~ "I TiM, 

-

1.5 2.5 3.5 

MULTIPLE OF MUST OPERATE VOLTAGE 

Notes, 1. Coils not are suppressed 
2. Switched balleryvollage SQUfCe 

6 PDT CONTACTS 
SERIES AZ 420 

ORDER INFORMATION 

1. Select basic relay type from Table 
2. Add coil code from Table II 
3. Add contact code from Table III 

FOR EXAMPLE 
AZ 431 -07 -lL 

Plug-in type ________ ...,.... ____ =-r......J T T 
1000 ohm coi I resistance - I 
6 PDT contacts single, light duty -------------' 

TABLE I - BASIC TYPES 
Contact Arrangements 

Mounting 2 Form C (DPDT) 4 Form C (4PDT) 6 Form C (6PDT) 

Plug-In/Solder AZ420 .AZ421 •. AZ431 

PC Terminals AZ428 .. · .. ··AZ 429 . AZ439 

TABLE III - CONTACT CODE 
Contact Type 

Light Duty Light Duty Heayy Duty 
2 amp 26 VDC 2 amp 26 VDC 5 amp 26 VDC 

Contact Single Bifurcated Single 
Arrangement Silver Gold Plated Silyer Gold Plated Silver Cadmium 

2 Form C . 4l··.' 40L ·.4H 
40r6 Form C Il ... 10L' 1H 

Note: 

Ordering information for sockets and hardware - see next page. For 
free samples or assistance in specifying your relay, contact our office 
or your nearest engineerin!! representative listed in the yellow section. 
If the type relay you want is not listed in this short-form catalog, 
write directly to us. Refer to AZ 420 Series and provide information 
as to coil resistance, operating data (voltage or current), contact 
configuration, contact load, and approximate life requirements. 
Double-coil versions and A, B, and 0 contacts available on request. 

TABLE II - COIL CODE - COIL RESISTANCE 
AND OPERATING DATA FOR STANDARD RELAYS 

2 AND 4-POLE 
COIL DATA MUST OPERATE (2) 

. ,' Nom. Max. Resist • Induct. 
Coit Oper. Cant. Ohms Henrys 2C Contacts 4C Contacts 
Code VDC VOC ±10% (1) mA VDC mA VDC 

'.21· 3 5 14 0.3 75 1.2 112 1.8 

iCc i5'·· 6 10 52 0.8 37 2.2 57 3.3 

1011 12 19 185 3 20 4.1 30 6.1 

.. 80 18 30 430 5.5 14 6.6 22 lOA 

!,. 08 20 35 600 9 12 8 18 11.9 

,'70 24 38 700 9 12 9.1 18 13.8 

07 26 45 1 K 15 9 10 13.5 14.9 

. 56: 48 72 2.5 K 38 5.4 14.8 8.3 22.8 

40 72 110 5.8 K 65 4.2 27 6.3 40 

4011 90 142 10K 120 3.1 34 4.5 50 

035 . 115 175 15 K 200 2.4 40 3.5 58 

For bifurcated and heavy duly contacts add 1/3 of the listed "Must Operate" value. 

6-POLE TYPE 
COIL DATA MUST OPERATE (2) 

Nom. Max. Resist. Induct. Single 2 Amp Cont. Bifur. 
Coil Oper. Cant. Ohms Henrys 2 Amp Cant. 5 Amp Cant. Single 
Code VDC VDC ±10% (1) mA VUC mA VDC 

18 6 7 25 004 106 3.2 140 4 
.13 12 14 90 1.3 59 5.5 78 8 
80 24 30 430 5.5 29 14 38 18 
07 36 45 1000 15 17 20 24 26 
06 48 61 1800 26 13.5 27 18 35 
56 60 72 2500 38 11 31 15 41 
.04 115 138 9000 120 6.5 62 8.5 85 

. . 
All values at 20°C (1) Inductance for closed armature. For open armature, d,v,de by two. 

(2) Relay will pull in with less than "must operate" value. 

HARDWARE FOR CRADLE-TYPE RELAYS 

GENERAL DESCRIPTION 
The Series ST Sockets and Hardware described in this 
bulletin will accommodate most cradle-type relays available, 
and specifically, American Zettler's AZ 420 and AZ 430 
General Purpose Relays. Unique in design, these ST sockets 
open new applications for cradle-type relays and the unbreak­
able fiberglass-filled polyurethane base provides stabi lity 
under extreme environmental conditions, enhancing the reli­
ability of the relay itself. 

Outstanding design features offered by the new ST Series 
are the insulation resistance of more than 10,000 megohms, 

the unique knife-type connector that assures a positive 
contact, and the slim-profile mounting. Right-angle sockets 
with relays mounted extend to only 3flI-inches in height above 
the PC board. All right angle sockets are enforced by a stable 
nickel plated steel bracket which also provides ground 
connection. 

Other features include a molded riser to provide a gap 
between the socket base and the PC board to eliminate flux 
contamination during machine soldering operations; univer­
sal terminal spacing format for accommodating 0.1- and 
0.2-inch grids. 

CONTINED ON FOLLOWING PAGE 
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~ American Zettler, inc. 
HARDWARE. 
FOR 
CRADLE-TYPE 

SOCKET FOR WIRING OR PC Diagram A 

.125 

....,,=b"<=FFT·04O 
.215 MAX. .750 

RETAINER 

RIGHT·ANGLE SOCKET FOR PC 

.035 ± .001 

RIGHT-ANGLE SOCKET FOR PC 

Diagram B 

2 POLE .970 

4 POLE 1.185=1.430 

3-48 UNC·2D 

2 POLE .950 
4 POLE 1.180 

Diagram C 

.158 .200., 

;:-T 
h.100 

+"-4"'--f~.600 
.2fU-1 
.425 

'PINS ON 4 POLE SOCKET ONLY 

1.5811----1 

•2001 t-

2 POLE II', .10 GRID 
, SPACING 

· , , , 

4 POLE I,· .. , , 

· , , , 

6 POLE 

I; 'FOR 
GROUNDING 
CLIP · , , , 

I, 
¥b~RD c .054 ± .002 
TERMINALS DIA. HOLE 

GRID 
SPACING .2 

• 
r ~o 
00, 

f 

· 
· 

4 POLE .. , • 
1 .. .. · 1. lD II 

1. Ii " 

6 POLE 
II 11 1. 11 .. 
21 Il l' 5 • 
" • . 
to lD , 

· • 
G , 

I 

· · G , 
I 

... ... 
G 1, 

1i 
+ ,L:uo DIA 

.054 - .002 HOLE f(iR 
DIA. HOLE GROUND 

VI EW TOWARD SCR EW 
TERMINALS ONLY 

RELAYS 

ELECTRICAL 
SPECIFICATIONS 
Dielec;tric Strength-

1500 Vrms between all elements; 
500 Vrms for right·angle sockets 

only 
Insulation Resistance-

10,000 megohms minimum @ 
25°C, 

100 VDC, 50% RH; 
1,000 megohms for right·angle 

sockets 

Current Rating-
5 amps maximum, continuous; 
2 amps for right·angle sockets 

Ambient Temperature-
-550C (-720F) to 105°C (220°F) 
For machine soldering maximum 

240°C (460°F) 

Vibration - 10 g @ 5·55 Hz (socket 
soldered into PC board with 
relay plugged·in and held in 
place with retainer) 

Shock - 50 g any position (socket 
soldered onto PC board with 
relay plugged·ln and held in 
place with retainer) 

TOLERANCES: ±.OlO Standard sockets have silver·plated terminals and are dipped In flux for easy machine soldering. Terminals - Combination type fa· 
cilitates hand wiring or printed 
circuit mounting. Right·angle 
sockets for printed circuit 
mounting only. 

Description 
Socket 
Right Angle for PC 
Right Angle for PC 
Retainer 

Socket 
Right Angle for PC 
Right Angle for PC 
Retainer 

ORDER INFORMATION 
Dia~ram 

Identification 
A 
B 
C 

A 
C 
B 

Contacts 
DPDT 
DPDT 
DPDT 
DPOT 

4PDT 
4PDT 
4PDT 
4PDT 

Order socket, retainer and grounding clip (if desired) by separate 
part numbers. To specify sockets with gold plated terminals, substi· 
tute ·A2 for ·Al. 

ALL SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE. 

American Zettler, inc. 
697 RANDOLPH AVE .• COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX. 67-8472 

1650 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 4500 • RELAYS 

~ American Zettler, inc. 
HYBRIDS 
SERIES AZ 1400 

GENERAL DESCRIPTION 
The Hybrid Series AZ 1400 combines the advantages of 
mechanical contacts for the output and the most advanced 
electronic circuitry for the input to provide a highly reliable, 
yet most flexible switching device. There is complete galvanic 
isoJation between input and output. The mechanical side 

2 form C 
10 6 7 

~~ 
~tJ 

~ 
4 3 2 1 (-) t (+) 
CONTROL INPUT (+) 

VIEW TOWARD TERMINALS 

consists of the proven cradle type relay AZ 420, with DPDT, 
2 or 5 Amp contacts. The electronic part utilizes a unijunc. 
tion transistor, a thyristor, and tantalum capacitors. The units 
are completely enclosed in a polycarbonate dustcover and 
have wire or plug·in terminals which fit standard relay 
sockets. The following basic types are available: 
1. Voltage Sensor 
2. Variable Time Delay Relay (on operate) 
3. Variable Time Delay Relay (on release) 
4. Variable Impulse Limiter 
5. Variable Impulse Stretcher (monoflop) 
6. Variable Impulse Generator (multiflop) 
7. Alternate Action Impulse Relay (flip flop) 

ELECTRICAL SPECIFICATIONS 
Contact Rating- non inductive Temperature Range - 0° to 40°C 

(Storage: -30° to +85°C) 
Repeatability - ±2% 

Light Duty (Code L): Fine silver gold plated -low level 
to 2 amps at 26VDC or 1 amp at 115VAC 

Heavy Duty (Code H): Silver cadmium oxide- 2 to 5 amp 
at 26VDC or 3 amp at 115VAC 

Polarity Protection - yes, (except voltage sensor) 
Accuracy - Max. + 10% -15% at ±5% Volt variation and 

at 0° to 40°C 
Contact Configuration - DPDT is standard, other types on 

request. 
Transient Protection- +50V Ims 
Vibration - .062 DA at 5·55Hz 

Dielectric Strength - 500Vrms 
Insulation Resistance - 10' ohms at 25°C 50% RH 

• Shock - 20g at 11 ms 
Weight-35gr (lV4 oz) 

Operate Voltage Variation 
Description Dr Current Range 

VOLTAGE SENSOR. energizes the relay section at a predetermined voltage. This 70 mA Max. 9 to 15VDC 
voltage is adjustable with a built·in pot within the variation range. It deenergizes 
30 mV below the set voltage. A Zener diode is used for the reference voltage. 45 mA Max. 18 to 30VDC 

VARIABLE TIME DELAY (on operate) energizes the built·ln relay after the operating 24VDC +10% 
1 to 10 sec 

voltage is applied to terminal #1 and 4, and after elapse of the predetermined -15% 

time. This time is adjustable within the variation range. The recovery time is 
30 mA 

3 to 30 sec 
less than 150 ms. No false operation. 

VARIABLE TIME DELAY (on release) pulls in with less than 50 ms after a positive 24VDC +10% 1 to 10 sec 
control voltage of more than 20VDC is applied to terminal #2. The release time -15% 

starts when the control voltage is switched off. The operate voltage remains on 30 mA 
3 to 30 sec 

terminal 1 (+) and 4 (-) as auxiliary voltage, The release time Is adjustable 
within the variation range. No false operation. 

VARIABLE IMPULSE LIMITER activates the built·in relay immediately after the 24VDC +10% 50 to 150 ms 
operate voltage is applied, and releases after elapse of preset time. This time is -15% 

adjustable within the variation range. The recovery time is less than ISO ms. 50mA 150 to 450 ms 

450 to 1500 ms 

VARIABLE IMPULSE STRETCHER energizes the relay section for a defined time 24VDC +10% 50 to 150 ms 
independent from the length of the incoming positive trigger impulse. The closing -15% 

time of the relay is adjustable within the variation range. The trigger impulse 
50 mA 

150 to 450 ms 
(min 10 ",sec) must be more than 5VDC. but less than 30V. The operate voltage 
remains on terminal #1 (+) and #4 (-) as auxiliary voltage. 450 to 1500 ms 

VARIABLE IMPULSE GENERATOR pulses the relay at equal on and off time regard· 24VDC +10% .1 to 1 sec 
less of the frequency. The length of the impulse can be adjusted within the -15% 

variation 
30 mA 

1 to 10 sec range. 

3 to 30 sec 

ALTERNATE ACTION' IMPULSE RELAY (bistable) can be switched in the opposite 24VDC +10% 
position by a positive trigger impulse applied to terminal #2, The trigger impulse -15% 

(min 10 ",sec) must be more than 5VDC, but less than 30VDC. The operate 
30 mA 

voltage remains on terminal #1 (+) and #4 (-) as auxiliary voltage. This is 
not a magnetic latching relay. 

Socket } 

Retainer 
See Hardware page for cradle type relays. 

• FOR FURTHER DETAILED DIMENSIONS SEE AZ 420 SERIES 6PDT 

o American Zettler, inc. 

Contact 1< -;.'f'G .. j}Li{;':~iL Code 

L AiI43S~16~L~i5;" 
-H -'AZ143S,I041HS,;. 

L ' AZ1435·10;4L~30:_ 
H 'AZ'1435·1().;4H·3Q-':> . '". " • ","'. ,': , ... co.' ... ::~~ . 

L AZ 14j6;oi'4IAO-/~; 
H AZ 1436:07'4H'1O''", 
L AZ 1436;07·4L·30" 
H AZI436·07·,4H·3,O 

L 'AZ 1437·07-4i..1D 
H AZ 1437·07-4H.I0 
L AZ 1437·07·4L·30 
H AZ 1437·07·4H·30 

L AZ 1438·08·4L·0.15 
H AZJ438·08·4H·0.15 
L AZ 1438·08·4L·0.45 
H AZ 1438·08·4H·0.45 
L AZ 1438·08·4L·l.5 
H AZ 1438·08·4H·1.5 

L AZ 1439·08·4L·0.15 
H AZ 1439·08·4H·0.15 
L AZ 1439'.084L·O.45 
H AZ 1439·084H·0.45 
L AZ 1439-08-4L·l.5 
H AZ 1439:08·4H.l.5 

L : AZ 1440·07·4L·l 
H AZl440,07·4H·l 
L AZ 1440·07·4L·I0 
H AZ 1440·074H·I0 
L ' AZ 1440·o.7·4L-30 
H , AZ 144o.·0.7·4H-30 

L AZ 1441·07-4l 
H AZ 1441·07·4H 

ST 345·A1 

ST 345·1 

697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX: 67-8472 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ American Zettler, inc. 
GE.NERAL 
PURPOSE' 
RELAYS 
SERIES AZ 480 GENERAL DESCRIPTION 

Commercial/industrial in application, these general-purpose relays 
feature the highest production quality at modest prices due to mass 
production techniques. The series AZ 480 finds broad application in 
the fields of motor controls, alarm systems, lighting and solenoid 
control, communications equipment, automated or semi-automated 
commercial controls, etc. 

AZ 480 relays are available in either an open or plastic enclosed 
version. The open relay, with either solder or PC terminals, can be 
mounted with an attached base plate or with a 6-32 tappea hole in 
the core. It also can be supplied with a 6-32 mountin\! stud and 
locating tab. The relay enclosed in a plastic dust-cover IS available 
either as a plug-in version with octal type socket (8 or 11 pins), or 
with PC terminals. AZ 480 relays are interchangeable with other 
manufacturer's types (see cross reference). 

FEATURES 
• American Standard Type 
• AC or DC coils up to 220V 
• Up to 4 PDT 10 AMP contacts 
• Plug-in, wiring or PC board mounting 
• Designed to meet UL requirements 
• Life expectancy to 10 million operations AZ 480/481 

ELECTRICAL SPECIFICATIONS 
Contact Rating - 10 amp @ 115 volts AC 60 Hz non inductive 
Contact Material- Silver-cadmium-oxide 
Contact Arrangement - 1, 2, 3 and 4 form C (up to 4PDT) 
Life Expectancy - Mechanical: 10 million operations 

Rated Load: 114 million operations 
Dielectric Strength - 1500 vrms ' 

500 vrms across contact gap 
Insulation Resistar;Jce - 100 megohms minimum 
Coil Voltage - to 280 volts AC 
Coil Power - Nominal - DC: 1.2 watts - AC 2.5 VA 

Max. Continuous Dissipation: 2.5 watts @ 35°C (95°F) 
ambient 

10 AMP CONTACTS 
The standard AZ 480 relays have silver-cadmium-oxide lO-amp 

contacts in SPDT through 4PDT (5-amp contacts on request). The 
clean snappy action contacts operate with minimum bounce, resulting 
in greater reliability and longer life. A special plastic holding device 
prevents the armature from unseating itself during transportation or 
operation. The moveable contacts are securely mounted to the armature 
by a block of thermosetting plastic to ensure no change in adjust· 
ment during relay life. The stationary contacts are tightly stacked into 
a terminal block, which has barriers molded on both sides. UL-version 
listed under UL Component Recognition File E44211. 

AZ 4821483 

Ambient Temperature - Open relay - 45°C (- 50°F) to 700C (158°F) 
(at nominal. operate voltage) 
Enclosed relay -45°C (-500F).to 50°C (125°F) 
(at nominal operate voltage) 

Operate Time - Less than 15ms at nominal operate voltage (DC coils 
only) 

Release Time - Less than 8ms at nominal operate voltage (DC coils 
only) 

Weight - Open relay: 2.3 oz' (65 gr) - Enclosed relay: 3 oz (85 gr) 
Terminals - Open relay: pierced solder lugs 

Enclosed relay: octal plug-in 
Mounting - See mechanical specifications 
Enclosure - Heat and shock resistant clear plastic 

MECHANICAL SPECIFICATIONS $-' 

~ ~ [] .... ~ ~~ 1111 
Sl"I~ --~ T i ~ 

"-----2.65 -----i 
~---2.10 ----1 1--1.38 

- .. , WIRING DIAGRAM 
.... to LOOKING TOWARD -4 .L TERMINALS 

~
'65MAX' '. 

~ 
~ .., 
N 
...; 

~ 
AZ487 
AZ488 

1.78 MAX. 

AZ487S 
AZ48BS 

a:::::III = 1= 
I 

=a:::::a:= 

---- .125 DIA. 

~ \-.235 
SUGG.PANEL 

LAYOUT OR PIC BOARD 
AZ482° 
AZ483° 

3 POLE"" I-1 (:IJ t' 4 POLE' gJ 

~+¥"!", 

.29 MAX. 
ttt~j-
JtU1r1i51 

to 

.22-1 
1,2,3 POLE 

1.08 
4 POLE, 1.24 

T lL"" ~ = 
T1.22 MAX .. ::J 

/-1- .315 

.050 ± '8A8 SUGG. PANEL 
DIA. HOLES LAYOUT OR PIC BOARD 

~ 
WIRING DIAGRAM 
LOOKING TOWARD 

TERMINALS 

AZ480 
AZ481 

• Also available with #6·32 UNC·2A mounting stud and locating tab (add Letter "A" to part 'iD.) or with 
#6-32 UNC-2B tapped core and locating tab (add Letter "B" to part no.) Tolerances ±.Ol 

USE STANDARD OCTAL SOCKET 

:~AA ~ .. tV' 
WIRING DIAGRAM 
LOOKING TOWARD 

TERMINALS 

TYPICAL LIFE EXPECTANCY 
10' 

\ 
\ 

10' 

10' 

10' 

AT 10 
OPERATIONS/MIN. 

\ 
50% DUTY CYCLE 

20"C AMBIENT 

I'... 
~ 

.............. 

----
12 16 

SWITCHING CURRENT IN AMPS AT 115VAC 
(RESISTIVE LOAD) 

20 

.. Arri-erican Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 540-4190 • TELEX: 67-8472 
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SEC. 4500 • RELAYS 

~ American Zettl~r, inc. 
GENERAL PURPOSE 
RELAYS 
SERIES AZ 480 

STANDARD RELAYS AC-ACTUATED - ENCLOSED 
Coil Specifications 

Nominal 
I-;;:,.:,Vo",,'t.;::;ag;<=ei-' ViiiA:;:,C",(V-Tol::::ts~),----\ Current 

Nominal Max. Min. (mA) 
6 AC 9 5 410 

12 AC 19 10 205 
24 AC 37 21 100 

120 AC 184 102 20 
220 AC 280 187 11 

6 AC 9 5 410 
12 AC 19 10 205 
24 AC 37 21 100 

120 AC 184 102 20 
220 AC 280 187 11 

6 AC 9 5 410 
12 AC 19 10 205 
24 AC 37 21 100 

120 AC 184 102 20 
220 AC 280 187 11 

Contacts 
SPOT 
SPOT 
SPOT 
SPOT 
SPOT 
OPOT 
OPOT 
OPOT 
OPOT 
OPOT 
3POT 
3POT 
3POT 
3POT 
3POT 

SENSITIVE RELAYS - AZ 484-
DC ACTUATED, ENCLOSED PLUG-IN ONLY 
Contact Rating - 2 amp @ 30 VDC or 70 VAC non inductive 

Coil Power-125m Watt SPDT -250m Watt DPDT -375m 
Watt 3PDT 

Operate Time - Less than 16ms at nominal power 

Release Time - Less than 12ms at nominal power 

Terminals - Plug in only 

All other data seet standard relays 

10 AMP CONTACTS 
STANDARD RELAYS DC-ACTUATED - ENCLOSED 

Coil Specifications 

Resistance ORDER NO. 
Voltage, VDC (Volts) (Ohms). Octal PC 

Nominal Max. Min. +10% Contacts Plug In Terminals 
60C 9 4.5 32 SPOT AZ 480·2-1 AZ 488S·2'1 

120C 19 9 130 SPOT AZ 480·3·1 AZ488S·H 
24 DC 37 18 500 SPOT AZ 480·4-1 AZ 4885-4·1 
48 DC 75 36 2,100 SPOT AZ 480·6·1 AZ 4885·6·1 

110 DC 165 83 10,500 SPOT AZ 480·9·1 AZ488S·9-1 
6 DC 9 4.5 32 OPOT AZ480-2·2 AZ 4885-2·2 

12 DC 19 9 130 OPOT AZ480·3·2 AZ 488S·3·2 
24 DC 37 18 500 OPOT AZ480-4·2 AZ 4885·4·2 
48 DC 75 36 2,100 OPDT AZ 480·6·2 AZ 4885·6·2 '. 

110 DC 165 83 10,500 OPOT AZ 480·9·2 AZ 4885·9·2' 
6 DC 9 4.5 32 3PDT AZ 480·2·3 AZ 4885·2'3,,' 

12 DC 19 9 130 3PDT AZ 480·3-3 AZ 488S~3-3·t 
24 DC 37 18 500 3POT AZ480·4·3 AZ488S:+3~ 
48 DC 75 36 2,100 3POT .AZ 480·6-3 ~~·~m;[~l1J; 110 DC 165 83 10,500 3POT AZ480·9·3 

STANDARD RELAYS DC-ACTUATED - OPEN 

SOCKETS AND HARDWARE 
.16 OIA. 

920733 

If the type relay you want is not listed in this short form 
catalog, write directly to us. Refer to AZ 480 Series and 
provide information as to coil resistance, operating data 
(voltage or current), contact configuration, contact load, and 

920734 

approximate life requirements. 

RETAINER 
920735 

For free samples or assistance in specifying your relay, 
contact our office or your nearest engineering representative 
listed in the yellow section. 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA, CALIF. 92626 • PHONE (714) 5610-4190 • TELEX. 67-8472 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

BABCOCK ELECTRONICS CORPORATION 
Subsidiary' of Esterline Corporation 
3501 No. Harbor Blvd., Costa Mesa, Calif. 92626 • Tel: (714) 540-1234 -.TWX: 910-595-1517 

ESTERLINE 

Babcock Electronics Corporation is a leading producer of high reliability 
and general purpose electromechanical, mercury-wetted and reed relays 
for aerospace and industrial control applications. All models meet or 
exceed applicable product standards, and are backed by the industry's 
first and most exacting factory test program. 

AEROSPACE & MILITARY 

111\\ 

REFERENCE SUBMINIATURE MODELS 1/6-SIZE HALF SIZE 
SPECIFICATIONS CRYSTAL CAN CRYSTAL CAN 

Conlacl Raling lamp lamp lamp I amp lamp lamp 2amp 2amp 2amp 2amp 

Relay Type Non·Lalch Non·lalch Non·Lalch lalch Non·Lalch Non·Lalch Non·Lalch Latch Non·Lalch Coaxial 

Series Designation BR5 BR40 BR41 BR39 BRIO BR44 BRIG BRI7 BR26 BR25 

Contael Arrangemenl SPOT OPOT OPOT OPOT OPOT OPOT OPOT OPOT OPOT OPOT (RF) 

\ 6.9.12. 6.9.12. 6,12. 6.12. 6.12. Coil Voltages (VDC) 12,18.26 6.9.12 18,26 18.26 18.26 18.26 26.48 6,12.26 6.12.26 6.12.26 

Coil Vollages (VAC) 

Operale/Release Time (ms) 4 2 2 3.5 3.5 3 4 4 

Pull·ln Power (mw) 100 150 60 100 100 175 175 250 250 

Operating Temperature Range (OC) -65/+125 -65/+125 -65/+125 -65/+125 -65/+125 -65/+125 -'-65/+125 -65/+125 -65/+125 -65/+125 

Life (operations; min.) 100.000 100.000 100.000 100,000 100.000 100.000 100.000 100,000 . 100.000 100.000 

Shock (operating; g's) 50 80 80 80 50 50 50 50 50 50 

Vibration (sinusoidal; g's) 30 30 30 30 30 30 30 30 30 30 

Terminal Styles' B. e A,e A,e A,e A. B.e A. B. e A.B .A. B A. B 0 

Mounting Typesoo A.e C e C A.B A.B A.B A.B A.B A.B 

Conslruelion Soldered Welded Welded Welded Solder/Weld Welded Welded Welded Welded Welded 

Mll.R·5757/Slash No. 40 70 7I 19 &30 19 &30 9 78 9 

Ii'Terminal Style Code: A - plug· in; B - solder hook; C - PC leads; D - coax leads } consult factory for non·listed styles 
"Mounting Type Code: A - plain can; B - flange; C - bracket: 0 - studs 
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SEC. 4500 • RELAYS 

RELAYS (MIL-R-5757) 

FULL SIZE 
CRYSTAL CAN 

2amp 2amp 2amp 2 amp damp 3amp 5,10 amp 5,10 amp 5,7.5,10 amp 5,7.5,10 amp 10 amp 10 amp 10amp 10amp 

Non-latch Non-Latch Non-Latch Non-Latch Non-latch Non-latch Non-latch Non-latch Non-latch Non-latch Non-Latch latch Latch latch 

BR8 BR21 BR27 BR28 BRI2 BRI3 BR7 BRig BRI4 BRI5 BR24 BR9 BR20 BR23 

OPOT 4POT OPOT OPOT OPOT OPOT OPOT - OPOT 4POT 4POT OPOT OPOT OPOT 4POT 

6,12, 6,12,26 6,12,26 6,12,26 6,12, 6,12, 6,12,26, 6,12,26, . 6,12, 6,12, 6,12,26 6,12, 6,12,26, 6,12,26, 
26,115 26,115 26,115 48,115 48,115 26, 115 26,115 26, 115 48, 115 48,115 

- - - - - - 115 115 115 115 - - - -
5/6 15/10 14 6 5/6 5/6/15 7/8.5/20 7/8.5/20 7.5/8.5/20 7_5/8_5/20 7 10 10 10 

250/150 500 40 250 250/100/40 250/100/40 175/500 175/500 I (wl/400/500 l(w)/400/500 400 250/130 250/130 500/250 

-65/+125 -55/+125 -65/+125 -65/+125 ~65/+125 -65/+125 -65/+125 -65/+125 -65/+125 -65/+125 --65/+125 -65/+125 -65/+125 -65/+125 

100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000, 100,000' 100,000 100,000 100,000 100,000 

50 30 50 100 50 50 50 50 50 50 50 50 50/100 50 

30 10 30 20 20/30 20/30 30 30 30 30 30 30 30 30 

A, B,C B A, B A, B A, B, C A, B, C A, B, C A, B,C A, B A, B A, B 'A, B A, B A, B 

A, B,C 0 A, B A, B A, B A, B A, B,C A, B,C A, B A, B A, B, C A, B, C A,B,C A, B 

Soldered Soldered Welded Welded Soldered Welded Soldered Welded Soldered Welded Welded Soldered Welded Welded 

- - 13 10 - 10& 77 - 28 - - 23 &28 - - -

eem/1971 See YELLOW SECTION for Local Offices, Phones 1655 
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r.:I ~~i~a~~~~in~c~~o~!~ONICS CORPORATION 
a::I 3501 No. Harbor Blvd., Costa Mesa, Calif. 92626· Tel: (714)· 540-1234· TWX: 910-595-1517 
ESTERLINE 

AEROSPACE & MILITARY RELAYS (MIL-R-6106) 

Miniature Babcock relays pro­
duced to comply with the require­
ments of military specification 
MIL-R-6106 (MS27400/MS27401) 
are widely used in direct aircraft 
and prime mover installations, and 
are designed specifically to meet 
the electrical and environmental 
needs of those applications. The 
general specification has attributes 
not found in other relay specifica­
tions. The most significant being 
the increased requirements for 
overload and rupture. 

The Models BR46 (DPDT) and 
BR30 (4PDT), 10/15-amp., relays 
are new entries into this exacting 
market environment. 

REFERENCE MINIATURE 
S.PECIFICATIONS MODELS 

Conta·;t Rating 10,15 amp 10,15 amp 

Relay Type Non·latch Non·latch 

Series Designation BR46 BR30 

Contact Arrangement OPOT 4POT 

Coil Voltages (VDC) ,6,12,28 6,12,28 
(VAC) 115 115 

Operate/Release Time (ms) 10 15/50 

Pull-In Power (mw) 500 600 

Operating Temperature Range CC) -70/+125 -70/+125 

Life (operations; min.) 100,000 100,000 

Shock (operating; g's) 200 200 

Vibration (sinusoidal; g's) 30 30 

Terminal StylesO A, B A,B 

Mounting Types"" A,B A,B 

Construction Welded Welded 

MIL Drawing MS27401 MS27400 
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INDUSTRIAL/MILITARY TIMERS & SENSORS 

TIME DELAY RELAYS 
Solid-state industrial and military 
time delay relays; Delay Ranges: 
from 0.1 to 300 sec.; Accuracy: 
±5%; Recycle Time: 100 ms. to 
10 sec.; Voltages: 18 to 32 VOG; 
Lite: to 10,000 hrs.; Temp. Range: 
-55°c to +125°c; Shock/Vibra­
tion: to 100/30 g's. 

Lightweight A025 solid-state 
adjustable time delay relay; Delay 
Range: adjustable from 0.050 to 
200 sec.; Accuracy: ±10%; Recy­
cle Time: 100 ms. to 5 sec.; Volt­
age: 28 VOG; Life: 10,000 hrs.; 
Temp. Range: -55°c to +85°c; 
Shock/Vibration: 100/30 g's. 

DC VOLTAGE SENSOR 
Applicable for monitoring over and 
undervoltage conditions & protec­
tion of voltage sensitive circuitry; 
Trip Voltages: to 220 VOG; Accu­
racy: ± 1 %; Types: SPOT & OPOT; 
Ratings: 2,5 & 10-amp.; Temp. 
Range: -55°c to + 125°c; Life: 
100,000 operations; Shock/Vibra­
tion: to 50/20 g's. 

eem/1971 

DC VOLTAGE 
SENSOR 

AC VOLTAGE SENSORS 
Over and undervoltage units for 
monitoring and protection of volt­
age sensitive circuits; Trip Volt­
ages: to 400 VAG; Accuracy: 
+1 %; Types: SPOT & OPOT; Rat­
ings: 2,5 & 1 O-amp.; Temp. Range: 
to - 55°c to + 125°c; Ufe: 100,000 
operations; Shock/Vibration: to 
50/20 g's. 

FREQUENCY SENSORS 
For monitoring over and underfre­
quency conditions and frequency 
sensitive equipment protection; 
Input Freq.: 60 or 400 Hz; Voltage 
Range: 90 to 260 VAG; Types: 
SPOT & OPOT;Accuracy: to +1 %; 
Ufe: to 100,000 operations; Temp. 
Range: -65°c to + 125°c; Shock/ 
Vibration: to 50/20 g's. 

See YELLOW SECTION for Local Offices, Phones 

PHASE SENSORS 
Protects phase sensitive circuits by 
detecting incorrect phase rotation 
or loss of one or more phases or 
neutral connection; Freq. Range: 
50 to 70 Hz & 360 to 440 Hz; Volt­
age Range: 90 to 150 VAG & 156 
to 260 VAG; Types: SPOT & OPOT; 
Ratings: 2 to 10-amp; Accuracy: 
less than 10% sine wave distor­
tion; Operate/Release Time: 100 
ms. max.; Lite: 100,000 operations; 
Temp. Range: - 65°c to + 125°c; 
Shock/Vibration: to 50/20 g's. 
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r.:I ~ei~a~?t~~in~c~~o~r~ONICS CORPORATION 
..:::II 3501 No. Harbor Blvd., Costa Mesa, Calif. 92626 • Tel: (714) 540-1234· TWX: 910-595-1517 
ESTERLINE 

INDUSTRIAL/GENERAL PURPOSE RELAYS 

SERIES K 
Unique "lift-off," card-operated 
units, directly interchangeable 
with existing cradle relays; Types: 
DPDT, 4PDT & 6PDT; Voltages: to 
110 VDC & 220VAC; Ratings: 2,3 
& 5 amp.; Lite: to 107 operations; 
Temp. Range: -40°c to +800 c; 
socket or PCB terminals available. 

SERIES He 
Directly interchangeable with com­
parable relay; Types: SPOT, DPDT, 
& 4 PDT; Voltages: 6 to 110 VDC, 
6 to 240 VAC; Ratings: 3, 5, 7 & 
1 O-amp.; Lite: to 106 operations; 
Temp. Range: -50°c to +50°c; 
socket or PCB terminals available. 

SERIES HP 
Reliable power unit interchange­
able with existing comparable re­
lays; Types: 2, 3 & 4PDT; Voltages: 
to 110 VDC & 240 VAC; Ratings: 
10-amp; Lite: 500,000 operations; 
Temp. Range: -50°c to +40°c; 
socket or PCB terminals available .. 

SERIES R 
Miniature high-speed relay with the 
long life characteristics of a reed 
with the contact performance of an 
electromechanical unit, available 
in open and sealed (shielded) con­
figurations, in latching and non­
latching versions; Type: SPOT; 
Voltages: to 60 VDC; Rating: 
1-amp.; Life: to 106 operations; 
Temp. Range: -55°c to +65°c; 
PCB terminals available. 

MODEL BR70 
Unique DIP electromechanical, 
machine-insertable relay; Type: 
DPDT; Voltages: to 28 VDC; Rat­
ing: 3 watts @ 250 ma.; Life: to 106 

operations; Temp. Range: -30°c 
to +71 °c; 14-pin terminal: 
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LI.234..J I ~ max - I 

T 
3.303 max 

MERCURY-WETTED RELAYS 

1_ '1.234_1 
,maxI 

'T 
~.469 

BW-3 

BW SERIES 

BW-2 

Coil Resistance (ohms) 2 thru 25K 

Maximum power dissipation 
@3S-C(watts) 2.0 

Contacts 1 fprm C; SPOT 
Contact rating (break-be fore-make) 

Amperes (max) 2.0 
Volts (max) SOO 
Va (max) with contact 

protection 100.Q 

Adjustment 

Single side stable* 

Must operate power 3.7 mW 
(Max. Sensitivity) 

Must release power .1 mW 

Bi-stable" 

BW-~ 

275 thru 14K 

1.5 

1 form Ci SPOT 
(break-before-make) 

2.0 
SOO 

100.0 

6.3 mW 

.2 mW 

SEC. 4500 • RELAYS 

ow .. BW·S 

65 thru 24K 115 thru 1950 

1.0 1.7 

1 form C; SPOT 
(break-before-make) 

1 form C; SPOT 
(break-before-rnake) 

2.0 2 .• 
500 500 

100.0 100.0 

20mW 20mW 

.BmW .8 mW 

BW-2 

1*-+5/8 max 

\-- 2X.--\ TI' ...... . Must release power 

Chopper adjustment 

=1.2 mW ::!:2.0 mW ::1-6 mW +6mW 

Relays are adjusted to follow 60 Hz sinusoidal AC current with approximately equal dwell 
on the fixed contacts. Available on models BW-2 and BW-3 only. 

Contact resistance 
Typical (milliohms) 25 25 25 25 
Maximum (milliohms) '0 .0 .0 .0 

% Dielectric strength 1000 volts RMS 1000 volts RMS 1000 volts RMS 1000 volts RMS 
~ 

2·7/64 max 

_t_ 
BW-4 

BW-S 
Insulation Resistance,,"oo 10,OOQ Ml? min. 10.00~ Ml! min. 10.000 MU min. 10,000 MU min. 

Coil temperature rise per 
watt of power dissipation 15·C 2O'C 40·C 40·C 

"The pennant'nt maltRe!S are adju.~tt>d so thai th(' rda}' will rd('II~t' (OPt'll ""Tht' p('rm,lI1('ot llI'IWWt.~ ilrt' adjusted to hold thl' nnmlluR' ill thl' pusi-
its front contact) whl'n thl' cum'nt throu~h its coil i~ R·duCl,.·d to II'SS lioll to which it was 1,Ist opl'mll'd until sufficient CUITI;nt of appositt' 
thnn the 'must rt'll'asl" '·allie. Ilol.uil)· is IIpplit'tl. 

•• ·Special Order 

BABCOCK ELECTRONICS CORPORATION 
Subsidiary of Esterline Corporation 
3501 No. Harbor Blvd., Costa Mesa, Calif. 92626 • Tel: (714) 540-1234· TWX: 910-595-1517 

ESTERLINE 
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TIME DELAY RELAYS· VOLTAGE SENSING MODULES· PHASE SEQUENCE 

DETECTORS AC VOLTAGE SWITCHES DC VOLTAGE SWITCHES VOLTAGE 

LIMIT DETECTORS 400 Hz LINE FREQUENCY DETECTORS 

POWER INTERLOCK DIODE ADAPTORS FLASHERS 

A~ CURRENT SWITCHES 

AC·DC POWER SUPPLIES 
'Formerly Bourns Inc., 3900·3917 Series time delay relays, now exclusively manufactured and sold by Betamite. 

BETAMITE 
ELECTRONIC DEVICES 

The 8etamite line of off·the-shelf solid state devices 
offers a wide range of time delays, ratings, terminal 
configurations and packages to meet your particular 
application. All devices undergo complete quality 

assurance testing and, where applicable, meet or 
exceed life and environmental requirements of 
M IL-R·5757D. For devices not shown, contact the 
factory or your 8etamite Representative. 

MODEL 3900 

Adjustable Time Delay Relay (Delay on Operate) 
1.0 Amp. OPOT Relay output 

Time Delay Range from 0.1 to 200. seconds • 
Smallest DPDT Integrally Adjustable Time Delay 
Relay • less than 0.050 amperes required for 
continuous operation • Meets or exceeds Mil· 
R·5757D/51. 

MODEL 3901 

Time Delay Relay Adjustable (Delay on Operate) 
1.0 Amp. DPDT Relay Output 

Meets or exceeds Mll·R·5757D/51 • Time delay 
ranges from 0.1 to 15 seconds. Smallest DPDT 
integrally adjustable time delay relay • less than 
0.05 ampere required for continuous operation. 

MODEL 39(12 

Fixed Time Delay Relay (Delay on Operate) 
1.0 Amp. DPDT Relay Output 

Time Delays available from 0.1 to 15 seconds 
• Time Delay preset at factory • Meets or ex· 
ceeds Mll·R·S757D/Sl • Special designs avail· 
able to meet custom specifications. 

MODEL 3907 

Time Delay Module Adjustable (Delay on Operate) 
SPSTNO Solid State Switch 

Time delay range from 0.1 to 200 seconds • 
Single Pole, Single Throw, Normally Open Output 
• Output capable of switching 6 walts • Less 
than 0.03 amp plus load current required for 
continuous operation. 

MODEL 3908 

Adjustable Time Delay Relay (Delay on Operate) 
1.0 Amp. DPOT Relay Output 

Time Delay Range from 0.1 to 200 seconds • 
Transient Protection up to 100% of line voltage 
• Less than 0.05 amp required for continuous 
o~eration. 

MODEL 3909 

Industrial Time Delay Relay (Adjustable 1.0 to 
SOO seconds) 10 Amp. DPDT Relay Output 

. Time De lay Range from 1.0 to 500 seconds • 
Temperature Range: ooe to +60oe • Repeat· 
ability: ±1 % • Resolution: ±1 % • Stable 
operation from 20 to 32 voe or lOS to 125 VAC. 

MODEL 3910 

Voltage SenSing Relay DPDT Electromechanical 
Relay Output 

Voltage sensin~ range from - 24 to + 1000 VDC 
• Repeatability under all environmental condi· 
tions ±S% • Accuracy of ±1 % under static 
conditions. Ambient temperature range - 5SoC 
to + 105°C. 

MODEL 3911 

Fixed Time Delay Solid State 

Time delay range: .05 to 50seconds ±5%, fixed 
• Output: Single pole, single throw, normally 
open. 10 mA to 2 amp DC steady state load 
current • Operating temperature range: -550 

to +85°C. 

MODEL 3917 

Voltage Sensing Module· SPSTNO Solid State Output 

Voltage sensing range from -24 to + 1000 
VDC • Repeatability under all environmental 
conditions ±5% • Accuracy of ±1 % under 
static conditions • Ambient temperature range 
- 55°C to + l05oe. 

TOR 150 SOLID STATE 
FLASHER 

On and off time may be specified 
'. Operates on 12 or 24 VOC 
• Accuracy ±20%. 

NOTES: (1) Individual specification sheets available for each series upon request. 
(2) Other mounting and Header configurations available other than shown. 
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REED 
RELAYS 

Comput!!r Components Inc. HP Series of dry reed and mercury wetted relays 
offers the design engineer miniature, low profile, plug·in devIces, with mag· 
neti~lIlfy shielded coils. 

Fast switching speeds and low power consumption make them applicable 
to control and instrumentation, low level switching, counting, high speed 
sampling, computers and associated peripheral equipment. 

In addition to the company's standard dry reed and mercury wetted designs, 
CCI also produces exact replacements for IBM plug·in reed relays. (See Equiva· 
lency Chart on back page of catalog for specifications and cross reference part 
nl-'mbers.) Write or phone for catalog. ' 

CONTACT RATING - HP·A SERIES - SINGLE POLE, SINGLE THROW, ORY REED 

Resistive Load 
Max. Min. Life 
Initial Break· R~ed Contact Max. Max. Max. Contact down Min. Contact 

Dash Amps Volts Watts V.A. Res. Voltage I.R. Load Material Sug~ested 
No. D.C. ' D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating Application 

Rhodium Instrument 
1 .5 28 10 10 .100 300 1010 10 over Grade 

Gold Low Thermal EMF 
Rhodium 

G.5~~r~ ;~~~~e 2 .5 200 10 12 .200 300 1010 10 or 
Dimet 

3 I .. 5@20V 
.01@1000V 1000 10 10 .100 1500 1010 10 Rhodium High Voltage LOW PROFILE 

CONTACT RATING - HP·C SERIES - SINGLE POLE, DOUBLE THROW, DRY REED 

Resistive Load 
Max. Min. I,~e Initial Break· 

Contact Max. Max. Max. Contact down ~ir.- Rated Contact 
Dash Amps Volts Watts V.A. Res. Voltage' Load Material sug~ested 
No; D.C. D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating Application 

Rhodium Instrument 1 .25 28 3 3 .150 250 10' 10 over Grade Gold 
2 .25 150 4 4 .200 200 10' 10 Rhodium General Purpose 

3 .50 150 6 10 .150 200 10' 10 Gold Genera I Purpose Rhodium 

CONTACT RATING - MWHp·A SERIES - SINGLE POLE, SINGLE THROW, MERCURY WETTED REED 

Resistive Load Max. Min. 
i 

Life 
Initial Break· R~ed Contact Max. Max. Max. Contact down Min. Contact 

P~UG-IN 

Dash Amps Volts Watts V.A. Res. Voltage I.R. Load Material sug~ested 
No. D.C. D.C. D.C. A.C. (Ohms) D.C. (Ohms) x 10' Plating Application 

1 1.0 100 28 28 .100 1000 10" 100 Mercury No 80unce Wetted 
1.0 Mercury 2 Derate to 500 50 50 .100 1500 10" 50 No Bounce 

.02@500V Wetted 

OPERATING PARAMETERS - HP·A, HP·C, MWHP·A SERIES 

Max. Max. 
Nominal Coil Max. Min. Operate Nominal 

Pick·up Time Release Time 
Contact Coil Resistance Pick·up Release Power Power Milliseconds Milliseconds"" 
Arrange· Voltage @25°C Voltage Voltage @. 25°C @. 250 C Contact Form Contact Form 
mentt V.D.C." Ohms ±100/0 @25OC @25OC Mliliwatts Mllliwatts A B,C,MW A B,C,MW 

6 150 4.5 1.0 
1A 12 600 9.0 2.0 140 240 1.0 1.75 0.5 2.0 

24 2400 18.0 4.0 
2A 6 110 4.5 1.0 
28 12 440 9.0 2.0 190, 330 1.0 1.75 0.5 2·0 
1C 24 1760 18.0 4.0 
4A 6 90 4.5 1.0 
48 12 360 9.0 2.0 230 400 1.5 2.0 0.75 2.5 
2C 24 1440 18.0 4.0 
6A 6 50 4.5 1.0 
68 12 200 9.0 2.0 410 720 1.5 2.5 0.75 2.5 

~ """ -.---_ ..... 
3C 24 800 18.0 4.0 REPLACEABLE 

f>lOTES: tAvaiiable In mixed 

MG SERIES 

All Relays above are available with the following features: 
• 6 12, 24 and 48 VDC coils. 
• Magnetic and/or electrostatic shielding. 
• Higher insulation resistance. 
• Available for +1250C operation (standard temperature -550C to + 85°C). 

For detailed information write or phone for our latest cat~log. 
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Vol. 2 ACTIVE COMPONENTS 1 CIRCUIT ASSEMBLIES 1 CONTROLS & DRIVES 

C. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

MERCURY-WETTED CONTACT RELAYS 

Input analog switching, output power conversion switching, solid state input and output buffering. 
• Life: 22 x 109 operations. 
• Low, constant contact resistance. 

• Versatile contact load capabilities •.. low level 
to 250 va. 

• No contact bounce. • High power gain ••. up to 5,000 with no noise 
sensitivity. 

• Switching speeds as fast as 1 millisecond. • Wide range of sensitivities: 2.0 mw to 550 mw. 

TYPE HG l·FORM D CONTACT (SPDT BRIDGING) SA, 500 V. MAX: 

Nominal Base Must Opreate Must Release Must Operate Maximum 
Clare Resistance Figure Current Current Valtage Voltage 

Part Number (Ohms) (Next Page) (ma·dc) (ma·dc) (vdc) (vdc) 

HG·l00l 2500 1 . 10 4.4 28 87 
HG·l002 4000 1 7.5 3.3 33 110 
HG.l003{Wdg.l 700 2 32 14 25 46 

Wdg.2 3300 2 13 4.9 47 99 
HG·l004 700 1 19 8.3 15 45 
HG·l0ll 11000 1 5.0 2.2 61 180 
HG·l012 130 4 37 16 5.4 20 
HG·l017 4000 4 7.5 3.3 33 110 
HG·l019 40 4 67 30 2.9 11 
HG·l026 500 1 20 8.7 11 39 
HG·l043 1000 1 15 6.6 17 55 

TYPE HG2A 2·FORM D CONTACTS (DPDT BRIDGING) SA., 500 V. MAX.* 

HG2A·l00l 5000 2Al 11 4.7 62 142 
HG2A·l002 700 2A2 31 13 24 53 
HGSA·l003 315 2A2 44 19 15 36 
HG2A·l004 5000 2A2 11 4.7 62 142 
HG2A·l013 10000 2A2 8.6 3.6 94 200 
HG2A·l015 1250 2A2 22 9.3 30 71 

TYPE HG3A 2·FORM D CONTACTS (3PDT BRIDGING) 5A., 500 V. MAX.* 

HG3A·l003 5000 3A1 11 4.7 62 142 
HG3A·1OO4 315 3A1 44 19 15 36 
HG3A·l006 500 3A1 35 15 19 45 
HG3A·l008 1250 3A1 22 9.3 30 71 

TYPE HG4A 4·FORM D CONTACTS (4PDT BRIDGING) SA., 500 V. MAX.' 

HG4A·l006 10000 4A1 8.6 3.7 94 200 
HG4A·1OO7 1400 4Al 23 9.9 35 75 
HG4A·1Oll 390 4Al 42 18 18 40 

* 250 VA max. with required contact protection All values at 250 C. Resistance values ±10%. 

TYPE HGS l·FORM D CONTACT (SPDT BRIDGING) 2A., 500 V. MAX:" 
(Higher Speed, Greater Sensitivity than Type HG) 

SINGLE SIDE STABLE 

HGS·1OO5 4000 Sl 1.25 0.25 5.5 
HGS·1OO6 2500 Sl 1.4 0.17 3.9 
HGS·l009 600 Sl 2.9 0.69 1.9 
HGS·1014 1000 Sl 2.2 0.38 2.4 
HGS·1016 7000 Sl 0.87 0.14 6.7 
HGS·1017 11000 Sl 0.72 0.12 8.7 
HGS·101O 500 SI 2.9 0.50 1.'6 
HGS·1048 4000 S4 2.0 1.0 8.8 
HGS·5015""" 1000 SI 2.2 0.38 2.4 
HGS·5016""" 25000 Sl 0.52 0.09 14.3 

BI·STABLE DOUBLE WOUND COIL 

HGS·1019 1100/1100 S3 ±1.8·1.8 - ±2.2 ·2.2 
HGS·5002 135/135 S~ ±4.5·4.5 - ±.67· .67 
HGS·5013 1100/1100 S3 ±1.8 ·1.8 - ±2.2·2.2 

CHOPPER 

HGS·l004 600 Sl 6.3 vac·rms I 

90 
70 
34 
44 

118 
148 
31 
90 
44 

224 

47·47 
47·47 
47·47 

I 

TYPE HG 

11.105'~ 

TYPE HG T 
Octal Plug 

2.636" 

I 
TYPE HG2A & HG3A . 

TYPE HG2A T 
& HG3A . 
HG2A Octal Plug 
HG3A ll·Pin 
Octal style plug. 

3"41'· 
MAX. 

-*-

1-1%"1 

TYPE HG4A 
I.-l'l{." --I 
I MAX. I 

TYPE HG4A T 
14 or 20 Pin . 
glass·to·metal 
plug. 

TYPE HGS 

TYPE HGS T 
Octal Plug. 

3.225" 
MAX. 

1 

1-+ 1.234" MAX . ..! 

** 100 VA with required contact protect. All values at +250 C. Resistances ±10%. SEE NEXT PAGE FOR PLUG WIRING 
""" Form C contact action. 
FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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SEC. 4500 • RELAYS 

MERCURY-WETTED CONTACT RELAYS 
PLUG WIRING (SEE PRECEDING PAGE FOR OTHER DETAILS) 

~
5 

• • 

• 
I • 

FIG. 1 FIG. 2 FIG. 3 

~~ 
FIG. 4A1 FIG. Sl FIG. S3 

$, 0·' 3 , 3. 6 

2 1 2 7 

I 8 I II 

FIG.2A1 

@5 

. : 
I • 

FIG. S4 

FIG.2A2 FIG.3A1 

Positive potential applied to the 
start of the winding indicated by 
the symbol. will close the con­
tacts shown open on the electri-
cal sc~ematics. . 

Clare Mercury-Wetted Contact Relays for PC Board 

., 

SINGLE SIDE STABLE 

HGSM·1001 1425 Single Wound 8.3 

HGSM·1002 940 Single Wound 10.1 
HGSM·1003 2400 Single Wound 7.35 
HGSM·1005 65 Single Wound 37.4 
HGSM·1p09 275 Single Wound 17.0 
HGSM·1010 450 Single Wound 12.9 
HGSM·1011 675 Single Wound 11.6 
HGSM·5001 1425 Single Wound 8.3 
HGSM·5D02 1950 Single Wound 7.5 
HGSM·5010 675 Single Wound 11.6 
HGSM·5011 940 Single Wound 10.1 

BI·STABLE 

HGSM·1016 
#1 1100 

Double Wound 
±7.25 

#2 1100 ±5.7 

HGSM·5003 
#1 1100 

Double Wound 
±7.25 

#2 1100 ±5.7 

HGSPt'!·5020 
#1 4~g.. Double Wound 

±7.8 
#2 460 ±7.8 

TWO CAPSULE SINGLE SIDE STABLE 
HGS2M·5DD6 500 Single Wound 18.3 

TYPE HGS2MT UNSHIELDED -

CLARE PART NUMBER NOMINAL VOLTAGE 
2 FORM C 2 FORM D (de) 

HGS2MTS001 HGS2MT1001 6 
HGS2MTS002 HGS2MT1002 12 
HGS2MTS003 HGS2MT1006 24 
HGS2MTSp04 HGS2MT10D9 48 

TYPE HGS2MT ELECTROSTATICALLY SHIELDED 

CLARE PART NUMBER NOMINAL VOLTAGE 
2 FORM C· 2 FORM D (de) 

HGS2MTSD44 HGS2MT1D1D 6 
HGS2MTSODS HGS2MT1011 12 
HGS2MTSOD6 HGS2MT1012 24 

, 

1.4 13 
1.7 10.5 
1.2 20.6 
6.2 2.7 
2.8 5.2 
2.1 6.4 
1.9 8.6 
1.4 13 
1.2 17.6 
1.9 8.6 
1.7 10.5 

±8.77 - ±6.9 
±8.77 - ±6.9 
±3.95 - ±3.95 

1.8 10 

MUST 
COIL RESISTANCE OPERATE VOLTAGE 

(ohms ±10%) (de) 

130 3.0 
520 6.0 

2200 12.0 
8000 24.0 

MUST 
COIL RESISTANCE OPERATE VOLTAGE 

(ohms ±10%) (de) 

130 3.0 
; 520 6.0 
2200 12.0 

53.4 
43.3 
69.2 
11.4 
23.4 
30.0 
36.7 
53.4 
62.4 
36~7 

43.3 

46.9 
46.9 
46.9 
46.9 

30.3 
30.3 

38.7 

MUST 

HGSM 
BOTTOM VIEW 

TYPE HGSM 
.040" Dia. Pins on 
.10" Grid Spacing 

RELEASE VOLTAGE 
(de) 

0.5 
1.0 
2.0 
4.0 

MUST 
RELEASE .VOLTAGE 

(de) 

0.5 
1.0 
2.0 

HGS2MTSD10 HGS2MT1013 48 8000 24.0 4.0 HGS2MT .040" Dia. Pins 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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VOl. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

LOW 
PROFILE 

HIGH 
SENSITIVITY 

C. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262-7700 

MERCURY-WETTED CONTACT RELAYS 

HGJN 

HGJ2MT 

HGJM 
A breakthrough in mercury-wetted contact relays when compared to industry standards. Noise 
is a mere 15 microvolts at 4 ms after coil energizlition with 10kHz bandWidth, less than 5 
microvolts at 5 ms. Faster response, the relay is ultra-stable to 250 Hz, and the response time 
approaches one millisecond. Available in low profile (.350"H) for 1/2" board centers and high 
sensitivity (.400"H) models. SPOT contacts rated 2 amperes at 500 volts maximum (100 VA 
max. either AC or DC). 

Must Must 
Coil Operate Release PRICES Nominal Resistance Voltage Voltage 

Part No. Volts(de) (Ohms) (de) (de) 1-9 10-24 25-49 50-99 100 

0.3511" Low Profile Single Side Stable 
HGIM 51131J00 5.0 68 2.7 0.57 $13.20 $9.95 $9.24 $8.58 $7.92 
H&lM 51131NOO 12.0 400 6.4 1.5 13.20 9.95 9.24 8.58 7.92 
HGJM 51131 ROO 24.0 1425 12.5 2.65 13.20 9.95 9.24 8.58 7.92 
HGIM 51131 VOO 48.0 6100 24.5 5.4 13.20 9.95 9.24 8.58 7.92 

0.4011" High Sensitivity Single Side Stable 
HGIM 51111KOO 5.0 125 2.81 0.61 12.60 9.60 8.82 8.19 7.56 
HGIM 51111POO 12.0 685 7.25 1.88 12.60 9.60 8.82 8.19 7.56 
HGJM 51111TOO 24.0 2680 13.9 3.05 12.60 9.60 8.82 8.19 7.56 
HGIM 51111WOO 48.0 9850 27.1 6.15 12.60 9.60 8.82 8.19 7.56 

t Double Wound. * Singl~ Side Stable. • Bi-Stable. t* Bi-Stable Double Wound. § Chopper. 

HGJ2MT T , .... 
NAX. LOW PROFILE 

The HGJ2MT has the same outstanding characteristics as the HGJM but gives you two capsules 
for DPDT configurations. This compact packaging saves both space and money. Both contacts 
rated 2 amperes at 500 volts max. (100 VA either AC or DC). 

Must Must 

..j ... ~1-
Coil Operate Release PRICES Nominal Resistance Voltage Voltage 

Part No. VoltS(de) (ohms) (de) (de) 1-9 10·24 25-49 511-99 100 
1 

I-~-l \ 

HIGH SENSITIVITY 

0.3511" Low Profile Single Side Stable 
H&l2MT 51231EOO 5.0 27 2.6 .54 $25.40 $19.15 $17.78 $16.51 $15.24 
HGJ2MT 51231 KOO 12.0 230 6.0 1.36 25.40 19.15 17.78 16.51 15.24 
HGJ2Mr"51231Noo 24.0 800 12.0 2.4 25.40 19.15 17.78 16.51 15.24 
HGJ2MT 51231 ROO 48.0 2850 23.0 4.65 25.40 19.15 17.78 16.51 15.24 

0.400" High Sensitivity Single Side Stable 
HGJ2MT 51211 GOO 5.0 55 2.60 0.55 24.35 lil.35 17.05 15.83 14.61 
HGJ2MT 51211L00 12.0 370 6.65 1.41 24.35 18.35 17.05 15.83 14.61 
HGJ2MT 51211POO 24.0 1370 12.8 2.80 24.35 18.35 17.05 15.83 14.61 
HGJ2MT 51211Too 48.0 5300 25.5 5.55 24.35 18.35 17.05 15.83 14.61 

REED RELAYS 

DIP Picoreed® Series PRME 
Clare's new TO-116 case DIP Picoreed Relay provides sealed contacts in an epoxy molded pack­
age for optimum environmental performance. The DIP Picoreed is ideal for electronic process 
control equipment ap'plications and they can be operated by int,egrated circuits with 65 mW 
outputs. Available WIth one Form A contact. 

High sfeed - up to 600 /is operate time, including bounce, at nominal coil power. 
Contac rating - 0.5 amperes max., 100 volts max., 10 VA max. 

1.5 ampere max., carry load . 
life expectancy - 100 x 10' operations at low-level loads. 

5 x 10' operations at 28 Vdc, 0.125 ampere. 
* The 5 volts series of DIP Picoreed relays have been designed especially for compatibility with 
standard 5 volt DTl and TTL logic families. These relays have a must operate voltage value 
of 3.5 volts @ +25°C. 

Nominal Call Must Max, Must 
Part Number Voltage Resistance OperateVde Vde Release Vde 

PRME lAU05 5 380 3.75 15.0 0.9 
PRME lAOOS 6 380 4.5 15.0 0.9 
PRME lA012 12 ' 530 9.0 18.0 2.0 
PRME lA024 24 2000 18.0 32.0 4.0 

FOR. MORE DETAILED· INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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CLARE PICOREED RELAYS 
Picoreed Series PRB 
The Clare Picoreed relays represent a start-of-the-art advancement in 
sealed contact reed relays; they are the fastest and smallest reed· 
contact relays made. Their response time, physical size, sensitivity, 
and reliability characteristics combine to give the Picoreed complete 
electrical and packaging compatibility with IC solid-state. devices. 
These characteristics provide an answer for economical and reliable 
solid-state input-output isolation buffering. 
High speed - up to 500l's operate time, including bounce, at nom­

inal coil power. 
Contact rating - 0.5 amperes max., 100 volts max., 10 VA max. 

2.0 ampere max., carry load. 

LOW PROFILE 
PRB·2010 6 4.50 387 1 Form A 
PR2B·20D7 6 4.50 136 2 Form A 
PR3B-2006 6 4.50 117 3 FormA 
PR4B·20D5 6 4.50 88 4 Form A 
PR5B-2D05 6 4.50 105 5 Form A 

PRB-2D13 12 9.00 1200 1 Form A 
PR2B-2Dll 12 9.00 740 2 Form A 
PR3B-2DD9 12 9.00 483 3 Form A 
PR4B-2008 12 9.00 351 4 Form A 
PR5B·2DD8 12 9.00 419 5 Form A 

PRB-2016 24 18.00 5380 1 Form A 
PR2B-2014 24 18.00 3042 2 Form A 
PR3B-2D13 24 18.00 2254 3 Form A 
PR4B-2012 24 18.00 1856 4 Form A 
PR5B-2011 24 18.00 1424 5 Form A 

HIGH SENSITIVITY 
PRB·2DD9H 6 4.50 535 1 Form A 
PR2B·2DD7H 6 4.50 295 2 Form A 
PR3B-2D06H 6 4.50 230 3 Form A 
PR4B·2D05H 6 4.50 155 4 FormA 
PR5B-20D5H 6 4.50 180 5 Form A 

PRB·2013H 12 9.00 2870 1 Form A 
PR2B-201DH 12 9.00 1180 2 Form A 
PR3B·2009H 12 9.00 877 3 Form A 
PR4B-20D8H 12 9.00 663 4 Form A 
PR5B·2008H 12 9.00 771 5 Form A 

PRB·2016H 24 18.00 ll900 1 Form A 
PR2B-2013H 24 18.00 3780 2 Form A 
PR3B-2013H 24 18.00 4700 3 Form A 
PR4B-2012H 24 18.00 3620 4 Form A 
PR5B-2DllH 24 18.00 3150 5 Form A 

LOW PROFILE 

PRB-301D 

1 

5" 3.75 387 1 Form A 
PR2B·3DD7 5" 3.75 136 2 Form A 
PR3B-3D06 I 5" 3.75 ll7 3 Form A 
PR4B-30D5 I 5" 3.75 88 4 Form A 
PR5B-3005 i 5" 3.75 105 5 Form A 

HIGH SENSITIVITY 

PRB·3009H I 5" 3.75 535 1 Form A 
PR2B-30D7H 5" 3.75 295 2 Form A 
PR3B-30D6H 5' 3.75 230 3 Form A 
PR4B-3DD5H 5' 3.75 155 4 Form A 
PR5B·3D05H 5' 3.75 180 5 form A 

- Sensitive relay (available at slight price increase for other voltages). 

19 
19 
19 
19 
19 

34 
34 
34 
34 
34 

73 
73 
73 
73 
73 

19 
19 
19 
19 
19 

34 
34 
34 
34 
34 

73 
73 
73 
73 
73 

19 
19 
19 
19 
19 

19 
19 
19 
19 
19 

SEC. 4500 • RELAYS 

Life expectancy - 100 x 10' operations at low-level loads. 
5 x 10' operations at 28 Vdc, 0.125 ampere. 

• The 5 volts series of Picoreed relays have been designed especially 
for compatibility with standard 5 volt DTL and TTL logic families. 
These relays have a must operate voltage values of 3.75 volts @ 
+25°C. . 

PRB Series has straight pin. High sensitive relays allow P.C.B. sp'ac­
ing of .500 inch centers. H in part number denotes more sensItive 
unit. Low profile units allow .375 spacing. Molded PRB 1 Form A 
has P.C.B. leads. 

.80 

.80 

.80 

.80 
.80 

2,00 
2.00 
2.00 
2.00 
2.00 

4.00 
4.00 
4.00 
4.00 
4.00 

1.00 
1.00 
1.00 
1.00 
1.00 

2.50 
2.50 
2.50 
2.50 
2.50 

4.50 
4.50 
4.50 
4.50 
4.50 

.80 

.80 
.80 
.80 
.80 

1.00 
1.00 
1.00 
1.00-
1.00 

PRB 
1 Form A 

MOLDED 1 FORM A 
LOW PROFILE 

ABC 
.781" I .187" 1.250'1 

LOW PROFILE 

Form D E F 
2A .80 .38 .225 
3A .80 .48 .225 
4A .80 .58 .225 
5A .80 .68 .225 
SA .80 .78 .225 

HIGH SENSITIVITY 
Form G H I 

lA .80 .38 .350 
2A .80 .48 .350 
3A .80 .58 .350 
4A .80 .68 .350 
5A .80 .78 .350 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR, 
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Vol. 2 ACTIVE COMPONENTS 1 CIRCUIT ASSEMBLIES 1 CONTROLS & DRIVES 

C. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262-7700 

CLARE MINIATURE SEALED-CONTACT REED RELAYS 

MICROCLAREE[)® RELAYS 

MRME 
Molded Epoxy 

Nominal 

Epoxy Molded 
Operating 

Voltage DC 

MRME-l041 6 
MR2ME-l041 6 
MR3ME-l041 6 
MR4ME-l041 6 
MR5ME-l041 6 

MRME-l042 12 
MR2ME-l042 12 
MR3ME-l042 12 
MR4ME-l042 12 
MR5ME-l042 12 

MRME-l043. 24 
MR2ME-l043 24 
MR4ME·l043 24 
MR4ME-1043 24 
MR5ME-l043 24 

MRME-1044 48 
MR2ME-l044 48 
MR3ME-l044 48 
MR4ME·l044 48 
MR5ME-l044 48 

MRME-l045 6 
MR2ME·l045 6 
MR3ME-l045 6 
MR4ME-l045 6 

MRME·l046 12 
MR2ME·l046 12 
MR3ME·l046 12 
MR4ME-l046 12 
MRME-1D47 24 
MR2ME·l047 24 
MR3ME-l047 24 
MR4ME-l047 24 

MRME-l04B 48 
MR2ME·l04B 48 
MR3ME-l04B 48 
MR4ME-l04B 48 

MR2ME·1D49 6 
MR3ME-l049 6 

MR2ME·1D5D 12 
MR3ME·1D5D 12 

MR2ME·1D51 24 
MR3ME·1D51 24 

MR2ME·1D52 48 
MR3ME.l052 48 

Sizes 

L 

H 

W 

Must 
Operate 

Voltage DC 
at +25OC 

4.0 
4.0 
4.0 
4.0 
4.0 

8.0 
8.0 
8.0 
8.0 
8.0 

16.0 
16.0 
16.0 
16.0 
16.0 

32.0 
32.0 
32.0 
32.0 
32.0 

4.0 
4.0 
4.0 
4.0 

8.0 
8.0 
8.0 
8.0 

16.0 
16.0 
16.0 
16.0 

32.0 
32.0 
32.0 
32.0 

4.0 
4.0 

8.0 
8.0 

16.0 
16.0 

32.0 
32.0 

MRME 
Relays 

l'%i' 

.385" 

See W In Table Below I 

Call 
Resistance 

Ohms±10% Contact 
at +250 C Action 

218 1 Form A 
168 2 Form A 
125 3 Form A 
95 4 Form A 
70 5 Form A 

790 1 FormA 
635 2 Form A 
510 3 Form A 
410 4 Form A 
285 5 Form A 

3060 1 Form A 
2580 2 Form A 
1950 3 Form A 
1500 4 Form A 
1070 . 5 Form A 

12,200 1 Form A 
9450 2 Form A 
7450 3 Form A 
5750 4 Form A 
4350 5 Form A 

280 1 Form B 
125 2 Form B 
46 3 Form B 
46 2A2B 

1030 1 Form B 
5~0 2 Form B 
170 3 Form B 
170 2A2B 

3930 1 Form B 
1950 2 Form B 
700 3 Form B 
700 2A2B 

15,800 1 Form B 
7450 2 Form B 
2670 3 Form B 
2670 2A2B 

51 1A1B 
40 2A1B 

210 1A1B 
148 2A1B 

780 1A1B 
600 2A1B 

3170 1A1B 
2310 2A1B 

"W" dImenSIOn of MRME are )1," greater than lIsted. 

All the advantages of Clareed Relays in one­
fifth the size. Switching speeds as low as 500 
microseconds - fully compatible with other 
process-control equipment. Immune to false 
operation by transients- insensitive to over­
load transients which would damage solid-state 
devices. Load capability: low level to 10 va. 

Must 
Max. Releas. 

Voltage 
at +25°C 

Voltage DC 
at +25OC "W" 

14 .29 l~l' 
14 .36 2%4" 
14 .37 ~" 64 
13 .35 2~l' 
12 .49 3A" 

28 .57 l~t 
28 .57 294.l' 
28 .92 354,4" 
28 .78 2~2" 
25 1.0 3A" 

55 1.1 l~t 

56 1.4 2%4" 
55 1.6 3~" 

54 1.9 2~t 

49 2.0 :!A" 

110 2.2 l~t 

106 3.4 2%4" 
102 3.3 354,4" 
104 3.1 2~l' 

98 4.0 3/4" 

8.7 .38 2%4" 
9.4 .40 354,l' 
8.8 .36 3A" 
8~8 .36 3A" 

18 .92 2%l' 
18 1.5 3~" 

17 .76 3/4" 
17 .77 3A" 

35 1.7 2%4" 
38 2.3 3~" 

34 1.5 :!A" 
35 1.5 :!A" 

67 2.9 2%i' 
70 4.5 3~" 

68 3.1 :!A" 
70 2.9 3A" 

9.0 .45 3~" 

9.5 .39 71;)2" 
18 .76 ~" 
17 .66 2~l' 

35 1.4 3~" 

35 1.3 2~l' 

70 2.8 .~" 
69 2.7 2~t 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTR1BUTOR. 
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SEC, 4500 • RELAYS 

CLARE MICROCLAREEO® SEALED-CONTACT REED 

I?LARE \.:7@ 
RELAYS 

Length: 1.135" l11ax. 
Height: .350" max. 
Width: See "W" in" table below. 

Nominal 
Part Contact Voltage 

Number Form (Vdc) 

MRB lA05 1A 5 
MRB lA06 1A 6 
MRB lA12 1A 12 
MRB lA24 1A 24 

MRB2A05 2A 5 
MRB 2A06 2A 6 
MRB2A12 2A 12 
MRB2A24 2A 24 

MRB 3A05 3A 5 
MRB 3AD6 3A 6 
MRB 3A12 3A 12 
MRB3A24 3A 24 

MRB4A05 4A 5 
MRB4A06 4A 6 
MRB4A12 4A 12 
MRB 4A24 4A 24 

MRB 5A05 5A 5 
MRB 5A06 5A 6 
MRB 5A12 5A 12 
MRB 5A24 5A 24 

MRB6A05 6A 5 
MRB 6A06 6A 6 
MRB 6A12 6A 12 
MRB6A24 6A 24 

MRB lB05 18 5 
MRB lB06 18 6 
MRB lB12 18 12 
MRB lB24 18 24 

MRB 2B05 28 6 
MRB2B06 28 ~ 
MRB2B12 28 12 
MRB 2B24 28 24 

NOTES: 

Must 
Operate 

(Vdc) 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

3.75 
4.5 
9.0 

18.0 

Must Maximum Coil Resist. 
Release Voltage (Obms,±% 

(Vdc) (Vdc) @2S0C) 

0.15 15 225 
0.15 18 340 
0.70 36 1400 
2.5 60 4340 

0.15 11 105 
0.15 14 180 
0.70 26 730 
2.5 48 2500 

0.15 10 82 
0.15 12 13Q 
0.70 24 570 
2.5 44 1540 

0.15 9 60 
0.15 11 100 
0.70 18 275 
2.5 36 1090 

0.15 8 45 
O.1q 10 70 
0.70 20 320 
2.5 34 790 

0.15 7 32 
0.15 9 50 
0.70 18 210 
2.5 36 900 

0.40 7.5 300 
0.50 9 450 
1.00 18 1240 
2.00 36 5800 

0.40 7.5 82 
0.50 9 132 
1.00 18 570 
2.00 36 2330 

1. * Use externally, 1/4 W 2.SK ohm resistor in series with coil. 
** Use externally, 1/4 W 7.5K ohm resistor in series with coil. 

HW" 
Incbes 

.360 

.360 

.360 

.360 

.460 

.460 

.460 

.460 

.560 

.560 

.560 

.560 

.660 

.660 

.660 

.660 

.760 

.760 

.760 

.760 

.860 

.860 

.860 

.860 

.460 

.460 

.460 

.460 

.560 

.560 

.560 

.560 

This latest Microclareed relay features the popular 0.100" x 
1.000" grid pin spacing for printed circuit board applications. 
The MRB construction consists of a rugged, molded epoxy 
base with a metal cover. Low level to lOVA contact ratings 
and an operate time under 650 microseconds are standard 
in this line. The relays are fully compatible with process 
control and automatic t~st equipment applications. The totally 
sealed packages proyide years of maintenance free operations. 

Nominal Must Must Maximum Coil Resist. 
Pa~ Co~tact Voltage Operate Release Voltage (Ohms,±% "W" 

Nul!lber Form (Vdc) (V~c) (Vdc) (Vdc) @2S0C) Inches 

MRB lN05 1A18 5 3.75 0.40 7.5 50 .560 
" ',' 

MRB lN06 lA18 6 4.5 0.50 9 82 .560 
" iA18 MRB lN12 12 9.0 1.00 18 230 .5~0 , 

MRB lN24 lA1~ 24 18.0 2.00 36 900 .560 

MRB 2Nq5 2A2B 5 3.75 0.40 7.5 28 .760 
MRB ~N06 2A28 6 4.5 0.50 9 45 .760 , 
MRB 2N12 2A2B 12 9.0 1.00 18 185 .760 
MRB 2N24 2A28 24 18.0 2.00 36 800 .760 

MRBAL05 1AL 5 ± 3.75 - -7.5 1900 .460 
MRBAL06 1AL 6 ± 4.5 - -9.0 2500 .460 
MRB AL12 1AL 12 ± 9.0 - - 2500* .460 
MRBAL24 1AL 24 ±18.0 - - 2500** .460 

MRB lC05 1C 5 3.75 0.40 10 77 .460 
MRB lCD~ IC 6 4.5 0.50 12 135 .460 
MRB lC12 lC 12 9.0 1.00 24 535 .460 
MRB lC24 lC 24 18.p 2.00 40 1810 .460 

MRB2C05 2C 5 3.75 0.40 7.5 46 .560 
MRB 2~06 2C 6 4.5 0.50 10 75 .560 
MRBac12 2C 12 9.0 1.00 20 350 .560 
MRB2C24 2C 24 18.0 2.00 33 840 .560 

MRB 3C05 3C 5 3.75 0.40 6.5 26 .760 
MRB 3C06 3C 6 4.5 0.50 8.0 41 .760 
MRB 3C12 3C 12 9.0 1.00 16 166 .760 
MRB 3C24 3C 24 18.0 2.00 32 715 .760 

MRB4C05 4C 5 3.75 0.40 6.5 18 .860 
MRB4CD6 4C 6 4.5 0.50 8.0 29 .860 
MRB 4C12 4C 12 9.0 1.00 15 117 .860 
MRB 4C24 4C 24 18.0 2.00 30 536 ·860 

2. Maximum voltage ratings must be observed on magnetically biased relays to prevent false operation. 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES @ C. P. CLARE & CO. CLARE 3101 PRATT AVEN U E, CHI CAG 0, ILL! N 0 IS 60645 • PHONE: (312) 262·7700 

® CLAREED® SEALED·CONTACT REED RELAYS 

Industrial control, data logging and instrumentation, communication switching, ground control and check-out systems. 

• Inherent reliability with no maintenance 
sealed in glass). 

(contacts • Life: 20 x 106 or 100 x 106 at full rated load depend-
ing on choice of switches. 

• Switching speeds in low millisecond range. .. One to twelve contacts. 
• Immunity to transient electrical noise. • Packaging for pcb or wired chassis ... or as functional 
• Contact load versati I ity ... low level to 50. va. pcb assemblies. . 

@~TYPE CRT Nominal Must Operate Maximum Must Release X 
Clare Operating Voltage de Coil Contact Voltage Voltage Dimension 

Part No. Voltage de at +25°C Resistance . Action at +250 at +250 (inches) 

CRT-t007 6 4.4 160 1 Form A 20 0.60 % 
CR2T-t004 6 4.5 88 2 Form A 18 0.54 2%2 
CR3T-t005 6 4.6 70 3 Form A 17 0.54 . lK6 
CR5T-t004 6 4.4 40 5 Form A 16 0.48 11/2 
CR6T-t003 6 4.3 31 6 Form A 15 0.47 14%4 
CR8T-tOO2 6 4.2 25 8 Form A 15 0.46 21~ 

CRt2T-tOOt 6 3.8 14 12 Form A 13 0.40 3U4 
CRT-tOtO 12 8.7 600 1 Form A 38 1.20 5/s 
CR2T-t006 12 7.3 235 2 Form A 28 0.88 2%2 
CR3T-t007 12 7.4 180 3 Form A 28 0.86 lK6 
CR5T-t007 12 8.7 155 5 Form A 32 0.95 11/2 
CR6T-tOO6 12 8.4 120 6 FormA 29 0.92 14%'4 
CR8T-tOO5 12 8.4 96 8 Form A 29 0.91 21%'4 
CRt2T-1004 12 7.5 53 12 Form A 25 0.79 3U4 
CRT-t013 24 18.0 2500 1 Form A 78 2.5 Sis 
CR2T-tOtO 24 18.0 1400 2 Form A 68 2.2 2%2 

CR3T-1Oll 24 18.0 1070 3 Form A 67 2.1 lK6 
CR5T-tOtO 24 19.0 650 5 Form A 63 2.0 11/2 
CR6T-tOO9 24 18.0 510 6 Form A 60 1.9 14%'4 
CR8T-1008 24 17.0 380 8 Form A 58 1.8 21~ 

CONTACT RATING: CRt2T-1OO7 24 16.0 21Q 12 Form A 50 1.6 3h4 
1 amp. max., 250 volts 
max., 15 va max. CRT-tOt6 48 35.0 9450 1 Form A 150 4.8 o/s 
PACKAGING: CR2T-tOt3 48 36.0 5400 2 Form A 133 4.4 2U4 
Coils and contacts have CR3T-tOt4 48 38.0 4450 3 Form A 137 4.4 lK6 fixed terminals for 
printed circuit board CR5T-tOt3 48 37.0 2550 5 Form A 124 3.9 11/2 
mounting. CR6T-tOt2 48 34.0 1900 6 Form A 117 3.8 14%'4 

CR8T-1Olt 48 32.0 1450 8 Form A 114 3.5 21~ 

CRt2T-tOtO 48 32.0 900 12 Form A 107 3.3 3h4' 

CRT-t026 24 18.0 1400 1 Form B 55 2.2 2%2 

CR2T-t025 24 17.0 690 2 Form B 37 1.2 lK6 
CR2T,t04t 24 17.0 455 1 Form C 33 1.8 lK6 
CR4T-1OO9 24 20.0 410 2 Form"C 34 1.0 11/2 
CR6T·t025 24 17.0 . 235 3 Form C 32 1.1 21%'4 
CR8T-1025 24 19.0 210 4 Form C 31 0.97 3U4 
CR2T-t058 24 17.0 455 lA and IB 33 1.8 lK6 
CR4T-t027 24 20.0 410 2Aand 2B 34 1.0 11/2 
CR6T-t056 24 17.0 235 3Aand 3B 32 1.1 21%'4 
CR8T·1040 24 19.0 210 4Aand4B 31 0.97 3U4 

BI·STABLE (LATCHING) 

2%2 

lK6 
* Max. voltage based on 2.4 watt. 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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CLARE MERCURY DISPLACEMENT RELAYS 

TYPICAL STOCK RELAYS 
MINIATURE POWER RELAYS - 20 AMPS - 120 VAC 
(CSA LISTED) 
Compact units capable of handling loads nearly twice that of 
ordinary armature type units of equal size. Hermetically sealed, 
mercury·to·mercury contacts. No contacts to pit, stick or cor· 
rode. Full rating with inductive or resistive loads. Coil current, 
.042 amp. single pole; .080 amp, 2·pole. MR·I, 3 x IYa x 1lJ2"; 
MR·2, 4 x 1 ~ x Ph"; MR·ll, 4lh x 3 x 1 W'. Coils -120 VAC, 
60 Hz. 1 % Ibs. 

STANDARD DUTY - 35 AMPS -120 VAC 
(UL AND. CSA LISTED) 
Rated 35 amps (per pole) at 120 VAC. Coil operating current: 
EM·1, .050 amp; EM·2, .050 amp; EM·ll, .120 amp; EM·ll1, .220 
amp. EM·1, 4% x 2% x 2lh"; EM·2, 5% x 3% x 2lJ2"; EM·ll, 6% 
x 4 x 3%". Coils - 120 VAC, 60 Hz. 2 Ibs. 

HEAVY·DUTY - 60 AMPS ~ 120 VAC 
(UL AND CSA LISTED) 
Type HD·1 rated 60 amps for 120 V and 35 amps for 230 V, 60 
Hz AC. Type HD·2 2·pole relay; each pole, 60 amps at 115 V, and 
35 amps at 230 V. Type HD·ll 3·pole relay; each pole, 60 amps 
at 120 V, and 35 amps at 230 V. Coils - 120 VAC, 60 Hz. 
·2% x 51A x3%"; +2% x 5% x 3%"; § 3% x 6% x 4". 3 Ibs. 

"100" RELAY - 100 AMPS - 120 VAC (CSA LISTED) 
Front·mounted load and coil terminals. Rated 100 amps at 120 V, 
AC or 12 kW resistive load capacity. Coil operatmg current, 
. 260 amps. 7 x 3lh x 3%". Coils, 120 VAC, 60 Hz. 4 Ibs. 

"HI·POWER" ENCAPSULATED RELAYS 
High performance relays have hermetically sealed steel shells 
with ceramic lined electrode chamber, epoxy insulation. Similar 
to above relays, but with higher current capacity, maximum reli· 
ability. Impervious to physical or thermal shock, moisture and 
dirt. Types Sand T completely encapsulated. Rated to switch 
loads up to 550 volts AC. Coils -120 VAC, 60 Hz. 

TYPE A - MINIATURE POWER 
25 Amps/120 VAG 25 Amps!240 VAG 

Sizes: A·I, 4% x 3 x 2%"; A·11, 41A x 4% x 2lJ2". 2 Ibs. 

TYPE B - STANDARD DUTY 
50 Amps! 120 VAC . 35 Amps! 240 VAG 

Sizes: B·1, 4% x 3 x 2%"; B·l1, 4% x 41,4 x 2lhi,; B·ll1, 43/4 x· 
41A X 3lJ2". 3 Ibs. 

TYPE H - HEAVY DUTY 
100 Amps/120 VAC 90 Amps!240 VAG 

Sizes: H·1, 7lh x 4 x 3lJ2"; H·l1, 7lh x 6V2 x 4". 6 Ibs. 

COMPLETELY ENCAPSULATED 
Type S 25 Amp/120 VAC Type T 50 Amp{120 VAC 

Epoxy case, sealed; molded terminals. Sizes: S·l, 3Va x 1 % x 1 %"; 
T·l, 3Ys x 2 X 1W'. lib. 

TO HIGH·POWER TIME DELAY RELAYS 
Single·pole, N.O. mercury·to·mercury contacts. Delay circuit resets 
upon completion of delay. Load contacts are totally isolated from 
delay circuit and are capable of switching loads to 550 VAC. 
Range, -10° to +65°C. Repeatability, ±2%. Hermetically 
sealed. Sizes: TO·A, 43{6 x 3 X 2%"; TO·B, 4% x 3 x 2%"; TO·H, 
6% x 4 x 3%". Delay operates from 120 VAC. "Time range in 
seconds. Av. shpg. wt. 2 Ibs. 

Type Description 

MR·l Normally Open, SPST 
MR·2 Normally Closed, SPST 
MR·ll 2·Pole, Both N.O. 
MR·111 3·Pple, All N.O. 

Type. Description 

EM·1 Single Pole, N.O. 
EM·2 Single Pole, N.C. 
EM·ll 2·Pole, Both N.O. 
EM·m 3·Pole, All N.O. 

Type Description 

HD·1 Single Pole, N.O.· 
HD·2 Single Pole, N.C.+ 
HD·ll 2·Pole, Both N.O.§ 
HD·m 3·Pole, All N.O. 

Description 

Single Pole, N.O . 

Type Description 

A·1 Single Pole, N.O. 
A·2 Single Pole, N.G. 
A·ll 2·Pole, Both N.O. 
A·l11 3·Pole, All N.O. 

Type Description 

B·1 Single Pole, N.O. 
B·ll 2·Pole, Both N.O. 
B·111 3·Pol~, All N.O. 

Type Description 

H·1 Single Pole, N.O. 
H·ll 2·Pole, Both N.O. 
H·m 3·Pole, All N.O. 

Type Description 

S·l Single Pole, N.O. 
T·1 . Single Pole, N.O. 

25 AMPS AT 120 VAC 15 AMPS AT 550 VAC 

Type 

I TO·A·1·.5·60S·l20 VAC 
50 AMPS AT 120 VAC 25 AMPS AT 550 VAC 

I ~~.~.1 .. 5.60S.120 VAG I 
100AMPSAT120VAC 70AMPSAT550VAC 

I i~.~.l .. 5.60S.120 VAC I 

Type 5·1 

Type 
TD 

SEC. 4500 • RELAYS 

Type 
H·l 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIB.UTOR. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

@JIE C. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·7700 

CLARE MILITARY-TYPE (CRYSTAL CAN) RELAYS 

Aerospace and ground support equipment, communications, instrumentation, data processing, industrial process control 
• Long electrical and mechanical life, under extreme • Wide range of relay types in addition to those listed. 

conditions of temperature, shock, vibration, linear 
acceleration. 

• Sensitivities from 40 mw. 
• Wide variety of mounting styles. 

Type MF 
L - .500" 
W - .230" 
H - .400" 

Data Sheet 756 

TYPICAL STOCK RELAYS 
Relay 
Type· Part Number 

MF MF1201NOO 
MF1202NOO 
MF1105NOO 

HF HF1201DOO 
F RP7630G2 

RP7631G12 
RP7632Gl 
RP7633G4 
RP7640Gl 

Electrical Characteristics 
Contact Arrangement 

Enclosure 

Plain Case 
Ear Brackets 
Side Brackets 
Plain Case 
Plain Case 
Side Plate 
Ear Brackets 
Stud -top 
Stud-side 

MF 

Type HF 
L - .810" 
W - .410" 
H - .410" 
Manual 701 

Vibration 
Resistance 

20g 
20g 
20g 
30g 
30g 
20g 
20g 
15g 
20g 

Contact Rating - High Level ·0.5 amp. res. @ 
30 vdc, + 125°C 
150,000 miss·free 
operations. 

Contact Rating - Low Level Note 1 

• Versatile contact capabilities - low level to 10 amp. 
Gold·plated contact areas, high contact pressures, 
positive wiping action. 

Relay 
Type' 

F 

PF 

HF 

Type F 
L - .800" 
W - .400" 
H - .900" 

(Standard crYstal 
can size) 

Manual 701 

Part Number 

RP7641G2 
RP7641G8 
RP9809Gl 
RP9817Gl 
RP9895G3 
RP9896G9 
PFllOlLOO 
PFl102LOO 
PF1203LOO 

F 
2 Form C (dpdt) 

2.0 amp. res. @ 28 vdc 
1.0 amp. res. @ 115 vdc 

Enclosure 

Plain Case 
Plain Case 
Ear Brackets 
Ear Brackets 
Side Plate 
Side Plate 
Plain Case 
Ear Brackets 
Ear Brackets 

Type PF 
L - 1.075" 
W - .515" 
H - 1.300" 

Data Sheet 757 

Vibration 
Resistance 

30g 
30g 
20g 
20g 
20g 
20g 
20g 
20g 
20g 

PF 

10.0 amp. res. @ 
28 vdc - 100,000 

100,000 miss·free operations, monitored miss·free opera· 
tions. at every operation for a maximum drop 

of 1.0% of source voltage. 
Note 2 Note 2 

Contact Resistance Before Life 50 milliohms max. @ 6v, 100 ma 10 milliohms max. 

Contact Resistance After Life 100 milliohms max @ 6v, 100 ma 
Coil Resistance Relays Shown 1500 1250 675 
(ohms) Available 30-5500 ' 40·3500 35·10,000 
Must Operate Sensitivity, 
Nominal (mw) Relays Shown 125 160 250 

Available 125 160 40 
Must operate Voltage 
dc at 25°C Relays Shown 13.0 14.0 13.5 

Available 5.25·45 5.0-48 3.2·51 
Note 1: 10 p'a @ 10mv; 150,000 miss-free operations monitored at everY operation for a maximum drop of 0.5mv. 
Note 2: 10 p.a @ 10mv; 100,000 miss-free operations monitored at every operation for a maximum drop of 0.5mv. 

(measured per 
MIL·R·5757) 

20 milliohms max. 
300 

16·4800 

550 
550 

12.5 
3.0-54 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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SEC. 4500 • RELAYS 

STEPPING SWITCHES 
Mass sequential switching - counting, totalizing, scanning, sequence control, circuit monitoring. 

• Low cost scanning and counting. • Long service life and low maintenance. 

• Maximum switching density. • Special high voltages are availale. 
• Special purpose shorting switches ... "All But One," 

"Progressive," "Alternate" operations. 
• Special modifications and functional assemblies for 

For detail characteristics see Manual 601. 

CONTACT RATINGS: 
Bank and Wiper - Switch 100 rna, 
30 vdc resistive ... Carry 3 amps ... 
I,nterrupter and Off-Normal - 2 
amps, 150 watts. 

QUICK-MOUNT 
MODELS AVAIl-ABLE 
Fast unit-for-unit replacement - no 
resoldering - minimum downtime. @' Sheet 651-3.' 

CLA~ ACCESSORIES 
Clare 

Pari No. Oescription 

TYPE 
20 

TYPE 
26 

TYPE 
210 

TYPE 
211 

RP-2702 Short Bracket {US~d with Rubber Mounts} 
RP-2703 Long Bracket Type 20 and 26 
Rp·2902 Long Bracket for Type 20 a~d 26 
RP·29D3 Short Bracket for Type 20 and 26 
Rp·3335 Switch Rubber Mounts, Type 26 
Rp·3336 Switch Rubber Mounts, Type 20 
RP·9565 Mounting Stud for Type 11 Switch 
Rp·ll049 Switch Rubber Mounts, Type 210 & 211 
RP·l1"062 Shelf Mtg. Bracket, Type 200 

handling complex sequential switching operations. 

Nominal 
Clare Operating Coil No. 01 Interrupter 

Part No. Voltage de Resistance Levels Contacts 

20-2404 24 35 4 of 20 pt. IC 
20-2408 24 35 8 of 20 pt. IC 
20-2412 24 20 12 of 20 pt. IC ---
20-2416 24 20 16 of 20 pt. IC 
20-2428 24 35 8 of 40 pt. IC 
20-4808 48 100 8 of 20 pt. Ie 

26-2404 24 35 4 of 26 pt. IC 
26-2408 24 35 8 of 26 pt. IC 
26-2416 24 20 16 of 26 pt. IC 
26-2428 24 35 8 of 52 pt. IC 
26-4812 48 70 12 of 26 pt. IC 
26-11004 110 600 4 of 26 pt. IC 
26-11008 110 600 8 of 26 pt. IC 
26-11012 110 400 12 of 26 pt. IC 
26-11024 110 600 4 of 52 pt. IC 

210-2403 24 24 3 of 10 pt. Ie 
210-2406 24 24 6 of 10 pt. IC 
210-2409 24 20 9 of 10 pt. IC 
210-2412 24 20 12 of 10 pt. IC 
'210-11003 110 6pO 3 of 10 pt. IC 
210-11006 110 600 6 of lOpt. IC 
210-11012 110 400 12 of 10 pt. IC 

211-2403 24 24 3 of 11 pt. IC 
211-2406 24 24 6 of 11 pt. IC 
211-2412 24 20 12 of 11 pt. IC 
211-11003 110 600 3 of II pt. IC 
211-11006 24 24 6 of 11 pt. IC 
211-11009 110 400 9 of 11 pt. IC 

Clare 
Part No. Description 

RP-ll068 Base Mounting Bracket, Type 200 
RP-11723·Ga 24 VOC Varistors 

RP·11723·G14 110 VDC Varistprs 

Rp·8047 Stepping Switch Rectifier Unit for 
115 vee 

RP·9466 Lubrication Kit - Standard 
Rp·9467 Lubrication Kit - Low Temper~ture 

Rp·11375 Switch Tool Kits 
FOR MQRE DETAILED INFORMATIQN CONSULT YOUR CLARE SALES OFFICE OR N~AREST DISTRIBUTOR. 

eem/1971 See Y[!LLOW S~PTION for Local Offices, Phones 
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Normal 

Contacts 
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IC 
IC 
IC 
IC 
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IC 
IC 
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IC 
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IC 
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IC 

IC 
IC 
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IC 
IC 
Ie 
IC 
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IC 
Ie 
IC 
IC 
IC 

--
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VOl. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

c. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262·771!0 

TELEPHONE-TYPE RELAYS 

TYPE LB/LA Nominal Must 
La LA Operating Operate Max. Coil 

Part No. Part No. Voltage Voltage, Voltage 

LB (shown): LB·OO60BOO LA·OO40BOO 12 6.9 17.7 
Direct PCB Mounting, 6 Form LB·OO60DOD LA·OO40DOO 24 14.4 37.6 
C, with Clear Plastic Cover. LB·OO60HOO LA·D040HOO 14 8.4 21.9 
For detail characteristics see Data 

LB·OO60l00 LA·OO40l00 34 19.0 52.6 Sheet 552B. 
LA: LB·OO60KOO LA·OO40KOO 30 17.5 46.9 
Similar to above but 4 Form C 
- Data Sheet 556. 

@. TYPE LBP Nominal Must 
Lap Operating Operate Max. Coil 

Part No. Voltage Voltage Voltage 

Plug·in for use with LBp·OO60DOO 24 14.4 37.6 
sockets. LBp·OD60KOO 30 17.5 46.9 

For detai I characteristics see Data Sheet 552B (LB) or 556 (LA). 

ACCESSORIES La/Lap 
Part No. Description 

RP,1545()'G5 ~ocket for Wired Assemblies 
Rp·15450·G6 ~ocket for PCB Mounting 
Rp·15423 14 Relay Mounting Strip-19" 
Rp·15613 13 Relay Mounting Strip-19" 

@~ VARLEY Nominal Coil 
Clare Operating Resistance in Contact Contact 

Part No. Voltage de Ohms ±10% Action Rating 

VP2CAB12 12 185 2C Note 1 
VP2CAB26 26 700 2C Note 1 
VP2CAB47 47 2500 2C Note 1 
VP2CAB120 120 15000 2C Note 1 
VP2CBB12 12 185 2C Note 1 
VP2CBB26 26 700 2C Note 1 

, VP2CBB47 47 2500 2C Note 1 
VP2/HDCAB12 12 185 2C Note 2 
VP2/HDCAB26 26 700 2C Note 2 
VP2/HDCAB120 120 15000 2C Note 2 

VP4CAB12 12 185 4C Note 1 

Direct Plug·in Relay 
VP4CAB26 26 700 4C Note 1 

with Clear Plastic VP4CAB47 47 2500 4C Note 1 
Dust Cover. VP4CAB120 120 15000 4C Note 1 

Note 1: 1 amp max., 100 volts max., 30 watts. VP4CBB26 26 700 4C Note 1 
Note 2: 5 amps max., 220 volts max., 100 watts. VP4CBB47 47 2500 4C Note 1 

VP4CBBl20 120 15000 4C Note 1 
, VP6MAB12 12 185 6A Note 1 

VP6MAB26 26 700 6A Note 1 
VP6MAB120 120 15000 6A Note 1 
VP6MBB26 26 700 6A Note 1 

@~ MISCELLANEOUS 
ITEMS Clare 

Part No. Description 

Rp·15223-5 SOCKET-Printed Circuit TERMINALS-for VP2C Relay 
RP-15223 SOCKET-Printed Circuit TERMINALS-for VP4C, VP6M, VP2/HD Relays 
RP·15223-1 SOCKET-Solder tab TERMINALS-for VP2C Relay 
Rp·15223-2 SOCKET-Solder tab TERMINALS-for VP4C, VP6M, VP2/ HD Relays 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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SEC. 4500 • RELAYS 

CLARE TELEPHONE-TYPE RELAYS 

Industrial, commercial and military ground systems 
• Long Life: up to 50 X 106 operations. 

where cost and life are important considerati'ons. 
• Highly reliable contacts, with independent twin 

tact surfaces . 
con-

.. Variety of enclosures and contact materials. 
• Variety of terminals ... pcb, direct plug-in, solder, 

taper tab. 
• $table, adjustment-free operation . 
• Consistently reliable performance at low cost. 

TERMINALS: 
Solder tabs -
slotted. 
MOUNTING: 
Two #6-32 NC 
tapped holes in 
relay heel piece; 
mounting hard­
ware included in 
relay price. 
For detail character· 
istics see Manual 
501. 

Direct Plug-in Re­
lay Clear Plastic 
Dust Cover, Socket 
and Mounting 
Screws included 
in Relay Price. 
For detail character­
istics see Data Sheet 
551. " 

TYPE J 

TYPE JDP 

Nominal Coil 
Clare Operating Resistance in Contact Contact 

Part Ho. Voltage de Ohms ±10% Action and Rating 

J242C24 24 500 2C Note 1 
J244C24 24 500 4C Note 1 
J246C24 24 300 6C Note' 1 
J482C24 48 1300 2C Note 1 
J486C24 48 1000 6C Note 1 
11102C24 110 6500 2C Note 1 
J1104C24 110 6500 4C Note 1 
11106C24 110 5000 6C Note 1 

Nominal Coil 
Clare Operating Resistance in Contact Contpct 

Part No. Voltage de Ohms ±10% Action and Rating 

JDP242C24 24 500 2C Note 1 
JDP244C24 24 500 4C Note 1 
JDP246C24 24 300 6C Note 1 
JDP484C24 48 1300 4C Note 1 
JDP486C24 48 1000 6C Note 1 
JDPll04C24 110 6500 4C Note 1 
JDPll06C24 110 5000 6C Note 1 

Note 1 - Twin Palladium. 4 Amps, 150 Watts, A.C., N.I. 

GENERAL PURPOSE RELAYS 

.859 
j-MAX. -; _ T . 1~09 MAX. 

1.281 ,M! 
GPI 

GPl Series - General Purpose 
GPt Relays are miniature 4PDT rela:(s available for AC or DC operation with dust cover enclosure 
built to meet Ul Component recognttion. Contacts are fine silver-gold flashed, rated 3 amps at 30 
VDC or 120 VAC resistive. life expectancy in excess of 100 million operations AC. Solder termi­
nals are standard. Sockets come," both solder terminals and printed circuit. 

Part Numbers Aver· Part Numbers 
Aver· 

Coil age Coil age 
Gold Flashed Silver Cadmium Resls· Cur· Volt· Gold Flashed Silver Cadmium Resis· Cur- Volt-
Silver Button Oxide Button tance rent ~rc) Silver Button Oxide Button tance rent age' 

Contacts Contacts (ohms) (ma) Contacts Contacts (ohms) (rna) vae) 

GPl Rll 00000 GP1R2100000 40 150 6 GPl Rll AOOOO GP1R21AOOOO 11 200 6 

GP1Rll0l000 GP1R')101000 160 75 12 GP1RllAl000 GP1R21Al000 43 100 12 

GPl Rll 02000 GP1R2102000 650 37 24 GP1RllA2000 GP1RllA2000 160 52 24 

GP1RllD3000 GP1R2103000 2,600 18 48 GPl RllA3000 GP1R21A3000 668 25 48 

GPl Rll 04000 GP1R2104000 9,000 10 ,90 GP1RllABOOO GPl R21 ABOOD 3900 11 120 

GP1Rll05000 GP1R21 05000 11,000 10 110 

Relays listed above are stock items with same polarity rating and solder luglplug in terminals. Stock relays 
with 0000000 polarity rating may be ordered by changing "R" to "Q". 'frl' ,pcb terminals may be ordered by 
changing the 00000 0000 after the letter "R" from "1" to "2". For taper tabs, change this digit to "3". 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFFICE OR NEAREST DISTRIBUTOR. 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

C. P. CLARE & CO. 
3101 PRATT AVENUE, CHICAGO, ILLINOIS 60645 • PHONE: (312) 262-7700 

CLARE GENERAL PURPOSE RELAYS 

GP2 and GP3 Relays 
The GP2 (open) and GP3 (Lexan® dust cover) Relays are designed to meet UL bulletin 508· 
requirementS. The rugged AC or DC relays are available in SPDT, DPDT & 3PDT configurations 
with Gold flashed Silver Cadmium Oxide contacts rated at either 10 amperes at 28 Vdc resistive 
or 120/300 Vac, .8 power factor. The GP2 and GP3 plain case models are available with matching 
molded nylon sockets for plug-in applications. The GP3 bracket case model is· available for 
direct chassis mounting only. Mechanical life expectancy is 100 million operations, electrical 
life 100,000 operations minimum at rated load .. 187" quick connect terminals standard. 

Coil 
GP2 GP3 GP3 Resistance Average 

Open Relay Plain Case Bracket Case Voltage Action (Ohms) Current (mA) 
GP2R211 AAOOOO GP3R211 AAOOOO GP3R211 NAOOOO 6Vae SPOT 6.0 335 
GP2R211AA1000 GP3R211AA1000 GP3R211NA1000 12Vae SPOT 21 168 
GP2R211 AA2000 GP3R211 AA2000 GP3R211 NA2000 24Vae SPOT 75 84 
GP2R211 AAGOOO GP3R211 AAGOOO GP3R211 NA6000 120Vae SPOT 2250 17.5 
GP2R211 AA7000 GP3R211 AA7000 GP3R211 NA7000 240Vae SPOT 9110 8.75 
GP2R211 AOOOOO GP3R211 AOOOOO GP3R211 NOOOOO 6V de SPOT 32.0 188 
GP2R211 AOI 000 GP3R211 AOI 000 GP3R211N01000 12V de SPOT 120 100 
GP2R211 A02ODO GP3R211 A02000 GP3R211N02000 24V de SPOT 470 51 
GP2R211 A05000 GP3R211A05000 GP3R21 UlO5000 110V de SPOT 10000. 11 
GP2R221 AAOOOO GP3R221 AAOOOO GP3R221 NAOOOO 6Vae OPOT 6.0 335 
GP2R221 AA1ODO GP3R221 AAI 000 GP3R221 NAI 000 12Vae OPOT 21 168 
GP2R22 AA2000 GP3R221 "A2000 GP3R221NA2000 24Vae OPOT 75 84 
GP2R221 AA6000 GP3R221 M6000 GP3R221 NA6000 120Vae OPOT 2250 17.5 
GP2R221 AA7000 GP3R221 AA7000 GP3R221 NA7000 240Vae OPOT 9110 8.75 
GP2R221 ADOOOO GP3R221 AOOOOO GP3R221 NOOOOO 6V de OPOl 32.0 188 
GP2R221A01000 GP3R221A01000 GP3R221 NOI 000 12V de OPOT 120 100 
GP2R221 A02ODO GP3R221 A02000 GP3R221 N02000 24V de OPOl 470 51 
GP2R221AD5000 GP3R221 A05000 GP3R221 N05000 110V de OPDl 10000 11 
GP2R231AAOOOD GP3R231AAOOOO GP3R231NAOOOO 6Vae 3POl 4.2 460 
GP2R231 AAI 000 GP3R231AA1000 GP3R231NA1000 12Vae 3PDl 18 230 
GP2R231 AA2000 GP3R231AA2i100 GP3R231 NA2000 24Vae 3POT 72 115 
GP2R231 AA6000 Gp3R231 AA6000 GP3R231 NA6000 120Vae 3PDl 1700 24 
~P2R231AA7000 GP3R231 AA7000 GP3R231 NA7000 240Vae 3PDT" 7200 12 
GP2R231ADOOOO GP3R231ADOOOO gP3R231 NOOOOO 6V de 3PDT 32.0 188 
GP2R231 A01000 GP3R231A01000 P3R231ND1000 12V de 3PDl 120 100 
GP2R231 AD2000 GP3R231 A02000 GP3R231ND2000 24V de 3PDl 470 51 
GP2R231 AD5000 GP3R231 AD5000 GP3R231ND5000 110V de 3PDl 10000 11 

GPS3001 Solder Terminal Socket 
GPS3003 Printed Circuit Terminal Socket 

FOR MORE DETAILED INFORMATION CONSULT YOUR CLARE SALES OFfiCE OR NEAREST DISTRIBUTOR. 
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Type 2X Relay 

I n~ 
~~~t 

t;=', ~:~ ~ I Type 2R Relay 
1 i if'20 DIA. I I~I::: :IGJ 'HOL" 

Type 4C36B 

One of six standard 
mounting styles 

STYLE SJR SWITCH 
Gauch Type S10 

COUCH TYPE S32 SWITCH 

S. H. COUCH DIVISION 
ESB INCORPORATED 

SEC. 4500 • RELAYS 

ROTARY RELAYS and MULTIPOLE ROTARY SWITCHES 
For Industrial and Military Applications 

1/7th SIZE CRYSTAL CAN RELAYS* 

Max. Min. Max. Nom. 
Catalog Coil Pull-In Drop-Out Pull-In Oper. 
Number Resistance Current Current Voltage Voltage 

2Xl08430-A 100 ohms 32 MA 2.7 MA 3.6 voils 6.6 volts 
2Xl08460-A 400 16 1.3 7.1 13.2 
2Xl08490-A 1500 8.0 0.67 13.0 26.5 
lX078435-A 125 24 2.0 3.3 6.6 
lX078465-A 500 12 1.0 6.5 13.2 
lX078495-A 2000 6.0 0.50 13 26.5 

Temperature: -65'C to +125'C 
Vibration: 30G to 3000 Hz 
Shock: 100G for 11 mS 

Contact Rating: 1.0 amp, 30 VDC, resistive load 
Pull-In Sensitivity: 2X, 100 mw; lX, 70 mw 
Dielectric Strength: 500 VRMS 

2R25A420-8 
2Rl0A440-B 
2R04A460-8 
2R02A470-8 

FULL-SIZE CRYSTAL CAN RELAYS* 
One Size - Four Different Sensitivities 

625 
1500 
4000 
6250 

19 
8.2 
3.2 
2.0 

1.9 
.82 
.32 
.20 

13.0 
13.6 
14.1 
13.8 

24-30 
24-47 
24-76 
24-94 

Temperature: -65'C to +125'C' 
Vibration": 15G-30G to 2000 Hz 
Shock": 50G-l00G for 11 ms 

Contact Rating": 1.0-3.0 amps; 30 VDC resistive load 
Pull-in Sensitivity: 25 to 2,50 mw 
Dielectric Strength": 500-1000 VRMS 

'Value depends upon pull-in sensitivity. 

SUB-MINIATURE ROTARY RELAYS*' 

4C36-8 
2836-8 

300 
300 

Temperature: -65'G to +125'C 
Vibration: 30G to 3000 Hz 
Shock: 100G lor 11 ms 

41 
41 

5.1 
5.1 

13.0 
13.0 

Contact Rating: 4C, 5 amp; 2B, 10 amp 
Pull-In Sensitivity: 500 mw 
Dielectric Strength: 1000 VAG 

26.5 
26.5 

"ALL RELAYS AVAILABLE IN A WIDE V~RIETY OF TERMINALS, COILS AND MOUNTINGS 

MUL TIPOLE ROTARY SWITCHES 

SJR and SJL switches are built in ac­
cordance with U.S. Navy drawings and 
are listed in the Qualified Products List 
of MIL-S-21604. These switches are ex­
tremely reliable under severe environ­
mental conditions. Detailed data sheets 
give specifications for the many varia­
tions available. Write for them. 

Type S32 is a 15 amp multipole rotary 
switch offered in a wide variety of circuit 
sequences for instrument, selector and 
control applications. A typical applica­
tion is in voltmeter-ammeter switching 
circuits for which it can be supplied pre­
wired. It has double-wipe, self-cleaning 
silver plated contacts enclosed within 
phenolic sections for high reliability and 
long life. 

STYLE SJL SWITCH 
Couch Type S30 

Type S32 Specifications 

Ratings: 15A - 600V carry 
lOA -125 VAC, 60 - 400 Hz 
Make and break 

Positions: Positive action, 8 positions 
Sections: 1 to12 
Poles: 1 to 24 
Dielectric: Strength: 2200 VRMS min. 
Action: Break-belore-make (non-shorting) 

and Make-belore-break (shorting) 

36 RIVER STREET, 80STON, MASSACHUSETTS 02126 
. TELEPHONE (617) 298-4147 

Preprinted from eern - Electronic Engineers Master-1971-72 Edition 

eern /1971 See YELLOW SECTION for Local Offices, Phon" 1675 



VOl. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

RELAYS 
ALPHABETICAL INDEX 

SERIES PAGE SERIES SERIES 
A 3 M-D Y-O 
CR 1 
CS 1 R 5 W Zl 
0 3 TMB 5 W2 4 Z2 
KK 4 TQC 5 Y-D 2 Solenoids 

Prices and Specifications are subject to change without notice. 

CR RELAY SERIES 
4PDT • AC & DC • AVAILABLE HERMETiCALLY SEALED 

The CR series is aiuxtremely compact 
relay recognized under U/L components 
program for switching lo~ds of the same 
polarity (1800 Seties) or opposite po­
larity (1900 Series). 
The 1900 series features a special 
barrier (patented) which prevents break­
down when switching loads at opposite 
polarity and the subsequent destruction 
of the relay and/ or equipment. 
Components recognized by Underwriters 
Laboratories as an across the line 

starter for use in industrial applications and similar devices. Test in 
accordance with the requirements of U/L 114 and U/L 508. 
Nylon dust cover and solder terminals are standard. Hermetically 
sealed relays are not U/ L ap~roved. 
Contacts: Silver, gold flashed 
Rated: 4 Amps @ 120 VAC., 4 Amps @ 30 VDG., 1h Amp @ 240 VAC. 

1/10 HP @ 120 VAC 
Coil power: AC; operate .560 VA min., nominal 1.4 VA min. to 1.95 VA 

max. DC; operate 0.5 Watts min., nominal 0.9 Watts min. 
to 1.9 Watts max. 

Mounting: #3-48 studs (furnished) or plugged directly into sockets 
Size: 11~i' x nu' x 5~" (1800 & 1900 Series) 

1 W' x 1~" X 'l'8" (1600 Series) 
Shipping weight: 2 ounces 

Part No. 

CRN-lB02A-l 
CRN-1803A-l 
CRN-1804A-l 
CRN-1805A-l 
CRN-1806A-l 
CRN-1808A-l 
CRN-1809A-l 
CRN-l810A-l 
CRN-18llA-l 
CRN-l8l2A-l 

CRN-l902A-1 
CRN-1903A-1 
CRN-1904A-1 
CRN-1905A-l 
CRN-1906A-l 
CRN-1908A-1 
CRN-1909A-1 
CRN-19l0A-1 
CRN-1911A-1 
CRN-1912A-l 

CRH-1602A-l 
CRH-1603A-l 
CRH-1604A-l 
CRH-1605A-l 
CRH-1606A-l 
CRH-160BA-l 
CRH-1609A-1 
CRH-16l0A-l 
CRH-1611A-l 

"CR" 1800 SERIES 
4PDT 6V DC 
4PDT l2V DC 
4PDT 24V DC 
4PDT 4BV DC 
4PDT 1l0V DC 
4PDT 6V AC 
4PDT 12V AC 
4PDT 24V AC 
4PDT 48V AC 
4PDT l20V AC 

"CR" 1900 SERIES 
4PDT 6V DC 
4PDT l2V DC 
4PDT 24V DC 
4PDT 48V DC 
4PDT 1l0V DC 
4PDT 6V AC 
4PDT 12V AC 
4PDT 24V AC 
4PDT 48VAC 
4PDT l20V AC 

"CRH" 1600 SERIES 
4PDT 6V DC 
4PDT 12V DC 
4PDT 24V DC 
4PDT 48V DC 
4PDT 1l0V DC 
4PDT 6V AC 
4PDT 12V AC 
4PDT 24V AC 
4PDT 120V AC 

CR2 MINIATURE RELAY SERIES 
1, 2 OR 3PDT • AC & DC • U/L RECOGNIZED (FILE #29163) 

The CR2 Series (with lexan dust cover) 
Coil 

40 
160 
650 

2600 
11000 

9 
36 

140 
580 

3600 

40 
160 
650 

2600 
11000 

9 
36 

140 
580 

3600 

40 
160 
650 

2600 
11000 

9 
36 

140 
3600 

for Industrial Controls, Business 
Machines, Automatic Merchandising 
Equi~ment, etc. Pait No. 

Contact 
Arran ement Volts Res. (Obms) 

The CR2 Seties relay allows the de· 
~igner the option of bl,lYing only the 
i1umb~r o~ . poles requi red with the 
resultmg savings of price and space. 
Contacts: Silver, gold flashed 
Rated: ;/10 HP 4 Amps @ 120 VAC 

1/10 HP ~ Amps @ 240 VAC 
and 4 Amps @ 28 VDC , 

Coil Power: DC @ 25° 1.3 Watts Max.: AC @ 25°C 1.6 Watts Max. 
Mounting: Solder terminals fit sockets 
Size: 11~" x 5'Jf,4" X %" 
Shipping weight: % ounces (ave) 

Part No. 
SOCKETS 

Description 
FOR CR SERIES 

Solder Terminals (General purpose Phenolic) 
Printed Circuit Terminals (General purpose Phenolic) 
Solder Terminals (Mica filled Phenolic) 
Printed Circuit Terminals (Mica filled Phenolic) 

FOR CR2 SERIES 
Solder Terminals 
Printed Circuit Terminals " 

.65 ea 

.65 ea 

CR2-D-lC-6D-Sl 
CR2-D-lC-12D-Sl 
CR2-D-1C-24D-S1 
CR2-D-lC-48D'Sl 
CR2-D-lC-110D-Sl 
CR2-D-2C-6D-Sl 
CR2-D-2C-12D-Sl 
CR2-D-2C-240·Sl 
CR2-D-2C-48D-Sl 
CR2-D-2C-llOD-Sl 
CR2-D-3C-6D-Sl 

. CR2-D-3C-12D-Sl 
CR2-D-3C-241>-Sl 
CR2-D-3C-48D-Sl 
CR2-D·3C-110D-Sl 
CR2-D-lC-liA-Sl 
CR2-D-lC-12A-Sl 
CR2-D-lC-2I1A-Sl 
CR2-D-1C-120A-Sl 
CR2-D-2C-6A-S1 
CR2-D-2C-12A-Sl 
CR2-b-2C-24A-S1 
CR2-D-2C-l!OA-Sl 
CR2-D-3C-6A-S1 
CR2-D-3C-12A-Sl 
CR2-D-3C-24A-S1 
CR2-D-3C-120A-S1 

SPOT 
SPOT 
SPDT' 
SPDT 
spot 
DPDT 
DPDT 
DPDT 
DPDT 
DPDT 
3PDT 
3PDT 
3PDT 
3PDT 
3PDT 
SPDT 
SPOT 
SPDT 
SPDT 
DPDT 
DPDT 
DPDT 
DPDT 
3PDT 
3PDT 
3PDT 
3PDT 

6V DC 
12V DC 
24V DC 
48V DC 

HOV DC 
6V DC 

l2V DC 
24V DC 
48V DC 

110V DC 
6V DC 

l2V DC 
24V DC 
48V DC 

110V DC 
6V AC 

12VAC 
24V AC 

l20V AC 
6V AC 

12V AC 
24V AC 

l20V AC 
6VAC 

12V AC 
24V AC 

l20V AC 

40 
160 
650 

2600 
11000 

40 
16b 
650 

2600 
11000 

40 
160 
650 

2600 
11000 

11 
47 

180 
4700 

11 
47 

180 
4700 

11 
47 

180 
4700 

PAGE 
2 
2 
2 
2 
6 

5.05 
5.05 
5.05 
5.25 
5.90 
5.55 
5.55 
5.55 
5.65 
6.05 

5.15 
5.15 
5.15 
5.35 
6.00 
5.65 
5.65 
5.65 
5.75 
6.15 

8.65 
8.65 
8.65 
8.80 
9.50 
9.65 
9.65 
9.65 

10.00 

Price 
3.12 
3.12 
3.12 
:3045 
4.62 
3.40 
3.40 
3.40 
3.72 
4.88 
3.80 
3.80 
3.80 
4.20 
5.30 ' 
3.36 
3.36 
3.36 
3.BO 
3,70 
3.10 
3.70 
4.16 
4.00 
4.00 
4.00 
4.10 
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SEC. 4500 • RELAYS 

RELAYS 
Z RELAY SERIES DC VOLTAGE ONLY. SPOT SWITCH 

This relay can be used for applications 
where sensitivity, small space, simpli­
fied mounting and cost considerations 
are essential. 
Available with either solder or printed 
circuit terminals. 
Coil Power: 200 MW @ nominal voltage· 

Maximum switch combination: SPDT - Silver cadmium oxide, 
gold flashed 

Rated: 3 Amps @ 120 VAC and 240 VAC 
1/10 HP @ 120 VAC, 3 Amps @ 28 VDC resistive 

Mounting centers: .625" x .735" 
(use (2) 4-40 screws for solder lug type) 

Printed circuit centers: 13{l' x 'l%l x %" x .658" 
Size: 1~2" H x 11.4" W x 11/2" L 
Average shipping weight: 1 ounce 

Coil 
Part No. 

Contact 
Arrangement Volts Res. (Ohms) 

Z-lC-6D·S-2 
Z-lC-6D-P-2 
Z·lC-12D-S-2 
Z·lC-12D·P-2 
Z·lC·24D-S·2 
Z·lC·24D·P·2 
Z·lC·48D·S·2 
Z·lC·480·P·2 

SPDT 
SP'ilT 
SPOT 
SPOT 
SPOT 
SPOT 
SPOT 
SPOT 

6V DC 
6V DC 

12V DC 
·12V DC 
24V DC 
24V DC 
48V DC 
48V DC 

180 
180 
720 
720 

2880 
2880 

11520 
11520 

Zl AND Z2 RELAY SERIES 
U/L RECOGNIZED 

Component rElcognized by Underwiters 
Laboratories as an across the line 
starter for use in office appliances, busi· 
ness machines or similar equipment. 
Tested in accordance with the require· 
ments of U/L 508 and U/l1l4. ' 

The Comar Z1 is a low cost sensitive relay, open construction, tapped 
holes in frame, armature common to mounting bracket. It also fea­
tures a tension spring as opposed to the conventional combination 
blade spring. 
Zl Mounting centers: .625 x .735, use (2) 4-40 screws 
Z2 Printed circuit centers: 1" x .437" x .620" 
Size: 1%/' H x IJ{l' W x 11%,4" l 
Shipping weight: 1 ounce 

Part No. 
Contact 

Arrangement 

Zl SERIES (SCREW MOUNn 
Z·1·C·6·2 SPOT 6V DC 180 
Z·1·C-12-2 SPOT 12V DC 720 
Z·1·C·24·2 SPDT 24V DC 2880 
Z-1·C·48·2 SPOT 48V DC 11520 

Z2 SERIES (PC MOUNn 
Z·2·C·6·2 SPOT 6V DC. 180 
Z·2·C·12·2 SPOT 12V DC 720 
Z·2·C·24·2 SPOT 24V DC 2880 
Z·2·C·48·2 SPOT 48V DC 11520 

v-o AND Y-D RELAY SERIES 
The Y 3PDT relay incorporates outstand· 
ing construction features· not available 
in other relays of this type. 
All terminals are molded in place using 
diallyl phthalate; which assures preci­
sion long lasting contact alignment, and 
a decrease in carbon tracking. Armature 
is precisely fitted and has molded blade 
separators, again assuring contact align­
ment with optimum wiping action. The 

Comar V relay is available in either open (V-OJ or enclosed (v-OJ models. 
I, 2, and 3 pole open and 1 and 2 pole enclosed component recognized 
by Underwriters laboratories as an across the line starter for use in 
Industrial and Office Equipment applications and similar devices. 
3 pole enclosed component recognized as an across the line starter 
for use in coin operated vending machines of the refrigerated and 
non'refrigerated types or office equipment. 
Tested in accordance with the requirements of U/l 508 and U/l114. 
U/L components recognized program file #E-29163. 

Contact rating: 1;4 HP, 7.5 amps @ 120 VAC 
Vs HP, 4 amps @ 240 VAC 

5 amps @ 28 VDC 
Contacts: Silver cadmium oxide, gold flashed 
Mounting: V-O 6·32 tapped hole and locating stud. V-D SPDT and 

DPDT, 8 pin plugs; 3PDT, 11 pin plugs 
Size: V·O 12%2" l xl 1.4" H x 1 Va" W, 3PDT 11~1' W, across coil lugs 

Y·D 2Va" l x 1%" square 
Shipping weight: 2% ounces (open type) 

3% ounces (enclosed type) 

Y-O SERIES (OPEN) 
Contact Coil 

Part No. Arrange. Volts Res. (Ohms) Curr.(MA} 
Y·O·C·6A·S2 SPOT 6V AC 3.1 509 
Y ·O·C·12A·S2 SPDT 12V AC 12.5 240 
Y ·O·C·24A·S2 SPOT 24V AC 51 117 
Y·O·C-120A·S2 SPDT 120V AC 1175 23 
Y·O·C·240A·S2 SPDT 240V AC 5000 11.6 
Y·O·C·6D·S2 SPOT 6V DC 32 188 
Y·O·C·12D·S2 SPOT 12V DC 120 100 
Y ·0·C·240·S2 SPOT . 24V DC 472 51 
Y·O·C·1100·S2 SPOT 1l0V DC 10,000 11.5 
Y·O·CC·6A·S2 DPDT 6V AC 3.1 509 
Y·O·CC·12A·S2 DPDT 12V AC 12.5 240 
Y·O·CC·24A·S2 DPDT 24V AC 51 117 
Y·O·CC·120A·S2 DPDT 120V AC 1175 23 
Y·O·CC·240A·S2 DPDT 240V AC 5000 11.5 
Y·O·CC·6D·S2 OPDT 6V DC 32 188 
Y·O·CC·12D·S2 DPDT 12VDC 120 100 
Y·O·CC·24D·S2 DPDT 24V DC 472 51 
Y·O·CC·110D·S2 DPDT 1l0V DC 10,000 11.5 
y.O·CCC·6A·S2 3PDT 6V AC 3.1 5Q9 
Y·O·CCC-12A·S2 3POT 12V AC 12.5 240 
Y·O·CCC·24A·S2 3PDT 24VAC 51 117 
Y·O·CCC·120A·S2 3PDT 120V AC 1175 23 
Y·O·CCC·240A·S2 3PDT 240V AC 5000 11.6 
Y·O·CCC·6D·S2 ' 3PDT 6V DC 32 188 
Y·O·CCC·12D·S2 3PDT 12V DC 120 100 
Y·O·CCC·24D·S2 3PDT 24V DC 472 51 
Y·O·CCC·llOD·S2 3PDT 110V DC 10,000 11.5 

Y-D SERIES (ENCLOSED) 
Y·D·C·24A·S2 
Y·D·C·120A-S2 
Y·D·C·24D·S2 
Y·D·C·110D·S2 
Y·D·CC·6A·S2 
Y·D·CC·24A·S2 
Y·D·CC·120A·S2 
Y·D·CC·24D·S2 
Y·D·CC·110D·S2 
Y ·D·CCC·24A·S2 
Y·D·CCC·120A·S2 
Y·D·CCC·24D·S2 
Y·D·CCC·110D·S2 

SPOT 
SPDT 
SPDT 
SPDT 
DPDT 
DPDT 
DPDT 
DPDT 
DPDT 
3PDT 
3PDT 
3PDT 
3PDT 

24V AC 
120V AC 

24V DC 
110V DC 

6V AC 
24V AC 

120V AC 
24V DC 

110V DC 
24V AC 

120V AC 
24V DC 

110V DC 

51 
1175 
472 

10,000 
3.1 

51 
1175 
472 

10,000 
51 

1175 
472 

10,000 

117 
23 
51 
11.5 

509 
117 

23 
51 
11.5 

117 
23 
51 
11.5 

Price 
3.00 
3.00 
3.20 
3.20 
3.35 
3.35 
3.55 
3.55 

3.20 
3.30 
3.35 
3.70 

3.20 
3.30 
3.35 
3.70 

Price 
4.70 
4.70 
4.70 
4.70 
5.35 
4.55 
4.55 
4.55 
5.45 
5.80 
5.80 
5.80 
5.80 
6.30 
5.20 
5.20 
5.20 
6.10 
6.45 
6.45 
6.45 
6.45 
7.15 
5.85 
5.85 
5.85 
6.75 

8.05 
8.05 
7.95 
8.80 
8.95 
8.95 
8.95 
8.90 
9.80 

11.10 
11.10 
11.05 
11.95 
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~~M<Gg,~canf!1RR RELAYS 
o RELAY SERIES 

Mounting: Two #6-32 screws 

A low cost, small in size general purpose 
relay that can be used in almost any 
application. 

Coil power: AC, 7~ VA 60HZ. 
DC, 3 watts 

Contacts: Fine silver, gold flashed 

Rated: 5 amps @ 120VAC 
Solder terminals 

Size: l){t W x 123)2" H x 1 W' l(2PDTI 
1){/' W x 1 ?Is" H x 1 W' l (4PDT) 

Shipping weight: 3¥2 ounces max. 

Part No. 
0-0-2~6A-Sl 
0-0-2 -12A-Sl 
D-0-2C-24A-Sl 
0-0-2C-120A-Sl 
0-0-2C-240A-Sl 
0-0-2C-60-S1 
0-0-2C-120-S1 
0-0-2C-240-S1 
0-0-2C-480-51 
0-0-2C-1100-S1 
0-0-4C-6A-Sl 
0-0-4C-12A-Sl 
D-0-4C-24A-Sl 
0-0-4C-120A-Sl 
0-0-4C-240A-51 
0-0-4C-60-S1 
0-0-4C-120-S1 
0-0-4C-240-S1 
0-0-4C-480-51 
0-0-4C-1100-S1 

M-O RELAY SERIES 

Contact 
Arrangement 

2POT 
2POT 
2POT 
2POT 
2POT 
2POT 
2POT 
2POT 
2POT 

·2POT 
41>0T 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 
4POT 

Coil 
Yolts Res. (Ohms) 
6V AC 2 

l2V AC S 
24V AC 29.5 

120V AC 750 
240V AC 3000 

6V OC 12 
12V OC 50 
24V OC 200 
48VOC 768 

110V OC 5000 
6VAG 2 

12V AC 8 
24Y AC 29.5 

120V AC 750 
240V AC 3000 

6V OC 12 
12V OC 50 
24V OC ~oo 48V OC 68 

110V OC 5000 

Similar in construction to the Y series 
but does not carry Underwriters ap­
proval. This relay is more economical yet 
is capable of switching 10 amps with 
maximum reliability. 

M-O SERIES (OPEN) Contd. 

The "MD" series has a clear lexan 
enclosure. 

Contacts: Fine silver, gold flashed 

Rated: 10 amps @ 120VAC resistive 
3 amps @ 28VDC 

Mounting: MO 6-32 tapped hole and locating stud 
MD, SPDT and DPDT types, 8 pin plugs; 3PDT, 11 pin plugs 

Size: "MO" type: }2~l' L x U~l'H x 1~l' W 
"MD" type: 2¥s" LxI %" square 

Shipping weight: 2 ounces (open) 
3 ounces (enclosed) 

Contact 
Part No •. Arrange. 

M-0·2C-SA-Sl OPOT 
M-0-2C-12A-Sl OPOT 
M-O-2C-24A·Sl OPOT 
M-0-2C-120A-Sl OP01 
M-0-2C-240A-Sl OPOT 
M-0·:lC-6b-Sl OP'OT 
M-0-2C-120-S1 OPOT 
M-0-2C-240-S1 OPOT 
M-0-2C-llOO-Sl OPOT 
M-0-3C-6A-Sl 3POT 
M-0-3C-12A-Sl 3POT 
M-0-3C-24A-S1 3POT 
M-0'3c-120A-Sl 3Pot 
M-0-3C-240A-Sl 3POT 
M-O;3C-SD-Sl 3POT 
M-0-3C-12b-Sl 3POT 
M-O-3C-:140-S1 3POT 
M-0·3C-1100-S1 3POT 

Coil 
Valts Res. (Ohms) urr.(MA) 
6VAC 2.8 680 

12V AC 11 315 
24VAC 46 165 

120V AC 1140 35 
240V AC 4850 ~S 

6V DC 32 18s 
12VOC 120 100 
24V OC 472 51 

110V OC 10,000 11.5 
6VAC 2.S 6S0 

12VAC 11 315 
24V AC 46 165 

120V AC 1140 35 
240V AC 4850 1S 

6V OC 32 18S 
12V OC 120 100 
24V OC 472 51 

110V OC 10,000 11.5 

M-O SERIES (OPEN) M-D SERIES (ENCLOSED) 

Contact 
Part No. Arrange. 

M-0-IC-6A-Sl SPOT 
M-O-IC-12A-Sl SPOT 
M-0-IC-24A-Sl SPOT 
M-0-IC-l20A-Sl SPOT 
M-O-IC-240A-Sl SPOT 
M-0-IC-60-Sl SPOT 
M-O-lC-120-Sl SPOT 
M-O-IC-240-S1 SPOT 
M-0-IC-1100-S1 SPOT 

Coil 
Valis Res. (Ohms) Curr.iMA) price 

M-0-1C-24A-Sl 
M-0-1C-120A-Sl 
M-0-lc-24D-Sl 

6V AC 2.8 680 3.10 
12V AC 11 315 3.10 
24VAO 46 165 3.10 

120V AC 1140 35 3.40 
240V AC 4850 18 3.40 

M-0-IC-111l0-S1 
M-0-2C-SA-S 1 
M-0-2c-24A-Sl 
M·0-2C·120A-Sl 
M-0-2C-240-S1 
M-0-2a-110b-Sl 

6V OC 32 188 3.00 
12V OC 120 100 3.00 
24V OC 475 51 ~.oo 

110V OC 1(),OOO 11.5 .3.30 

M~-3C-~4A-Sl 
M -3e-120A-Sl 
~,0-38-240-S1 

.•. , ·D,3 -1100-S1 
.-

A. RELAY SERIES 
A multiple pole relay. Available in both 
AC and DC, Low cost, reliable, this relay 
can be used in most applications. 

Contacts: Fine silver gold flashed 

Rated: 10 amps, 115 VAC, resistive 

Coil power: AC, 6 VA 60 Hz. DC, 1.5 Watts 
3 Watts Max. 

Part No. 
A-0-2C-6A-Sl 
A-O-~g-12A-S1 
A-O- -24A-S 1 
A-0-2C-120A-Sl 
A-0-4C-6A-Sl 
A-0-4C-12A-Sl 
A-0-4C-24A-Sl 
A-0-4C-120A-Sl 
A-0-4C-240A-S 1 
A-O-2C-60-Sl 
A-0-20-120-S1 

Mounting: Single screw center mounting #8-32 tap A-0-2C-240-S1 
A-0-2C-I100-S1 

Size: 2%" x 2~l' x l){l' 

Shipping weight: 4~ ounces 

A-0-4C-60-S1 
A-O-4C-12D-Sl 
A-0-4C-240-51 
A-0-4C-1100-S1 

SPOT 24VAC 46 165 
SPOT 120V AC 1140 35 
SPOT 24V OC 472 51. 
SPOT 110V DC 10,000 11.5 
OPOT 6V AC 2.8 680 
OPOT 24V AC 46 165 
OPOT 120V AC 1140 35 
OPOT 24V OC 472 51 
OPOT 110V OC 10,000 lU 
3POT 24V AC 46 165 
3POT 120V AC 1140 35 
3POT 24V OC 472 51 
3POT 110V OC 10,000 11.5 

Contact Coil 
Arrangement Volts Res. (Ohms) 

OPOT 6VAC 2 
OPOT 12V AC S 
OPOT 24V AC 29.5 
DPOT 120V AC 750 
4POT 6VAC 2 
4POT 12V AC 8 
4POT 24V AC 29.5 
4POT 120V AC 750 
4POT 240V AC 3000 
OPOT 6V OC 12 
OPOT 12V OC 50 
OPOT 24V OC 200 
OPOT l10V OC 5000 
4POT 6V OC 12 
4POT 12V OC 50 
4PDT 24V OC 200 
4POT 110V OC 5000 

Price 
3.50 
3.50 
3.50 
3.75 
3.75 
3.40 
3.40 
3.40 
3.40 
3.80 
4.30 
4.30 
4.30 
4.50 
4.50 
4.20 
4.20 
4.2!l 
4.20 
4.40 

Price 
3.30 
3.30 
3.30 
3.70 
3.1.0 
3.20 
3.20 
3.20 
3.60 
4.10 
4.10 
4.10 
4.50 
4.50 
4.00 
4.00 
4.00 
4.40 

4.30 
4.~O 
4.20 
4.60 
5.00 
5.00 
5.40 
Uo 
5.30 
7.10 
7.50 
7.00 
7.40 

Price 
5.20 
5.20 
5.20 
5.60 
7.60 
7.60 
7.60. 
7.60 
S.05 
5.30 
5.30 
5.30 
5.70 
7.60 
7.60 
7.60 
8.15 
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SEC. 4500 • RELAYS 

RELAYS 
U RELAY SERIES 

This series is designed with solder lugs 
all located in the front for easy accessa­
bility. Movable contact blades are spring 
loaded and mounted on molded phe· 
nolic insulating bars providing for good 
contact wiping action. 
Contacts: Silver cadmium oxide, gold 

flashed 
Rated: 20 amps @ 120 VAC resistive 
Coil power: AC, 10 VA 60 Hz_ ~C, 2 Watts DC (3 PDT} 4 Watts DC (5PoT) 
Mounting: Four #6-32 screws should be used 
Size: 3PDT 1 %" wide. x 2~l' high x 21fs" long 

5PDT 2%" wide x 2~l' high x 21fa" long 

Shipping weight: 5% ounces (3PDT), 6 ounces (5PDT) 

Part No. 
U·3C-6A-2 
U-3C-12A-2 
U-3C-24A-2 
U-3C-120A-2 
U-3C-240A-2 
U-3C-60·2 
U-3C-12D-2 
U-3C-24D-2 
U-3C-llOO-2 
U-5C-6A-2 
U-5C-12A-2 
U-SC-24A-2 
U-SC-120A-2 
U-5C-240A-2 
U-SC·60-2 
U-SC-12D-2 
U-5C-240-2 
U-5C-1100-2 

KK RELAY SERIES 

Part No. 

Contact 
Arrangement 

3POT 
3POT 
3POT 
3POT 
3POT 
3PDT 
3PDl" 
3POT 
3POT 
5PDT 
SPOT 
SPOT 
5POT 
SPDT 
SPDT 
SPOT 
SPDT 
SPOT 

Contact 
Arrange. 

Volts 
6V AC 

12VAC 
24V AC 

120V AC 
240V AC 

6V DC 
12V DC 
24V DC 

110V DC 
6V AC 

12V AC 
24V AC 

120V AC 
240V AC 

6V DC 
12V DC 
24V DC 

110V DC 

Coil 
Res. (Ohms) 

.8 
2.7 

12 
300 

1160 
18 
72 

288 
6612 

.8 
2.7 

12 
300 

1160 
9 

36 
144 

3306 

Coil 
Volts 
24VAC 

120V AC 
12V DC 
24V DC 

Res. (Ohms) Curro (MA) 
30 270 

750 56 
50 240 

200 120 

The functional simplicity of the KK 
design gives the design engineer the 
widest possible selection of switch 
combinations without increased cost. 
The KK is easily serviced in the field; 
the entire coil assembly may be reo 
moved by loosening one nut. 

KK-0-2C-24A-S1 
KK-0-2C-120A-S1 
KK-O-2C-12D-S1 
KK-O-2C-24D-S1 
KK-0-2C-llOD-Sl 

OPDT 
OPOT 
DPDT 
OPDT 
OPDT 
4POT 
4PDT 
4PDT 
4POT 
4PDT 
4PDT 
4PDT 
4PDT 
4PDT 
6PDT 
6PDT 
6POT 
6PDT 
6POT 
6PDT 
6POT 
6POT 
6PDT 
6POT 

110V DC SOOO 23 

Switch stacks may be removed, disassembled and reassembled into 
other forms by removing two switch stack screws. 

Contacts: Fine silver, gold flashed 

Rated: 5 amps 120 VAC resistive 
3 amps 28 VDC resistive 

Size: 31%l' L x 1l~l' H x ll~l' W 

Side mounting: Use (2) 8-32 screws 

Shipping weight: 4 ounces 

KK-0-4C-6A-S1 
KK-0-4C·12A-S1 
KK·O·4C-24A-S1 
KK-O-4C-120A-S1 
KK·O-4C-6D-S1 
KK-O-4C-12D-S1 
KK-O-4C-24D-S1 
KK-O-4C-480-S1 
KK-O-4C-llOO-Sl 
KK-0-6C-6A-S1 
KK-O-6C-12A-S1 
KK-0-6C-24A·S1 
KK-O-6C-120A-S1 
KK-0-6C-240A-S1 
KK-0-6C-60-S1 
KK-O·6C-120·S1 
KK-0·6C-240-S1 
KK-0·6C·480-S1 
KK-O·6C-1100-S1 

W RELAY SERIES 
Contact 

6VAC 
12V AC 
24VAC 

120V AC 
6V DC 

12V DC 
24V DC 
48V DC 

nov DC 
6V AC 

12VAC 
24V AC 

120V AC 
240V AC 

6V DC 
12V DC 
24V DC 
48V DC 

llOV DC 

2 1000 
7.5 S40 

30 270 
750 56 
14 461 
50 240 

200 120 
1000 48 
SOOO 23 

2 1000 
7.5 540 

30 270 
7S0 56 

3000 28 
14 461 
50 240 

200 120 
1000 48 
5000 23 

Coil The W impulse latching relay features 
an insulated rocker arm activated by a 
single coil, instead of the two coils 
usually used. In this one coil design, 
the contacts are set up in one position 
when the coil is energized or pulsed and 
return to the first position on the next 
pulse. Each time the coil is energized, 

Part No. Arrangement Volts Res. (Ohms) 

W-0-1C-24A-S2 SPDT 24V AC 
W-O-1C-120A-S2 SPOT 120V AC 
W-0-1C-24D-S2 SPDT 24V DC 
W·0-1C-1l50-S2 SPOT 115V DC 

W-0-2C-24A-S2 DPDT 24V AC 
W-0-2C-120A-S2 OPOT 120V AC 

W-O-2C-24D-S2 DPOT 24V DC 
W-0·4C-24A-S2 4POT 24V AC 
W-O-4C-120A-S2 4POT 120V AC 

the switch changes to the opposite position. You get two-coil effi· 
ciency with the advantages of one-coil economy and compactness. 
Can be supplied for either AC or DC operation, to be operated 
interniittently only. The switch is U/L Recognized. File #23302A & B. 

Contacts: Silver cadmium oxide, gold flashed 

Mounting: Single hole using #8-32 brass screw 

Size: 2" W x 12%l' Lx 2Kl' H 

Rated: 115 VAC Resistive, ¥.! HP, 115/220 VAC. Shipping weight: 4 ounces 

W2 LATCHING RELAY 
D.C. COILS ONLY 

5.4 
140 
216 

5400 
2.4 

83 
83 

1.S 
35 

Price 
8.00 
8.00 
8.00 
8.40 
8.40 
7.90 
7.90 
7.90 
8.30 

10.40 
lOAD 
10.40 
11.00 
11.00 
10.00 
10.00 
10.00 
10.60 

Price 
2.60 
3.00 
2.50 
2.50 
3.00 
3.20 
3.20 
3.20 
3.60 
3.10 
3.10 
3.10 
3.10 
3.S0 
3.80 
3.80 
3.80 
4.20 
4.20 
3.70 
3.70 
3.70 
3.70 
4.10 

Price 

4.90 
5.40 

4.80 
5.30 

7.10 
7.S0 

7.00 
9.00 
9.50 

This is a low cost, small in size, single ,.....-----..-----_-----"---...r---_ Coil Contact 

3349 Addison Street 

eem/1971 

. coil impulse latching relay, with a maxi­
mum switch combination of SPOT. 
Printed circuit board type. Switch rated 
at 1 Amp maximum @ 120 VAC re­
sistive (solder connection). 
Size: 1~l' H x lK6" W X 12)1'l' L 
Shipping weight: 1% ounces 

Chicago, Illinois 60618 

Part No. Arrangement 

W2·0-1C-60-S SPDT 
W2-0-1C-12D-S SPOT 
W2-0·1C-24D-S SPOT 
W2·0·1 C-480·S SPOT 
W2·0·1C-llOD-S SPDT 

Phone (312) 588-2410 

See YELLOW SECTION for Local Offices, Phone. 

Volts Res. (Ohms) Price 

6V DC 10 3.80 
12V DC 40 3.80 
24V DC 160 3.80 
48V DC 640 3.80 

nov DC 3673 4.20 

TWX 910-221-5198 

Page 4 1679 



Vol. 2 ,ACTIVE COMPONENTS / CIRCuiT ASSEMBLIES I CONTROLS & DRIVES 

~~,,~~;~q!J1AR RELAYS 
'CS STEPPER RELAY 

This stepper relay is low in cost but 
reliable, using a wafer type switch, con· 
tinuous rotation, 12 position single pole 
non·shorting contacts, rated at 1 Amp 
maximum @ 120 VAC resistive. 

~----------~--co-n-ta-ct--~----~C~O~i1------~----' 

Coil duty cycle: Intermittent 
Mounting: #8·32 brass screw, also has locating tab 
Size: 1 %" W x 2%z" H x 2%" L 
Shipping weight: 5 ounces, 

Part No. 
CS·l· ·NS·6A 
CS·l·2·NS·12A 
CS·l·2·NS·24A 
CS·l·2·NS·120A 
CS·l·2·NS·240A 
CS·l·2·NS·6D 
CS·l·2·NS·12D 
CS·l·2·NS·24D 
CS·l·2·NS·ll0D 

Arrangement Volts Res. (Ohms) 
12 Pos. 6V AC .2 
12 Pos. 12V AC 1.2 
12 Pos. 24V AC 4.B 
12 POS. 120V AC 114 
12 Pos. 240V AC 3BO 
12 Pos. 6V DC 3 
12 Pos. 12V DC 12 
12 Pos. 24V DC 4B 
12 Pos. 110V DC 1100 

R RELAY SERIES 
This relay is a general purpose type 
capable of operating with 60 Hz. coil 
voltages. The laminated siiicon steel 
frame assembly results in extremely 
cool coil temperatures for continuous 
operation. 

Contacts: I/s" silver cadmium oxide, gold flashed 
Rated: 3 amps @ 28 VDC or 115 VAC 60 Hz 
Mounting: Two #8·32 tapped holes on 2~1' centers 

Contact 
Part No. Arrangement 

R·O·2C·12·S·2·0 DPDT 
R·O·2C·24·S·2·0 DPDT 
R·0·2C·115·S·2·0 DPDT 
R·0·2C·230·g.2·Q DPDT 
R·0·4C·12·S·2·0 4PDT 
R·0·4C·24·S·2·0 4PDT 
R·0·4C·115·S·2·Q 4PDT 
R·Q·4C·230·S·2·Q 4PDT 

Size: 21Ui' L x II/a" W x 1%" H 
Shipping weight: 4.5 ounces 

Coil 
Volts Res. (Ohms) 
12V AC 5.4 
24VAC 24.0 

l1SV AC 600.0 
230V AC 3100 

12VAC 5.4 
24V AC 24.0 

115V AC 600.0 
230V AC 3100 

TS RELAY SERIES 
This series is of the short coil tele· 
phone type. 
Contacts: I/a" dia. silver cadmium oxide, 
Rated: 3 amps 28 VDC or 115 VAC 60 Hz 
Operating power: 200 MW per pole at 

Mounting: 4, #3-48 holes on %" x %" centers 
Size: 1.3" L x 1.250" H x .750 " W 
Shipping weight: 1.5 ounces 

pull in voltage 

The TSH series is hermetically sealed version of the TS with the 
same electrical specifications. 
Mounting: Three #4-40 studs x 'Kl' L on 1/2" x 1" centers 

.800 Dia'. hermetic seal with hook terminals 

Contact 
Part No. Arrangement 

T5·01·2C·12·S·2·0 DPDT 
TS·01·2C·24·5·2·0 OPOT 
JS·01·2C·115·g.2·0 DPDT 
TS·H·2C·24·H·2·0 DPDT 
TS·H·2C·llS·H·2·0 DPDT 
TS·01·4C·12·S·2·0 4POT 
TS·01·4C·24·S·2·0 4PDT 
T5·01·4C·115-S·2·0 4POT 
TS·H·4C·24·H·2·0 4PDT 
TS·H-4C·115·H·2·0 4PDT 

Size: 1.350" Lx .984" W x 1.610" H 
Shipping weight: 2.5 ounces 

Coil 
Volts Res. (Ohms) 

12V DC 100 
24V DC 400 

115V DC BODO 
24V DC 400 

115V DC BODO 
12V DC 100 
24V DC 400 

115V DC 8000 
24V DC 400 

115V DC 8000 

TMB RELAY SERIES 
This series is of the telephone type 
having a moderately long coil. 
Contacts: %z" dia. silver cadmium oxide, 

gold flashed 
~ated: 5 Amps 28 VDC or 115 VAC 60 Hz 
Operating power: 200 MW per pole at 
, pull·in voltage 

Mounting: 4 #4-40 Holes on %" x 'K6" centers 
Size: 1.5" L x 1.062" W x 1.5" H 
Shipping weight: 2.5 ounces 
The TMBH series is a hermetically sealed version of the TMB with 
the same electrical specifications. 
Size: 1.437" Lx 1.640" W x 2.062" H 

TQC RELAY SERIES 
This telephone type relay has a nominal 
operating power at pull·in of just 50 MW 
per pole. 
Contacts: ¥a" silver cadmium oxide, 

gold flashed 
Rated: 3 Amps 28 VDC or 115 VAC 60 Hz 
Mounting: 4 #3-48 Holes on 1/2" x %" 

Size: 6J(.s" L x lJ{/' W x Ilh" H 
Shipping weight: 2 ounces 

centers 

The lOCH series is a hermetically sealed version of the TaC with the 
same electrical specifications. 
Size: .980" L x .980" W x 1.750" H 
Mounting: Octal type plug used with standard 8 pin socket 
Shipping weight: 3 ounces 

Contact Coil 
Part No. Arrangement Volts Res. (Ohms) 

TMB·01·2C·12·S·2·1 DPDT 12V DC Hio 
TMB·Ol·2C·24·S·2·1 DPDT 24V DC 400 
TMB·01·2C·115·S·2-1 DPDT 115V DC BOOO 
TMB·H·2C·24·H·2·1 OPDT 24V DC 400 
TMB·H·2C·115·H·2·1 DPDT 11SV DC SOOO 
TMB·01·4C·12·S·2·1 4PDT 12V DC 100 
TMB·01·4C·24·S·2·1 4PDT 24V DC 400 
TMB·01·4C·115·S-2·1 4PDT 115V DC SOOO 
TMB·H-4C·24·H·2·1 4PDT 24V DC 400 
TMB·H·4C·115·H·lH 4PDT 11SV DC 8000 

Mounting: Three #6·32 studs x ~l' L on 1'Kl' x 1~6" centers 
.900 Dia. hermetic seal with hook terminations 

Shipping weight: 5.5 ounces 

Part No. 
TQC·O·1C·0.S·S·2·0 
TQC·0·1C·1.0·S·2·0 
TQC·O·1C·2.5·S-2-0 
TQC·O·1C·5.0·S·2·0 
TQC·0·1C·S.0·S·2·0 
TQC·0·2C·0.5·S·2·0 
TQC·0·2C·1.0·S·2·0 
TQC·0·2C·2.S·5·2·0 
TQC·0·2C·5.0·g.2·0 
TQC.Q·2C·B.0·S·2·0 
TQC·H2·1C·0.5-P·2·0 
TQC·H2·1C·1.0·P-2·0 
TQC·H2·1C·2.5·P·2·0 
TQC·H2·1C·5.0·P·2·0 
TQC·H2·1C·8.0·P·2·0 
TQC·H2·2C·O.5·P·2·Q 
TQC·H2·2C·1.0·P·2·0 
TQC·H2·2C·2.5-P·2·0 
TQC·H2·2C·5.0·P·2·0 
TQC·H2·2C·8.0·P·2·0 

Contact 
Arrangement 

SPOT 
SPDT 
SPOT 
SPOT 
SPOT 
DPDT 
DPDT 
DPDT 
DPDT 
DPDT 
SPOT 
SPOT 
SPOT 
SPOT 
SPOT 
DPDT 
DPDT 
DPDT 
DPDT 
DPDT 

Volts 
10.0 MA 
7.1 MA 
4.4MA 
3.2 MA 
2.SMA 

20.0 MA 
10.0 MA 
6.3MA 
4.SMA 
3.SMA 

10.0 MA 
7.1 MA 

, 4.4 MA 
'3.2 MA 

2.SMA 
20.0 MA 
10.0 MA 
6.3 MA 
4.S MA 
3.SMA 

Coil 
Res. (Ohms) 

500 
1000 
2500 
SOOO 
8000 

SOO 
1000 
2500 
5000 
8000 
500 

1000 
2500 
SOOO 
800D 

500 
1000 
2500 
SOOO 
8000 

Price 
9.40 
9.40 
9.40 

10.00 
10.00 
9.10 
9.10 
9.10 
9.90 

Price 
,5.35 

5.35 
5.75 
5.75 
6.80 
6.80 
7.20 
7.20 

Price 
4.40 
4.40 
5.00 

10.40 
11.00 
5.90 
S.90 
6.S0 

13.90 
14.S0 

Price 
5.00 
5.00 
5.60 

11.30 
11.90 
6.S0 
6.80 
7.40 

15.40 
16.00 

Price 
5.40 
5.40 
5.40 
6.00 
6.00 
6.70 
6.70 
6.70 
7.30 
7.30 

13.00 
13.00 
13.00 
13.70 
13.70 
13.80 
13.S0 
13.S0 
14.20 
14.20 

3349 Addison Street Chicago, lIIiliois 60618 Phone (312) 588·2410 TWX 910·221·5198 
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SEC. 4500 • RELAYS 

SOLENOIDS 
Comar has a variety of solenoids that can be used for 
AC or DCi Continuous or intermittent applications. The 
contiriuous duty types will not have a temperature rise 
of more than 85°C rise at rated voltage and ambient. 

The intermittent types should not be permitted to rise 
more than 85°C above 25°C ambient without time for 
cooling between cycles. 

tf). '. SL·B 
SOLENOID 

ComarType Duty' 
SL·1 C 
SL·1 I 
SL·2 C 
SL·2 I 
SL·2D C 
SL·2D I 
SL·3 C 
SL·3 I 
SL·3D C 
SL·3D I 
SL·4 C 
SL·4 I 
SL·7 I 
SL·8 I 
SL·8·1 I 
SL·9 C 
SL·9 I 
SL·10 C 
SL·10 I 

ComarType DUty' 
SL·4 C 
SL·4 I 
SL·4 C 
SL·4 I 
SL·4 C 
SL·4 I 
SL·7 C 
SL·7 I 
Sl·7 C 
Sl·7 I 
SL·7·1 C 
SL·7·1 I 
Sl·7·2 C 
SL·7·2 I 
Sl·8 C 
Sl·8 I 
SL·8·1 C 
SL·8·1 I 
Sl·9 C 
Sl·9 I 
SL·9 C 
Sl·9 I 

ComarType Duty' 
SLT·21·1 C 
SlT·21·1 I 
SlT·21·2 C 
SLT·21·2 I 
SlT·21·3 C 
SLT·21·3 I 
SlT·23·1 C 
SlT·23·1 I 
SLT·23·2 C 
SLT·23·2 I 

Coil 
Volts Ohms 
115 150 
115 45 
115 36 
115 9.6 
115 25 
115 6 
115 78 
115 20 
115 60 
115 27 
115 875 
115 218 
115 21 
115 235 
115 280 
115 330 
115 110 
l15 800 
115 '200 

Coil 
Volts Ohms 

24 144 
24 36 
12 36 
12 9 
6 9 
6 2.3 

115 1017 
115 400 
24 44.4 
24 17.4 
24 48 
24 14.7 
24 57.6 
24 17.5 
24 l15 
24 32 
24 192 
24 48 

115 1653 
115 472 

24 72 
24 20.5 

Coil 
Volts Ohms 

24 240 
24 82 
24 220 
24 48 
24 145 
24 29 
24 130 
24 30 
24 95 
24 15 

• Duty - "c" • Continuous or "I" • IntermIttent. 

SL·2 
SOLENOID 

SL·3 
SOLENOID 

AC TYPE SOLENOIDS 
LifU Stroke @ Inehes 

Oz. Max: Oz. Min. Height 
25@ X, 10@% 1~, 
55@ X, 32@% Uf. 
65 @ X, 30 @ 0/4 2X. 

225 @ X, 100 @ 0/4 2X. 
130 @ X. 40 @ 0/4 2X. 
370 @ X. 160 @ 0/4 2X. 
55@ X. 15 @ 0/4 1'%2 

150 @ X, 55 @ 0/4 1'%2 
70 @ X. 24@ 0/4 1'%2 

164 @ X. 64 @ 0/4 1'%. 
8 @X. 2@V4 ,~. 

24 @ X, 7@% ,~. 

100 @ X, 5@ 7/8 1'~, 
24@X. 3@% 1~. 
30 @ X. 7@% 1~, 
10@X, 4@% 1~. 
24@X. 13 @ sAl 1~, 
10 @ X. 3@V4 ,~. 

25@ X. 7@% ,~. 

DC TYPE .SOLENOIDS 
Lift & Stroke @ I nehes 

Oz. Max. Oz. Min. Height 
4.5 @ X. .5 @~. ,~. 

15 @ X. 1.5 @~. ,~. 

4.5 @ X, .5@~, '~. 15@X, 1.5 @~. ,~. 

4.5@X. .5 @~. ,~. 

15@X, 1.5 @~. ,~. 

70 @ X. 7 @:M, 1'~. 
100 @X, 6 @ 7/. 11)(, 
70@X. 7 @:M, 1'~. 

100 @ X.' 6 @ 7/8 1'~. 
64 @ X. ,5@:M. 1'~. 

128 @ X. 16 @% 1'~. 
80 @ X. 2 @112 1'~, 

100@% 8 @% 1'~. 
20 @ X. 2 @:M. 1~, 
55@U. 4 @% 1~, 
6@X. 1 @V4 1~, 

30@X. 4 @112 1~. 
20 @ X, 1 @% 1~. 
44@X. 1 @Ya 1~. 
20 @X. 1 @% 1~. 
44@X. 1 @Y. 1~. 

TUBULAR SOLENOIDS 
Lifl & Stroke @ Inehes 

SL·4 

.......... S~LENOID 

...... ~ SL·7 
• SOLENOID 

] ,)= 
SLT·21 

SOLENOID 

Sjze (lnehes) 
Width 
1~. 
m. 
I'%.. 
I'%.. 
2'%, 
2'%, 
1~. 
1~. 
1112 
1112 
% 
0/4 

1'f, 
1 
1 
,~. 
,~. 

0/4 
0/4 

Size (lnehes) 
Width 

% 
% 
0/4 
% 
0/4 
0/4 

1'f, 
1U. 
1'f. 
1'f, 
1'f. 
1'f, 
1'f, 
1'f, 
1 
1 
1 
1 
'X. 
,~. 

,~. 

,~. 

Size (Inches) 

Length 
1% 
1% 
2112 
2112 
2V2 
2112 
1% 
15Al 
1% 
10/. 
1V. 
lila 
2% 
131A, 
1V4 
1,%, 
1,%. 
1Ve 
IVa 

Length 
IVa 
IVa 
IVa 
IVa 
11Al 
IVa 
2% 
2% 
2% 
20/8 
2Va 
2Va 
1% 
1% 
PJU 
P~, 
1V4 
1V4 
1,,%,. 
I'%. 
1,%, 
1,%, 

SLT·23 
SOLENOID 

Shipping 
WI. (Oz.) Priee 

4 4.50 
4 4.50 

17 5.00 
17 5.00 
21 5.50 
21 5.50 
7 3.70 
7 3.70 

10 4.20 
10 4.20 

1112 2.30 
1112 2.30 

19V2 4.20 
6 3.40 
4112 3.40 
4 3.20 
4 3.20 
1112 3.10 
1112 3.10 

Shipping 
WI. (Oz.) Price 

1112 2.30 
1112 2.30 
1112 2.30 
1112 2.30 
1112 2.30 
1112 2.30 

19112 4.20 
19112 4.20 
19112 4.20 
19V2 4.20 
14112 4.00 
14V2 4.00 
11112 4.00 
11112 4.00 
6 3.40 
6 3.40 
4112 3.30 
4112 3.30 
4 3.80 
4 3.80 
4 3.20 
4 3,20 

Oz. Max. Oz. Min. Diameter Length 
ShiPPin~ 
Wt.(Oz. Priee 

4@~, .25@%. 112 Ys 1 4.35 
12 @~, .5 @V4 112 Y. 1 4.25 
6@ ~, .25@~. 1/2 1112 1V2 4.65 

15 JU .5 @% V2 1112 1V2 4.55 
10@~, .5 @ 7/8 V2 2 2 4.95 
17@~2 .5 @ ,~. 112 .2 2 4.85 
15@X, 1 @% 1 IVa 3112 5.25 
50@X. 1 @'f. 1 IVa 3V2 5.20 
40@X, 2 @ 'X. 1 2 5112 5.55 
80 @ X, 2 @1V4 1 2 5112 5.45 

3349 Addison Street Chicago, Illinois 60618 Phone (312) 588·2410 TWX 910·221·5198 

eem/1971 See YELLOW SECTION for Local Offices, Phones Page 6 1681 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

BASIC REED RELAYS 

SIZE 

~2"11 

~.,~~ so 

.8oo"i. .+ ~D 
.375" os 

772"lg , 
.110" . 

.340"05 
~T 

REED COILS 

• 12 
<4 
32 .. 
• 12 

24 
32 .. 
.' 12 
24 
32 
48 

, 
12 
24 
32 
48 

• 12 

" 32 
48 

6 
12 
24 
32 
48 

6 
12 2' 32 
48 

• 12 
24 
32 
48 

• 12 
24 
32 
48 

6 
12 
24 
32 .. 

..... WilE .OZ, 

4000 M 
7700 37 

13500 40 
15000 41 
24000 43 

4200 
7400 

15000 
lBOOO 
24000 

3"0 
7300 

15000 
18750 
30000 

2300 
4S00 
8500 

12000 
nooo 

3000 

i~~ 
14000 
24000 

2100 
4000 
.. 00 

12400 
17000 

3.200 
5700 

12600 
17000 
25000 

2100 

~~~ 
10S00 
17500 

1500 
3000 
6000 
8&00 

12000 

" " 40 
42 
44 

36 
39 
42 
43 
45 

33 3, ,9 
40 
42 

33 
36 
39 
40 
42 

31 
34 
37 
38 
40 

38 
42 
44 
45 
47 

36 
39 
42 
43 
4S 

36 
39 
42 
43 
4S 

2200 js 
4Z00 38 
SOOO 41 

11000 42 
14800 44 

1IE1I$TANCE .... 
-"'" 

105 
360 

1400 
1930 
5160 

U3 
450 

1660 
2840 
5890 

ISO 
_'00 
2400 -9200 

65 ,55 
965 

1810 
3660 

9. 
Il:a 
2165 
5700 

so 
175 
820 

1:11: 

ISO 
'15 

2500 
4000 
8600 

~~~ 
1120 
22~0 
5500 

os 
340 

1300 
15SO 
5300 

100 
400 

1600 
28iJb 
S800 

..... IMM. 

260 400 

200 330 

150 250 

200 '75 

200 430 

2SO 700 

125 240 

125 400 

105 420 

125 3SO 

J I 
~. Bios Moanet ReQ!Jired. 

, ... '" ..... 
REEDS 

(S" Cllart At Right) 

IUD CUIT~CT 
FIC. FOllIS 

3 or" lA , Ie 
6 lCorlD 

30r4 
5 • 

3", 
50r6 

30r4 
3 & 5 • 

30r4 
5 , 

3 & 5 
3 & 5 , 

lor2 
2 

I 
1 

.J 

I A 
11: 
lCorlD 

lA 

Ie 

Ie 
1 C or 1 0 

2A 
1 A & 1 C 
Zear20 

" 3~ • 
3Cor3D 
2 A & 1 C 
I A & 2 C 
3A 

" Ie 

~ : 2B* 
I A & 18 * 
lC" 2e 

5' 
4 A 8, I B * 
3 A & 2 B * .. -2e" 
.A 
1 A & 2 B * 
1 B & I C * 
2 A & 1 B * 
1 A & 1 C * 
SA 
5A 
3A & 1 B* 
2 A & I C * 
2 A & 2 B or 
3 B* 2C* 
4A & 18~ 
IA&2C* 
e 

REED COILS REEDS 
SIZE 

{End dn.ini,. lC!uII lin} 

@t Simtlarto,"SD" _ t6Z5U ___ , __ for2~~rt3reedS 

.. tCIIIJ16SS lEADS 3" ll"ible.~tandafd. 
r- . . PC pms optv.m~1 
"'--.812u- . __ 

. 51f - mtGm U5O" 

~t 
~r 
_I\~·--"-+-

~.-r 1.. 
~~ 

Tak~~ mini~lure reeds' 
12Flf ?l1ptO 

~ 
I.EADS J 1 " =20 T C 

rI----1 , 
, 
: , , 

1 
.f--

I 
e 

CAT. NO 

"Pi 

SE :: 
SEF 32 

3lO0 34 111 

6000' 37 

llOGO 40 

14500 41 

433 
1610 

2740 

48 235(:0 43 7200 

12 3300 34 iiio 

160 

dH :: 6000 37 720 200. 

SG 
3 

8300 38 1400 

48 10600 40 2640 

12 4000 34 :105 

24 9000 37 8SO 

32 11290 38 1430 240 

48 18000 40 38CO 

110 32000 43 13000 

12 36(!0 33 160 

SH 24 

4 :: 
7300 36 

9190 37 

14000 39 

sso 
t090 260 

2500 

110 30575 42 12300 

12 3100 32 

24 6000 35 

130 

Sio 

3SO 

800 

'00 

600 

SJ 
5 

32 7500 36 830 280 1150 

48 10950 38 1950 

1I0 25176 41 8900 

12 2600 31 

SK 24 

6 32 

48 

SOOO 34 

6890 35 

10185 31 

100 

400 

680 310 14SO 

1515 

llO 21000 40 7150 

" 

RHD COIfI'ACT 
FIC. FOIiIlh 

" e' 
2;' ct'7'j"' tOA 

IIOfo.m C is ., .. 
S'ztllnllasF" , 

$1.SO 1.6, 
1.60 
2." 
3.00 

1.50 
1.65 
I.S0 
2.40 
3')0 

1.30 
I.SO 
1.75 
2.00 
2<, 

I.SO 
1.65 
Ud 
2." 
3.00 

1.70 
1.90 
2.10 
2.55 
3.20 

1.60 
1.70 
2.00 
2.65 
3.00 

1.20 
1.3C1 
po 
2.10 
4.00 

1." 
I:~ 
2." 
2.85 

1.28 
1.30 
1.70 
2.00 
2.SO 

1.05 
1.15 
1.30 
lAS 
1.85 

1.70 

1.90 

2.10 

2.55 

3.20 

1.70 

2.00 

2.65 

3.00 

2.60 

3.00 

3.40 

3.5d 

6.10 

2.70 

3.od 

320 

3.70 

6.50 

2.80 

3.10 

3.20 

360 

5.20 

290 

3.20 

3.!i0 

3.90 

5." 

PRICES 
PRICES 

COILS ONLY 

$1.27 $1.12 
1.40 127 
1.53 1.35 
Z.C14 1.80 
2.55 2.25 

1.27 
1.40 
153 
2.04 
255 

1.20 
1.35 
1.60 
1.80 
2.40 

1.27 
1.40 
1.53 
2.04 
2.55 

1.45 
1.60 
1.80 
UO 
2.75 

1.36 
1.45 
1.10 
2.25 
2.55 

],82 
1.10 
lA' 
1.78 
3.40 

1.15 
1.25 
1.10 
1.75 
2.4<1 

1.10 
1.12 
1.45 
1.60 
2.38 

'9 
.98 

1.10 
123 
1.57 

1.12 
'1.21 
1.35 
I. .. 
2.25 

Ins 
1.20 
1.45 
1.65 
2.20 

1.12 
1.27 
1.35 
U' 2.25 

1.28 
1.45 
I." 
1.95 
2.40 

1.20 
1.27 
I.SO 
~.OO 
2.25 

.Yu ., 
,1.27 

1.S7 
3.on 

,., 
1.10 
1.35 
1.52 
2.15 

.97 
1.00 
1.28 
1.42 
2.10 

.79 .. ., 
I~ 

PRiCES 
COILS ONLY 

10·24 2$ •• 

1.45 1.28 

1.60 1.45 

1.80 1.60 

2.20 1.95 

2.15 2.40 

1.45 1.27 

1.70 1.50 

2.25 2.00 

255 2.25 

2.10 1.80. 

2,40 2.10 

2.70 240 

2.80 2.50 

5.00 4.30 

2.20 1.90 

2.40 2.10 

2.60 2.30 

3.00 2.60 

520 4.60 

2.30 2.00 

2.50 2.20 

260 2.30 

2.90 2.50 

4.m 3.70 

2.40 2.10 

2.70 2.lO 

2.90 2.50 

3.20 2.80 

4.40 3.90 

$.97 
1.07 
1.17 
1.56 
1.95 

.97 
1.07 
1.11 
1.56 
1.95 

.95 
un 
1.25 1.4, 
1.95 

.97 
1.07 
1.17 
1.56 
1.95 

LID 
1.25 
UO 
1.70 
2.10 

1.04 
1.10 
1.30 
1.70 
1.95 

.11 

.OS 
1.10 
t.ile! 
2.60 

... 

.95 
UO 
1.30 U, 

.83 

\ .86 
.12 

"Z 
1.8Z 

.sa 

.75 

:U 
1.20 

1.10 

1.25 

1.40 

1.70 

2.10 

1.10 

1.30 

1.10 

1.95 

l.60 

1.80 

2.10 

2.20 

3.70 

170 

I. .. 

19' 

2.20 

3.90 

1.80 

1.95 

2.00 

2.15 

3.20 

1.~0 

2.00 

2.10 

2.30 

3." 

REED SWITCHES 

'" ! 
u 
l-

i .,. 
D • .. 
III( 

..,-1---' 
r- - -'f\-. 
'--- -i - j-__ ' 

.r 
I I I 

I I I 

.. 
oS 

PRICES COILS ONLY 
Price5 for la"!1er quantitles upon request 

PRICES are for coils with 3" lead. Add 
$l.00/C for PIC Pin Termination. 

TO ORDER: Specify coil type by LmER 
plus VOLTAGE desired for flexible leads 
(example SF·12, UV·32). For printed cir­

cuit pins add suffix P (example: SD·12-P, 
H-PJ. 

NOTE: We do not colalog comple'le 
relays. due to the extensive variety of 
switches and coils available. Write for 
relay prices. 

(OrO·COIL CO.,INC. • 57 PAVILION AVE., PROVIDENCE, R.I. 02905 
Telephone (401) 941-3355 

St., N. Y., N. Y. 10016 . Export Dept.: 13 E.40th 
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COTO-COIL MINIATURE REED RELAYS 

63 
250 

575 1000 
1760 
4000 

63 
250 

575 1000 
1760 
4000 

36 
144 

]000 576 
1030 
2300 

36 
144 

1000 576 
1030 
2300 

105 
420 

340 1680 
2950 
6720 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

160 
640 

220 2560 
4500 

10240 

105 
420 

340 1680 
2950 
6720 

63 
250 

575 1000 
1760 
4000 

63 
250 

575 1000 
1760 
4000 

36 
144 

1000 516 
1030 
2300 

36 
144 

1000 576 
1030 
2300 

Series 1000 

63 
250 

515 1000 
1760 
4000 

36 
144 

1000 576 
1030 
2300 

63 
250 

575 1000 
1760 
4000 

36 
144 

loaD 576 
~a30 
2300 

The Coto Series 1000 Miniature 
PCB Reed Relays offer the most 
comprehensive choice of 
switching parameters with pin 
terminations on the popular 
grid pattern of 1" x .015". In· 
cluded are 21 contract combi­
nations of Form A, Band C dry 
reeds and 11 combinations of 
Form A and B in mercury 
wetted types. The latter offer 
greatly expanded switching cap­
ability, and eliminate all con; 
tact bounce. Up to 6 poles per 
relay and 5 standard coi I volt­
ages are optional. In addition, 
special purpose reed switches, 
windings and terminal pin op­
tions, electrostatic and mag­
netic shielding may be specified. 

Drive coil windings have been 
carefully optomized to assure 
fast contact transfer. This is 
particularly important in relays 
carrying several reeds, since 
the first to close shunts out a 
disproportionate percent of flux 
unless adequate overdrive is 
available. Typical pull-in and 
drop-out ,is 1 mil/sec. and .5 
mil/sec. respectively, including 
bounce and coil rise and fall 
time. Hg wetted reeds are some­
what slower, averaging 2 mil/ 
sec. and 1 mil/sec. Operate 
times are exclusive of any delay 
introduced by contact protec­
tion devices. Reactive or high 
inrush loads will require contact 
protection, as with any type 
relay if maximum reliability and 
life are to be realized. 

For information on contact pro­
tection request Technical Bul­
letin No. CS-l. For engineering 
assistance address Sales En­
gineering Dept. and include full 
details. 

B r"'o,,-, 

~ 
~~ 

iareak before make not guaranteed. 

57 PAVILION AVE., PROVIDENCE, R. I. 02905 
Telephone (401) 941-3355 

Export Cept.: 13 E. 40th' St., New York, N. Y. 10016 

Saa YELLOW SECTION for Local Offices, Phones 1683 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

VB SERIES VOLTAGE BAND MONITOR/RELAY 

~o~ 
C.C.INPU) 
1"'vOLTAGE T 1_ 

(D.C. POLARITY INDICATED) 

The VB Series offers protection to equipment which 
is required to operate between two voltage limits. 
The solid state monitor determines preselected 
under or over voltage conditions, and de·energizes 
an internal lOA DPDT control relay if these limits 
are exceeded. The monitor is equipped with time 
delay to accommodate start·up transients. 

~
."~"m 

:~:~:::I 
. NOR"A.~ VOlTAGE 

.... • •• t .Icll·_. 

LOW VOLTAGE 

SPECIFICAtiONS 
RESPONSE TIME: Pickup: 30m. sec. Drop.out: 0.5 sec. 
TEMPERATUR~i Operating: DoC - +55°C 

storage: -45°C - +850C 
RATED OUTPUT: DPDT Relay 

IDA @ 24VDC or 120VAC - SA @ 240VAC Resistive 
POWER REQUIRED! 3 Watts (Approx.) 

AC KNOB ADJUSTABLE: 

Nominal 
Catalog No. Voltage 

VBA· 24·AKA 24VAC 
VBA·120·AKA 120VAC 
VBA·20S·AKA 20SVAC 
VBA·240·AKA 240VAC 

DC KNOB ADJUSTABLE: 

VBA· 12·DKA 12VOC 
VBA· 24·VOC 24VDC 
VBA· 28·DKA 28VDC 
vaA· 48·DKA 48VDC 
VBA·110·DKA 110VDC 
VBA·240·DKF 240VDC 
VBA·305·DKF 305VDC 

No·limit Hi·limit Hyst. 
Pick·up Pick·up Voltage 
19·24 24·29 2 
90·120 120·150 5 

lS5·20S 20S·24O S 
200·240 240·270 10 

10·12 12·15 1 
19·24 24·29 1 
22·2S 2S·34 1 
38·48 48·58 2 
85·110 110·135 5 

200·240 240·270 10 
250·305 305·360 10 ENCLOSURE: See Ordering Information. Drop·out time 

to 2.5 sec in "A" enclosure, to 5.0 sec in "F" 
enclosure available on request. 

Inquire about special voltages, limit voltages, hys· 
teresis, drop·out times, hook·ups and enclosures. 

ORDERING INFORMATION 
VBA • XXX • xxx . 

Voltage Band Monitor I I I II ~ Type of Operation - F • Fixed 
Series, _____________ ...J K • Knob Adjustable - R • Resistor Adjustable 

Nominal Voltage - Enclosure Style - A - Dust Cover Plug·ln 
Type of Voltage B • Sealed Plug·in - C • Sealed Hook Solder 

A - AC - D • DC D • Sealed Bracket Mount - F • Surface Mount 

UO SERIES - OVER VOLT -UNDER VOLT MONITOR/RELAY 
AC KNOB ADJUSTABLE: 

~o~ 
C.C.INPU) 

+ 1"'vOLTAGE T 1_ 
,(D.C. POLARITY INDICATED) 

The UO Series consists of a solid state voltage 
~etector ,that senses a voltage greater than a 
preset "pick·~p voltage" and causes an internal 
DPDT relay to operate. When the voltage drops to 

01(ER VOLTAGE 

PiCk-UP~ •••••••••••• 
drop-ou.'" 

UNDER VOLTAGE 

a preset "drop·out" voltage the output relay will 
de·energize. A hysteresis is set into each standard 
monitor to allow a differential between pickup and 
dropout. For specifications, see VB Series. 

UO Series close differential relays with adjustable 
pick·up and drop out limits. 

Drop·out Pull·in Hyst. 
Catalog No. Voltage Voltage Voltage 

UOA· 24-AKA 19· 27VAC 21· 29VAC 2 
UOA·120·AKA 97-130VAC 102·135VAC 5 
UOA·208·AKA 177·222VAC 185·230VAC 8 
UOA-240-AKA 205·250VAC 215·260VAC 10 
UOA·440·AKF 370·462VAC 38S·480VAC 18 

DC KNOB ADJUSTABLE: 

UOA· 12·DKA 9· 14VDC 10· 15VDC 1 
UOA· 24·DKA 19· 27VDC 21· 29VDC 2 
UOA· 4S·DKA 38· 53VDC 40· 55VDC 2 
UOA·110-DKA 92·125VDC 97-130VDC . 5 
UOA-240·DKF 205-250VDC 215·260VDC 10 
UOA-305·DKF 260·335VDC 272·347VDC 12 

FOR ORDERING INFORMATION SEE DIAGRAM ABOVE 
ON VB SERIES. 

CM SERIES CURRENT MONITOR/RELAY • CT SERIES CURRENT TRANSFORMER 
AC KNOB ADJUSTABLE - CM SERIES: ~ 

The CT Series designed to be 
OVER CURRENT used with the CM Series monitors, 

,"k~, ........... when AC currents above 10 amps. are 
SUflPIY Trip Point 

Catalog No. Va tage (Amps.) 
... ,-0", -I' to be detected. This torroidal trans· CMA·120·AKA· 1 120VAC 0.2- 1.0 

UNDER CURRENT former is used to extend the range of CMA·120-AKA· 5 120VAC 1.0- 5.0 

The CM Series consists of a Solid State, magnetic, 
current detector which senses a current level. When 
the monitored current exceeds the trip point setting 
for a period greater than the response time, an 
internal 10 amp. DPDT relay will operate. A current 
decrease of at least 5% of trip point is required 
for relay to de·energize. The monitors are equipped 
with appropriate time delays to accommodate start· 
up transients and short·time line variations. 

CMA·120·AKA·10 120VAC 5.0-10.0 
Also available for 240AC supply voltage. 
CT SERIES - CURR~NT TRANSFORMER 

Current 
Max. . 

~!a.of 
Catalog No. Ratio Accuracy Capacity romary 

CT 50/5 50/5 6.0% 2V.A. 1" 
I CT 100/5 100/5 3.0% 2V.A. 1" 

Also avaIlable In 25, SOO, 1000 and 2S00 amps. 

SPECIFICATIONS 
RESPONSE TIME: Operate: 1 sec. Release: 30m. sec. 
CURRENT DIFFERENTIAL: 5% of Trip Point 
TRIP POINT (FIXED): ±10% of setting 
TEMPERATURE: Operating: DoC - +55°C 

Storage: -45°C - +S5°C 
RATED DUTPUT: DPDT Relay':" Resistive 

lOA @ 2SVDC or 120VAC - SA @ 240VAC 
SUPPLY POWER (AUXILIARy): 3 Watts (Approx.) 

SL SERIES PHASE SEQUENCE & LOSS MONITOR/RELAY 

~ 

~~ ..... . 
~ 

The SL Series is designed for use In applications 
where motor rotation or connection to the power 
line is critical, or where loss of one or more phases 
may cause damage to electrical equipment. if the 
phase sequence is correct and full·line voltage is 
present on all three phases, the internal relay will 
be energized. If one or more phase is lost or if the 
phase sequence Is reversed, the control relay will 
de·energize. 

SPECIFICATIONS 
RESPONSE TIME: Pickup: 30m sec. Drop·out: 0.5 sec. 
TEMPERATURE: Operating: OoC - +55°C 
. Storage: -450C - +S50C 
RATED OUTPUT: DPDT Relay 

lOA @ 24VDC or 120VAC-5A @ 240VAC Resistive 
POWER REQUIRED: 3 Watts (Approx.) 
ENCLOSURE: See ordering information. Drop·out 
time to 2.5 sec in HA" enclosure, to 5.0 sec in ··F" 
enclosure. 

ORDERING INFORMATION SLA . XXX· XXX· X 
~~~i~S :equence and Loss Monitor I I III 
Nominal Voltal1.e - . 
Type of Voltage A • AC 
Type of Operator - F • Fixed - K • Knob Adjustable 
Enclosure Style - A· Dust Cover Plug·in ----' 

F • Surface Mount -1 
Phase Sequence - A • ABC -----

the 5 amp. current monitor. The trans· 
\ "former slips over a conductor and is pro· 

vided with a secondary lead length of 24 in. 

ORDERING INFORMATION 
CMA· XXX· XXX· XX 

i~fii:v~~;~: --A-.-A-C--~I II 
Type of Operation - F • Fixed ==:.I 

K· Knob Adjustable - R· Resistor Adjustable 
Enclosure Style - A • Dust Cover ".......,...,,..,..,,..... .... 

B • Sealed Plug·in - C • Sealed Hook Solder 
D • Sealed Bracket Mount 
F· Surface Mount (Screw Terminals) 

Trip Point 

AC FIXED: 

Catalol( No. 
31> Supply 
Voltage 

SLA·208-AFA·A 208 
SLA·220-AFA·A 220 
SLA-240·AFA·A 240 
SLA-440·AFF·A 440 
SLA·480·AFF·A 480 

AC KNOB ADJUSTABLE: 

Drop·Out % of 
Nominal Voltage 

One Phase All Phases 
Low 
83% 
83% 
,83% 
83% 
83% 

160·240 
160·240 
355·480 

Low 
90% 
90% 
90% 
90% 
90% 

Available in 50, 60 and 400 Hz. Specify frequency 
when ordering. 

DIVERSIFIED Electronics, Inc. BOX 6231, EV,i\NSVILLE, INDIANA 47712 
PHONE AREA CODE 812 - 424·2288 424-5596 
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PB SERIES 3 PHASE VOLTAGE BAND MONITOR/RELAY 

UJ UJ 
----

SPECIFICATIONS " 
-~----.. -

RESPONSE TIME: Pickup: 30m. sec. Drop·out: 0.5 sec. 
TEMPERATURE: Operating: OOC - +S50C 

Storage: -450C - +850C 
RATED OUTPUT: DPDT Relay 

lOA @ 24VDC or l20VAC - 5A @ 240VAC Resistive 
POWER REQUIRED: 3 Watts (Approx.) 
Drop·out time to 5.0 sec available on request. 

The PB Series offers protection to ·three phase 
equipment which is required to operate between 
two voltage limits. The three phases are monitored 
for a preselected under or over limit. An internal 
control relay is de·energized when the v,oltage goes 

outside. of these limits. This device provides both 
Under and over voltage monitoring of each phase of 
a Delta or Y sYstem in one package. The monitors 
are e~uipped with a drop out time delay to accom· 
modate start·up transients. With normal operating 
voltages on all phases, an Internal relay will be 
energized. If the voltage on any phase goes above 
or below the drop·out limit, the signal to the time 
delay will be removed. If this out·of·limit condition 
exists on any phase, for a period longer. than the 
release time of the time delay, the output relay 
will de·energlze. 

AC KNOB ADJUSTABLE: 

Catalog No. Law·Limit Hi·Limit 
H~st. 

Va tage 
PBA·120·AKF·D 90·120 120· 150 5 
PBA·208·AKF·D 185·208 208·240 8 
PBA·240·AKF·D 200·240 240·270 8 
PBA·20B·AKF·Y 185·208 208·240 8 

All voltages - phase to phase. 

VBC SERIES VOLTAGE BAND CONTROL RELAY 
u-. lUI" 

CDIIT_"" ' .... UCTS 

Solid state voltage sensors determine preselected 
low or high Yoltage condition and control a center­
off or neutral relay. Under normal Yoltage, the relay 
remains de·energized in a center-off or neutral POSI' 
tlon. The control relay energizes and the relay 
contacts transfer to one side or the other when a 
high or low Yoltage limit is exceeded. 

The Voltage Band Control Relay Is designed for 
applications where It Is required that the voltage 
be maintained between two specified voltage limits. 
I! Is used in applications of differential control, 
voltage unbalance sensing, servomechanism control, 
process control, and where voltage regulation is 
required. . 
The Voltage Band Control Relay Is liValiable In two 
models: fixed and knob adpustable. The fixed unit has 
th~ limits set at the factory. The knob adjustable unit 
allows the limits to be sel'according to requirements 

Nom. Low·Limit High-Limit Kyst. 
Catalog No. Voltage Drop·out Drop-out Voltage 

VBC·120·AKA 120VAC 105·120 120·135 1VAC 
VBC·208·AKA 208VAC 188·208 208·228 2VAC 
VBC·220·AKA 220VAC 200·220 220·240 2VAC 
VBC·240·AKA 240VAC 220·240 240·260 2VAC 

TO SERIES SOLID STATE TIME DELAY RELAYS 

SEC. 4500 • RELAYS 

UPA SERIES: 3·PHASE UNDER VOLTAGE MONITOR for 
under voltage operation. Each phase Is monitored 
for a pre·selected under Yoltage condition. When 
the monitored Yoltage drops below the drop·out 
voltage set point the internal DPDT 10 amp relay 
drops out. When it rises above the plck·up voltage 
set point the relay picks·up. Available in Delta or 
Wye in fixed or knob adjustable voltages. 

AC KNOB ADJUSTABLE 
HYST 

Catalog No. Low·Limit Voltage 
UPA·120·AKF·D 90·120 5 
UPA·208·AKF·D 185·208 8 
UPA·240·AKF·D 200·240 8 
UPA·208·AKF·Y 185·208 8 

UP senes close differential relays available With 
adjustable pick·up and drop·out limits. 

ORDERING INFORMATION PBA· XXX· XXX -X 

Series ~.~' LJI Voltage Band Monitor 
Nominal Voltage ---. 
Type of Voltage - A • AC 
Type of Operation 

F· Fixed - K • Knob Adjustable 
Enclosure Style -.:-:-:--__ --

F • Surface Mount "Screw Terminals" 
Connection - 0 • Delta - Y - Wye 

DC KNOB ADJUSTABLE 
Nominal No-Limit 

Catalog No. Voltage Pick-up 
VBC· 12·0KA 12VDC 10·12 
VBC· 24·0KA 24VOC 20·24 
VBe- 48·DKA 48VDC 40-4B 

. VBC·llO·DKF IIOVDC 95-110 
VBC·240·0KF 240VOC 220·240 
VBC·305·0KF 305VOC 280·305 

SPECIFICATIONS 

Hi-limit Hyst. 
Pick-up Voltage 
12·14 0.5 
24·28 I 
48·56 1 

110·125 2 
240·260 2 
305·330 3 

RESPONSE TIME: 25m. sec. (typical) 

TEMPERATURE: gf:::i!~g~~~~c-+ra~~c 

RATED OUTPUT: Relay· 

~ ~~g ~ ~~~~g ~::I:tI: 
POWER REQUIREMENT: 3 Walts (Approx.) 
'" An internal lockout circuit prevents the low volt-
~~:rg~~~ a~rth1h~a~~g~ir:~~tage relay from being 
Special voltage limits and fixed control available 
frDm factory. Specify nominal voltage, limits and 
hysteresis. 

TDA SERIES - DELAY ON OPERATE 
(If Yoltage is removed before time OUl. relay 
contacts may momentarily pick up and drop out) 

KNOB ADJUSTABLE - Fig. 1 
TDB SERIES -INTERVAL ON OPERATE 
(If voltage is removed before time out, timer 
will reset) 

KNOB ADJUSTABLE - Fig. 1 

Ef\o~ 
(. ••• I ••• ) + VOLTAGI'" 1_ 
Fig. 1. 
IXT. REI. 

W 
BAo~ 

+ r. ~-SUPPLY 
VOLTACI 

Fig. 2. 

~~oo 

:~L-PO~ 
i + 5UPPLY~-
u VOLTAO~ I 

Fig. 3. 

!~~ .11 U; S.PPLY ~ jY~TAGII-
Fig. 4. 

D.C. POLARITY 
INDICATED 

EXT. RES. ADJUSTABLE - Fig. 2 

Delay Ext. Res 
Input Time Max. 

C,t,IDg No. Volt,ge (Se.) Time 
TDA· 24·DRA·OIO 24VDC .1 to 10 200K 
TDA· 24-ARA·DIO 24VAC :1 to 10 200K 
TOA·120-ARA·OIO 120VAC .1 to 10 200K 
TDA·120-ARA·200 120VAC 2 to 200 2 Meg 

TDC SERIES - DELAY ON OPERATE 
(If voltage is removed before time out, timer 
will reset and relay contacts will not pick up.) 

EXT. RES. ADJUSTABLE - Fig. 2 

Delay xt.Res 
Input Time Max. 

C.t,l.g NO. V.lt,ge (Sec) Time 
TDC· 24·DRA·OIO 24VOC .1 to 10 IMeg 
TDC· 24-ARA'()10 24VAC .1 to 10 IMeg 
TDC·120-ARA'()10 120VAC .1 to 10 I Meg 
TDC·120-ARA·200 120VAC 2 to 200 2 Meg 

TOE SERIES - SINGLE SHOT 
(Timer resets automatically at end of delay 
period) 

EXT. RES. ADJUSTABLE - Fig. 4 

Delay xt.Re. 
Input Time M.x. 

Catal.g No. Voltage (Sec) Time 

TDE· 24·0RA·OIO 24VOC .1 to 10 I Meg 
TOE· 24-ARA'()10 24VAC .1 to 10 IMeg 
TOE·120·ARA·OIO 120VAC .1 to 10 I Meg 
TOE·120·ARA·200 120VAC 2 to 200 2 Meg 

Input Del,y 
C.tal.g No. V.ltage Time(Sec 

TDA 24-DKA'()10 24VDC I to 10 
TDA· 24·AKA.()10 24VAC :1 to 10 
TDA·120·AKA'()10 120VAC .1 to 10 
TDA·120·AKA·200 120VAC 2 to 200 

FIXED - Fig 1 

TOA· 24·0FA'()10 24VDC 10 
TOA· 24·AFA'()10 24VDC 10 
TOA·120-AFA'()10 120VAC 10 

KNOB ADJUSTABLE - fig. 1 

Catal.g N •• 
Input 

V.ltage 
D.I,y 

Tim.(S •• 
TDC· 24-DKA·OIO 24VDC .1 to 10 
TOC· 24-AKA·OIO 24VAC .1 to 10 
TDC'120-AKA'()10 120VAC .1 to 10 
TDC·120-AKA·200 120VAC 2 to 200 

FIXEa - Fig 1 

TOC· 24-DFA'()10 24VDC 10 
TDC· 24·AFA'()10 24VDC 10 
TDC·120-AFA'()10 120VAC 10 

KNOB ADJUSTABLE - F.". 3 

Cat.ID. No. 
Input 

Voltage 
D.I,y 

Time(Se. 

TOE· 24-DKA'()10 24VOC .1 to 10 
TOE· 24-AKA·OIO 24VAC .1 to 10 
TDE·12O-AKA'()IO 120VAC .1 to 10 
TDE·120-AKA·200 120VAC 2 to 200 

.. 

INQU I RE about other products: 

EXT. RES. ADJUSTABLE - Fig. 2 Input D.lay 
C,t,IDg No. V.lt.ge ime(Se. 

TOS 24 DKA'()IO 24VDC I to 10 
Dela, Ext.Res. TOB· 24·AKA·OIO 24VAC :1 to 10 

TDB·120·AKA·OIO 120VAC .1 to 10 Input Time Max. TOB·120·AKA·200 120VAC 2 to 200 C,t,IDg N •• Volt,ge (Sec) Time 

TOB· 24·0RA·OIO 24VOC .1 to 10 IMeg FIXED Fig 1 
TOB· 24·ARA'()10 24VAC .1 to 10 IMeg TDB· 24-DFA'()10 24VOC 10 
TOB·120·ARA'()10 120VAC .1 to 10 IMeg TDB· 24-AFA'()10 24VDC I~ 
TDB·120-ARA·200 120VAC 2 to 200 2 Meg TDB·120-AFA·OIO 120VAC 10 

TOO SERIES - DELAY ON RELEASE 
(If control switch is re-closed before time KNOB ADJUSTABLE -:- Fig. 3 

out, timer will reset) 

EXT. RES. ADJUSTABLE - Fig. 4 Catal.g No. 
Input 

Voltage 
D.lay 

ime(Se. 

TOD· 24-0KA·OIO 24VDC .1 to 10 
Delay EXI.Res. 

v~1f:g~ Tim. Max. 
Cat,log No. (Sec) Time 

TOO· 24·AKA·OIO 24VAC .1 to 10 
TOO·120·AKA·OIO 120VAC .1 tolD 
TDD·120·AKA·200 120VAC 2 to 200 

TOD· 24·DRA·OIO 24VDC .1 to 10 I Meg 
TDO· 24·ARA·OIO 24VAC .1 to 10 I Meg 
TDD·120-ARA·OIO 120VAC .1 to 10 I Meg 
TDD·120-ARA·200 120VAC 2 to 200 2 Meg 

ORDERING INFORMATION 

:~:i:SDelay ~TlT-XXIIX'XXX 
Nominal Voltage 
Type of Voltage - A • AC - 0 • DC • 
Type of Operation - F • Fixed . 

K • Knob Adjustab)e - R • Resistor Adiuslable 
Enclosure Style - A • Dust Cover - B • Sealed Plug·ln 

.C • Sealed Hooked Solder - D· Sealed Bracket Mount 
E - Panel Mount - F • Surface Mount 

Time Delay (in seconds) - 001 = 1 sec 010 = 10 sec 100 = 100 sec etc. 

For more detailed Information· send for Industrial 
Catalog #100. 

CONTACT FACTORY FOR YOUR SPECIAL REQUIREMENTS 
OR MODIFICATIONS TO STANDARD UNITS. 

Frequency Sensitive Relays • Paralleling Relays 
Inverse Curent Relays • Crank Cycle Timers 

" . 
DIVERSIFIED Electronics, Inc. BOX 6231, EVANSVILLE, INDIANA 47712> 

PHONE: AREA CODE 812·424·2288 424·5596 ° 
eem/1971 See YELLOW SECTION for Local Offices, Phones 1685 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMI3L1ES I CONTROLS & DRIVES 

DoUglaS Randall ....... ( 
.,"," 
i; ,~ : 
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S 
T 
A 
N 
D 
A 
R 
D 

MOLDED 
I--- "". MAX.--j IV I~MAX . 

.... 0'1. I .t 
\410 NOM. 

OPEN 
I-- 1.100 MAX.-----l 

J1 ~lIAX' 
MOLDED OPEN 

Iir= 2700 MAX. 11T J ~~MAX' .... 0'.. 4 
SERIES MM .... O'A. SERIES MG ':t NOM. SERIES SM. HP and HI SERIES SG. HPG and HgG .... NOM. 

M 
I 
N 
I 
A 
T 
U 
R 
E 

R 
E 
E 
D 

R 
E 
L 
A 
Y 
S 

R 
E 
E 
D 

R 
E 
L 
A 
Y 
S 

Contact 
Form 

1A* 

2A* 

3A 

18* 

28 

1A18* 

1C 

2C 

1A 
(latching) 

2A 
(latching) 

Nominal Part 
VDC Number 

6 6MM1A 
12 12MM1A 
24 24MM1A 

6 6MM2A 
12 12MM2A 
24 24MM2A 

6 6MM3A 
12 12MM3A 
24 24MM3A 

6 6MM1B 
12 12MM1B 
24 24MM1B 

6 
12 
24 

6 
12 
24 

6 
12 
24 

6 
12 
24 

6 
12 
24 

6 
12 
24 

6MM2B 
12MM2B 
24MM2B 

6MM1A1B 
12MM1A1B 
24MM1A1B 

ilMM1C 
12MM1C 
24MM1C 

6MM2C 
12MM2C 
24MM2P 

6MMlIA 
12MMlIA 
24MML1A 

6MML2A 
12MML2A 
24MML2A. 

D.C.R.!! 
±10%@250C 

250 
1000 
4000 

170 
675 

2700 

110 
450 

1800 

170 
675 

2700 

110 
450 

1800 

Terminal Layout 
(Bottom View) 

'f~ t:7.;::f 

{If. COIL lEE 
-1.0··--1 
.3" .4" .3" 

r x.·lt 'eo/ !fT. 
1.11 ID" 

..1:=1 0 ............. 

!~. 
'i::;;-::f 

4
15100 l~ ;c eO'l Ne tq': L NO NOl]].:· 

1800 --'=:.1.0'"--1 
.------... -r---.---.-----

250 ~-r---# Ne ~~~!tr. 
1000 L-tt. NO eOI~ 
4000 1--1.0'"--/ 

---m-' J. J:}4," ;:§'" ''" 
675 ~." Ne; COltRe '-
2700 L NO. A, .''" 

85/85 
340/340 

1350/1350 

55/55 
225/225 
900/900 

_I-:-='.O .... -----i 
.3" .4" .J" 

fl ~ :::iE 
I-:-=' .O'"---i 

CONTACT RATING: SERIES MM 8. MG 
FORM A & B UNITS: lOW or 12VI\ (500ma or 250V max.). 
FORM C UNITS: 3W (250ma or 28V max.). 

CONTACT RESISTANCE: .150 ohms max initial. 

D.C.R.!! 
Contact Nominal Part ±10%@ Terminal Layout 

Form VDC Number 2SoC (Bottom View) 

8 6SM1A 180 
~~llIGlIII"'l 

1A* 12 12SM1A 725 +IL~" 1G: 
24 24SM1A 2900 2S"--l 

--II"I"GUIIllSl 

6 6SM2A 175 

HL~' f 2A* 12 12SM2A 700 
24 24SM2A 2750 

15·'---1 

IJ'dtIIUNITII --

6 6SM1B 175 

+IL~,,~i¥ 18* 12 12SM1B 700 , 
24 24SM1B 2750 

6 6SM1C 180 
1C 12 12SM1C 725 +I~ ::~~ 24 24SM1C 2900 u .. ---..I 

--
6 6SM2C 175 '}[::' ... 2C 12 

.... 
12SM2C 700 ... -. 24 24SM2C 2750 

~""--

SERIES SM AND SG 

CONTACT RATING: 
SERIES HP (MOLDED) AND HPG (OPEN) 

Available in the above arrangemenis: 
CONTACT RATING: 

Part 
Number 

6MGIA 
12MG1A 
24MG1A 

6MG2A 
12MG2A 
24MG2A 

6MG3A 
I2MG3A 
24MG3A 

6MG18 
12MG1B 
24MG1B 

6MG2B 
12MG2B 
24MG2B 

6MGiA1B 
12MG1A1B 
24MG1A1B 

6MG1C 
12MG1C 
24MG1C 

6MG2C 
12MG2C 
24MG2C. 

6MGlIA 
12MGlIA 
24MGL1A 

6MGL2A 
12MGL2A 
24MGL2A 

D.C.R.!! 
±10%@ 

2SoC 

250 
1000 
4000 

170 
675 

2700 

110 
450 

1800 

170 
675 

2700 

110 
450 

1800 

110 
450 

1800 

250 
1000 
4000 

170 
675 

2700 

85/85 
340/340 

1350/1350 

55155 
225/225 
900/900 

Terminal La,out 
(Bottom View) 

1 c ~ 111---#"1'" 
T _.000 ....... 

• Mercury Wetted Contacts are available in these forms, 
CONTACT RATING: 1A or 28YDC max. 
CONTACT RESISTANCE: 50 mllliohms max. 

Part 
Number 

6SG1A 
12SG1A 
24SG1A 

6SG2A 
12SG2A 
24SG2A 

6SG1B 
12SG1B 
24SG1B 

6SG1C 
12SG1C 
24SG1C 

6SG2C 
12SG2C 
24SG2C 

D.C.R.!! 
±10%@ 

2SoC 
Terminal Layout 
(Bottom View) 

180 L'-·"'" .~ 720 
2880 

~ .-----b _______ a ________ 

E:-~-'" -1+=3' 110 
440 

1760 
~I_-----a __ 

~:,uon. LJ_ 110 
440 

1760 
-.-----~ ..........-.- ._------M 

180 E=iB' 720 
2880 It-----:--"ND ----r 

_~ §13-110 
440 

1760 
~I_---....t 

'SERIES Hg and SERIES HgG 

Standard size mercury wetted contact relay available 
with following rating: FORM A & B UNITS: 15W or 15VA (1 amo. or .2s0V max.). 

FORM i: UNITS: 3W (500 rna or 250V max,). 
CONTACT RESISTANCE: 

FORM A & B UNITS: 50W or 50VA (3 amp. or 
1000V· max.). 

CONTACT RATING: 3 amp. or 250VDC max. 
CONTACT RESISTANCE: 35 milliohms max. 

FORM A & B UNITS: .075 ohms max. initial, 
FORM C UNITS: .100 ohms max. initial. 

FORM C -UN ITS: 20W (1 amp. or 300Y max.). 
CONTACT RESISTANCE: 

FORM A & B UNITS: .200 ohms max. initial. 
FORM C UNITS: .250 ohms max. Initial. 

1686 1) .. ,989-2008 Nol. 2) ... 2009.3076 PAGES: 1-988 (Vol. (Vol. 3) eem} 1971 



SEC. 4500 • RELAYS 

DOuglaS Randall 
DIVISION OF WALTER KIDDE & COMPANY, INC •• 6 PAWCATUCK AVE., PAWCATUCK, CONN. 02891 • (203) 599·1750 Kidde 

VERTI REED RELAYS 
Mount in 0.4" square 

COIL DATA 
Contact Nomina" Part OCR 

Arrangement Voltage Number Obms±10% 

6 6 VRIA 225 
1A 12 12 VRIA 900 

24 24 VRIA 3600 

6 6 VR2A 145 
2A 12 12 VR2A 575 

24 24 VR2A 2300 

6 6 VRIB 225 
18 12 12 VRIB 900 

24 24 VRIB 3600 

6 6 VR1C 225 
1C 12 12 VRIC 900 

24 24 VRIC 3600 

105/105 
lA 

6 6 VRLlA 
12 12 VRLlA 425/425 Latchin2 . 
24 24 VRLlA 1700/1700 

SNAP IN RELAYS 
For use with BERG·PAC 45590 terminals 

COIL DATA 

Contact Naminal Part OCR 
Arrangement Voltage Number Ohms±10% 

6 6SIlA 250 

1A 12 12 SIIA 1000 
24 24 SIIA 4000 

TU BULAR RELAYS 

COIL DATA 

Contact Nominal Part OCR 
Arrangement Voltage Number Dhms±10% 

6 6MTlA 185 

lA 12 12 MTlA 750 
24 24 MTlA - 3000 

6 6MTlC 185 

lC 12 12 MTlC 750 
24 24 MTlC 3000 

CONTACT DATA - SERIES VR SI & MT , 
Contact Form Maximum Resistive Load 

A or B lOW I l2VA I .SA I 2S0VDC 
C 3W I 3VA I .2S0A I 100VDC 

ENVIRONMENTAL DATA 
Temperature Vibration 

2000 cps to 20g 

Terminal Layout 
(Bottom View) 

a sw C ,IGO 

," t-· -.400 

I "°1 ' . 
1.16G 

R;EO 00'1' 

5WI ii:w2 ~::'~ ~iJI' I.~)s~:;j _.1 
~OOT 

sw· cffoT 
'w i--H:r 

.c:! .1160 

I~ 
FlEO COT 

.. ~@L "Ie c .100 ,.- +,r 
.c; !NO li 

1.1110.,,,,, 
REO 00'1' 

sw .'fIO .. ]~t, sw r-' +.0 
.s~+.·'&o 

1,lso"GC 

SERIES SI 

Dimensions and 
Terminal Locations 

~ ~ .J50'~ I[=ll-~ 
El Elli .. 
100,--1.000 ->I 

SERIES MT 

Dimensions and 
Terminal Layout 

r- ",,; ----, c ..... 

~ MT-IA 

I~'\... .Jt~l 

Effi~ 
~"'" ----,,~ 

~ MT-I' I 

.,,;~..m. J',~ 

'L,.;J~ 

Initial Resistance 

.lS0 Ohms 

.200 Ohms 

Contact Nominal Part 
Arrangement 'Voltage Number 

6 6 HVIA 
lA 12 12 HV1A 

24 24 HV1A 

6 6 HV2A 
2A 12 12 HV2A 

24 24 HV2A 

CONTACT DATA 

Series Maximum Resistive Rating 
35 3,SOOOVDC I 3.0A .. 1 SOW 
7S 7,500VDC I 3.0A I SOW 

100 lO,OOOVDC 3.0A SOW 

OPTION: 

SERIES HV 

~
-- --r----. 

, '_I 
~1.200 
~.700 :,: :':$±1 

L-2.500~ 

OCR Terminal Layout 
Ohms±10% (Top View) 

25 
100 
400 

20 
80 

320 

Breakdown Initial 
Voltage (min.) Resistance 

S,OOOVDC .100 Ohms 
10,OOOVDC .100 Ohms 
12,500VDC .100 Ohms 

Relays also available in Form B up to 7500 VDC. 
NOTE: 
To order, specify as follows: 6 HV1A 35 is a 6 HVIA relay with 3,SOO VDC switch. 

SPECIAL DESIGNS 
HIGH INSULATION RESISTANCE RELAYS 

Two typical are shown above: 
A - A miniature reed relay with a floating lead to maintain high IR. 
B - This is a relay using Form A and Form B switches timed to provide 
a Form C (break before make) function with flying leads to maintain 
1013 ohms. 

HIGH TEMPERATURE RELAYS 

Use of Class H insulation throughout and design of the coil to provide 
good contact pressure over a wide temperature range make this relay 
suitable for I80aC operation. 

The relays shown 
will operate at 
lOMW coil 
power. 

PLUG·IN RELAYS 

Reed relays are easily adapted to 
standard style headers for 
socket mounting. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1687 
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P. O. BOX 4422 SANTA BARBARA, CALIFORNIA 93103 
TELEPHONE (805) 6844560 TWX 910/336·1141 

SERIES 60 SPOT 
Remote Coaxial Relay 
FEATURES - The Series 60 are remote operation, 
ruggedlv constructed, SPOT coaxial relavs designed 
for operation from low-level to 1 KW. They are 
offered with or without 2 Form C auxiliarv contacts. 
For transmitter-receive applications they are available 
with a special high isolation "G" connector at the NC 
or receive position. This "G" connector increases the 
isolation to greater than -100 db at frequencies up to 
500 MHz, although it reduces the power rating 
through this connector to 20 watts. "G" connectors 
will increase the listed VSWR above 400 MHz. 

Tvpical electrical characteristics are shown below 
wilen used iii a 50 ohm transmission line. UHF 
connectors and solder terminals are not 
recommended abOve 400 MHz. 

SPECIFICATIONS 
Operating Time 
Auxiliary Contact Rating 
MECHANICAL DATA 
Life expectancy 
Weight 
Finish 

RFContacts 
Auxiliary Contacts 

ENVIRONMENTAL DATA 
(Per MILoS-3928B) 

Temperature 

MODIFICATIONS 
Available 011 special order: 

.... 25ms 

. 5 amps 115Vac 

1,000,000 evcles 
12 oz. approx. 

. Gold Plate 

. Gold Plate 

1. Moisture sealing of all entrances to RF portions. 
(Call for a speCial number) 

2. Micro~itch type auxiliary contacts. 

ORDERING INFORMATIUN 
After selecting connector type from the C~>nnector 8r: PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil voltege, shown in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 60-260442 is the SPOT relay with UHF 
connectors for 115V AC operation with 2C auxiliary 
contacts . 

. SERIES 61 SPOT 
Remote Coaxial Relay 

CONNECTORS AND PART NUMBERS 
Connector Willlte WithNC Witl!2CAlx. 

. Type Stet. SPDT An.CllltKts "G"Conn. &NC"II" 

UHF 6O-XX04 6O·XX0442 6O-XX28 60-XX2842 

500hmN 6O-XXOI 6O-XX0142 60-XX25 60·XX2542 

75 ohm N 6O-XX14 6O-XX1442 6O-XX30 6O-XX3042 

BNC 60-XX02 6O-XX0242 60-XX26 6O-XX2842 

TNC 60-XX03 6O-XX0342 6O-XX27 60-XX2742 

C 6O·XX05 60-XX0542 60-XX29 60-XX2942 

Solder 6O-XX19 
Terminals 

6O-XX1942 6O-XX35 60-XX3542 

ELECTRICAL CHARACTERISTICS 

Isolation Insertion RF Power 
Freq. Mhz VSWR Loss -db. Loss-db. Rating 

0-50 1.05 45 .05 1 KW 
100 1.06 40 .05 lKW 
400 1.12 30 .1 750W 

1000 1.3 25 .15 500W 

COIL CHARACTERISTICS 
CPart No. Dlg"s to replace XX on Connector Part No.) 

PartNa. Nominal Voltage Resistance 
Dilltl Volts Range Ohms 

21 6DC 5·7 12 

22 12DC 9.5-14 48 

23 26 DC 19-31 245 

24 48 DC 40-54 770 

25 110DC 90-125 4000 

26 115AC 100-125 245· 

27 220AC 200·240 770" 

28 6AC 5-7 .8'" 

29 24AC 20-28 12· 

60 115AC 100-125 Diode Rect. *. 

*1 ntermittent duty "'Contlnuous duty 

FEATURES - The series 61 are small SPDT switches for militarv and severe environmental applications and 
designed to withstand the applicable requirements of specification MIL-5-3928B. The balanced armature actuator 
prevents contact chatter under high frequencv vibration and severe shock. Thev are offered with manv tvpes of 
connectors and 1 or 2 Form C mi~roswitch auxiliary contacts. Gold finished contacts provide reliable operation at 
low levels . 

. SPECIFICATIONS CONNECTORS AND PART NUMBERS 
Operating Time 
Auxiliary Contact Rating 

MECHANICAL DATA 
Life E xp8ctancy 
Weight ... 

Finish 
RF Surface; 
Magnetic Parts 

ENVIRONMENTAL DATA 
(Per MI L-8-3928BI 

Temp'Cf'ature . • . . \ . 
SaltSpray . • • • • . 
Humidity .••••. 
Vibration (test condition A) 
Shock • . . • • 

MODIFICATIONS 
Available on Special order: 

Combinations of connectors .• 
Mounting holes on opposite side of block. 

· .15 InS. max. 
5 amps. 115 Vac 

• 106 cycles 
.3% -4% oz. 

Silver Plate 
•• Nickel 

· -SSoC + 125°C 
· .. 48Hrs 
• • . 10days 

10 g's to 2000 Hz 
· ... 15g" 

add suffix R to part number for this modification. 
Attached small cables. 

ORDERING INFORMATION 

After selecting connector type from the Connector & PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil voltage, shoWn in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 61·240312 is SPOT switch with TNC 
connectors, 4B DC Coil and , Fo"" C microswirch. 

With 1C With 2C 
Connector Type SPDT Mlcroswltch Microswitch 

BNC 61-XX02 61-XX0212 61-XX0222 

TNC 61-XX03 61-XX0312 61-XX0322 

TM 61-XX07 61-XX0712 61-XX0722 
MIN. SSO SCREW TYPE 61-XX12 61-XX1212 61-XX1222 
MIN. S70 SCREW TYPE 61-XX17 61-XX1712 61-XXl722 

MI L-C·22557 50 ohm 61-XX10 61-XX1012 61·XX1022 

MIL-C·22557 75 ohm 61-XX15 61·XX1512 61-XX1522 

SOLDER TERMINALS 61·XX19 61-XX1912 61-XX1922 

OSM 61·XX08 61-XX0812 61-XX0822 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements In a 50 ohm transmission 
line. (75 ohm line for 75 ohm unlts.1 

IsolaUon Jnsertlon RF Power 
Freq. MHz VSWR Loss-db. Loss~b. , Rating 

50 1.03 60 ,03 150W 
100 1.05 S2 .OS 125W 

400 1.12 40 .1 l00W 
1000 1.18 30 .15 75W 

COIL CHARACtERISTICS 
(Part No. DI,lts to replace XX on Connector Part No.) 

Part No. Nominal Voltage ReSistance 
Dlgl*, Volts Range Ohms ±10% 

21 6DC 4.5-7 12 

22 12DC 9-14 60 
23 26 DC 19-31 275 
24 48 DC 38-S4 1030 

25 110DC 90-125 SOOO 
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SERIES 77 SPOT 
Remote Coaxial Relay 
FEATURES - The Series 77 are medium size, light 
weight, low priced coaxial relays for industrial and 
less critical military applications. The "T" shaped 
connector configuration has the common conJlectar 
at one end and the NO and NC connectors 180 apart 
at the other end. They are available with or without 1 
Form C auxiliary contacts. 

SPECI FICA TlONS 

Operating Time 

MECHANICAL DATA 

Weight 
Life expectancy 

Finish 

Connectors • 

Block ••• 

Magnetic Parts 

RF Contacts 

ENVIRONMENTAL DATA 
IPer MIL-5-3928 BI 
Shock 
Vibration 
Temperature 
Salt Spray 
Humidity 

ORDERING INFORMATION 

15 ms. max. 

· .. 30z. 
• 106 min. cycles 

Silver Plate 

• • Irridite 

· . Nickel 

· Gold Plate 

· 15g·s-11 ms 
· 10g'sto 55 Hz 
.-550 C to +85°C 

. 48 Hrs. 

· • . .10 days 

After seJecting connector type from the Connector & PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil VOltage, shown in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 77-230932 is SPDT Relay with phono 
conns, 1 C aux. contacts and 26 VDC Coil. 

CONNECTORS AND PART NUMBERS 

Connector Type Standard SPDT With te Aux. Contacts 

BNC 77-XX02 

TNC 77-XX03 
Phono 77-XX09 

"'F" 77-XX32 

uRG-58/U Cables 77-XX22 

"Especiallv suitable for CATV use 

UStandard with 2 ft. cable length 

ELECTRICAL CHARACTERISTICS 
Typical high frequency measurements In oil 

77-XX0232 
77-XX0332 
77-XX0932 
77-XX3232 

77-XX2232 

50 ohm transmission line (75 ohm for type F). 

Isolation Insertion RF Power 
Freq. MHz VSWR Loss "'""'CIb Loss--db. Rating 

50 1.03 55 .03 150W 

100 1.05 51 .04 125W 

200 1.07 45 .05 100W 

400 1.1 40 .1 100W 

800 1.2 36 .15 80W 
1200 1.35 31 .2 60W 

COIL CHARACTERISTICS 
(Pert No. Digits to replace XX on Connector Part No.) 

Part No • Nominal Voltage Resistance 
Digits Volt Range Ohms +10% 

21' 6VDC 4.5-7 20 
22 12VDC 9-14 70 
23 26VDC 19-31 290 
24 48VDC 38-54 1000 

25 110VDC 90-125 5000 
26 115VAC 90-130 Diode Rect. 

SERIES 260/2608 DPOT 
Remote Coaxial Relay 
FEATURES - These are remote operation. ruggedlv 
constructed. coaxial relays designed for operation 
from low level to 1 KW. There are two basic types: 
The 260 is a standard DPDT switch with 6 
connectors. The 260B is a similar item, except there 
is an internal connection between the NC contacts, 
leaving only 4 connectors_ The latter type is widely 
used for inserting a circuit element, such as a power 
amplifier. between two normally connected elements, 
such as an exciter and antenna. 

Both types are offered with a wide variety of 
connectors and coil voltages and with or without 
auxiliary contacts. 

SPECIFICATIONS 
Operating Time 
Auxiliary Contact Rating 

MECHANICAL DATA 
Life expectancy 
Weight 

Finish 
RFContacts 
Auxiliary Contacts . • . . 

ENVIRONMENTAL DATA 
(Per MIL-5-3928BI 

Temperature 

MODIFICATIONS 
Available on special order: 

.. _ . 25ms 

.5a~ps115Vac 

1,000,000 cycles 
12 oz. approx. 

. Gold Plate 

. Gold Plate 

1. "G" type high isolation connectors on NO or NC. 
2. NC connectors on the 260B in place of the standard NO. 
3. Microswitch type auxiliary contacts. 

DRDERING INFDRMATION 
After selecting connector type from the Connector & PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil voltage, shown in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 2608-260442 is the260B with UHF connectors, 
775 AC Coil and 2 Form C auxiliary contacts. 

Sea YELLOW SECTION fDr LDCII Offices, Phones 

CONNECTORS AND PART NU_MBERS 

CDnnlctGr ",. 
UHF 260B-XX0442 

50 ohm N 260-XXOI 260·XX0142 260B-XXOI 260B-XX0I42 

75 ohm N 260-XX14 260-XX1442 260B-XX14 260B-XX1442 

BNC 260·XX02 260-XX0242 260B-XX02 260B-XX0242 

TNC 260-XX03 260-XX0342 260B-XX03 260B-XX0342 

C 260-XX05 260-XXOS42 260B-XXOS 260B-XX0542 

ELECTRICAL CHARACTERISTICS 
TYPical high frequency measurements are shown below with the 
switch In a SO ohm transmission line (75 ohm line for 75 ohm 
unit) UHF connectors are not recommended above 400 Mhz 

isolation Insertion RF Power 
Freq Mhz VSWR Loss-db Loss-db Rating 

0-50 1.05 45 .04 1 KW 
100 1.06 40 .05 1 KW 
400 1.12 30 .1 750W 

1000 1.3 25 _15 500W 

COIL CHARACTERISTICS 
(Part No. Digits to replace XX on Connector Part No.) 

Part No. Nominal Voltage ReSistance 
Digits Volts Range Ohms +10 

21 6DC 5-7 12 
22 12DC 9,5-14 48 

. 23 26 DC 19-31 245 
24 48 DC 40-54 770 
25 110DC 90-125 4000 
26 115AC 100-125 Diode Rect. 
27 220AC 190-240 Diode Rect. 
28 6AC 5-7 Diode Reet. 
29 24AC 20-28 Diode Rect. 
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SERIES 310 SPOT 
Vacuum Coaxial Relay 

FEATURES - Series 310 Relays have high power handling capability in a small package, with continuous power 
rating of 3000 watts at frequencies up to 30 MHz. At 400 MHz, the relay will carry 1000 watts. Reliable 
vacuum·enclosed contacts minimize losses and noise. 

SPECI FICATIONS 
Operating Time ......... 6 rns max. 

ELECTRICAL DATA 

Peak Voltage 
At30MHz ...• 

At 400 MHz 
Peak Current-1 P. Sec Pulse 

At 30 MHz _ .. _ 

At 400 MHz 

MECHANICAL DATA 
Weight 
Life expectancy 

Finish 
Connectors . 

Block .. '.' 

ENVIRONMENTAL DATA 
(Per MIL-S-39281 

Shock 
Vibration (Test condition A) 
Temperature 

. Salt Spray 
Humidity 

ORDERING INFORMATION 

.1500 V 

.1000 V 

40 amps 

10 amps 

· .. aoz 
.106 cycles 

Silver plate 

Silver plate 

· . 50g's-11 ms 
10 g's to 2000 Hz 
_ -55OC to f850 C 

. 48Hrs 
_ . _ .10days 

After selecting connector type from the Connector & PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil voltage, shown in the Part 
No. O~gits column of the Coil Characteristics Table. 

EXAMPLE: 310-2302 is SPDT Relay with BNC 
connectors and 26 VDC Coil. 

SERIES 311 OPOT 

CONNECTORS AND PART NUMBERS 

Connector Type Part Number 

N 310-XXOI 

BNC' 31G -XX02 

TNC' 310-XX03 

C 310-XX05 

SC 310-XX53 

HN 310-XX51 

*Reduced power limits when using these connectors .• 

ELECTRICAL CHARACTERISTICS 
Isolation 

Freq. MHz VSWR Loss 

30 1.05 35 db min. 

400 1.10 20 db typ. 

COIL CHARACTERISTICS 

Insertion 
Loss 

.1 dbtVp. 

.1 db typ_ 

RF Power 
Rating 

3KW 
lKW 

,Part No. Dl9lts to replace XX on Connector Part No •• 

Part No. Nominal Voltage Resistance 
Digits Volt Range Ohms ±10 % 

21 6VDC 4.5-7 15 
22 12VDC 9-14 120 
23 26VDC 19-31 338 
24 48VDC 38-54 1000 

25 110VDC 90-125 6000 
26 115VAC 90-130 6000' 

'" Divic/e re.d~·tclllce by 2 011 parallel coil UII[tS • 
•• Requires exterllal diode bridge. 

High Power Vacuum Coaxial Relay 
FEATURES - Series 311 Vacuum Coaxial Relays are capable of handling 3 KWof RF power at 30 MHz and 1 KW 
at 400 MHz_ The use of vacuum-enclosed contacts provides reliable, low contact resistance operation. Typical 
applications of the Series 311 Relays include switching RF power and radar pulse-forming networks. 

SPECI FICATIONS 
Operating Time . . . • • . . . 6 ms. max. 

ELECTRICAL DATA 

Peak Voltage 
At 30 MHz _ •.. 

At 400 MHz 
Peak Current. 1 Jl Sec Pulse 

At30MHz . _ •.• 

At 400 MHz 
MECHANICAL DATA 

Weight 
Life expectancy 

Finish 

Connectors • • • • . . . 
Block •... ___ .• 

ENVIRONMENTAL DATA 

(Per MIL-S-39281 

Shock 
Vibration (Test condition AI 
Temperature 
Salt Spray 
Hum;dity 

ORDERING INFORMATION 

_1500 V 

.1000 V 

40 amps 

10 amps 

· • 12 oz. 
· 106 cycles 

Silver plate 

Silver plate 

• .50g's-11 ms. 
.• 10 9'S -5 to 2000 Hz 

• -55OC to f850C 
. 48 Hrs. 

_ .. _'Odays 

After selecting connector type from the Connector & PIN 
TaI!le, replace XX shown in the Part Number column with 
the two digits of the selected coil voltage, shown in the Part 
No. Qigits column of the Coil Characteristics Table. 

CONNECTORS AND PART NUMBERS 

Connector Type Part Number 
N 311-XXOI 
BNC* 311-XX02 
TNC" 311-XX03 
C 311-XX05 

SC 311-XX53 
HN 311-XX51 

"Reduced power limits when using these connectors. 

ELECTRICAL CHARACTERISTICS 

Freq. MHz VSWR 

30 1.05 

400 1.10 

ISolation 
Loss 

35dbmin. 
20 db typ_ 

COIL CHARACTERISTICS 

Insertion 
Loss 

.1 dbtvp_ 

.1 dbtyp. 

PF Power 
Rating 

3KW 
1 KW 

(Part No. Digits to replace XX on Connector Part No.) 

Part No. Nomln.1 
DigHs Volt 

21 6VDC 

22 12VDC 

23 26VDC 

24 48VDC 

25 110VDC 

26 115VAC 

Voltage 
Range 

4.5-7 

9-14 

19-31 

38-54 

90-125 

90-130 

Resistance· 
OhmS±10% 

15 

120 

33B 

1000 

6000 

6000" 

EXAMPLE: 311-2302 is' DPDT Coaxial Vacuum 'Divide resistance by 2 on parallel coil units. 
Relav with BNC connectors lind 26 VDC Coil. "Requires exter",,1 diode bridge. 
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SEC. 4500 • RELAYS 

P. O. BOX 4422 SANTA BARBARA, CALIFORNIA 93103 
TELEPHONE (805) 684·4560 TWX 910/336·1141 

SERIES 312 
Vacuum Coaxial By-Pass Relay 
FEATURES - Series 312 Vacuum Coaxial Relays are intended for use in circuits where ·it is 
desired to by-pass an RF power amplifier and connect the driving source directly to the amplifier's 
load. The use of vacuum-enclosed contacts provides reliability and repeatable low contact 
resistance. Mixture of connectors available on special order. 

SPEC I FICATIONS 
Operating Time •....•... 6msmax. 

ELECTRICAL DATA 

Peak Voltage 

At 30 MHz 

At 400 MHz 
Peak Current- 1 p Sec Pulse 

At 30 MHz . 

At 400 MHz 

MECHANICAL DATA 
Weight 
Ufe expectancy 
Finish 

Connectors . 
Block , .. 

ENVIRONMENTAL DATA 
(Per MI L-S··32981 
Shock 
Vibration (Test condition A) 
Temperature 
Salt Spray 
Humidity 

OROERING INFORMATION 

.1500 V 

.1000 V 

40 amps 

10 amps 

· •.• 12 oz. 
· 106 min. cycles 

.silver Plate 

.silver Plate 

· . 50g's-11 ms 
lag's to 2000 Hz 
, -55°C to +85"c 

• 48 Hrs. 
· •.• 10days 

After selecting connector type from the Connector & PIN 
Table. replace XX shown in the Part Number column with 
the two digits of the selected coil voltage, shown in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 312-2201 is OPDT Relay with type N 
connectors and 12 VDC Coil. 

SERIES 313 opor 

CONNECTORS AND PART NUMBERS 

Connector Type Part Number 

N 312·XXOI 

BNC' 312·XX02 

TNC* 312·XX03 

C 312·XX05 

SC 312·XX53 

HN 312·XX51 

*Reduced power limits when using these connectors. 

ELECTRICAL CHARACTERISTICS 

Freq. MHz VSWR Isolation Insertion RF Power 
Loss Loss Rating 

30 1.05 35 db min. .1 db typo 3 KW 

400 1.10 20dbtyp. .ldbtvp. 1 KW 

COIL CHARACTERISTICS 
(Part No. Digits to replace XX on Connector Part No.) . 

Part No • Nominal Voltage Resistance· 
Digits Volt Range ~hms±10% 

21 6VDC 4.5·7 15 

22 12VDC 9·14 120 

23 26VDC 19·31 338 

24 48VDC 38-54 1000 

25 110 VDC 90-125 6000 

26 115 VAC 90-130 6000" 

*Dil1ide resistance by 2 on parallel coil units. 
**Requires external diode bridge. 

Transfer/Crossover Coaxial Vacuum Relay 
FEATURES - The Series 313 are remote operation ruggedlv constructed Tra?sfer Relavs designed for high 
power-high voltage operation. The Series 313 also features Kilovac vacuum·enclosed contacts for high reliability, 
low contact resistance and long life. It is intended for interchanging two transmitters between an antenna and a 
dummv load, reversing feed phase for directional, antennas, and similar applications. It is capable of handling 3 
KW at 30 MHz. 

SPECI FICATIONS 
Operating Time 

ELECTRICAL DATA 
Impedance .•.•• 
VSWR (at 30 MHz) • . 
Insertion Loss . . • • 
Isolation Loss (at 30 MHz} 
RF Power Rating 
Peak Voltage . • • . • 
Peak Current 1 JJ. Sec Pulse 

MECHANICAL DATA 
Weight 
Life expectancy 

Finish 
Connectors . 

Block ... 

ENVIRONMENTAL DATA 
(Per MI L-S·39281 
Shock 
Vibration (Test condition A) 
Temperature 
Salt Spray 
Humidity 

ORDERING INFORMATION 

.6ms.max. 

· 50 ohms 
· 1.1 max. 
.2dbmax. 
35 db min. 

• 3KW 
• 1500 V 
. 40 amp 

· • 120z. 
· 106 cycles 

Silver Plate 

Silver Plate 

.... 50S's 11 ms. 

. 10 g's to 2000 cycles 
• -55"c to +85"C 

. 48Hrs. 

.10days 

After selecting connector type from the Connector & PIN 
Table, replace XX shown in the Part Number column with 
the two digits of the selected coil voltage. shown in the Part 
No. Digits column of the Coil Characteristics Table. 

EXAMPLE: 313-2302 is s Trsnsfer!CrQS$over Coaxial Relay 
with BNC connectors and 26 VDC Coil. 

See YELLOW SECTION for Locel Offices, Phones 

CONNECTORS AND PART NUMBERS 

Connector Type Part Number 

N 313·XXOI 

BNC· 313·XX02 

313·XX03 

C 313·XX05 

SC 313·XX53 

HN 313·XX51 

IoReduced power limits when using these connectors. 

COIL CHARACTERISTICS 
(Part No. Digits to replace XX on Connector Part No.) 

PartNa. Nominal Voltage 
Digits Volt Range 

21 6VDC 4.5·7 

22 12VDC 9·14 

23 26VDC 19·31 

24 48VDC 38-54 

25 110VDC 90·125 

26 115VAC 90·130 

*Divide resistance by 2 on parallel coil units. 
-*Requires external diode bridge. 

Resistance· 
Ohms±10 % 

15 

120 

338 

1000 

6000 
6000** 
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BZ BUZZER 
Continuous or intermittent duty 
buzzer which buzzes when coil is 
energized. Operates on 50/60 
cycle AC voltage. Mounting: No. 
6·32 tapped core. UL listed (File 
No. S1101). 

SERIES 100 
Low COst, general purpose relay 
designed for 'light power loads 
and continuous duty operation. 
Armature stop maintains adjusted 
characteristics throughout life of 

~r,~~: g~,3m"a:~:actsio ~~~ 
contacts: 3/16" silver cadmium 
oxide, gold flashed. Mounting: 
6-32 mounting stud and locator 
tab. Ava!lable to 3PDT. 

SERIES 
100ML 

Low cost, multi·pole (up to 6PDT) general purpose magnetic latching 
relay with long life (minimum of to,OOO,OOO mechanical operations). 
Positive snap-action, one-piece armature eliminates interconnections. 
S amp contacts: 118" dia. silver, gold flashed. 10 amp contacts: 
3116' dia. silver cadmium oxide, gold flashed. Standard solder or 
3/16" quick·connect terminals. Dust cover available. Recognized 
under the Components Program of Underwriters Laboratories, Inc. 

100UP/101UP 
Printed circuit, mounted relay 
for light power load applications. 
Has phenolic insulating barriers. 
Continuous duty operation. Pro· 
vided with armature stop to 
maintain adjusted characteristics. 
5 amp contacts: 1/8" dia. silver, 
gold flashed. 10 amp contacts: 
3/16" silver cadmium oxide, gold 
flashed. Recognized under the 

~~i~lr~nCan~~r:~~;i~rl~:. ~~~ilr: 
able to 3PDT. 

SERIES 105 
General purpose plug·in relay for 
light power loads. Continuous 
duty operation. Blue transparent 
butyrate dust cover. Standard 
S·pin octal-type plug for SPOT 
and DPOTunits. 1l·pinfor 3PDT 
units. 5 amp contacts: l/S" 
dia. silver, gold flashed. 10 amp 
contacts: 3/16" dia. silver cad· 
mium oxide, gold flashed. Avail· 
able with 83 hold-down spring. 
Available to 3PDT. 

RELAYS 
SERIES 105ML 
General purpose magnetic la~ch. 
ing plug-in relay. Positive snap­
action, one-piece armature elimi­
nates interconnections. Minimum 
mechanical life: 10,000,000 op­
erations. Up to 5POT. 10 amp 
contacts: 3116" dia. silver cad· 
mium oxide, gold flashed. Stand· 
ard S·pin octal-type plug for 
SPOT, 11'pin for OPDT. 20-pin 
for 3PDT, 4POT & SPOT. 

SERIES 106/107 
Enclosed, plug·in lIersion of 100 
Series general purpose relay, Use 
for light power loads and continuo 
ous duty operation. Armature 
stop maintains adjusted character­
istics. S amp contacts: lIS" 
dia. silver, gold flashed. 10 amp 
contacts: 3116" dia. silver cad· 
mium oxide, gold flashed. Dust 
cover: clear, high·impact plastic. 
Recognized under the Compo· 
nents Program of Underwriters 
laboratories, Inc. 

SERIES 120 
Rugged, small'size, medium duty 
power relay for industrial controls 
applications. Continuous duty 
operation. 15/20 amp contacts: 
114" dia. silver cadminum oxide, 
gold flashed. Mounting: No. 
&32 stud and lotating tab. Ter­
minals: .2S0 quick-connect with 
solder hole. 

SERIES 
140ML 

\ 
tle\H'SERIES 150 

1200W tungsten lampOPDTrelay 
especially suited for high inrush 
loads. Booster springs on mov­
able contact arms. Continuous 
duty operation. 20 amp contacts: 
5/16" dia. silver cadmium oxide, 
gold flashed. Mounting: No. 
6-32 stud and locator tab. Ter· 

\ 
minals: solder and .187 quick-

tle\H • SERI~~ ~i~OI". 
Plug·in version of 150 Series 
1200W tungsten lamp relay. 
Standard S·pin octal plug. Mold· 

\ ed lexan dust cover. 

l\e\H'SERIES 160 
low cost, reliable general pur­
pose relay for industrial control. 
Available to 3POT. Molded nvlon 
coil. Blade·type terminals for 
higher current·carrying capacity. 
Continuous duty op,eralion. 5 
amp contacts: liS' dia. silver, 
gold flashed. 10 amp contacts: . 
3116" dia. silver cadmium oxide, 
gold flashed. Mounting: No. 
6·32 stud and locator tab. Ter· 
minals: .187 quick-connect with 
solder holes. 10 amp tab·type 

\ mounting socket available. 

tle~ 'SERIES 165 
Plug·in version of 160 Series 
relay. Molded Lexan dust cover 
reduces dust and contact con· 
taminants. 10 amp nylon mount­
ing socket available with .187 
quick·connect, solder, or printed 
circuit terminals. 

SERIES 900 
Heavy duty power relay for fast· 
acting industrial control applica­
tions. Particularly suited for 
motor controls, heater loads, 
and other power switching appli­
cations. Long life, rugged con· 
struction. 25 amp contacts: 
5116" dia. silver cadmium oxide, 
gold flashed. Heavy duty screw· 
type terminals. Mounting: two 
3/16" holes on 1·7/8" centers. 
Recognized under the Compo· 
nents Program of Underwriters 
laboratories, Inc. 

SERIES 900-1C 
900 Series heavy duty power 
relay with snap-action, 10 amp, 
1/3 hp, SPOT auxiliary switch. 
Recognized under the Compo· 
nents Program of Underwriters 
laboratories, Inc. 

SOLENOIDS TIMERS 
TYPE C-8 

low cost, low and medium power solenoids 
designed especially for volume applications 
where low cost is essential. 

TYPE PS-65 

This high power solenoid has coils having two 
windings: a high·surge current pull·in winding 
that starts the solenoid plunger in motion, and 
a low·drain winding for holding the plunger 
in a seated position. The windings are switched 
automatically by the motion of the plunger. 

Designed for low and medium power applica· 
tions. Constructed to provide maximum useful 
life and efficiency. 

\ 
tle\H· 
TYPE C6 

low cost low power solenoid for applications 
such as appliances, vending machines, and auto· 
mobiles. Molded nylon coil for fungus and mois· 
ture resistance. Terminals molded into the coil 
for extra strength, virtually eliminating open 
coils. 

MODEL 110 
PUSHBUTTON 

starts by manually 
Pushing button closes 
1·3, energizing timer 

load and timer motor. Upon completion of 
fixed time interval, contacts 1-3 open, shutting 
off timer load and timer motor. 

MODEL 116-01 
INTERVAL TIMER 

This interval timer switches contacts 1·4 OFF 
and contacts 1·3 ON at the beginning of each 
preset timer interval, At the end of the 
preset timed interval, contacts 1-4 switch to 
ON and contacts 1·3 switch to OFF. 

Automatic Reset Timer 
with Fixed Time Cycle 
Clutch control is independent of timer motor-and 
may be operated on either AC or DC voltage while 
timer motor is operated on AC. -Can remain in 
timed-out position without external relav or by 
stalling the timer motor. At end of cycle, motor is 
turned off while clutch holds switch position 
-Time cycles up to 6 hours. 

New! 
600 SERIES 
Automatic Reset Timer 
with Adiustable Time Cycle 
Clutch control is independent of timer motor-ann 
may be operated on either AC or DC voltage while 
timer motor is operated on AC. -Can remain in 
timed-out position without external relay or by . 
stalling the timer motor. At end of cycle, motor is 
turned off while clutch holds switch position. 
-Time cycles up to 6 hours. 

Write for descriptive literature. 

DELTROL CONTROLS 
2745 South 19th Street, Milwaukee, Wisconsin 53215, Phone (414) 671-6800, Telex 2-6871 
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Type and Description 
Contact Contact 

Size 
Pull-in Drop-out Terminal 

Arrangements Rating . Speed Speed Type 

General Purpose Open SPOT 
5Aand 10A 1'l'a" X 1%2" 

Solder 
A Type for ACOC and OPOT 

@ 120VAC x1~l' 
12 MS Max. 10 MS Max. Quick Connect 

Plate Circuit 3POT Printed Cir. 

General Purpose SPOT 4POT 
5A and 10A 2Ya"x2Va" B Latching for AC OPOT 5POT 
@ 120VAC x13f4" 

12 MS Max. 10 MS Max. Solder 
and DC 3POT 6POT 

General Purpose SPOT 
5A and 10A 1V2"x13fa" 

C Octal Base for ACOC OPOT 
@ 120VAC x2Va" 

12 MS Max. 10 MS Max. Plug-in 
Plate Circuit 3POT 

General Purpose Heavy 
SPST No. DB 25A@ 120VAC 2V2"X~6" 

D&E Duty Power Type for 
SPOT 20A@ 120VAC x2Va" 

20 MS Max. 15 MS Max. Tab 
ACand DC 

F 
Miniature Type 

4POT 3A@ 120VAC 
1V4"x1 1%l' 12 MS Max. 10 MS Max. Plug-in 

for AC and DC X 3/4 " 

G 
Miniature Type 2 Form C 

3A @ 120VAC 
1.142" x 1.468" 

10 MS Max. 8 MS Max. 
Telephone 

for DC only or4 Form x.978" Type-Plug-in 

H 
Miniature Open Type to 3 Form C 

. 005A to 10A 
1~"x 1~/' 14 MS Max. 10 MS Max . Solder 

forAC and DC Max. x1~" 

C 
Miniature Octal Base to 3 Form C 

. 005A to 10A . 
13fa" x 21J{6" 14 MS Max . 10 MS Max. Plug-in 

Type for AC and DC Max. x13fa" 

Write for complete catalog 

n ~fA\n Ea~~s~mSd~~~fnal 
~\!I GULF + WESTERN INDUSTRIES. INC. 

PLANTS 1736 Federal Street. Davenport, Iowa· 925 Lake Street, Baraboo, Wisconsin· 348 Guelph Street, Georgetown, Ontario, Canada 
Orchard Road. Rovston. Herts. Eneland • 12-14 Grosvenor Street, Abbotsford, Victoria, Australia . 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1693 
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~ Elec.ronic Applica.ions CO. 
2213 EDWARDS AVE • SO. EL MONTE, CALIF. 91733 • (213) 442-3212 

MINIATURE REED RELAYS • PRINTED CIRCUIT TYPES • COMPETITIVELY PRICED 

• ENCAPSULATED 
• HIGH RELIABILITY 

• FAST DELIVERY 

• HIGH SENSITIVITY • LARGE STOCK 

Contact Ratings Form A Form B Form C General Specifications 

Voltage (Max. switching) 250VDC 250 VOC 150 VOC Must Operate Voltage .... - 80% of Rated Voltage (Max.) 
Voltage (Min. 8reakdown) 500 VOC SOO VOC 500 VOC Must Release Voltage .... - 10% of Rated Voltage (Min.) 
Current (Max. Switching) 750 rna 7SO rna 250 rna Over Voltage ...............•.. -200% of Rated Voltage (Min.) Current (Max. Gating or Carry) 2 Amps 2 Amps 1.5 Amps 
Power (Resistive Load) 10 Watts 10 Watts 4 Walts 

Operating Parameters Capacitance (Typical) 0.2 PF 0.2 PF 0.8 PF 
Contact Resistance (Typical) .100 Ohms .100 Ohms .150 Ohms Temperature ........................................ -55°C to + 125°C 
operate Time (Typical) If.! ms If.! ms If.! ms Shock ............................................ 200G @ llms Duration Life (Low Load) Operations 100 x 10' Min. 100 x 10' Min. 20 x 10' Min. 
Life (Half Load) Operations 50 x 10' Min. 50 x.lO' Min. 10 x 10' Min. Vibration ................................................ SOG @ 0-2000 Hl 
Life (Full Load) Operations 20 x 10' Min. 20 x 10' Min. 5 x 10' Min. Insulation Resistance ................................ 10' Ohms Min . 

DC Call DC . Call 
Call Contact Resistance Standard Call Contact Resistance Standard 

. Voltage Form 25°C Package & Schematic Voltage Form 25°C· Package & Schematic 

lA (SPST) N.D. 400 Xl, Yl, ll, X2, Y2, AI, B1, C1 1A (SPST) N.D. 2000 X2, Y2, AI, B1, C1 
2A (2PST) N.O. 300 X3, Y3, l2, A2, B2, C2 2A (2PST) N.O. 1500 X3' Y3, l2, A2, 82, C2 
3A (3PST) N.D. 200 X4, Y4, Z3, A3, 83, C3 3A (3PST) N.D. 1000 X4, Y4, l3, A3, 83, C3 
4A (4PST) N.D. 150 X5, Y5, Z4 4A (4PST) N.D. 7SO X5, Y5, l4 
5A (5PST) N.D. 125 X6, Y6, Z5 5A (5PST) N.D. 600 X6, Y6, l5 
6A (6PST) N.D. 100 X7, Y7, Z6 

SV 1C (SPOT) 200 X8, Y8, 2B, A4, B4, C4 24V 
6A (6PST) N.D. 500 X7, Y7, 26 
1C (SPDT) 2000 X8, YB, 18, M, 84, C4 

2C (2POT) 100 X9, Y9, Z9, X10, AS, B5, C5 2C (2PoT) 1500 X9, Y9, 19, X10, AS, 85, C5 
18 (SPST) N.C: 400 Xll, Yll, 211, A6, B6, C6 18 (SPST) N.C. 2000 Xll, Yll, lll, A6, 86, C6 
28 (2PST) N.C. 300 X12, Yl2, Z12, A7, B7, C7 2B (2PST) N.C. 1S00 X12, Yl2,.l12, A7, 87, C7 
lAL Latching Single Coil 400 Xll, Yll, 211, A6, 86, C6 lAL Latching Single Coil 2000 Xll, Yll, lll, AS, 86, C6 
lAL Latching Dual Coil 200 X13, Yl3, AB, B8 lAL Latching Dual Coil 1000 X13, Yl3, A8, 88 

lA (SPST) N.D. 2SO Xl, Yl, 21, X2, Y2, AI, B1, C1 lA (SPST) N.O. 6000 X2, Y2, AI, 81, C1 
2A (2PST) N.D. 180 X3, Y3, 22, A2, B2, C2 2A (2PST) N.O. 4500 X3, Y3, 12, A2, B2, C2 
3A (3PST) N.D. 125 X4, Y4, Z3, A3, B3, C3 3A (3PST) N.O. 3000 X4, Y4, l3, A3, 83, C3 
4A (4PST) N.D. 90 X5, Y5, Z4 4A (4PST) N.D. 2250 X5, Y5, 14 
5A (5PST) N.O. 75 X6, Y6, Z5 5A (5PST) N.D. 1800 X6, Y6, 15 

6V 
6A (6PST) N.D. 60 X7, Y7, 26 
lC (SPOT) 250 XB, Y8, Z8, A4, 84, C4 48V 

6A (6PST) N.D. 1500 X7, Y7, l6 
lC (SPOT) 6000 X8, Y8, l8, A4, 84, C4 

2C (2POT) 180 X9, Y9, Z9, X10, A5, B5, C5 2C (2PoT) 4500 X9, Y9, 19, X10, AS, B5, C5 
1B (SPST) N.C. 250 Xll, Yll, Zl1, AS, B6, C6 18 (SPST) N.C. 6000 Xll, Yll, Ill, A6, B6, C6 
2B (2PST) N.C. 180 X12, Yl2, 212, A7, B7, C7 28 (2PST) N.C. 4500 X12, Yl2, 112, A7, 87, C7 . 
1AL Latching Single Call 250 Xll, Yll, Zl1, A6, B6, C6 1AL Latching Single Call 6000 Xll, Yll, Ill, AS, 86, C6 
1AL Latching Dual Coil 125 X13, Yl3, AB, B8 1AL latching Dual Coil 3000 X13, Yl3, A8, 88 

1A (SPST) N.D. 1000 Xl, Yl, Zl, X2, Y2, AI, 81, Cl lA (SPST) N.O. 20000 X2, Y2, AI, 81, Cl 
2A (2PST) N.D. 750 Xl,Y3,Z2,A2,B2,C2 2A (2PST) N.D. 15000 X3, Y3,12,A2,82,C2 
3A (3PST) N.D. 500 X4, Y4, Z3, A3, 83, C3 3A (3PST) N.D. 10000 X4, Y4, 13, A3, 83, C3 
4A (4PST) N.D. 375 X5, Y5, Z4 4A (4PST) N.D. 7500 X5, Y5, 14 
5A (5PST) N.D. 300 X6, Y6, 25 5A (5PST) N.D. 6000 X6, Y6, Z5 

12V 
6A (6PST) N.D. 250 X7, Y7, Z6 
1C (SPOT) 1000 X8, Y8, ZS, A4, 84, C4 11SV 

6A (6PST) N.O. 5000 X7, Y7, 16 
1C (SPOT) 20000 X8, Y8, 18, A4, B4, C4 

2C (2PoT) 750 X9, Y9, 29, X10, AS, B5, C5 2C (2POT) 15000 X9, Y9,19,XI0,A5,85,C5 
IB (SPST) N.C. 1000 Xll, Yll, lll, A6, B6, C6 18 (SPST) N.C. 20000 Xll, Yll, Ill, A6, 86, C6 
2B (2PST) N.C. 7SO X12, Y12, Z12, A7, B7, C7 2B (2PST) N.C. 15000 X12, Yl2, l12, A7, B7, C7 
1AL Latching Single Coil 1000 Xll, Yll, 211, A6, B6, C6 lAL Latching Single Coli 20000 Xll, Yll, lll, A6, B6, C6 
lAL Latching Dual Coil SOD X13, Y13, A8, B8 lAL Latching Dual Coil 10000 X13, Y13, AS, B8 

OEM PRICE LIST - 1 THRU 12 VOLT RELAYS 

Contact 
Arrangement 
lA 
lA 
2A 
3A 
4A 
5A 
6A 
lC 
2C 
IB 
2B 

sinfle 
1A Coi 

Latching 
Dual 

1A Call 
Latching 

1694 

Package 
Xl, Y1, II 

ALL OTHER 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 
ALL 

ALL 

ALL 

Prlca 
$3.60 
3.20 
4.60 
6.00 
7.00 
8.10 
9.SO 
6.40 
9.40 
4.50 
6.00 

4.70 

5.70 

24 VOLT RELAyS................. .ADD 5% 

48 VOLT RELAYS ...................... "oo 10% 

115 VOLT RELAYS ...................... Aoo 25% 

MAGNETIC SHIELDING ................ Aoo 25¢ 

ELECTROSTATIC SHIELoING ........ AoD 50¢ 

SILICONE TREATMENT.. .............. ADD 25¢ 

FLAT PACK .275" HIGH 
CONSULT FACTORY 

AXIAL LEADS ................ CONSULT .FACTORY 

QUANTITY DISCOUNTS 
1-24 List 

25-49 Less 10% 

50-99 Less 20% 

100-499 Less 30% 

500-999 Less 40% 

1000 up Consult Factory 

TERMS: 1%';:"10, NET 30 DAYS 

F.O.B. SO. EL. MONTE, CALIFORNIA 
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SEC. 4500 • RELAYS 

.100 SPACING ON 1" CENTERS .150 SPACING ON 1" CENTERS 

.275 v ..... --4--1 
Max . .(,..:::=~_---<.~ S375 Max. X1 

.400 
Max. ~ 

X2 

~
375Max . 

. 500 ~ 
Max. 1-----7' 

X3 
.375 Max. 

1...1.375 Max. 
X4 

X5 

X7 

~
'375Max. 

• 400 
Max. ~ 

XS 

~
'375Max. 

.500 7 
Max. ~ 

~
'375 Max. X9 

.600 
Max. 7 

_ .440 Max. § 10 

.400' -
Max. 

~.'-:. :0 . 500 _ 
Max. 

.400 
Max. 

+ 

X12 

(Pin View) 

Y6 

Y7 

Y12 

(Pin View) 

[J1 *~~. ~ 
':::-7 A3 

iiiZ4 
.500 ~ M Max.~ 

~ A4 

: >- G]375 Max. 

Z5 

•
J~ & 

:--7 AS :? .500 Max . 

Z6 

Z11 

. 500 
Max. 

.600 
Max. 
g~:q~ 

.500 
Max • 

i' 

A7 
.500 Max. 

AS 

SPECIAL ADDITIONS 
Symbol Description 

MAGNETIC SHIELDING (Encap'sulated Inside Package) M Recommended in high density packaging to reduce relay inter action or in 
high magnetic field environments. 
ELECTROSTATIC SHIELDIIiG E Recommended in high Impedance, low level application where low level 
noise pick·up is undesirable. 

5 SILICONE TREATMENT 
Used to improve insulation resistance under severe environment conditions. 

ORDERING INFORMATION 

O Part Number 
(Example) 12 3A X4 ME 

7-_ ~~.,.....,.....,.-.J:.T----,--,,------,----., 
Voltage Contacts Package Special Additions (when required) 

~+'------O"'" Electronic Applications Company has c~:~~::~!ilities to manufacture special require­
ments or replacement of existing reed relays at competitive prices - Consult Factory • 

"--__ ~- - ALSO AVAILABLE-
Z12 Mini-Micro Flat Pack 

Compact Standard 
Mercury Contacts Axial Leads 
High Voltage Contacts High Current Contacts 

High Reliability (tested thru 1,000,000 operation run-in) 
also available. Consult factory for prices. 

Elecl'ronic Applical'ions CO. 
2213 EDWARDS AVE. SO. EL MONTE, CALIF. 91733 • (213) 442-3212 

eem/1971 See YELLOW SECTION for. Local Offices, Phones 1695 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ Electronic Appl icalions Co •. 
LOW COST COMMERCIAL REED RELAYS 

r 
l 

.950" 

2.000" 

. CONTACT RATINGS - FORM A (SPST) 

Voltage (Max. switching) 250 VDC 
Current (Max. switching) 1 Amp 
Power (Max. switching) 20 Watts 
Current (Max. Gating) 2 Amps 
Capacitance (Typical) .2 PF 
Contact Resistance (Typical) .100 Ohms 
Operate Time (Typical) '12 ms 
Release Time (Typical) 1f4 ms 
life (Low Load) 100 Million 
life (lf4 Load) 50 Million 
Life ('12 Load) 25 Million 
Life (0/4 Load) 10 Million 
life (Full Load) 1 Million 

COIL RATINGS - FORM A (SPST) 
COIL PULL·IN 

VOLTAGE VOLTAGE PIN COIL RES. 

1 .75 Max. 1A1A 3 Ohms 
3 2.25 1A3A 30 
3 2.25 'lA3AH 100 
5 3.75 1ASA 100 
5 3.75 'lA5AH 400 
6 4.50 1ABA 125 
6 4.50 'lA6AW 400 

10 7.50 1AI0A 400 
10 7.50 'lAI0AH 1000 
12 9.00 1A12A 500 
12 9.00 *lA12AH 1000 
24 18.00 1A24A 1000 
24 18.00 *lA24AH 2000 

O.E.M. PRICE LIST (ALL VOLTAGES) FORM A 
QUANTITY SPST QUANTITY 

1·24 1.60 2500·4999 
25-49 1.44 5000·9999 
50·99 1.28 10000·24999 
100·499 1.12 25000·49999 
500·999 .96 50000·99999 
1000·2499 .80 100000 UP 

NOTE: • Add 100/0 to above prices for High Sensitivity Coils. 
TERMS: 1 % • lOIN· 30 days, FOB So. EI Monte, Calif. 

SPST 

.72 

.64 

.56 

.48 

.45 

.39 

I 1 N.O. COM 
N.C. ./ l 

.950" 

2.000" 

. CONTACT RATINGS - FORM C (SPDT) 

Voltage (Max. Switching) 200 VDC 
Current (Max. Switching) 500 ma 
Power (Max. Switching) 10 Watts 
Current (Max. switching) 1 Amp 
Capacitance (Typical) .8 PF 
Contact Resistance (Typical) .. 100 Ohms 
Operate Time (Typical) '12 ms 
Release Time (Typical) 1f4 ms 
Life (Low Load) 50 Million 
Life (lf4 Load) 25 Million 
Life ('12 Load) 10 Million 
Life (0/4 Load) 4 Million 
Life (Full Load) 1 Million 

COIL RATINGS - FORM C (SPDT) 
COIL PULL·IN 

VOLTAGE . VOLTAGE PIN COIL RES. 

1 .75 Max. 1C1A 3 Ohms 
3 2.25 1C3A 30 
3 2.25 *lC3AH 100 
5 3.75 1C5A 100 
5 3.75 *lCSAH 200 
6 4.50 1CIlA 125 
6 4.50 *lCBAH 250 

10 7.50 1C10A 500 
10 7.50 *lC10AH 1000 
12 9.00 1C12A 500 
12 9.00 *lC12AH 1000 
24 18.00 1C24A 1000 
24 18.00 . *lC24AH 2000 

O.E.M. PRICE LIST (ALL VOLTAGES) FORM C 
QUANTITY SPDT QUANTITY SPDT 

1·24 3.96 2500·4999 1.95 
25·49 3.56 5000·9999 1.91 
50·99 3.17 10000·24999 1.88 
100·499 2.77 25000·49999 1.85 
500·999 2.38 50000·99999 1.82 
1000·2499 1.98 100000 UP 1.79 

eem/1971 
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T -BARS are for switching 

more circuits in less space 

.. '. up to 60 circuits 

simultaneously! 
MTG.·2·#6-32 NF HOLES 

ON 1.375 CENTERS 

i'HOLE~37St, SERIES 802 
'..... Bat Handle T·Bar 

+ • 
~ HOL.E 

LAYOUT 

SERIES 803 
Push Button Switch 

Series 802 & 803 

No. of 
Poles· 

12 

24 

Weights 
Oz. Approx. 

2.0 

MANUFACTURED BY: 

Y-Bar 
INCORPORATEDo 

save time and reduce installation costs using 
snap·in crimp terminals crimped to pre·stripped wire and 

snapped into a contact block, which forms the connector. The 
connector is pushed onto the wafer terminals, eliminating soldering, 
Because we offer a connector, rather than a receptacle, harness work 
can be completed outside the chassis and therefore no fancy chassis 
work is required to accept a receptacle. It not only makes the metal 
work simpler, but it also saves layout engineering and drafting time. 
Since T·Bar Switch/Relays are so easily mounted, they are often found 
on the back of meter panels or on their own brackets. 

6 P /N88601 Shown 

PHYSICAL PROPERTIES, 
Wire "comm.dated, m J~: J~g: /lfs'sfR24, #26, SrD 

Connector Material: Nylon Zytel or Lexan® 
Snap-i. CaDtact Material: Phosphor Bronze 
Slap-ill CORiaet FIDiu; Tin Plated (other on request) 
Ratainlnl Clip Material: Stainless Steel 
Connectar Walchtl Approximately 0.3 oz. 

Crimping Tool 

Manufactured under 1 or more of the 
following patents: 3,206,990, 3,226,508 

® "T·Bar" - Reg. T.M, 

SEC. 4500 • RELAYS 

GENERAL FEATURES: 
The series 801 T·Bar Relays are solenoid 
actuated multi.pole relays with a unique 

~~~\~~t P~f:~~~~, st~~~Pw~le;ng~:e~ 
maximum of 12 pole double throw con· 
tacts thereby allowing ECI to supply the 
801. relay with any combination from 4 
to 60 poles. 

CONTACT RATING, 
3 amp, resistive load 150 watt maximum 

make or break; 
5 amp, 500 watt maximum carry. 

CONTACT MATERIAL, 
Gold bonded, fine silver, standard. Othan 

available on special order. 

CONTACT FORMS: . 
"A" single throw N.D. 

::g:: ~~nU~lee \~rr~~.Nti~eak before make 
liD" double throw, make b~fore break 

NUMBER OF POLES (RELAYS), 
Wafer -12 poles 

-24 uoles 
-36 poles 
-4Spoles 

- rHAP,oli;,m only) 

OPERATE VOLTAGE, 
Min. voltage: 80% of nominal at 25°C 

RELEASE VOLTAGE, 
Max. YOltage: 20% of nominal at 25°C 

OPERATE TIME, 
-15 ms. max. 
-25 ms. max. 
-30 ms. max. 
-35 ms. max. 
-40 ms. max. 

RELEASE TIME, 
S ms. max. (3S pole) - 10 ms. max. 

(12 pole) 

TERMINALS, 
Solder tab that also mates with T·Bar 

connector PIN 88601 (two required 
per wafer) 

ENCLOSURE: 
Contacts enclosed in dust tight·plastic 

enclosure that is separated from the 
actuator assembly. Withstands Mil. Std. 
- 202 methOff 1068 moisture 
resistance test. 

LIFE, 
Mechanical - 20 OOD,OOO operations 

minimum 
Electrical Ions 

minimlJm 100,000 
minimum at amps, ts 
resistive load. 

DIELECTRIC, 
1000 vrms terminals to case at sea level 

and 25°C 
1000 vrms terminal to terminal at sea 

level and 25°C 
1000 vrms coil to case at sea level 

and 25°C 

TEMPERATURE RANGE: 
-5S Q C to +85°C 

INSULATION RESISTANCE, 
5,000 megohms @l 25°C minimum 

ORDERING INFORMATION: 
Specify Series No. - number of poles plus 

contact form letter-coil voltage. For 
~~f~~1~4a ~8~~~ild~~b~t~oC~2~ela)' 

SWITCHING TECHNOLOGY Danbury Road, Wilton, Conn. 06897 • (203) 762-8351 

See YELLOW SECTION for Local Offices, Phones 1697 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ELECTRONIC SPECIAL TV DIVISION 
DATRON SYSTEMS INC. I 18900 N.E. Sandy Blvd. / Portland, Oregon 97220 J (Area Code 503) 665-0121 / TWX 910-469-8782 

10 10 SERIES, TRANSISTOR CASE TYPE . 

2PDT /125 MW PICK-UP / DRY-CIRCUIT TO 1 AMP LOADS / WELDED SEAL 

Max. Min. 
Pick·Up 
Voltages 

Drop·Out 
Voltages Adjust-

Nominal Coil -6S·C- -6S·C - ment Prices 
Series Voltage Resist. +12S·C +l25°C Schedule 1·24 2S-49 

5.0 50 3.3 0.14 
6.0 98 4.5 0.20 

10 9.0 220 6.8 0.30 A 
12.0 390 9.0 0.40 125 mw 20.00 15.20 
18.0 880 13.5 0.60 
26.5 1560 18.0 0.80 

SPECIFICATIONS 
Ambient Temperature .......................................... -65°C to +1250 C 
Contact Life ........................................................ 100,000 operations 
Vibration .............................................................. 30 G's 
Shock .................................................................... 75 G's 
Contact Rating ••..•••.•.•.••...••.••..•••••...••••..••••••.••••••. 1.0 Ampere at 28 VDC 
Operate Time ........................................................ 2.0 Milliseconds maximum 
Release Time ........................................................ 1.5 Milliseconds maximum 

These TO·5 transistor case, hermetically 
sealed relays are especially designed for 
applications requiring minimum volume, 
fast operation and dry·circult to 1 ampere 
switching capability. The 10 series is de­
Signed to meet and exceed the require· 
ments of MIL·R·5757E (MIL·R·5757/40). 

• HEAOER STYLES 

~ i-. STYLE-' i LE -. 

;~':~~~OIA [ 
MIN .018 ...... 1 

.0:,'/ ~ O'.OIA 
.018 

HOW TO ORDER 
lOG B O· 3 • A • 1.56K I TT ;r-RESISTANCE 

I ADJUSTMENT SCHEDULE 

TERMI NAL STYLE 

CASE AND OTHER VARIATIONS 
0- Plain ~hell, Plain Coil Circuit 

2300 • Plain Shell, Suppression Diode 
6700· Plain Shell, Suppression and 

Blocking Diodes 

CLASS B TEMPERATURE (-65°C to +125°C) 

SERIES (2PDT General Purpose) 

50N 50N SERIES, HALF SIZE TYPE 
. 2PDT /250 MW PICK·UP I DRY-CIRCUIT TO 2 AMP LOADS / WELDED SEAL 

55N 

1698 

Coil Max. Pick·Up Adjust· 
Nominal Resist· Voltage ment 

Series Voltage ance + 12S0C + 25°C Schedule 

6.0 40 4.2 3.0 
12.0 150 8.3 6.0 A 

SON 26.5 700 18.0 13.0 250 mw 
48.0 2500 33.9 24.5 

110.0 10000 69.3 50.0 

SPECIFICATIONS 
Ambient Temperature .............. - 65°C to + 125°C 
Shock ........................................ 100 G's . 
Contact Life · ............................ 100,000 operations 
Vibration ................................. ;20 G's maximum 
Contact Rating ........................ 2.0 Amperes at 28 VDC 
Operate Time ........................... .4.0 Milliseconds maximum 
Release Time ........................... .4.0 Mi II iseconds maximum 

These balanced·armature, half·size crystal· 
can hermetically·sealed relays are especially 
designed for applications demanding fast op· 
erating relays with dry·circuit to 2 ampere 
switching capability. The SON series is de· 
signed to meet and exceed the requirements 
of MIL·R·5757E, (MIL·R·5757/9). 

Prices 
1·24 25-49 

12.25 10.50 

HEADER STYLES i-.iLE" -*--~E-' ~9CYLE'4 
.Iau .01& t' +0 _ U . !;!~ f"" 
,.-- -1/16 0 ' I 
,. ~ G2 

HOW TO ORDER r-- .060 .072 

SOG B 0 N·l·A 700 III I L COIL RESISTANCE 
ADJUSTMENT SCHEDULE 

HEADER STYLE 
CONTACTS: "N" Resilient 
Bifurcated Construction. 

MOUNTING ARRANGEMENTS 
O-Plain Shell 1-2 Top Studs %" 
2-Flange-4 Hole-Up 'Is" 
3-Side Bracket 
5-Flange-2 Hole-Up 'Is" 

CLASS B TEMPERATURE (-65°C to +l250 C) 
SERIES TYPE (2PDT General Purpose) 

55N SERIES, HALF SIZE SENSITIVE LATCHING TYPE 
2PDT /90 MW TRANSFER I DRY-CIRCUIT TO 2 AMP LOADS i WELDED SEAL 

Coil Max. Transfer Adjust· 
Nominal Resist· Voltage ment 

Series Voltage ance +125°C +25°C Schedule 

3.0 25 2.1 1.5 
6.0 100 4.2 3.0 A 

5SN 9.0 300 6.9 . 5.0 90mw 
12.0 500 9.3 6.7 
26.5 1800 17.6 12.7 

SPECIFICATIONS 
Ambient Temperature ....................... - 65°C to + 125°C 
Shock .................................................. 100 G's 
Contact Life ........................................ 100.000 operations 
Vibration ............................................ 20 G's maximum 
C.ontact Ratings ................................... 2.0 Amperes 
Operate and Reset Time ..................... 5.0 MSEC maximum 
These separate'coil, balanced armature, half·size 
crystal-can sensitive, hermetical:y·sealed relays 
are especially designed for applications demand· 
ing fast latching relays with dry-circuit to 2 
ampere switching capability. The 55N series is 
des;gned to meet and exceed the reqUirements 
~~:.'IL'R.5757E. and the part numbers of M5757/ 

The 55N series incorporates a symmetrically de. 
signed ma!{netic circuit that enables the relay to 
be placed," a prewired socket in either of two 
POSI tions, 180° apart. without any change In the 
transfer characteristics and still maintain the 
proper contact position, regardless of the pres· 
ence or lack of coil power. 

Prices 
1·24 25-49 

30.00 26.50 

YI II Y2 LAST ENERGIZED 

HEADER STYLES 

i-.iE~ -*--~E-3 ~~ ,~STYLE'4 
17:t.0I5 3M +0 _ U ,. 
r- -1116 0 

..-- ~. 52 
T .oeo .012 

HOW TO ORDER 
SSG B 0 N·l·A·UK II I IADJ!~~N~E~~~:~~~E 

HEADER STYLE 
CONTACTS: UN" Resilient 
Bifurcated Construction. 

MOUNTING ARRANGEMENTS: 
O-Plaln Shell 1-2 Top Studs %" 
2-Flange-4 Hole-Up 'Is" 
3-Slde Bracket 
5-Flange-2 Hole-Up 'Is" 

CLASS B TEMPERATURE (-65°C to +1250 C) 

SERIES TYPE (2PDT Latching) 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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SEC. 4500 • RELAYS 

ELECTRONIC SPECIAL TV DIVISION 
DATRDN SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 I (Area Code 503) 665·0121 TWX 910·469·8782 

71N SERIES, MICRO-MINIATURE SENsITIVE TYPE 

2PDT 140 MW PULL-IN I DRY-CIRCUIT TO 2 AMP LOADS I WELDED SEAL 

Max. Min. 
PICk·Up Drop·Out 

Coil Current Currant Adjust· 
Nominal Resist· -6S·C· -6S·C· ment Prices 

Series Voltage ance +125·C +125·C Schedule 1·24 25-49 

3.6 100 20.0 2.00 
6.0 200 14.2 1.42 A 

71N 9.0 500 9.0 0.90 40mw 13.00 11.00 
12.0 1000 6.3 0.63 
26.5 5000 2.8 , 0.28 

SPECIFICATIONS 
Ambient Temperature ...................................... -650 C to +1250 C 
Shack ................................................................ 50 G's 
Contact Life ...................................................... 100,000 operations 
Vibration .......................................................... 20 G's maximum 
~ontact Ilitings ................................................ 2.0 Amperes . 
Op~rilte tl",e .................................................... 15.0 Milliseconds maximum 
Release Time .................................................... 10.0 Milliseconds maximum 

These baianced.armature, micro·miniature, 
s~nsitive, hermetically.sealed relays are es· 
peclally designeH for applications requiring 
low coil power input with dry·circuit to 2 am· 
pere switching capability. The 7iN series Is 
designed to meet and exceed the require· 
ments of MIL.D·5757F, and the part numbers 
of M5757/13. 

The 71N series is ideally suited as a low cost 
repiacemerit of the 80 and sON high reliabil· 
ity series. 

~~ 
~~ 

HEAOER STYLES 

*--lW!-E" .t-l!;!:!:.LE.3 ,,~~['YLE" 
.199/.175 _U 3"+ 1/32 U ~I"'''-
.-- -0 -n :f I 

-r-- ,JlliY .O,. 
T ,080 .072 

HOW TO ORDER 
71G Ii 0 N· 1 • A 5K II T T c-;;l RESISTANCE 

, A~JUSTMENT SCHEDULE 

HEADER STYLE 

CONTACTS:, "fof' Resilient Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 

, 5-Flange-Up Va" 
CLASS B TEMPERATURE (-65°C to +1250 C) 

SERIES TYPE (2PDT Sensitive) 

77R 77R Si:RIES, CRYSTAL CAN SENSITIVE LATCHING TYPE 
2PDT {90 MW TRANSFER I DRY-CIRCUIT TO 2 AMP LOADS 

eem{1971 

Coil Max. Transfer Adjust· 
Nominal Resist· Voltage ment Prices 

Series Voltage ance +12~·C +25·C Schedule 1·24 25-49 

3.0 25 2.1 1.5 
6.0 100 4.2 3.0 A 

77R 26.5 300 6.9 5.0 90mw 19.50 15.90 
i2.0 500 9.3 6.7 
26.5 1800 17.6 12.7 

SPECIFICATIONS 
Ambient Temperature .......................................... - 65°C to + 125°C 
Shock .................................................................... 50 G's 
Contact Life ............ ;; ..... , ...................................... 100,000 operations 
Vibration .. ;: ... : ...................................................... 20 G's maximum 
Contact Ratings .................................................... 2.0 Amperes 
Operate and Reset Tima .................................... 5.0 Milliseconds maximum 

These separate'cdil, balanced.armature, 
crystal-can, seriSitive Hermetically·sealed 
relays are especially designed for appiica· 
tions demanding fast latching relays with 
dry·circuit to 2 ampere switching capability. 
The 77R series is designed to meet and ex· 
ceed the requirements of MIL·R·5757D, type 
designation RY4XX4B4. 

The 77R series incorporates a symmetrically 
designed magnetic circuit that enables the 
relay to be placed in a prewired socket In 
either of two positions, 180° apart, without 
any change in the transfer characteristics 
and stili maintain the proper contact posi· 
tion, regardless of the presence or lack of 
coil power. 

See YELLOW SECTION for Local Offices, Phones 

~ ~4D 
VI SV2 LAST ENERGIZED 

HEAOER STYLES 

L-~E" L-I.!:!:!!:E" k-~i:YLE-' 
.SlT t.OIS _U 3" ~Ie U ~Ii"'-
r- .--0 • n.nl .7. 

~ MIN. 

HOW TO ORDER 
778 B 0 R-l-A·1.8K TIT T C~ESISTANCE 

HeADER STYLE I A,DJUSTMENT SCHEDULE 

CONTACTS: "R" Resilient Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 
5-Flange-Up Va" 

CLASS B TEMPERATURE (-65°C to +l25°C) 

SERiES TYPE (2PDT latching) 

1699 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

79N 

SON 

1700 

ELECTRONIC SPECIAL TYDIVISION 
DATRON SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 I (Area Code 503) 665·0121 I TWX 910-469-8782 

79N SERIES, . CRYSTAL CAN TYPE 
2PDT I 250 MW PULL-IN I DRY-CIRCUIT TO 3 AMP LOADS I WELDED SEAL 

Coil Max. Plck·Up Adjust-
Nominal Reslst- Voltage ment Prices 

Series Voltage ance +125°C +250 C Scbedule 1-24 25-49 

6.0 35 4.2 3.0 
12.0 140 8.2 5.9 

79N 26.S 600 17.3 12.9 A 
32.0 1000 22.0 15.9 250mw 8.50 7.00 
48.0 2500 33.9 24.5 

110.0 10,000 69.3 50.0 

SPECIFICATIONS 
Ambient Temperature .......................................... - 65°C to + 125°C 
Shock .................................................................... 100 G's 
Contact Life ........................................................ 100,000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings .................................................... 3.0 Amperes 
Operate Time ...................................................... 5.0 Milliseconds maximum 
Release Time ........................................................ 5.0 Milliseconds maximum 

These balanced-armature, crystal·can, her· 
metically·sealed relays are especially de· 
signed for applications demanding fast oper· 
ating relays with dry·circuit to 3 ampere 
switching capability. The 79N series Is do.· 
signed to meet and exceed the requirements 
of MIL·R·5757E, and the part numbers of 
M5757/10. 

HEAOER STYLES 

L-~L'-I *--~-:t "*.:-~LYL"4 
.1991.17' _U s-~~" U ~; 1:' 
.- .-0 ~ .0" 

.010 .0 

HOW TO ORDER· 
7911 BON - 1 -·A - 600 11. T T cOiL RESISTANCE 

. ADJUSTMENT SCHEDULE 

HEADER STYLE 
CONTACTS: "N" Resilient .Blfurcated 

. Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs =!II" 
5-Flange-Up I/a" 

CLASS B TEMPERATURE (-65°C to .+125°C) 
SERIES TYPE (2PDT General Purpose) 

80N SERIES, MICRO-MINIATURE SENSITIVE TYPE 
2PDT 140 MW PULL-IN 1 DRY-CIRCUIT TO 3 AMP LOADS 

Max. Min. 
Plck·Up Drop-Out 

Coil Current Current Adjust-
Nominal Resist· -65°Cto -65°C to ment Prices 

Series Voltage ance +125°C +1250& Schedul.e. 1·24 25-49· 

3.6 100 20.0 2.00 
6.0 200 14.2 1.42 A 

80N 9.0 500 9.9 0.90 40mw 30.00 28.50 
12.0 1000 6.3 0.63 
26.5 5000 2.B 0.28 

SPECIFICATIONS 
Ambient Temperature ...................................... - 65°C to + 125°C 
Shock ........................................................ , ....... 50 G's 
Contact Life ...................................................... 100,000 operations 
Vibration ............................................................ 20 G's maximum 
Contact Ratings ................................................ 3.0 ·Amperes 
Operate Time ..................................................... 15.0 Milliseconds maximum 
Release Time .................................................... 10.0 MIlliseconds maximum 

These balanced·armature, microminiature, 
sensitive, hermetically·sealed relays are es· 
peclally designed for applications requiring 
low coli power input with dry·clrcult to 3 
ampere switching capability. The BON series 
is designed to meet and exceed the require· 
ments of MIL·R-5757D, type designation 
RY4XX4B4. 

For Increased reliability factors the colis 
are enclosed in a hermetically,sealed com· 
partment, separate from the contact area. 
The resulting double sealed construction 
eliminates any possibility of contact con· 
tamlnatlon resulting from coil volatiles or 
particles. 

HEAOER STYLES 

t-l!:,!..LE-1 t-I!!.!!:E-S L-~~-' 
.I8H.or5 _U s' ~~I. U ~Ii J"'L 
,- .-0 '.. M" 

HOW TO ORDER 
80G B 0 N·1-A·5K 11 T T cOO: RESISTANCE 

ADJUSTMENT SCHEDULE 

HEADER STYLE 
CDNTACTS: "N" Resilient Bifurcated 
Construction. 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Slde Bracket 
4-2 Side studs =!II" 
5-Flange~Up I/a" 

CLASS B TEMPERATURE (-65°C to + 125°C) 
SERIES TYPE (2PDT Sensitive) 
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SEC. 4500 • RELAYS 

ELECTRONIC SPECIAL TV DIVISION 
DATRDN SYSTEMS INC. I 18900 N.E. Sandy Blvd. I Portland, Oregon 97220 I (Area Code 503) 665·0121 I TWX 910-469-8782, 

90N SERIE~, MICRO-MINIATURE SENSITIVE TYPE ®.7 ~ 
4PDT / 80 MW PULL-IN / DRY-CIRCUIT TO 3 AMP LOADS ~ ~ 

Max. Min. 
Pick-Up Drop-Out 

Coil Current Current Adjust-
Nominal Resist- -65·Cto -65·Cto ment Prices 

Series Voltage ance +125·C + 125·C Schedule 1-24 25-49 

6.0 100 28.3 2.83 
9.0 200 20.0 2.00 A 

90N 12.0 500 12.6 1.26 80 mw 34.30 32.00 
26.5 2000 6.3 0.63 
48.0 8000 3.1 0.31 

SPECIFICATIONS 
Ambient Temperature ................. - 65°C to + 125°C 
Shock ........................................... 50 G's 
Contact Life .................................. 100,000 operations 
Vibration ....................................... 20 G's maximum 
Contact Ratings ........................... 3.0 Amperes 

max. m:::: ~!:: :::::::::::::::::::::::::::::::~~ti° M~iU~~~g~~:s :a~r~~~m 
<!I-'1>"+-' These balanced·arma.ture, microminiature, 

sensitive, hermetically·sealed relays are es­
pecially designed for applications requiring 
low coil power input with dry·clrcuit to 3 
ampere switching capability. The 90N series 
is designed to meet and exceed the require­
ments of MIL·R·5757D, type designation 
RY4XX4B4. 

<&7 ~ 
if"'@ XI ~ 

HOW TO ORDER 

90H B 0 jN -1' ll~'MMCE 
ADJUSTMENT SCHEDULE 

, HEADER STYLE 
CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
a-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 

16-Flange-Bottom Flush 
CLASS B TEMPERATURE (-65°C to + 125°C) 

SERIES TYPE (4PDT Sensitive) 

92N SERIES, MICRO-MINIATURE SENSITIVE LATCHING TYPE 

4PDT /80 MW TRANSFER I DRY-CIRCUIT TO 3 AMP LOADS 

Co!1 Max. Transfer Adjust-
Nominal Resist- Voltage ment 

Series Voltage ance +125·C +25·C Schedule 

3.6 50 2.8 2.0 
6.0 100 3.9 2.8 A 

92N 9.0 250 6.2 4.5 80mw 
12.0 500 8.7 6.3 
26.5 2000 17.5 12.6 

SPECIFICATIONS 
Ambient Temperature .......... - 65°C to + 1250C 
Shock .................................... 50 G's 
Contact Life .......................... 100,000 operations 
Vibration ................................ 20 G's maximum 
Contact Ratings ................... :3.0 Amperes 
Contact Operate 

and Reset Time ................ 9.0 Milliseconds maximum 

These Separate Coil balanced·armature, mi· 
cro·miniature, sensihve, hermeticallY'sealed 
relays are especially designed for latching 
applications requiring low coil power input 
with dry·circuit to 3 ampere switching capa· 
bility. The 92N series is designed to meet 
and exceed the requirements of MIL-R·!i757D, 
type designation RY4XX4B4. 
The 92N series incorporates a symmetrically 
designed magnet it: circuit that enables the 
relay to be placed in a pre wired socket in 
either of two positions, 180° apart, without 
any change in the transfer characteristics 
and still maintain the proper contact posi· 
tion, regardless of the presence or lack of 
coil power. 

68N SERIES, CRYSTAL CAN TYPE 

Prices 
1-24 25-49 

45.90 42.00 

2PDT / 300 MW PULL-IN / DRY-CIRCUIT TO 2 AMP lOADS 

Co;1 Max. Pick-Up Adjust-
Nominal Resist- Voltage ment 

Series Voltage ance +125·C +250 C Schedule 

6.0 35 4.4 3.2 
12.0 140 9.0 6.5 A 

68N 26.5 552 18.0 13.0 300 mw 
72.0 5000 53.7 38.8 

110.0 10,000 76.2 55.0 

SPECIFICATIONS 
Ambient Temperature .............. - 65°C to + 125°C 
Shock ........................................ 50 G's 
Contact Lifa .............................. 100,000 operations 
Vibration .................................. 30 G's maximum 
Contact Ratings ........................ 3.0 Amperes 
Operate Time .......................... 5.0 Milliseconds maximum 
Release Time ... ~ ........................ 5.0 Milliseconds maximum 

These balanced·armature crystal·can, hermeti· 
cally·sealed relays are especially designed for 
applications demandinlt fast operating relays 
with 2 amperes switchmg capabilities. The 68N 
series is designed to meet and exceed the re­
qUirements of MIL·R-5757D..l type designations 
RY4XX4BA and RY4NA3B3LO;<, (MIL-R-5757/10A). 

Prices 
1-24 25-49 

11.10 9.25 

Offices, PhDnes 

HOW TO ORDER 
92H B 0 N-1-A-2K I T T T COIL RESISTANCE 

ADJUSTMENT SCHEDULE 
HEADER STYLE . 

CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING INSTRUCTIONS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 

16-Flange-Bottom Flush 
ClASS B TEMPERATURE (-65°C to +1250 C) 

SERIES TYPE (4PDT Latching) 

HOW TO ORDER 
68GBON-1-A-552 . --'1 1 T -T C~ RESISTANCE I ADJUSTMENT SCHEDULE 

HEADER STYLE 
CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 
4-2 Side Studs %" 
5-Flange-Up ¥a" 

CLASS B TEMPERATURE (-65°C to +1250 C) 
SERIES TYPE (2PDT General Purpose) 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ELECTRONIC SPECIAL TV DIVISION 
DATRDN SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97220 / (Area Code 503) 665-0121 / TWX 910-469-8782 

93 SERIES, MICRO-MINIATURE HIGH CURRENT TYPE 

2PDT /500 MW PULL·IN /10 AMPERE LOADS 

Nom- Coli 
inal Rulst-

Max. Pick-Up 
Voltage 

Adjust-
ment Prices 

Series Voltage ance +125OC +25OC Scbedule 1-24 25-49 

6.0 16 4.35 3.0 
12.0 65 8.35 5.8 X 

93 26.S 300 18.0 12.5 SOOmw 19.80 16.50 
48.0 950 37.0 22.0 

110.0 5500 75.0 53.0 

SPECIFICATIONS 
Ambient Temperature ................................ - 65°C to + 125°C 
Shock .......................................................... 50 G's for 11.0 ±1.0 Millisecond 
Contact Life .............................................. 100,000 operations 
Vibration .................................................... 20 G's maximum 
Contact Ratings ........................................ 10.0 Amperes . 
Operate Time ............................................ 7.0 Milliseconds maximum 
Release Time ............................................ 3.0 MSEC. maximum 

These balanced·armature microminiature, 
hermetically-sealed relays are especially 
designed for arPlicatiOns requiring low 
coil power inpu with 10 ampere switch· 
ing capability. The 93 series is designed 
to meet and exceed the requirements of 
MIL-R-5757D, type designation RY4XX484. 

HEAOER STYLES 

HOW TO ORDER 
93G 8 0-1-X-300 I T T T cOiL RESISTANCE 

ADJUSTMENT SCHEDULE 
HEADER STYLE 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 

. 3-Side Bracket 
4-2 Side Studs %" 

61-Flange-Up ¥4 
CLASS B TEMPERATURE (-65°C to +125°C) 

SERIES TYPE (2PDT High Current) 

94 SERIES, MICRO-MINIATURE HIGH 
2PDT /150 MW TRANSFER / 10 AMPERE LOADS 

CURRENT LATCHING TYPE 

Nom- Coil Max. Transfer Adjust· 
Inal Resist- Voltage ment 

Series Voltage ance +1250 C +25OC Scbedule 
3.0 15 2.1 1.5 
6.0 60 4.2 3.0 A 

94 9.0 125 6.0 4.3 150mw 
12.0 240 8.3 6.0 
26.5 1000 17.0 12.3 

SPECIFICATIONS 
Ambient Temperature •••••••••• - 65°C to + 125°C 
Shock .................................... 50 G's 

~r:r~1~nL~~.~ •. ::::::::::::::::::::::::::~gOG~~~~~T~~~ns 
Contact Ratings .................... 10.0 Amperes 
Operate and Reset Time ...... 10.0 Milliseconds maximum 

These separate coil. balanced-armature. 
micro-miniature. sensitive. hermetically-
sealed relays are especiallr designed for 
latching applications requiring low coil 
power input with 10 am!.'ere switching 
capability. The 94 series IS designed to 
meet and exceed the requirements of 
MIL·R-5757D, type designation RY4XX4B4. 
The 94 series incorporates a symmetri-
cally designed magnetic circuit that en-
ables the relay to be placed in a pre-
wired socket in either of two positions. 

}~~~f:r~~ar:~\~~~\i;sny a~~a~~TII Inm:~~ 
tain the proper contact position. regard· 
less of the presence or lack of coil power. 

Prices 
1-24 25-49 

25.50 23.50 

®;~ 
~~ 

YI a Y2 LAST ENERGIZED 

HEADER STYLES 

-*-----1 SITu:L:i Silt;; 
•• O~ -"'f 

HOW TO ORDER 
946 B 0 - 1 - A - 1K I T T T COIL RESISTANCE 

A:lJUSTMENT SCHEDULE 
HEADER STYLE 

. MOUNTING ARRANGEMENTS. 
O-Piain Shell 
3-Side Bracket 
4-2 Side Studs %" 

51-Flange-Up ¥4" 
CLASS 8 TEMPERATURE (-650 C to +125°C) 

SERIES TYPE (2PDT High Current Latching) 

40 40 SERIES, MINIATURE SENSITIVE TYPE '. • 

2,PDT,;: MW PULL-IN I IPDT - 2. MW I DRY-CIRCUIT TD 5 AMP LOADS~ ~: . ~ 
Series 406BO-1 (§]' ~ ~~ ~*® 

40680-2 . @5 m ~ ~ 
Max. Min. 

Coli 
Pick·Up Drop·Out 
Current Current AdJust-

Nominal Resist- -65°C- -65°C- ment Prices 
Series Voltage +125OC +125°C Schedule 1-24 25-49 

1702 

Series 
40680·4 

ance 

3.5 100 20.0 7.0 
6.0 200 14.0 5.0 B 

40 9.0 500 9.0 3.1 40mw 
12.0 1000 6.3 2.3 
26.5 5000 2.8 1.0 

SPECIFICATIONS 
Shock .......................... 50 G's 
Contact Life ................ 100.000 operations 
Vibration ...................... 10 G's maximum 
Contact Ratings •••••••••• 2.0 Amperes 
Operate Time .............. 35.0 Milliseconds maximum 
Release Time .............. 15.0 Milliseconds maximum 

These balanced-armature. miniature. sensitive. 
hermetically·sealed relays are especially de­
signed for applications reqUiring low. call 
power input with dry·circuit to 5 ampere 
SWitching capability. The 40 series is designed 
to meet and exceed the requirements of MIL­
R-5757D. type designation RY4XX2B4. 
The 40 series is a direct replacement of Its 
dry-circuit to 2 amperes pJ;8decessor. the R400 
series. 

17.00 15.50 

HOW TO ORDER 

140 
16 1B t -t -AtU~T~~TR~~::~~: 

I HEADER STYLE 

MOUNTING ARRANGEMENT 

TEMP. RANGE (-65°C to +1250 C) 

CONTACT ARRANGEMENT: G(2PDT). C(IPDT) 

SERIES TYPE (General Purpose) 
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ELECTRONIC SPECIAL TV DiVISION 
DATRON SYSTEMS INC. 1 18900 N.E. Sandy Blvd. 1 Portland, Oregon 97220 1 (Area Code 503) 665-0121 I TWX 910-469-8782 

100 N lOON SERIES, MICRO-MINIATURE SENSITIVE TYPE 
SPOT 1150 MW PULL-IN 1 DRY-CIRCUIT TO 3 AMP LOADS 

102N 

eem/1971 

Max. Min. 
Pick-Up Drop·Out 

Nom- Coil Current Current Adjust· 
inal Resist- -65°C- -65°Cto ment Prices 

Series Voltage ance +125OC +125 OC Schedule 1-24 24-59 

3.6 20 86.6 8.66 
6.0 50 54.8 5.48 
9.0 100 38.7 3.87 A 

100N 12.0 200 27.4 2.74 150 mw 45.70 36.75 
26.5 1000 12.2 1.22 
48.0 4000 6.1 0.61 

SPECIFICATIONS 
Ambient Temperature ............................ - 65°C to + 125°C 
Shock ...................................................... 50 G's 
contact Life ............................................ 100,000 operations 
Vibration ................................................ 20 G's maximum 
Contact Ratings ...................................... 3.0 Amperes 
Operate Time .......................................... 18.0 Milliseconds maximum above 
Release Time .......................................... 5.0 Milliseconds maximum 

These balanced-armature, microminiature, 
sensitive, hermetically·sealed relays are 
especially designed for applications reo 
quiring low coil power input with dry­
circuit to 3 ampere switching capability. 
The lOON series is designed to meet and 
exceed the requirements of MIL-R-57570, 
type designation RY4XX4B4. 

HEAOER STYLES 

L-~E-l -*--I!r.!!:E-. L-~1:TYLE-4 
.187 t,OIS _U 3" ~~16 U ~Ii ~ 
r- -r---D • 04n/ . 070 

T ~ MIN. 

HOW TO ORDER 

100J 

B l' t· r . L~~~:.:~ 
I HEADER STYLE 

CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 

17-3 Side Studs %" 
16-Flange-Bottom Flush 

CLASS B TEMPERATURE (- 6SOC to + 125°C) 

SERIES TYPE (6POT Sensitive) 

l02N SERIES, MICRO-MINIATURE SENSITIVE LATCHING TYPE 
6PDT 1150 MW TRANSFER 1 DRY-CIRCUIT TO 3 AMP LOADS 

Nom- Coil Max. Transfer Adjust-
imU Resist- Voltage ment Prices 

Series Voltage ance +125°C +25°C Schedule 1-24 25-49 

3.6 25 2.6 1.9 
6.0 50 3.7 2.7 
9.0 100 5.4 3.9 A 

102N 12.0 250 8.5 6.1 150 mw 54.60 48.10 
26.5 1000 17.0 12.3 
48.0 4000 33.9 24.5 

SPECIFICATIONS 
Ambient Temperature .......................................... - 650 C to + 125°C 
Shock .................................................................... 50 G's 
Contact Life ........................................................ 100,000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings .................................................... 3.0 Amperes 
Operate and Reset Time .................................... 8.0 Milliseconds maximum 

These separate coil, balanced-armature, 
micro-miniature, sensitive, hermetically­
sealed relays are especially designed for 
latching applications requiring low coil 
power input with dry-circuit to 3 amperes 
switching capability. The 102N series Is 
designed to meet and exceed the require­
ments of MIL-R-57570, type designation 
RY4XX4B4. 

The 102N series Incorporates a symmetri· 
cally deSigned magnetic circuit that en­
ables the relay to be placed in a pre­
wired socket in either of two positions, 
1800 apart, without any change in the 
transfer characteristics and still maintain 
the proper contact position, regardless 
of the presence or lack of coil power. 

See YELLOW SECTION for Local Offices, Phones 
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HEAOER STYLES 

L-~E-l -*--I!r.!!:E-. b-~[YLE-4 
.187 toOlS _U 3" ~~16 U ~Ij ~ 
r- -r---D • n4n/ 070 

T ~ MIN. 

HOW TO ORDER 

102J 

B l' t· r ·1:~~=:~ 
I HEAOER STYLE 

CONTACTS: "N" Resilient Bifurcated 
Construction 

MOUNTING ARRANGEMENTS: 
O-Plain Shell 
3-Side Bracket 

17-3 Side Studs %" 
16-Flange-Bottom Flush 

CLASS B TEMPERATURE (-65°C to +l25°C) 

SERI ES TYPE (6POT Latching) 

1703 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ELECTRONIC SPECIAL TV DIVISION 
DATRON SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97220 / (Area Code 503) 665·0121 I TWX 910·469·8782 

103 103 SERIES, MICRO-MINIATURE HIGH CURRENT TYPE 

4PDT /1000 MW PULL-IN / 10 AMP LOADS 

Nom· Call 
Ina I R:sist· 

Series Voltage ance 
6.0 8 

12.0 32 
103 26.5 150 

48.5 475 
110.0 2750 

SPECIFICATIONS 

Max. Pick·Up 
Voltage 

+125OC +25°C 
4.35 3.0 
8.35 5.8 

18.0 12.5 
37.0 22.0 
75.0 53.0 

Adjust­
ment 

Schedule 

X 
1000mw 

Prices 
1·24 25-49 

36.60 28.50 

Ambient Temperature ........................................ - 65°C to + 125°C 
Shock .................................................................... 50 G's 
Contact Life ....................................... ~ .................. 100.000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings .................................................... 10.0 Amperes 
Operate Time ...................................................... 8.0 Milliseconds maximum 
Release Time ..................... ; ................................ 5.0 Milliseconds maximum 

These balanced·armature micro·mlniature. 
hermetically·sealed relays are especially 
designed for applications requiring low 
coil power input with 10 ampere switch· 
ing capability. The 103 series is designed 
to meet and exceed the requirements of 
MIL·R-5757D. type designation RY-4XX4B4. 

HEADER STYl.ES 

HOW TO ORDER 
100H a 0 1 - X . 250 I T T T COIL RESISTANCE 

ADJUSTMENT SCHEDULE 
HEADER STYLE 

MOUNTING ARRANGEMENTS, 
0-Plain Shell 
3-Side Bracket 

17-3 Side Studs "AI" 
16-Flange-Bottom Flush 

CLASS B TEMPERATURE (-65°C to + 125°C) 
SERI ES TYPE (4PDT High Current) 

104 104 SERIES, MICRO-MINIATURE HIGH CURRENT LATCHING TYPE 

SlA 

4PDT /300 MW TRANSFER /10 AMP LOADS 

Nom· Coil Max. Transfer Adjust· 
inal Resist· Voltage ment Prices 

Series Voltage ance +125°C +25°C Schedule 1·24 25-49 
3.0 10 2.4 1.7 
9.0 60 6.0 4.3 A 

104 12.0 125 8.5 6.1 300 mw 45.00 37.25 
26.5 SOO 17.0 12.3 
72.0 5000 53.7 38.8 

SPECIFICATIONS 
Ambient Temperature .......................................... - 65°C to + 125°C 
Shock .................................................................... 50 G's 
Contact Life ........................................................ 100.000 operations 
Vibration .............................................................. 20 G's maximum 
Contact Ratings ...... : ........................................... 10.0 I\mperes 
Operate and Reset Time .................. : ................. 9.0 MIlliseconds maximum 

These separate·coil. balanced·armature. 
mlcro·miniature. sensitive. hermetically· 
sealed relays are especially designed for 
latching applications reqUIring low coil 
power input with 10 ampere switching 
capability. The 104 series Is designed to 
meet and exceed the requirements of 
MIL·R·5757D. type deSignation RY4XX4B4. 
The 104 series incorporates a symmetri· 
cally designed magnetic circuit that en· 
abies the relay to be placed In a pre· 
wired socket in either of two positions. 
1800 apart. without any change in the 
transfer characteristics and stili maintain 
the proper contact position. regardless of 
the presence or lack .of coli power. 

SlA SERIES, SOLID STATE HYBRID RELAY 

1 PST /100 MW PULL-IN /15 AMP LOAD* 

STANDARD ADJUSTMENT SCHEDULE 

Input Rated Operate Max. Min. 
Sched· Resist· Voltage Pull·ln Drop·Out Prices 

ule ance Nom. Max. Vol.tage Voltage 1·24 25-49 

A 90 6 12 3 1 56.00 46.00 

B 360 12 24 6 2 56.00 46.00 

C 1.440 24 48 12 4 56.00 46.00 

D 3,600 120 240 60 20 56.00 46.00 

E 14.000 240 480 120 40 56.00 46.00 

• NOTE, 8 or 25 ampere output current rating also available ENVIRONMENTAL DATA 
Ambient Temperature ........... - 55°C to + 125°C 

PHYSICAL DATA Maximum Case Temperature 
Weight ....................... 3 Ounces Maximum at Rated Load ................. + 70°C 
Size .......................... 1.5" ~ 1.5" x 1.25" Linearly Derate Load Current 

HEAOER STYLES 

HOW TO ORDER 
104H a 0·1·A·500 

r T T c-;;r;:- RESISTANCE 
ADJUSTMENT SCHEDULE 

HEADER STYLE 

MOUNTING ARRANGEMENTS, 
O-Plain Shell 
3-Side Bracket 

17-3 Side Studs "AI" 
. 16-Flange-Bottom Flush 

CLASS B TEMPERATURE (-65°C to +1250C) 
SERIES TYPE (4PDT High Current latching) 

This solid state hybrid relay Is designed for appll· 
cations that require reliable, hlgh·current SWitching 
operations. 

The current is switched by a bidirectional thyris· 
tor. The dv/dt Is eliminated by an Internal net· 
work across the switch. this enhances the ability 
of the device to withstand line transient voltages. 

This device Is also suitable for military appllca· 
tions. 

HOW TO ORDER 

Ad ustment Terminals ................. Nickel Plated.llrass Binding Head Screw. 5-40 to Zero from ................... + 70°C to +125°C 
Mounting .................. One 6-32 screw, 11h" Long Shock ..................................... 100 G for 11 Milliseconds 
aarrier Cover ........... Clear ABS Plastic (Supplied But Not Shown) V!bration ............................... 30 GdO. to 3000 Hz "11 i' sc~edul8 

Input Sllnah 
O=AC. I=DC INPUT DATA . Life ....................................... 100 MIllIon, Typical 

Maximum Input .... .200% of Nominal (See Adjustment OUTPUT DATA 
Voltage Schedule at Right) Current Rating ..................... 15 Amps Maximum Resistive or Inductive 
Pull·ln Voltage ; ........ 50% of Nominal (See Adjustment Schedule Minimum Current ................. 90 Milliamperes 

at Right) Surge Current ....................... 85 Amps at 50 Hz. 100 Amps at 60 Hz for 
Drop·Dut Voltage ..... 33% of puli·ln Voltage (See Adjustment 1 Cycle 

Schedule at Right) Voltage Rating ...................... As Specified by Part Number 
Pull·ln Power ........... 100 MiJliwatts Contact Resistance ............. 0.100 OHMS, Typical 
Isolation ................... 10.000 Megohms at 500 VDC, Input to Isolation ............................... 10.000 Megohms at 500 VDIl, Contacts to 

Contacts and Case . Input and Case 
Dielectric Strength .1800 VRMS. Input to Contacts and Case Dielectric Strength ............. 1800 VRMS. Contacts to Input and Case 
Response Time ........ 1 Millisecond Maximum Response Time ..................... Ih Cycle Maximum 

Il'utput Load Volt· 
ale AC Only 

Output Voltale Rating. 

~8l4J'R~~f{aZ4. 
output Current Rating: 

15 Ampere (Also Available In 8 
and 25 Ampere Ratlnp). 

Denotes SOlid state HYbrid Relay, 
IPST, Form A 
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ELECTRONIC SPECIAL TV DIVISION 
SYSTEMS INC. / 18900 N.E. Sandy Blvd. / Portland, Oregon 97220 / (Area Code 503) 665·0121 / TWX 910·469-8782 

REED RELAYS-LG!LF • series 
LF 

SERIES 

LG 
SERIES 

LG 
SERIES 

LG 
SERIES 

LG 
SEI!IES 

*Reference contact configuration 
on all widths. 

eem/1971 

GENERAL 
SPECIFICATIONS 
Temperature Range: 

-55°C to +85°C operating 
ambient 

Vibration: 30 G to 2000 Hz 
Insulation Resistance: 

Shock: 100 G 
Overvoltage: 100% 
Switch Contacts: 

1000 megohms min. @ 25°C Hermetically Sealed. 

TYPICAL REED CHARACTERISTICS-LG & LF SERIES 

Reed Max. Contact Minimum Life Expectancy Initial Typical Typical Dielectric 
Capsule Rating (operations x 106) Contact Contact Operate Release Strength 
Designa· Contact Inter- ,Low Resistance Bounce Max. Time Time Cont.·Cont. 

tion Config. Amps Power Rated med. Level (milliohms) (microsec) (microsec) (microsec) (volts) 

S A .50 lOW 20 50 100 200 200 750 50 250 

R C .25 4W 5 10 50 100 N.C. 800 700 200 250 
N.D. 300 

T A .50 lOW 50 100 200 100 70 500 50 250 

M A 1.0 SOW 50 100 500 50 a 2000 1000 1000 

Electronic Specialty Di"ision's lead frame Reed Relay represents a major manufacturing breakthrough that yields reliable Reed 
switch combinations never before available, at a remarkable savings In space and cost. 

LG Series Reed Relays 
The LG's unique high density, low profile concept lends 
itself to applications in present and future technolo~y. 
The totally encapsulated package is suitable for the 10-
clusion of Integrated circuits or discrete transistors, 
diodes, capacitors, resistors, etc., to combine the values 
oJ solid state circuitry with the isolation and power 
switching characteristics of the reed relay. 

COIL SELECTION TABLE t 
Coil Voltage (D.C.) 

Power (MW sensitivity)* 

t Non·standard coil voltages and degrees of sensitivity may 
'be speCified for multiple packages that utilize common 
or individual coils. 
Less power consumption, through careful design and the 
winding of fine wire, results in greater efficiency and 
lower temperature rise. 

WIDTH AND CONTACT CONFIGURATION 

Common Individual 
uW" Coils Coils 

.3 lA lA 

2A (lA, 18)* 18 
.4 1B 1C 

lC 

3A (lA, IC)* 2A 
.5 28 

2C 

4A (2A, 2C)* 3A (lA, 18)* 
.7 

.9 

1.3 

SA (2A, 28)* 
48 
3C 

6A (3A, 2C)* 
4C (lA, 38)* 

lOA (SA, 28, lC)* 
88 (4A, 28, 2C)-
7C 

COMMON COILS vs. 
INDIVIDUAL COILS 

28 (lA, IC)* 

4A (lA, 28)" 
38 (lA, 2C)* 

6A (2A,18, 2C)* 
4B 
4C 

Common coils save space and 
cost. When individual coils are 
needed to provide the additional 
flexibility for logic circuits, ex· 
clusive construction results in 
greatly reduced cost over sepa· 
rate relays. It generates sub· 
stantial savings in PC board 
area, Insertion and test. They 
permit truly high density pack· 
aging. 

LF Series Reed Relays 
The LF series is similar in design to the LG series but 
provides greater packaging volume. The greater volume 
facilitates the inclusion of solid state devices such as 
zero crossing detectors, timing circuits, transistor drivers 
and hybrid or integrated circuits. 

COIL SELECTION TABLE t 
Coil Voltage (D.C.) 

Power (MW sensitivity)* 

t The greater volume of the LF series permits the use of 
a' greater number of turns of wire, for increased sensl· 
tivity, making it ideal for applications where power is 
limited. Different degrees of sensitivity and coil voltages 
may be specified in multiple packages, utilizing individ­
ual coils. 

* Power (MW sensitivity) as low as 65 MW is available. 

WIDTH AND CONTACT CONFIGURATION 

"W" 

.4 

.8 

1.3 

Common Individual 
Coils Coils 

IA IA 
2A (lA, 18)- 18 
18 lC 
lC 

6A (3A, 2C)* 3A (2A,18)* 
48 (lA, 28)" 28 (2A,lC)* 
4C 20 

IDA (SA, 2B, IC)* 6A (2A,IB, 2C)* 
8B (4A, 2B, 2C)" 4B 
7C 4C 

HOW TO ORDER 

Standard Relays 
To specify your relay, refer to this catalog. 

Indicate, at least, the following Items: 

Package style - LF or LG 
Grid Spacing - .1" is standard, 

.15" is optiona 
Form for each pole· (A, B or C) 
Nominal coil voltage(s) 
Coil configurations, If not common 
Special ReqUirements such as: 
Unusual environmental conditions 
Shielding, (electrostatic) (electromagnetic) 
Special contact load carrying 

characteristics 
Special tests, etc. 

See YELLOW SECTION for Local Offices, Phones 1705 
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HIGH QUALITY- LOW COST 
SMALL SIZE • MANY TYPES 

QUICK DELIVERY - LONG LIFE 
W~ HAVE A BROAD LINE OF R£ED RELAY PRODUCTS AS REP~~SENTED BELOW. MANY 
Of THESE TYPES CAN BE SHIPPED FROM STOCK. LET US PROVE OUR ABILITY TO 
RAPIDLY FURNISH SPECIAL UNITS IF OUR CATALOG ITEMS DO NOT MATCH YOUR 
REQUIREMENTS. DON'T BE A VICTIM OF INEFFECTIVE DESIGN. COME TO PEOPLE 
WHO CARE. . 

PHONE OR WRITE FOR COMPLETE DATA AND PRICES. 617·729-1202 

ElECTRONIC INSTRUMENT & SPECIALTY CORP. 
71 CROSS ST., WINCHESTER, MASS. 01890 • PHONE: (617) 729-1202 
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SPECIFICATIONS: 
Load Voltage (min-max): DC STATIC RELAY: 0 to 60 VDC 

AC STATIC RELAY: 0 to 300VP, 
1 to 500 HZ 

Load Types: Resistive 

FLIGHT 
SYSTEMS, 
INC. 

OFFERS· 
THE 
WIDEST 
AND 
MOST 

COMPLETE 
SELECTION 

OF 

ALL 
SOLID 
STATE 
RELAYS 
AVAILABLE 
ANYWHERE. 

R'elease Time: DC Static Relay: 50 microseconds 
AC Static Relay: 1/2 cycle at Load Frequency 

Repetition Rate: 2000 Operations per second 
Operating Temperature Range: -20°C to + 71°C 

Inductive: Max. Transient 1000 VP for 10 ms. (transient 
protection recommllnded) 

Construction: Potted Module in a Diallyl Phthalate case, Glass Filled. 
Mounting: Gold Plated Pins for either Direct Solder-in PCB Mount-

Capacitive: Max. Inrush 3.5 times mas Load Current 
Rating for 1 second. 

ing or Wire Wrap. 
Shock, Vibration, Altitude, Humidity: Per M il-E-5400 
Isolation: Load-to-Control: 50 Megohms min 

POle-to-Pole; 50 Megohms min. 
Reactive: Power Factor 2: .5 Leading or Lagging 

SV Control Response: On above 3.75V; Off below 2.00V 
Actuating Time: 50 microseconds DESIGNED TO MEET MIL-R28750 

DELIVERY FROM STOCK 

Flight Systems, I nco also offers Latching Relays, Voltage and Frequency Sensitive Relays, Telegraph, Teletype 
and Telephone Relays, Zero Switching AC Relays, AC/DC Load Relays, a complete selection of Timers, Current 
Sensors and Circuit Breakers, ALL SOLID STATE! 

NEED A SPECIAL RELAY? Let us quote on manufacturing a Solid State Relay to your exact specifications. 
Through the use of modularized construction techniques, the cost of a relay to your exact requirements is sur­
prisingly low. We offer 24 hour quote service and 2 to 3 week delivery on most custom designed relays. 

WRITE OR CALL FOR OUR NEW CATALOG - LISTS COMPLETE SPECS AND PRICES. ALSO SEE 
EEM PAGE SHOWING SOLID STATE CIRCUIT BREAKERS. SEE INDEX FOR PAGE NUMBER. 

~ r/;n Lf C:v.'S' ~Dms ''/Ie POBOX 25. MECHANICSBURG. PA 17055 
~ 1;11:711 «1}. IfI, • 'J . PHONE (717) 697-0333 

eem/1971 See YELLOW SECTION for Lacal OMcss, Phones 1707 
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• RELAYS 
CR 120 TYPE H GENERAL·PURPOSE RELAYS 

These compact, economical relays are ideal for the highly re­
petitive operations required in the output of electronic equip­
ment and in small, built-in chassis-type control panels where 
space is at a premium_ 

FEATURES 
• Variety of Forms - 5-amp, 10-amp relays and latch forms and current 

sensitive relays are available_ 
• Mounting Flexibility - forms available for front- or back-connection, 

plug-in or channel-mounting. Open relays either stud- or screw-mounted. 
• Small Size - occupies only 3 to 5 cubic inches. 
• Not Position Sensitive - reiays will operate in any position. 
• Easy Connection - combination push-on, solder-type terminals (,110 

and .205 inch) available for front, back or plug-in connection. 
Open, stud-mounting 

relay 
General purpose control socket 
plug-in form with manual operator 

• Manual Operator, Indicating Light 110-250 V - available on dust­
covered, back-connected and plug-in forms permits check of relay 

CR120 TYPE G 

Enclosed printed-circuit 

Tube-type 
plug-in Open printed-circuit 

CR120 Type G relays provide extremely 
long electrical and mechanical life. 
They are available in a wide variety of 
mounting and connection arrangements 
including plug-in; printed-circuit; bracket­
mount or stud-mount with solder-tab, 
wire-wrap or quick-connect terminals. 
You can select relays which perform 
latching, timing, or current-sensing func­
tions as w~ll an ON-OFF switching. 
Relays are magnetically shielded. High­
fidelity contacts are hermetically sealed 
in an inert gas to prevent contamination. 
Many standard factory modifications are 
available to meet wide application re­
quirements. 

Contact Characteristics 
Maximum rating (a-c or doc): 

15 watts, resistive 
1.0 ampere maximum 
250 volts maximum (60 cycles rms) 

Contact resistance Iinitial!: 30-60 milliohms 
Life expectancy (electrical!: 

20 million operations at maximum rating 
100 million operations at 1h max rating 
2QO million operations at low load 

Resonant frequency (reed): 1080 cps 

Operation 
Nominal coil power: 

SPOT 450 mw 
OPOT 680 mw 
3POT 1000 mw 

SPOT latch 270 mw 
OPOT latch 580 mw 

operation. 

REED SWITCH RELAYS 
CR220 TYPE G 

Plug-in with 
socket attached 

Open 
printed-circuit 

CR220 Type G relays are small, compact· 
units that are ideal for applications where 
fast operating time and low power are 
required such as for scanning, instru­
mentation, counting and data processing. 
These small relays are available in a 
variety of compact housings suitable for 
multi-relay applications. You can choose 
forms for timing functions as well as 
ON-OFF switching. Mounting arrange­
ments include printed-circuit, plug-in, 
bracket or channel-mounting. Bracket or 
channel-mounted forms are available with 
one- or two-level solder/push-on (0.110 
x 0.032 in.) or wire-wrap terminals. 
Relays are magnetically shielded, contacts 
are hermetically sealed. A wide variety 
of factory modifications are offered. 

Contact Characteristics 
Maximum rating (a-c or doc): 

IS watts, resistive 
1.0 ampere maximum 
250 volts maximum (60 cycles rms) 

Contact resistance Unitial!: 30-60 milliohms 
Life expectancy (electrical!: 

20 million operations at maximum rating 
100 million operations at V:z max rating 
200 million operations at low load 

Resonant frequency (reed): II 00 cps 

Operation 
Nominal coil power: 

Printed circuit: 1P 350 mw, 2P 600 mw, 
3P 700 mw, 4P 900 mw, 5P 1200 mw, 
6P 1600 mw 

Plug-in & bracket: 1P 350 mw, 2P 600 mw, 
3P 770 mw, 4P 1000 mw, 5P 140Q mw, 
6P 2300 mw, 8P 2300 mw, 12P 4000 mw 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 

Write for Bulletin GEA-7882 

CR120 TYPE M 

CR120 Type M relays are miniature units 
that provide fast operating time, long life, 
and reliability in a minimum amount of 
space. You can get as many as five cir­
cuits in a relay only 0.88 x 1.12 inches. 
They are available as enclosed printed­
circuit forms. 
The relays perform ON-OFF switching, 
and are ideal for scanning, instrumenta­
tion, counting and data processing appli­
cations. 
Enclosed forms assure mechanical pro­
tection and may . be ordered with or 
without potting compound. They are not 
affected by magnetic fields created by 
adjacent relays. All contacts are her­
metically sealed to give the highest pos­
sible fidelity. The miniature reed switches 
are manufactured and tested under clean­
room conditions. 

Forms with dual winding coils, special 
coil voltages, alternate pin length, and 
electrostatic shielding are also offered. 

Contact Characteristics 
Maximum rating (a-c or doc): 

4 watts, resistive 
0.125 ampere maximum 
120 volts maximum (60 cycles rms) 

Contact resistance Unitiall: 200 milIiohms 
Life expectancy (electrical!: 

5 million operations .at maximum rating 
15 million operations at 1fz max rating 

Resonant frequency (reed): 2000 cps 

Operation 
Nominal coil Power: 

1P 150 mw 4P & 5P 800 mw 
2P & 3P 500 mw 

Write for Bulletin GEA-7396 

GENERAL _ ELECTRIC 
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• 
HERMETICALLY 
SEALED RELAYS 

SEC. 4500 • RELAYS 

Unmatched for reliability, the light weight, thermal capabilities, 
and high resistance to shock of these hermetically sealed relays 
make them ideally suited for military and industrial electronic 
applications. 

Contact resistance is held to a minimum by silver contacts (with 
gold flash) combined with high contact forces. 
All high-temperature components allow the operation of these 
relays in ambient temperatures between - 65°C to + 125°C. 
Units are available with studs or brackets for mounting. The micro 
line has tab brackets for printed-circuit board application. 
Headers can be furnished with solder hooks, three-inch leads, 
plug-in (with socket availability information) and many special 
terminals. Write lOT Bulletin GEA-6628 

The reliability factor stems from exacting assembly (in a "White 
Room" where necessary), rigid quality control, well· equipped lab 
facilities and precise testing procedures. These manufacturing 
techniques, combined with GE's advanced engineering design, 
produce top·quality relays with dependable characteristics exceed· 
ing those of static switching devices. 

TRANSISTOR SIZE TO-52 (3SBS) 
All-welded including coils 
High contact forces, oyertravel 
lnw contact resistance 
High thermal margin 
Meets Mll-5757/40 

TRANSISTOR SIZE TO·52 (3SCS) 
INDUSTRIAL TYPE 
All welded 
low cost 

150 GRID-SPACE (3SBC, 3S8H) 
New small size 
low profile - only 0.32" high 
Terminals on 0.150" centers 
All-welded construction 
Meets Mll-5757/ 37 and 80 

150 GRID MAGNETIC LATCH 
(3S8M) 

Contact Contact 
Form Rating 

2PDT lA at 28 Yd-c 
0.2A at 28 Yd-c 

Ind. 

2PDT 1A at 28Vd-c 
0.2A at 28Vd-c 

Ind. 

1POT 2A at 28Vd-c 
2PDT 2A at 28Vd-c 
~ '12 at 115Va-c 

Sensi· 
tivity 

120 mw 

160 mw 

50 mw 
135 mw 
250 mw 

Size & Weight 

0.37/1xO.37/1xO.275" 
0.09 oz. 

0.37"xO.37/1xO.275" 
0.09 oz. 

0.32"xO.61/1xO.31/l 
0.13 oz. 

0.32/1xO.61/1xO.61" 
0.24 oz. 

New small size 
low profile 

4PDT 2A at 28 Vd-c Single coil 0.61/1xO.61/1xO.32/1 
O.SA 115 Va-c 100 mw 0.28 oz. 

All-welded construction 
Snap action - no hang-up 
Meets Mll-5757/85 

HALF·SIZE MICRO (3SAV) 
Terminals on 0.2" centers 
All-welded construction 
Bifurcated contacts 
Power or low-level switching 
Meets MIL-5757/9 

HAlF-SIZE MICRO (3SCV) 
INDUSTRIAL TYPE 
100 million life at low level 
Low contact resistance 
Normal overload capability 
Replaces reeds 

HALF-SIZE PLASTIC CASE (3SBV) 
(Not Hermetically Sealed) 

Dual coil 
200 mw 

2PDT 2A at 28 Vd-c 260 mw 
1A at 115Va-c 

2PDT 10' at 340 mw 
2A 28Vd-c 

10' low level 

Low profile - Low cost 2PDT 2A at 30 Vd-c 285 mw 
+ 85°C operation 0.5A 115Va·c 
Bifurcated contacts 
Rugged construction 

4-POLE MICRO (3SAH) 

All-welded construction 
No solder, solder flux 
Power or lOW-level switching 
Terminals on 0.2" centers 
Meets MIL-5757/12 

4PDT 2A at 26.5 Vd-c 400 mw 
1A at 115 Va-c 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. 

0.4"xO.8"xO.4f' 
0.35 oz. 

0.4/1xO.8/1xO.4f' 
0.35 oz. 

0,48/1xO.88/1xO:49/1 
0.3 oz. 

0.81"xl.Ol"xO.61" 
1.0 oz. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Vibration 
Capabilities Shock 

30 G's to 100 G's for 
3000 Hz 11 ms 

10 G's to' 
2000 Hz 

30G's to 
3000 Hz 

50 G's for 
11 ms 

Operate 
Time 

2 ms max 

Release 
Time 

1 ms max 

4 ms max 3 ms max 

4 ms max 4 ms max 

30 G'sto 100 G's for 4 ms max 4 ms max 
3000 Hz 11 ms 

30 G's to 50 G's for 4 ms max 4 ms max 
3000 Hz 11 ms 

10 G's to 
2000 Hz 

6 ms max .6 ms max 

5 ms max 5 ms max 

30 G's to 50 G's for 6 ms max 5 ms max 
3000 Hz 11 ms 

GENERAL e ELECTRIC 
1709 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

1710 

GRIGSBY-BARTON 
Everything in Reed Relays 

Miniature and DIP Models 
OJ 8B650, GB660 Series. GB650 relays have .150 grid 

terminals, and the GB660, .100 grid. Both series 
come in single and double·pole Form A and Form C mod­
els. Contact types available in Form A are: general-pur­
pose, instrument-grade, economy, high-voltage, mercury­
wetted and ultra-sensitive. Form C contact types include: 
general-purpose, instrument-grade, economy and 10-watt­
switching. All can be sup\Jlied with 5, 12 or 24 VDC coils. 
Magnetic shielding and internal clamp diodes a're optional. 
low .312 package height permits close PC board stacking. 

T GB811 Series. These micro-miniature, 14-pin DIP 
~ reed relays conform to JEDEC specifications. The 
.185 package height allows the densest possible PC 
board stacking. All models can be automatically inserted. 
Available in Form A, 2 Form A, and Form C-with optional 
internal clamp diodes and electrostatic shielding. Coils 
are designed for 10MA or 40MA 5 VDC drivers. 

f31 GB820, GB830 Series. These 14-pin (GB820) and 
W 8-pin (GB830) DIP reed relays come in over 150 
models-counting the many forms, coils and circuit op­
tions. Forms include Form A, 2 Form A, Form B, Form C, 
and mercury-wetted Form A, Form 8, and Form C models. 
They can be supplied with 3, 5, 12 or 24 VDC coils, as 
well as internal clamp diodes and electrostatic shielding. 
Contact ratings range up to 10 watts in Form A and 
Form B, and 8 watts in Form C. They fit standard 14-pin 
DIP receptacles and can be automatically inserted. Pack­
age height is .275 from seating plane. 

Conventional Models 
'4l 08129 Series. Compact high-reliability relays for 
~ high voltage switching. Can switch up to 20,000 
volts and stand-off up to 25,000 volts. Switch contacts 
are vacuum-sealed in a glass envelope. Nylon screws in 
phenolic housing permit base mounting. Available in 
Form A and Form B. 

'5l 08420, GB520 Series. Rugged open·framerelays 
U!..J available in single and double-pole Form A and Form 
C models. Molded nylon bobbin. GB520 relays come in a 
steel jacket for electromagnetic shielding. 

T 88500 Series. low-cost cylindrical relays suitable 
~ for PC, soldered or welded assembly. Miniature in 
size. Overall body length is 1 in. Maximum diameter is 
.425 in. Epoxy-molded housing. In Form A and Form C. 

fT1 OB21 Series. Compact, single-pole relays for PC 
W board applications. Displace less than V2 cU.in. Ter­
minal spacing is in multiples of .100 grid pattern. Epoxy­
fi lied interior protects components from physic a I shock. 

Available in Form A and B, with a variety of coils to 
meet special needs. Choose either nylon or steel case. 
The steel case provides electromagnetic shielding and 
can be supplied with cadmium, clear irridite or chrome-
plated finish. ' 

8B31 Series (not shown). Comes in same cases as GB2l 
Series, but has different contact pin arrangement. Avail­
able in mercury-wetted Form' A and dry-reed Form C. 
Mercury-wetted model combines high-speed switching 
with low contact resistance and high-power capacitY. 
It's excellent for either dry-circuit switching or power 
switching. 

Need Something Special? 
If one of our thousands of standard models does not 
meet your 'needs, we can give a special-design relay that 
will-at a reasonable cost. This could be either a modi­
fied-standard, or an original design. For example, a 
45,000-volt relay. Our capabilities in this area are well 
known throughout the industry. 
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GRIGSBY-BARTON 
Solid-State Switches and Relays 

When You Think Triacs, 
Think Reedacs® 
Reedacs1l> are semi or purely solid·state heavy·duty switches 
with triac capabi lities. All except miniature Reedacs come 
in models rated up to 30 amps at 120 or 240V RMS. Inrush 
load is ten times the rating. 

IlfI GB2200 Standard Reedacs. These semi solid·state 
~ devices have random, bounceless turn·on, with turn­
off at current zero. Exclusive circuitry (Patent Applied For) 
prevents premature triac failure. They can switch inductive, 
tungsten or resistive loads. Input can be any switch closure, 
DC pulse or 5 VDC logic. They offer operation in micro· 
seconds, 500 million cycles in life, and maximum input· 
output isolation. Available in nylon case with three terminal 
options; and, steel can with octal plug. UL listed. 

f91 GB7200 Synchro·Reedacs1l>. The patented circuitry of 
~ these solid'state, synchronous switches handles in·, 
ductive, capacitive, resistive or tungsten loads-with no 
minimum load current. This circuitry also prevents "half· 
wave phenomena" and delivers virtually zero RFI. Turn·on 
occurs no later than 4 volts into the cycle; and turn·off at 
current zero. Input can be any switch closure, DC pulse or 
5 VDC (PL, DlL) logic. Select from 60·Hz and 400·Hz 
models in three nylon·case designs or steel can with octal 
plug. 

!fii1o GB4200 Miniature Reedacs. Control resistive, capaci­
~ tive or inductive loads up to 2 amps, 240 volts AC. 
Input can be DC logic or external switch. Available in PC, 
wire· wrap and flying·lead designs. 

'fill GB5000 Reedac Phase Controllers. Available in 480 
L!.!J models in all. They consist of a triac, a diac and 
passive components mounted on a PC board. This is pack­
aged in a glass·filled nylon case you can mount on metal 
equipment frames. 

Select from 16 circuit assemblies with ratings up to 30 
amps (RMS) at 120 or 240V RMS. Besides the basic variable 
voltage circuitry, these circuit options are available in any 
combination: an RC network to minimize dv/dt to 10 volts 
per microsecond; an extended variable voltage circuit; an 
RFI suppression circuit; and a circuit that provides 5% 
variation between potentiometer input and load voltage. 
Choose from solder·lug, quick·connect and screw-type ter­
minals. 

Systems, Sub Systems 
and Logic Cards 
Grigsby-Barton can design and manufacture any type of 
switching or control system for you-from the simp-
plest reed-relay logic card to the most complex 
multiple-card systems. 

Traffic Control Logic - Typica I 
logic card designed for a 
computerized traffic 
control system 

rn 
GB2200 
Standard Reedacs 

Batch Weight Logic- One of a group 
of logic cards developed for an 

in-plant automated batch 
weighing system 

GB5000 Reedac 
Phase Controllers 

GRIGSBV- BARTON, INC. 
3800 INDUSTRIAL DRIVE, ROLLING MEADOWS, ILLINOIS 60008 • .TElEPHONE AREA CODE 312/392-5900 
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GUARDIAN~ ELECTRIC 
GENERAL PURPOSE RELAyS 
SERIES 640U·AC/645U-DC 

U/L Recognized Component File #E-17260A 

Typical Data far Pawer· Coils 

640U-AC 645U-DC 
Milli-

Volts Ohms Amps Ohms amps 

6 1.7 1.100 12 500 
12 6.8 0.500 50 240 
24 24 0.260 200 120 

110 ,- - 4000 27 
120 550 0.068 - -
240 2950 0.028 - -

• Lower current calls often recom· 
mended for units with fewer 
switches. Complete data in cata· 
lag described below. 

ALL PURPOSE ECONOMY RELAY 
A rugged, lightweight relay capable of unusually heavy power 
control for its size. "Capsul-Coil" molded nylon coil cover 
protects against knocks, abuse and moisture. ' 

COIL: 
Typical Voltages: AC - 3, 6, 12, 18, 24, 32, 50, 120 and 240 VAC 

DC - 1.5, 3, 6, 12, 18, 24, 32, 48 and 110 VDC 

Voltage Range: AC coils will operate satisfactorily at 15% below 
and 10% above rated voltage. DC coils at 20% below 
and 10% above rated voltage. 

Terminals: Solder lug standard., Also available: 'Kr!' quick 
connect. 

CONTACTS: 
Rating: Available in 11l2, 5 and 10 'ampere points at 120 V, 

60 Hz non-inductive load. 

Electrical Life: 250,000 operations min. at rated resistive load; 
100,000 min. 'with 45% power factor inductive load at 
rated voltage. 

Maximum Switches: 4PDT or 8PST. 

Material: Silver standard; alloys as specified. 

Insulation: Phenolic, tested at 1500 volts, 60 Hz 

Terminals: Solder lug standard. Also available: 
Taper tab, 'K." or 1I4" quick connecL 

Enclosures: Available - including octal or Jones plug. 

TEST A SAMPLE RElAY: Call your'Guardian rep. 

CALL OR WRITE FOR THE GUARDIAN 
GENERAL PURPOSE RELAYS CATALOG 

SERIES 1220AC/1225DC 
U/L Recognition File #E-23524 

TYPICAL OPERATING CHARACTERISTICS 
(3POT) 

1220AC-60 Hz 12250C 

Max.Cail Cail 
Current Currimt 

Volts Ohms in M.A. Ohms inM.A. 

6 3.3 690 18 335 
12 13 350 75 160 
24 54 190 300 80 

110 - - 6500 17 
120 1110 37 - -
240 5000 21 - -

2PDT or 3PDT ENCLOSED RELAY 
Modern, compact design makes this the standard of the 
industry. "Uni-Guard" continuous-loop moving blades eliminate 
soldered connections; snap-lock cover does away with wire 
retainers. Uses terminal panel as the male plug. Versatile ter­
minations: Solder lug, .110" quick connect, or socket plug in. 
Also available: 'Kr!' quick connect, taper tab and printed 
circuit .053". 

COIL: 
Typical Voltages: From 6 to 240 VAC, 60 Hz and from 6 to 

110 VDC. 

Voltage Range: AC coils will operate satisfactorilY at 15% below 
and 10% above rated voltage. DC coils at 20% below 
and 10% above. 

CONTACTS: 
Rating: 10 amps at 120 VAC npn-inductive. (7 amps U/L 

approved.) 

Electrical Life: 1,000,000 operations min. at rated resistive load 
AC; 2,000,000 @ 30 V max. ~C. 

Material: Gold flashed si Iver standard; alloys as specified. 
Combination: 2POT or 3POT switch capacity. 
Insulation: Molded arc resistant thermosetting material, tested 

at 1500 V, 60 Hz. 

Sockets: .500" and .875" thick sockets for chassis 
mounting available. Bracket available fOr 
mounting relay above chassis without 
socket. Complete data in catalog described 
below. 

This free 24-page manual and catalog is full of relay facts, 
figures and dimel'lsional drawings •.• covering the complete, 
comprehensi"" line of Guardian Genera'i Purpose relays. All 
in a single volume designed for easiest possible use. 

~ GUARDIAN®ELECTRIC 
1562 WEST CARROLL AVENUE 

CHICAGO, ILLINOis 60607 - 312/243-1100 

RELAYS • SOLENOIDS 

SWITCHES • STEPPERS 

SOLID STATE CONTROLS 
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GUARDIAN® ELECTRIC 
GENERAL' PURPOSE RELAYS 

SERIES 1310AC/1315DC 
U/L Recognition File #E-23524 

TYPICAL OPERATING CHARACTERISTICS 

1310AC 1315DC 
Nom. 
Volts Max. Attr. Max. Attr. 

50/60 Hz Ohms Voltage Ohms Voltage 

6 10.5 5.1 40 4.5 
12 45.0 10.2 160 9.0 
24 160.0 20.4 650 18.0 

110 - - 11,000 82.5 
120 3,900.0 102.0 - -

4PDT, 5 AMP ENCLOSED RELAY 
Long life, plug-in miniature relay especially suitable for 
computers, data processing equipment, business machines. 
Rugged but sensitive; just a bit more than one cubic inch. 
Heat resistant Lexan cover. 

Expected Mechanical Life: In excess of 50 million operations 
and 100,000 operations minimum @ rated AC load. In excess 
of 100 million operations and 100,000 operations minimum @ 
rated DC load. 

Time Values: Nominal voltage @ 250 C; Maximum Time Values 
- Pull-in time, 13 milliseconds; Drop-out time, 10 
milliseconds (DC). 

Approximate Weight: 1'12 oz. 

Terminals: Solder lug standard. 

CONTACTS: 
Material: Silver, gold flashed standard. Alloys as specified. 

COIL: 
power: 1.2 volt amps at nominal AC voltage @ 25°C; 0.9 watts 

at nominal DC voltage @ 250C. 

Sockets: Two socket designs available-with solder 
terminals or printed circuit terminals-for 
chassis mounting. 

PRINTED CIRCUIT TERMINATION: 

This relaY also available as 1310P-AC and 1315P-DC 
with printed circuit termination. Complete data in 
catalog described on preceding page. 

TEST A SAMPI.E REI.AY: Call your Guardian rep. 

NEED SOLENOIDS, TOO? 
CALL OR WRITE FOR 44-PAGE GUIDE 

SERIES 1350AC/1355DC 
Conforms to U/L requirements for business machines. 

2PDT PRINTED CIRCUIT RELAY 
Unique, compact design with .060" dia., 1~" long terminals on 
.1" grid spacing for standard printed circuit board. Solders right 
on PC board. Mechanical life in excess of 10 million operations. 

COIL: 

Voltage Range: Will operate from 15% below to 10% above rated 
voltage. 

CONTACTS: 

Rating: Contacts rated for 3 amps at 120 VAC resistive. 

Material: Fine silver or alloy. 

Insulation: Glass epoxy contact terminal board and molded 
nylon cover. 

Contact Load Life: Up to 500,000 operations. Complete data in 
catalog described on preceding page. 

OPERATING CHARACTERISTICS 
1355DC-DPDT 1350AC-DPDT 

Max. Coil 
Current 

Volts DC Ohms Milliamps Volts 60 Hz Ohms in M.A. 

6 38.0 158 6 9.5 420 
12 150.0 80 12 38.0 210 
24 600.0 40 24 150.0 110 
48 2400.0 20 48 600.0 42 

120 3500.0 23 

, 

Everything you need to know to spec a solenoid. All in a 
catalog covering Guardian Solenoids in every imaginable 
shape and size to meet virtually any electro-mechanical 
requirement. Includes specfal "How to Select a Solenoid" 
section. Free for the asking. . 

~. GUARDIAN®ELECTRIC 
1562 WEST CARROLL AVENUE 

CHICAGO, ILLINOIS 60607 - 312/243-1100 

RELAYS • SOLENOIDS 

SWITCHES • STEPPERS 

SOLID STATE CONTROLS 
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GUARDIAN® ELECTRIC 
STEPPING RELAYS (STEPPERS) 

MER ELECTRICAL RESET 

VERSATILE 24 POINT STEPPER 
Direct drive (steps on energization) with positive mechanical 
reset interlock actuated by the reset magnet and unlocked on 
the first energization of the step magnet. Assures positive reset 
on as short'a pulse as '/' .. of a second. 

Operating Voltages: From 6 to 240 VAC, 60 Hz, or 6 to 220 VDC. 
Voltage Range: From 10% above to 15% below rated voltage. 

Contacts: Deck contacts rated for 1.5 amps resistive at 120 
VAC, 60 Hz. (Contact capacity can be increased to make 
and break 5 amps resistive or 3 amps inductive by 
adding a selection interrupter switch on step magnet. 
Consult factory.) 

Terminals: Solder beads on deck. Solder lugs on auxiliary 
switches and coils. other 'types of terminals available. 

Speed of Operation: 
Self Stepping: AC approximately 25 steps per second 

DC approximately 30 steps per second 

Pulse Operated: AC up to 20 steps per second 
DC up to 25 steps per second 

Stepping Pulse: Min. pulse of 25 milliseconds duration required 
for each individual step. 

Reset Pulse: Minimum pulse of 10 milliseconds to initiate reset. 

Decks: 24 bridging contacts. 22 active positions using single 
circuit level (2 positions required for stops). 

Auxiliary Switches: 
On step magnet: Maximum of two ooles. 
On reset magnet: Maximum of two poles. 
On cam: Single pole only. Home or zero position standard. 

Circuit Levels: Single circuit level standard. Maximum total of 
two wipers on one or more decks. 

Weight: Approximately 10.5 ounces. 

Mounting: Three point mounting bracket. 

""OPERATING DATA 

AC DC 
Maximum Energizatioa Maximum Energization 

Period "Cycle Period "cycle 
Coil V.A. Watts Minutes Oa/Off Watts Minutes On/Off 

Step 35 20 5 10% 20 !'i 10% 
Reset 9 8 10 80% 8 10 80% 

" % = ON time + total time 
"* Based on standard unit. Modifications may require more power. 
The Guardian "M" or Midget family of steppers also 
includes the MC 24-contact Continuous Rotalton Step­
per and the MAS Add and Subtract Stepper. Complete 
data in catalog described below. 

TEST A SAMPLE STEPPER: Call your Guardian rep. 

CALL OR WRITE FOR THE COMPLETE 
GUARDIAN STEPPERS CATALOG 

PAS ADD & SUBTRACT 

3 STUDS 
6-32 (NC-2A) 

OVERALL WIDTH = 3V2" MAX. 

40 POIf~T B!-DIRECTIONAL STEPPER 
Selector wiper moves either direction depending on which coil 
is energized. Positive mechanical stops to limit travel after any 
specified number of steps aVailable. F:xpected life is 1,000,000 
steps yet selling price is low. ' 

Operating VOltages: From 6 to 240 VAC, 60 Hz, or from 6 to 
220 VDG. ' 

Voltage Range: From 10% above to 15% below rated voltage. 
Speed of Operation: 

Self StePIl!ng: AC/25 steps per second; DC/30 steps per 
second. 

Pulse Operated: AC/20 !lteps per second; DC/25 steps per 
second. 

Stepping Puis!': MinilTlum of 25 milliseconds duration required 
for each individual step. 

Oecks: One deck of 40 bridging contacts standard. Maximum 
of thrE1e decks available. 

Contacts: Deck contacts rated 1.5 amps resistive at 120 VAC, 
60 H~. 

Auxiliary Switches: 
On step magnets: Maximum of two poles on each magnet. 
On cam: Maximum of one' pole. 

Terminals: .055" quick connect on deck. ~6" quick connect 
on auxiliary switCheS lind coils. 

Circuit Levels: Single circlJit level standard. Maximum total of 
four wip~rs Qn ore'to 'three decks. 

Weight: APPf?xi!TIately 20 ounces. 
Mounting: Three pOint mqun~!ng bracket. 

""OPERATING DATA 

AC DC 
Maximum EnergizatiDn Maximum EnergizatiDn 

VA 
I PeriDd I "Cycle 

Watts Minutes On/Off 
I PeriDd I "Cycle 

Watts Minutes On/Off 

50 ~5 I' 4 I 15% 13 I 10 I 15% 

" % = ON tIme + total time 
** Based on st~ndard unit. Modifications may require more power. 

The GUllrdian "P" family of steppers also includes the 
PER 36-point Electrical Reset Stepper and the PC 
40-point Continuous Rotation Stepper. Complete data 
in catalog described below. 

This free 32-page manual and catalog is full of stepping relay 

facts, figWes, dimensional drawings and application data ..• 
covering the complete line of Guardian Steppers. All in a 

single volume designed for easiest possible use. 

RELAYS e SOLENOIDS 

SWITCHES • STEPPERS 

SOLID STATE CONTROLS 
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SEC. 4500 • RELAYS 

::B:.A. T ::B:.A. ""V\T .A. "Y' 
components 

5250 E. EVANS AVENUE 
(303) 756-8301 

DENVER, COLORADO 80222 
TWX 910-931-0568 

INTEGRATED 
DRIREED RELAY 

"lOR" SERIES 

I 
.250 M AX. 

~ [] f J IJ] II I I t 
.025 

I , I 

The"IDR" Integrated Drireed Relay is a 
miniature sized relay for Digital Integrated 
Package, (DIP), mounting. It can be mount­
ed in the standard in line, 14 pin, IC layout 
and operated from standard 5 Volt IC 
circuitry. 

-t .OB .600 
~'":I 

I 

.300 ---! 'I-
4° MAX.-j 

AVAILABLE IN SPNO CONTACT FORM ONLY. I: : 
1.~t"j f2 
3 ~ 4 

SCHEMATIC 
BonOM VIEW 

OPERATING SPECIFICATIONS: COIL CHARACTERISTICS @ 25°C: 
Contact Rating: Current; 0.5 Amp max. 

Voltage; 100 Volts max. 
Volt Amperes; 10 max. 

Nominal Must Must Resistance {) 

Carry Load; 1.0 Amp max. (non-switching) 
Contact Resistance: Initial; 0.100 Ohms max. 

After Life; 1.0 Ohms max. 
Life Expectancy: Low Level; 100 x 106 Operations. 

PIN 

565-0001. 

565-0002 

565-0003 

565-0004 

V DC 

3.0 

5.0 

12.0 

24.0 

Operate Release ±10% 

2.0 0.2 24 

4.0 0.4 90 

8.0 0.8 385 

16.0 1.6 1200 
28 V DC, 0.125 Amps; 5 x 106 Operations. 

Dielectric Strength: 300 V AC, rms, 60 Hz. ENVIRONMENTAL: 
Insulation Resistance: 108 Ohms min. @ 25°C. 
Operate Time (including bounce): 500 microseconds. 
Release Time (including bounce): 100 microseconds max. 

Temperature Range: -40°C to +85°C. 
Vibration: 20 G's @ 0 - 5K Hz. 
Shock: 100 G's. 

MICRO-MINIATURE DRIREED RELAYS for high density packaging 
adaptable for packaging with Ie and monolithic solid state devices 

SPECIFICATIONS 
CONTACT CONFIGURATION. SPST - NO· (one form A) 
DIELECTRIC STRENGTH. 
200 V a-c rms 60 Hz between open contacts, 
500V a-c rms 60 Hz contact to call. 
CONTACT RATING.· 
Switches up to 1/4 Ampere. 
INITIAL CONTACT RESISTANCE. 
200 mill/ohms maximum. 

SWITCHING SPEED. 
1.0 ms maximum Including bounce. 
Release time .5 ms 

ENVIRONMENTAL CHARACTERISTICS. 
Shock: 35 g's 11 ±1 ms duration. 
Vibration: 15 g's 10 to 2000 Hz 

Max. V DC ' 

5.0 

9.0 

19.5 

34.5 

MEAN TIME TO FAILURE" 
femperature -·Operating: -55° to +750 C. 

eem {1971 

I 

Load Operations 
.02mA • 012 V d-c 50,0_00,.Q!l_0 _ 
.01A • OSV d-c 20,000,000 
.125A 12Vd-c 10,000,000 
• 125A 28 V doc 2,000,000 
.250A 12 V d-c 1,000,000 

"Failure Is defined as 5 misses In 100,000 operations. 

Storage: -65° to +B5°C. 

SIZE • 
.230" diameter x .600" long . 
LEADS. 
Weldable, solderable . 

CASE: 
Polyvlnylidene fluoride with nylon end covers. 

INSULATION RESISTANCE. 10'· ohms at 100 V de between mutually Isolated terminals. 

Part Number 66625-1 66625-2 66625-3 66625-4 . 

Nominal rated call voltage: 3Vd-c 6V doc 12 V doc 26~ 
Maximum voltage. 3.B V doc 7.5 V doc 15 V doc 32 V doc 
Must operate (@ 25°C): 2.1 V doc 4.2 V doc B.3V doc 16.5 V d-c 
Must release (@ 25"C): 0.2 V doc 0.4 V doc O.B V doc 1.5 Vd-c 
Coli Resistance +10%: 50 Ohms 200 Ohms 800 Ohms 3750 Ohms 

ORDER BY HATHAWAY PART NUMBER 

See YELLOW SECTION for Local Offices, Phones .1715 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEM8L1ES I CONTROLS & DRIVES 

:H:.A. T:H:.A. ~.A. y-
components 

5250 E. EVANS AVENUE 
(303) 756-8301 

DENVER~ COLORADO 80222 
TWX 91u·931·0568 DRIREED RELAYS 

"GP" SERIES 

~ 
iSS 
~~ 
~o 

I~J - j 
±.OSO MAX. 

NOTE - COIL TERMINALS .028 ±.002 OIA. 
SWITCH TERMINALS .018 x .028 MAX. 

Nylon Case and Bobbin, Epoxy filled. 
Printed Circuit mounting 
Less than 1 ms switch time,S x 10' Ohms minimum 
insulation resistance 

Contact Form Part Number 

1 FormA 65630·1 
1 Form A 65630·8 
1 Form A 65630·15 
1 Form A 65630·22 
1 Form A 65630·29 
1 Form A 65630·36 

2 Form A 65630·2 
2 Form A 65630·9 
2 Form A 65630·16 
2 Form A 65630-23 
2 FormA 65630-30 
2 Form A 65639-37 

3 Form A 65630-3 
3 FormA 65630-10 
3 FormA 65630·17 
3 FormA 65630·24 
3 FormA 65630-31 
3 Form A 65630·38 

4 Form A 65630·4 
4 Form A 65630-11 
4 Form A 65630-18 
4 Form A 65630·25 
4 Form A 65630·32 
4 Form A 65630·39 

1 Form 8 65630-5 
1 Form 8 65630·12 
1 Form 8 65630-19 
1 Form 8 65630-26 
1 Form 8 65630-33 
1 Form 8 65630-40 

2 Form 8 65630-6 
2 Form 8 65630-13 
2 Form 8 65630·20 
2 Form 8 65630-27 
2 Form 8 65630-34 
2 Form 8 65630-41 

lA 18 65630-7 
lA 18 65630-14 
1A 18 65630-21 
lA 18 65630-28 
lA 18 65630·35 
lA 18 65630-42 

1 Form C 65627-1 
1 Form C 65627-2 
1 Form C 65627-3 

2 Form C 65627-4 
2 Form C 65627-5 
2 Form C 65627-6 

3 Form C 65627-7 
3 Form C 65627-8 
3 Form C 65627·9 

OPERATING CHARACTERISTICS 
Maximum Continuous Rating @ 25°C 

ELECTRICAL SPECIFICATIONS 

6 volt coils ................................................ 7.5 V d·c 

Contact Resistance - 200 Milliohms max. Initial 
2 Ohms End of Life 
Dielectric strength 

12 veilt coils ................................................ 15.0 V d·c 250 VRMS 60 Hz Open Contacts (Form A) 
200 VRMS 60 Hz Open Contacts (Form C) 26 volt coils ................................................ 32.5 V d·c 

Must operate (Maximum) @ 25°C 500 VRMS 60 Hz Between Mutually Isolated Members 

6 volt calls ................................................ 4.2 V d·c Contact Life - Up to 5 x 10' Operations 
Load Rating 12 volt calls ................................................ 8.3 V d·c 
Gold Alloy Form "A": Dry to 125mA, 4 watts max. 
Gold Ailoy Form "C": Dry to 125mA, 2 watts max. 
Rhodium Form "A": lOrnA to lA, 10 watts max. 

26 volt calls ................................................ 16.5 V d·c 

Must Release (Minimum) @ 25°C 
6 volt coils ................................................ 0.4 V d·c 

12 volt coils ................................................ 0.8 V d·c 
Oll'erate Time (lncludln/! Bounce) 
One Form A - 1.0 Millisecond 

26 volt coils ................................................ 1.5 V d·c One Form C - 1.5 Milliseconds 
Insulation Resistance--5 x 10' Ohms Minimum @ 25°C 
Contact Arrangement Environmental 

AMBIENT TEMP. RANGEl' VIBRATION 20 g's to 1000 Hz 1 Thru 4 ............................................................ Form A 
1 Or 2 ........................................ : ....................... Form B Operating: 0 to + 75Co SHOCK 35 g's 

Storage'-55to +85Co ALTITUDE 0 to 50000 feet , lThru3 ~mC ............................................................ 
Nominal Call Call Resistance 

Contact Choice Vpltage DC In Ohms Bottom View 

6 180 Gold Alloy Jf' r 
T~ 12 720 Gold Alloy lA L_........ , ~ 

26 3,300 Gold Alloy r 1 
6 180 Rhodium E.ooo ± .Ol?------l 

12 720 Rhodium l.I~MAX.'-------:'" 

26 3,300 Rhodium JOol ,1 tr ~. 6 145 Gold Alloy ,2A J-----:<J ~ n ~ I---1l 

12 575 Gold Alloy ; 

26 2,700 Gold Alloy 
d, 

6 145 Rhodium I 
12 575 Rhodium .2110 

26 2,700 Rhodium. 3A trl I 
~ 

6 105 Gold Alloy rf ~., i 
12 410 Gold Alloy 1 
26 1,900 Gold Alloy 

6 105 • Rhodium 

~ 
12 410 Rhodium m .', 1 26 1,900 Rhodium 

·4A 
,.,. -l 

6 80 Gold Alloy T~-~- ~ 
12 320 Gold Alloy I COIL.' ! I 

, ' , 
26 1,500 Gold Alloy .. 

6 80 Rhodium 
12 320 Rhodium roo 

26 1,500 Rhodium 18 ~'~1 6 145 Gold Alloy ~. =t~:jl 12 575 Gold Alloy 
26 2,700 Gold Alloy 

6 145 Rhodium 

~~. ,12 575 Rhodium ti.i ' I' 
26 2,700 Rhodium 28 L ::-_:_1 ~. 

6 105 Gold Alloy 
12 410 Gold Alloy _I., 

26 1,900 Gold Alloy 
6 105- Rhodium Mm 12 410 Rhodium lA, ~- . I 26 1,900 Rhodium t fl" -- L__ ~ 

6 80 Gold Alloy 18 ~,COIll ,: 

12 320 ~OldAlIoy 
26 1,500 old Alloy 

DOT 

6 80 Rhodium 

Jf'1~ l 12 320 Rhodium lC 26 1,500 Rhodium t-E:4di 
6 180 Gold Alloy 

12 720 Gold Alloy 

~~ 26 3,300 Gold Allor 2C TI CO~ ~__ ~ 

6 145 Gold Alloy 
IT , . ' ~ 

12 575 Golq Alloy 
26 2,700 Gold Alloy 

Wi 3C tL _____ ,~ 
6 80 GoidAiloy I _.-

12 320 Gold Alloy I COIL' ,j 
26 1,500 Gold Alloy 

, ' 

ORDER BY HATHAWAY PART NUMBER 
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SEC. 4500 • RELAYS 

:E:.A. T :E:.A. ""\lV" .A. "Y 
components 

INTERMEDIATE SIZE 
DRIREED RELAYS 5250 E. EVANS AVENUE 

(303) 756·8301 

"CR" SERIES 

Contact Form 

1 Form A 

1 Form A 

1 Form A 

2 Form A 

2 Form A 

2 Form A 

3 Form A 

3 Form A 

3 Form A 

4 Form A 

4 Form A 

4 Form A 

1 Form 8 

1 Form 8 

1 Form 8 

2 Form 8 

2 Form 8 

2 Form 8 

lA 18 

lA 18 

lA 18 

DENVER, COLORADO 80222 
TWX 910·931·0568 

Part Number 

66800-1 

66800-13 

66800-25 

66800-2 

66800-14 

66800-26 

66800-3 

66800-15 

66800-27 

66800-4 

66800-16 

66800-28 

66800-6 

66800-18 

66800-30 

66800-7 

66800-19 

66800-31 

66800-12 

66800-24 

66800-36 

OPERATING CHARACTERISTICS 

Maximum Continuous Rating @ 25°C 

ELECTRICAL SPECIFICATIONS 

6 volt coils ................................................ 7.5 V d·c 

contact Resistance - 100 Mililohms max. initial 
2 Ohms End of Life 

12 volt coils ................................................ 15.0 V d·c Dielectric Strength 
26 volt coils ................................................ 32.5 V d·c 350 VRMS 60 Hz Open Contacts \FOrm A) 

500 VRMS 60 Hz Between Mutua Iy Isolated Members 
Must Operate (Maximum) @ 25°C 

6 volt coils ................................................ 4.2 V d·c Contact Life - Up to 5 x 10' Operations 

12 volt coils ................................................ 8.3 V d·c Load Rating 
Gold Alloy Form "A": Dry to 125mA, 4 watts max. 
Gold Alloy Form "C": Dry to 125mA, 2 watts max. 
Rhodium Form "A": 10mA to lA, 10 watts max. 

26 volt coils ................................................ 16.5 V d-c 

Must Release (Minimum) @ 25°C 
6 volt coils ................................................ 0.4 V d·c Operate Time (Including Bounce) 

12 volt colis •.......•...••.....•.•..•....•••.•.........•••.. 0.8 V d·c 
26 volt colis ........................•....••..•..•.......•... 1.5 V d·c 

One Form A - 1.5 Millisecond 
Insulation Resistance - 1010 Ohms Minimum @ 25°C 
Contact Arrangement 

Environmental 
AMBIENT TEMP. RANGE I VIBRATION 20 g's to 1000 Hz 
Oper.: -55 to +750 C SHOCK 35 g's 
Storage: -65to +85°C ALTITUDE 0 to 50,000 feet 

1 Thru 4 ............................................................ Form A 
lOr 2 •.....•••...............•............•.•.....•.................. Form B 
1 .................................................................. Form 1A 1B 

Nominal Coil Coil Resistance 
Contact Choice Voltage DC In Ohms Bottom View 

ITs t +~ 6 145 Rhodium ----II--

lA .470 L .150 

12 580 Rhodium L t ---'---c=J- t rT 
11---~·400----' I 

26 2,200 Rhodium I 1.600 

IT· -----if--- .~ 2A .670 ..L- • -----it---- rlT 6 75 Rhodium Li -c::J---

12 280 Rhodium 

26 1,500 Rhodium 

IT .~ • ----II--

3A • ----II-- +n-.820 ...I.-

6 55 Rhodium L • 
-----il-- • 

i ~ ~ 12 220 Rhodium 

26 900 Rhodium 

IT + ------if--- • L 
. 150, + -----if--- +IT 

6 42 Rhodium I.oOO.L- + - -<>-----'- + 
Lr -----4>----- • 

12 150 Rhodium --=-- i 
26 700 Rhodium 

ITs 6 75 Rhodium 18 +-iso .670..1... • iF 

12 280 Rhodium L t ~ i , 
26 1,500 Rhodium +. 

TT. IF .~ 
6 55 Rhodium 28 .820 ~ .~ L; JF 

12 220 Rhodium --c::::J--- i 
26 900 Rhodium + 

IT 6 42 Rhodium 'lA, + ----II-- +~ ~._~~ L 
12 150 Rhodium 18 l + ----II-- .w 
26 700 Rhodium t~ i 

+ 
" 

ORDER BY HATHAWAY PART NUMBER To Order With Magnetic Shielding Case Specify CRM Series 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1717 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

::a:.A. T :B:.A.-v\T .A. "Y 
components 

5250 E. EVANS AVENUE ' 
(303) 756·8301 

DENVER, COLORADO 80222 
TWX 910-931-0568 DRIREED RELAYS 

lOR" SERIES 

r'$"')~ MAX. 

.!tMIN• 

.032 DIA. 

HEAVY WALL, SEAMLESS CONSTRUCTION 
SHIELDED CASE 
STRAIN RELIEVED COIL 
WELDED TERMINATION 

Contact Form 

1 Fqrm A 
1 FormA 
1 Form A 
1 Form A 
1 Form A 
1 Form A 

2 Form A 
2 FormA 
2 Form A 
2 Form A 
2 Form A 
2 Form A 

3 FormA 
3 Form A 
3 FormA 
3 FormA 
3 Form A 
3 Form A 

4 FormA 
4 Form A 
4 FormA 
4 Form A 
4 Form A 
4 Form A 

5 Form A 
5 FormA 
5 Form A 
5 FormA 
5 Form A 
5 Form A 

6 Form A 
6 Form A 
6 Form A 
6 Form A 
6 Form A 
6 Form A 

7 Form A 
7 FormA 
7 Form A 
7 Form Po, 
7 FormA 
7 FormA 

8 Form A 
8 Form A 
8 Form A 
8 Form A 
8 FormA 
8 Form A 

9 FormA 
9 FormA 
9 FormA 
9 Form A 
9 FormA 
9 FormA 

Part Number 

61450-1 
61450-13 
61460-25 
61450-37 
61450-49 
61450-61 

61450-2 
61450-14 
61450-26 
61450-3B 
61450-50 
61450-62 

61450-3 
61450-15 
61450-27 
61450-39 
61450-51 
61450-63 

61450-4 
61450-16 
61450-28 
61450-40 
61450-52 
61450-63 

61450-5 
61450-17 
61450-29 
61450-41 
61450-53 
61450-65 

61450-6 
61450-18 
61450-30 
61450-42 
61450-54 
61450-66 

61450-7 
61450-19 
61450-31 
61450-43 
61450-55 
61450-67 

61450-8 
61450-20 
61450-32 
61450-44 
iH450-56 
61450-68 

61450-9 
61450-21 
61450-33 
61450-45 
61450-57 
61450-69 

OPERATING CHARACTERISTICS 

Maximum Continuous Rating @ 25°C 

ELECTRICAL SPECIFICATIONS 

6 volt coils ................................................ 7.2 V doc 

con~ct Resistance - 200 Milliohms max. Initial 
2 Qhms End of Life 
Dielqctrlc 'Strength 12 volt colis ................................................ 15.0 V doc 250 VRMS !ill Hz Open Contacts (Form A) 

26 volt colis ................................................ 32.0 V doc 500 VRt.1S 60 Hz Between Mutually Isolated Members 

Must Operate (Maximum) @ 25°C Contact Life - Up to 5 x 10' Operations 
6 volt coils ................................................ 4.0 V doc LQa'd Rating 

Sold Alloy Form "A": Dry to 125mA, 4 watts max. 
Gold Alloy Form "C": Dry to 125mA, 2 watts max. 
Rhodium 'Form "A": lOrnA to lA, 10 watts max. 
Operate Time (InCludln~ Bounce) 

12 volt colis ................................................ S.O V doc 
26 volt coils ................................................ lS.0 V doc 

Must Release (Minimum) @ 25°C 
6 volt coils ............................................... _ 0.2 V doc Onq Form A - 1.0 Millisecond 

One Form C - 1.5 Milliseconds 
12 volt coils ................................................ 0.5 V doc I~sulation Resistance - 10" Ohms Minimum @ 25°C 26 volt coils ...... :......................................... 1.0 V doc Capacitance ' ' ' 
Environmental 
AMBIENT TEMP. RANGE I VIBRATION 20 g's to 1000 Hz 
Operating: 0 to +S5Co SHOCK 35 g's 
Storage: -55 to +85Co ALTITUDE 0 to 50,000 feet 

5PF Max. Between Any Two switching Elements 
CQntact 'Arrangement 
1 Thru 12 .......................................................... Form A 
1 Or 2 .: .............................................................. Form B 
1 Thru 4 ............................................................ Forln C 

Nominal Coil 
Voltage DC 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 
6 

12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
2B 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28 

6 
12 
28; 

6 
12 
28 

Coil Resistance 
In Ohms 

300 
1,200 
5,000 

300 
1,200 
5,000 

100 
400 

2,200 
100 
400 

2,200 

100 
400 

2,200 
100 
400 

2,200 

75 
300 

1,650 
75 

300 
1,650 

75 
300 

1,650 
75 

300 
1,650 

50 
200 

1,100 
50 

200 
1,100 

50 
200 

1,100 
50 

200 
1,100 

50 
200 

1,100 
50 

200 
1,100 

50 
200 

1,100 
50 

200 
1,100 

Contact Choice 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Ailoy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
'Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold A!IOY 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Bottom View 

lA g=' ~'2 . . ab, 

"~~±::~ I' 00 
1.250 

3A 

4A 

5A 

6A 

7A' 
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components 
5250 E. EVANS AVENUE 

(303) 756-8301 
DENVER, COLORADO 80222 
TWX 910·931-0568 

UR" SERIES CONTINUED 

Nominal Coil 
Contact Form Part Number Voltage DC 

10 Form A 61450-10 6 
10 Form A 61450-22 12 
10 Form A 61450-34 28 
10 Form A 61450-46 6 
10 Form A 61450-58 12 
10 Form A 61450-70 28 

11 Form A 61450-11 6 
11 Form A 61450-23 12 
11 Form A 61450-35 28 
11 Form A 61450-47 6 
11 Form A 61450-59 12 
11 Form A 61450-71 28 

12 Form A 61450-12 6 
12 Form A 61450-24 12 
12 Form A 61450-36 28 
12 Form A 61450-48 6 
12 Form A 61450-60 12 
12 Form A 61450-72 28 

1 Form 8 61542-1 6 
1 Form 8 61542-3 12 
1 Form 8 61524-5 28 
1 Form 8 61542-7 6 
1 Form 8 61542-9 12 
1 Form B 61542-11 28 

2 Form 8 61542-2 6 
2 Form 8 61542-4 12 
2 Form 8 61542-6 28 
2 Form 8 61542-8 6 
2 Form 8 61542-10 12 
2 Form 8 61542-12 28 

lA 18 61540-1 6 
1A 18 61540-3 12 
1A 18 61540-5 28 
lA 18 61540-7 6 
lA 18 61540-9 12 
1A 18 61540-11 28 

2A 28 61540-2 6 
2A 28 61540-4 12 
2A 28 61540-6 28 
2A 28 61540-8 6 
2A 28 61540-10 12 
2A 28 61540-12 28 

1 Form C 63961-1 6 
1 Form C 63961-2 12 
1 Form C 63961-3 28 

2 Form C 63962-1 6 
2 Form C 63962-2 12 
2 Form C 63962-3 28 

3 Form C 63963-1 6 
3 Form C 63963-2 12 
3 Form C 63963-3 28 

4 Form C 63964-1 6 
4 Form C 63964-2 12 
4 Form C 63964-3 28 

I~~ .-----l--. 18 lA, t--T-il .. 31T 
~ F 1 ' , 

18 i~l~i 

~±~ .1,250 

~ 1 }Dol 2A, 28 I i L:t r76 :1 " a 
Jf 'I i 1 ~'r" J Itl!i+ I, I 28 

Ii 1 u 1-.55~±45O..J ; 
10---1,250 ---'-

SEC. 4500 • RELAYS 

DRIREED RELAYS 
Coil Resistance 

In Ohms Contact Choice Bottom View 

25 Gold Alloy roo'! 100 Gold Alloy 
550 Gold Alloy 

25 Rhodium 
100 Rhodium 8A 'IHl1~t! 550 Rhodium 

25 Gold Alloy 
100 Gold Alloy 
550 Gold Alloy 

25 Rhodium 
100 Rhodium 
550 Rhodium 

~fl 
25 Gold Alloy 

100 Gold Alloy ~-==1~ .100 ~ 
550 Gold Alloy 

9A 25 Rhodium ~:--it 11--
100 Rhodium 

~'~JlW 550 Rhodium 

100 Gold Alloy 
400 Gold Alloy 

2,200 . Gold Alloy 
100 Rhodium 
400 Rhodium 

r--r-'---'---t 2,200 Rhodium 

100 Gold Alloy ~"t I 
400 Gold Alloy ~r:::=n r8:~ lOA 

,.....---. ~ 

2,200 Gold Alloy . ~ +-----l~-~ IT '~ 
100 Rhodium 
400 Rhodium fFl~ Tl 2,200 Rhodium 

75 Gold Alloy 
300 Gold Alloy 

1,650 Gold Alloy 
75 Rhodium 

300 Rhodium 1 gl 1,650 Rhodium 

50 Gold Alloy ~~ j+====l_ ~: 200 Gold Alloy llA i-t:::::=:::!-+ 
1,100 Gold Alloy 

IFI Ii ~ 50 Rhodium 
200 Rhodium 

1,100 Rhodium 

300 Gold Alloy 
1,200 Gold Alloy 
5,000 Gold Alloy 

~ 
100 Gold Alloy 
400 Gold Alloy 

2,200 Gold Alloy 

12A 100 Gold Alloy r::=:~~ .,~ 
400 Gold Alloy n=r==nill 2,200 Gold Alloy 

75 Gold Alloy l... ___ 

300 Gold Alloy 
1,650 Gold Alloy 

f#~~l 
~ t ' -.....--" ~. ~ 

1C ,~ , ! +=;:J I~ l 
'18• t 3C .445i 

' I t'!I!, 
-.U I. ~O-*".~j ~~'50~ 1.2'~ .550 1.25 .,so .1 

~D §1 (:~I;gr 
T~ : ! " L:::;::::' · ~'--~-r 2C 

,;~.~~ 

'~~f " II j 4C ill t~ . it=*J I~, . ~ !k;;~'±~!~"iI.1 o~ 
"! 

1'_='450-=i='450~ J 1.2' 
.550 ..5.50 

1.25 

ORDER BY HATHAWAY PART NUMBER 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEM8LIES / CONTROLS & DRIVES 

::H:.A. T :E-1.A. -vv-.A. "Y 

"J" 

components 
5250 E. EVANS AVENUE 

(303) 756·8301 
DENVER, COLORADO 80222 
TWX 910·931·0568 ORIREED RELAYS 

OPERATING CHARACTERISTICS 

Maximum Continuous Rating @ 25°C 
6 volt coils ................................................ 7.5 V doc 

12 volt coils ................................................ 15.0 V doc 

ELECTRICAL SPECIFICATIONS 
Contact Resistance --- 200 Milliohms max. initial 
2 Ohms End of Life 
Dielectric Strength 

26 volt coils , ...................... : ......................... 32.5 V doc 250 VRMS 60 Hz Open Contacts (Form A) 
500 VRMS 60 Hz Between Mutually Isolated Members 

Must Operate (Maximum).@ 25°C 
6 volt coils ................................................ 4.2 V doc 

Contact Life --- Up to 5 x 10' Operations 

12 volt coils ................................................ 8.3 V doc 
26 volt coils ................................................ 16.5 V doc 

Must Release (Minimum) @ 25°C 
6 volt coils ................................................ 0.4 V doc 

Load Rating 
Gold Alloy Form "A": Dry to 125mA, 4 watts max. 
Gold Alloy Form "C": Dry to 125mA, 2 watts max. 
Rhodium Form "A": 10mA to lA, 10 watts max. 
operate Time (Including Bounce) 
One Form A --- 1.0 Millisecond 12 volt coils ................................................ 0.8 V d·c 

26 volt coils ................................................ 1.5 V doc One Form C --- 1.5 Milliseconds 

FORM C .4JO MAlt Environmental 
"===uo-===~=-tfc......L. AMBIENT TEMP. RANGE I VIBRATION 20 g's to 1000 Hz 

Insulation Resistance --- 10" Ohms Minimum @ 25°C, 
Contact Arrangement 
1 Thru 4 ............................................................ Form A ,.. 1.10 

OPEN Operating: 0 to + 75Co SHOCK 35 g's 
SWITCH LEADS 018> 028 MAX storage: -55to +85Go ALTITUDE 0 to 50,000 feet 

lOr 2 ................................................................ Form B 
1 Thru 4 ............................................................ Form C 

Nominal Coil Coil Resistance 
Contact Form Part Number Voltage DC In Ohms Contact Choice Bottom View 

2 Form 8 61900-6 6 150 Gold AIIOyr~· -~~~:::=====---I 
2 Form B 61900-14 12 600 Gold Alloy I' 
2 Form 8 61900-22 26 2,800 Gold Alloy 1 A IT 
2 Form 8 61900-30 6 150 Rhodium ,·'f'r·07 

2 Form 8 61900·38 12 600 Rhodium 1 B 1][::==:::11--' .... ' ---- f-=====-
2 Form B .. 61900-46 26 2,800 Rhodium l= -,------H--- f-=====-
lA IB 61900-8 6 125 Gold AIIOYII __ -l-_:":"'::' :::=:===~_~ 
lA 18 61900-16 12 500 Gold Alloyll .. 
lA IB 619,00-24 26 2,300 Gold Alloy I 

lA 18 61900-32 6 125 Rhodium ! 
lA 18 61900-40 12 500 Rhodium I 

, 

lC 
lA 18 61900-48 26 2,300 Rhodium 

1 Form C' 0515003 6 300 Gold Alloy! 2C 
1 Form C 0515004 12 1,200 Gold Alloy I 
1 Form C 0515005 26 5,600 Gold Alloy I 

------------+--------------~---------+--------~--------~--~----·---------------I 

1720 

2 Form C 
2 Form C 
2 Form C 

3 Form C 
3 Form C 
3 Form C 

4 Form C 
4 Form C 
4 Form C 

0515006 
0515007 
0515008 

0515009 
0515010 
0515011 

0'515012 
0515013 
0515014 

6 200 Gold Alloy 
12 800 Gold Alloy 
26 3,800 Gold Alloy 3C 

6 150 
12 600 

Gold Alloyll---~----------'---------1 

26 2,800 

6 
12 
26 

125 
600 

2,300 

Gold Alloy 
Gold Alloy 

Gold Alloy 
Gold Alloy 
Gold Alloy 

4C 

ORDER BY HATHAWAY PART NUMBER 
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SEC. 4500 • RELAYS 

components ' 

DRIREED RELAYS 5250 E. EVANS AVENUE 
(303) 756-8301 

DENVER, COLORADO 80222 
TWX 910-931-0568 

"K" SERIES 

I 
I 

US MAX. 

r .500 
MAX. NOTE - COIL TERMINALS 

.02B :±:.002 DIA. 
SWITCH TERMINALS 
.018 x .028 MAX. 

PC Mounting, Nylon Case and 
Bobbin, Epoxy filled. 
Efficient coil with low power consumption. 
High Insulation Resistance 

contact Form 

1 Form A 
1 Form A 
1 Form A 
1 FormA 
1 Form A 
1 Form A 

2 Form A 
2 Form A 
2 Form A 
2 Form A 
2 Form A 
2 Form A 

3 Form A 
3 Form A 
3 Form A 
3 Form A 
3 Form A 
3 Form A 

4 Form A 
4 Form A 
4 FormA 
4 FormA 
4 FormA 
4 FormA 

1 Form B 
1 Form B 
1 Form B 
1 Form B 
1 Form B 
1 Form B 

2 FormB 
2 Form B 
2 Form B 
2 Form B 
2 Form 8 
2 Form B 

lA 18 
lA 18 
lA 18 
lA 18 
lA IB 
lA IB 

1 Form C 
1 Form C 
1 Form C 

2 Form C 
2 Form C 
2 Form C 

3 Form C 
3 Form C 
3 Form C 

eem/1971 

Part Number 

62057-1 
62057-9 
62057-17 
62057-25 
62057-33 
62057-41 

62057-2 
62057-10 
62057-18 
62057-26 
62057-34 
62057-42 

62057-3 
62057-11 
62057-19 
62057-27 
62057-35 
62057-43 

62057-4 
62057-12 
62057-20 
62057-28 
62057-36 
62057-44 

62057-5 
62057-13 
62057-21 
62057-29 
62057-37 
62057-45 

62057-6 
62057-14 
62057-22 
62057-30 
62057"38 
62057-46 

62057-8 
62057-16 
62057-24 
62057-32 
62057-40 
62057-48 

64819-1 
64819-2 
64819-3 

64819-4 
64819-5 
64819-6 

64819-7 
64819-8 
64819-9 

OPERATING CHARACTERISTICS 

Maximum Continuous Rating @ 25°C 

ELECTRICAL SPECIFICATIONS 

6 volt coils ...................... , ........................ , 7.5 V doc 

Contact Resistance - 200 Milliohms max. initial 
2 Ohms End of Life 
Dielectri.c Strength 12 volt coils ........ , ........ ' ................ , ...... , ...... 15,0 V doc 250 VRMS 60 Hz Open Contacts \FOrm A) 26 volt coils ........ , ...................... , .. , ...... , ...... 32.5 V doc 500 VRMS 60 Hz Between Mutua Iy Isolated Members 

Must Operate (Maximum) @ 25°C 
6 volt coils ........ , ...... , .......... , ........ ,............ 4.2 V doc 

Contact Life - Up to 5 x 10' Operations 
Load Rating 

12 volt coils .. , .................................... ,........ 8.3 V doc Gold Alloy Form "A": Dry to 125mA, 4 walts max. 
Gold Alloy Form "C": Dry to 125mA, 2 walts max. 
RhQdium Form "A": 10mA to lA, 10 walts max. 
Operate Time (Including Bounce) 

26 volt coils ................ , ...... , .............. , .. , ... _ .. 16_5 V doc 

Must Release (Minimum) @ 25°C 
6 vblt coils ........ ,....................................... 0.4 V doc 

aile Form A - 1.0 Millisecond 12 volt coils ................................................ 0.8 V doc 
One Form C - 1.5 Milliseconds 26 volt coi Is ................................................ 1.5 V doc 

Environmental 
AMBIENT TEMP. RANGEl VIBRATION 20 g's to 1000 Hz 
Operating: a to + 75Co SHOCK 35 g's 
storage' -55to +85Co ALTITUDE 0 to 50,000 feet 

Insulation Resistance-5 x 10' Ohms Minimum @25°C 
Contact Arrangement 
1 Thru 4 ............................................................ Form A 
1 Or 2 ................................................................ Form B 
1 Thru 3 ............................................................ Form C 

Nominal Coil 
Voltage DC 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 
6 

12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

Coil Resistance 
In Ohms 

300 
1,200 
5,600 

300 
1,200 
5,600 

200 
800 

3,800 
200 
800 

3,800 

150 
600 

2,800 
150 
600 

2,800 

125 
500 

2,300 
125 
500 

2,300 

200 
800 

3,800 
200 
800 

3,800 

150 
600 

2,800 
150 
600 

2,800 

125 
500 

2,300 
125 
500 

2,~00 

300 
1,200 
5,600 

200 
800 

3,800 

125 
500 

2,300 

Contact Choice 

Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium 
Rhodium 

1A 

Bottom View 

.1oJr':l~ r Tf: !l----I:::COjF'Q-,,-# I_~ 8 

11 ~ 1 
ft:::"',.ooo ± .010 =:rr 
~1.150HAlC.~ 

Rhodium m I ~ 1 
2A ' "fl -ill!hn . ~~. 

Gold Alloy IT ......... 
Gold Alloy ~ I il 
Gold Alloy 11-_-1-_________ --1 
Rhodium 
Rhodium ~" 
::~dd~:y 3A if COIL' I ~ 
Gold Alloy 
Gold Alloy 1,1-_-1-_________ --1 
Rhodium 
Rhodium 
Rhodium 

4A Gold Alloy 
Gold Alloy 
Gold Alloy 
Rhodium II---i---,-,,---- -----I 
Rhodium TYF a:==='==::;,--. 
Rhodium t.--I~I 'III 

Gold Alloy 18 ~PT i .1 
Gold Alloy 11---1-------------1 
Gold Alloy 
Rhodium 
Rhodium 
Rhodium 

Gold Alloy 

28 
Gold Alloy 11-_-+-_________ --1 
Gold Alloy m. 
RhodiumL ! 
Rhodium 1 A --'- p-----, I 
Rhodium ' 1,"1" h---- l.. -- • 

18 ~~, l' Gold Alloy , 
Gold Alloy 11-_--I-___ DO_' _______ ---l 
Gold Alloy , , 

~~g~!~S 1C f~:LdH 
Gold'Alloy 
Gold Alloy 
Gold Alloy 2C ."o~ TYP. 

TI ~o~ __ ~ 
IT'll 

Gold Alloy 11---4--------------1 
Gold Alloy 
Gold Alloy 

Gold Alloy 
Gold Alloy 
Gold Alloy 

3C .tH1 1 --- , 
! COIL' : J 
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See YELLOW SECTION for Local Offices, Phones 1721 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEM8L1ES / CONTROLS & DRIVES 

components 
5250 E. EVANS AVENUE 

(303) 756-8301 
DENVER, COLORADO 80222 
TWX 910-931-0568 . DRIREED RELAYS 

ilLS" SERIES OPERATING CHARACTERISTICS 

Maximum Continuous Rating @ 25°C 

ELECTRICAL SPECIFICATIONS 

LOW SILHOUETTE OPEN FRAME 
Low-loss, spot welded reed to pin connection. 
Also available with·snap-on magnetic shielding case. 

Contact Form 

1 Form A 
1 Form A 
1 Form A 
1 Form A 
1 Form A 
1 Form A 

2 Form A 
2 Form A 
2 FormA 
2 FormA 
2 Form A 
2 Form A 

3 Form A 
3 Form A 
3 Form A 
3 Form A 
3 Form A 
3 Form A 

4 Form A 
4 Form A 
4 Form A 
4 Form A 
4 Form A 
4 Form A 

6 Form A 
6 Form A 
6 Form A 
6 Form A 
6 Form A 
6 Form A 

1 Form 8 
1 Form 8 
1 Form 8 
1 Form 8 
1 Form 8 
1 Form 8 

2 Form 8 
2 Form 8 
2 Form 8 
2 Form 8 
2 Form 8 
2 Form 8 

lA 18 
1A 18 
lA 18 
lA 18 
1A 18 
1A 18 

1 Form C 
1 Form C 
1 Form C 

2 Form C 
2 Form C 
2 Form C 

Part Number 

67300-1 
67300-6 
67300-11 
67300-31 
67300-36 
67300-41 

67300-2 
67300-7 
67300-12 
67300-32 
67300-37 
67300-42 

67300-3 
67300-8 
67300-13 
67300-33 
67300-38 
67300-43 

67300-4 
67300-9 
67300--14 
67300-34 
67300-39 
67300--44 
67300-5 
67300-10 
67300-15 
67300-35 
67300-40 
67300-45 
67300-16 
67300-20 
67300--24 
67300--46 
67300-48 
67300-50 
&7300-17 
67300-21 
67300-25 
67300-47 
67300--49 
67300-51 

67300-28 
67300--29 
67300-30 
67300-52 
67300-53 
67300-54 

67300-18 
67300-22 
67300-26 

67300-19 
67300-23 
67300-27 

6 volt coils ................................................ 7.5 V doc 

Contact Resistance - 200 Milliohms max. initial 
2 Ohms End of life 
Dielectric Strength 12 volt coils ................................................ 15.0 V doc 
250 VRMS 60 Hz Open Contacts (Form A) 26 volt coils ................................................ 32.5 V d·c 
500 VRMS 60 Hz Between Mutually Isolated Members 
Contact life - Up to 5 x 10' Operations Must Operate (Maximum) @ 25°C 

6 volt coils ................................................ 4.2 V doc Load Rating 
12 volt coils ................................................ 8.3 V doc Gold Alloy Form "A": Dry to 125mA, 4 watts max. 

Gold Alloy Form "C": Dry to 125mA, 2 watts max. 
Rhodium Form "A": 10mA to lA, 10 watts max. 

26 volt coils ................................................ 16.5 V doc 

Must Release (Minimum) @ 25°C 
6 volt coils ................................................ 0.4 V doc g~:r}~r~i~~lr.~u~Wffs:~~~3e) 

12 volt coils ................................................ 0.8 V doc 
One Form C - 1.5 Milliseconds 26 volt coils ................................................ 1.5 V doc 

Environmental 
AMBIENT TEMP. RANGE I VIBRATION 20 g's to 1000 Hz 
Operating: 0 to +75Co SHOCK 35 g's 
Storage: -55 to +85CO ALTITUDE 0 to 50,000 feet 

Insulation Resistance - 10" Ohms Minimum @ 25°C 
Contact Arrangement 
1 Thru 4 ............................................................ Form A 
lOr 2 ................................................................ Form B 
1 Thru 2 ............................................................ Form C 

Nominal Coil 
Voltage DC 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 
6 

12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

6 
12 
26 

Coil Resistance 
In Ohms 

180 
720 

3,300 
180 
772 

3,300 

145 
575 

2,700 
145 
575 

2,700 

105 
410 

1,700 
105 
410. 

.1,700 

80 
320 

1,500 
80 

320 
1,500 

55 
220 

1,040 
55 

220 
1,040 

145 
575 

2,700 
145 
575 

2,700 
105 
410 

1,700 
105 
410 

1,700 

80 
320 

1,500 
80 

320 
1,500 

145 
575 

2,700 

105 
410 

1,700 

Contact Choice Bottom View 

Gold Alloy I' r!- f-l-
Gold Alloy' 1 A .". ~ -+ -----It--- •. '50 
Gold Alloy L -+ -------=-- i 'T 
Rhodium I + ''- ,.ooo---..;:r 
Rhodium II--+-,..:-i=i=;====~:::::::::;:=r=h~ 
Rhodium J. ":' • ---H---- • ~ 
Gold Alloy 2Ar ~ : ~ : IT 
Gold Alloy 
Gold Alloy 11----T--=r==+i=r=i=====Fn-l 
Rhodium III IT ----,L 
Rhodium I'" : =~ :---"';'-
Rhodium ! 3A T -L- : ~: ' 

Gold Alloy I 
Gold Alloy II + 

Gold Alloy ·ir----r--=rl ~!~=t===::::::;::::;-f___lrl. 
Rhodium ' -+ _r-- • .15' 
Rhodium .410 • _r-- -+---.-
Rhodium 4A' .... ..L. -----!r-- -+ I 

Gold Alloy I L: =;;:= : 
Gold Alloy +/ • 

Gold Alloy I~' --IT~=r=i====:::r=:;-T--j 
Rhodium II IT ------<>--- +-~ 
Rhodium .560 , ••• ------<>--- -+ ~ 
Rhodium ------<>--- -+ I ' 

Gold Alloy 6A T~ .+-•• Gold Alloy 
Gold Alloy, 
Rhodium 

------<r-- • 

-=-. 
Rhodium 

Rhodium I~~ 
Gold Alloy 18 .5" +- ---;<----- +-
Gold Alloy li -+ ------r---=:J--- • .'50 

Gold Alloy + 

Rhodi um i-i'----,r=ir=r=::::;::====;:::::;----i 
Rhodium J .t. 
Rhodium .610 :L -+ JI -+ ~ 
Gold Alloy 28 L,: C!I------=""---------LLI: iT 
Gold Alloy"", ---=-
Gold AI loy It----t--..:+--------I 
Rhodium rr-- ----r-
Rhodium 
Rhodium 1 A 410 • - - • r--r-,.,...L I • .:. 

Gold Alloy 18 L +- -----If------ • ~ 
Gold Alloy • --=-- . ~ 
Gold Alloy , , 
Rhodium 
Rhodium 
Rhodium 

1C 

+ 

ITo r*- .f---1---
.520 ..L +- -----it-L- : IT 
L,LJ;,!!-----------c=-___ ---LU Gold Alloy II 

Gold Alloy, 
Gold AlloYI!I~ ---jl-;:~+ ::;==;===:::::;:-::li-l 

1 i : =:=r::e-- :r'50 Gold Alloy I 
Gold Alloy, 
Gold Alloy 

2C L+~::..c -+ 

.!,.i·I'!I---=-------'=---L1 
+ 

ORDER BY HATHAWAY PART NUMBER To Order With Magnetic Shielding Case Specify LSM Series 
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.: HART -ADVANCE RELAY DIVISION {P" 
;. OAK ELECTRO/NETICS Corp. DeDt. HE, Crystal Lake, III. 60014 

Phone: (815) 459·5000 TWX: 910·634·3353 Telex: 722-447 

GENERAL PURPOSE RELAYS 

TYPE 67 
UL RECOGNIZED 

TYPE GHU 
CSA APPROVED & 
UL RECOGNIZED 

Specifications 

Enclosure 

Contact Forms 

Contact Arrange. 
Contact Material 

Contact Ratings 
Available 
@ 28 VDC or 
115 VAC 

Terminals 

Mounting 

TELEPHONE RELAYS 
, 'Speclfit:a1lons 
Enclosure 
Contact Forms 
Contact Arrange. 
Contact Rating 

Terminals 

Mounting 

Type 67 
Acrylonitrile styrene Cover Std.; 
Lexan Available on Special Order. 
C's with Bifurcated or Non·bifur· 
cated Crossbar Contacts. 
Standard 2C, 4C, 6C, 8C. 
Gold Flashed Silve r Composite. 

Adjustment Resistive Inductive 
Power 3A. 1.5A. 
Power SA. 3A. 
Power 7A. SA. 
Sensitive lA. 0.5A. 
Sensitive 3A. 1.5A. 

Printed Circuit Plug·inor Solder 
(Solder Lug or Printed Circuit Slick· 
ets Available). 
Printed Circuit, Panel or Plug·ln. 

TYpeS 
Open, dustile, or hermetically sealed 
A, B, C, D, E 
8 form C max. 
Dry circuit to 10 Amps 
Solder, plug·in, taper tab, and 
printed circuit· 
Two #6-32 tapped holes on %" 
centers 

Many other styles and sizes of telephone type relays are available. Contact 
factory for details. 

SOLENOIDS - TUBULAR, BOX FRAME, LAMINATED 

SItH lin.1 Weight 
1Il .. ~ Power 

P, I (0..1 :ont. Du . MountingJ 
Contolrty Threade 

TJpe Dla; '1&111. (ozJ Watts Va" '{4" W' ,'1'4" Bushing 
C7-18 'M. IVa 1f2 2.0 1.5 .5 ~.-32 
C8-14 1f2 % 1 2.4 O.B - %-32 
CB-24 '/2 11f2 I1f2 3.5 3.0 1.3 0.2 - %-32 
CS-32 1f2 2 2 4.0 2.5 1.5 1.0 O.B %-32 
C12-24 '1'. I1f2 3 3.5 7.0 3.0 2.0 1.0 '%,-32· 
CI6-lS 1 lIf. 4 4.0 10.0 3.5 0.2 - '1'.-24 
ClS-32 1 2 51f2 5.5 20.0 S.O 3.0 1.0 3/.-24 
C24-26 lIf2 1% 10 7.0 50.0 15.0 5.0 1.0 1-27 
C24-38 I1f2 2% 18 10.0 90.0 40.0 15.0 8.0 1-27 

t Nut and Lockwasher Supplied . 
• Higher forces available for intermittent duty cycles. 

Call 
" PUll (oz.) Conti Duty 

" 1JIr" 14" W' '14" Dis. wt; Power 
Type Size (In.) . 101.) Max • AC DC AC DC AC DC AC DC 
41 1xl%,xllf. 'M6" 6 3W 4 3 1.5 1.5 - - - -
42 lxl%2x2 'A," 8 SW 3 16 3 8 1 2 - -
38 lU.x12%,xl% 1f211 12 lOW 14 40 9 14 3 3 - -
39 lU.x1,%,x21fs 1f211 16 12 W 8 40 6 12 5 2 - -
40 lU.xl27~,x2% 1f211 20 15W 7 64 4 27 3 6 2 2 
51 2X.x11~.x31f2 - 16 60 VA 272 - 72 - 56 - 40 -

'Diameter of Plunger 

SEC. 4500 • RELAYS 

RELAYS & SOLENOIDS 
POWER 
RELAYS 

Specifications 
Enclosure 
Contact Arrange. 

TypeW 
Covered 
2 X's, 2 Y's, or 1 X and 1 Y 

TYPE W 

Contact Material 

Contact Rating 
Based upon 
10% duty 
cycle (1 sec. 
on, 9 sec. off) 

Silver or Silver Cad. Oxide 
25 amps res. or 12.5 amps . 
inductive at 240 VAC @ .75 P.F. 
1 h.p. 120 VAC (9SA Locked Rotor-
50 Cycles) 
2 h.p. 240 VAC (72A Locked Rotor-
50 cycles) 
5 to 25 A at 28V D.C. 

UL RECOGNIZED 
CSA APPROVED 

Terminals 

TJpe Specifications 
Contact Arranga. 1 thru 5 Form A, B or C, or Combinations Thereof 

338 Code 13-10 Amps., 125 Volts AC Resistive 

Contact Rating Code 14-20 Amps., 125 Volts AC Resistive 
Code 15-25 Amps., 125 Volts AC Resistive 
Code 31-25 Amps., 250 Volts AC Resistive 

Size 2~."H X 2U."W x 2"D 
HV Contact Arrange. 1 Form X, Y, or Z 

Contact Rating Will break .up to 5000 volts BMS.at 200 MA cur· 
rent - 8000 volts on specia larder 

Size 3}f."H x 2%,''W x l'%z"D 
PC Contact Arrange. Up to 4 Form A, B, or C; or Combinations Thereof 

Contact Rating 
15 Amps Resistive at 115 VAC or 26.5 VDC 
5 Amps Inductive at 115 VAC or 26.5 VDC 

Size l'%,"H x 2,%,"W x 3}f."D 

SENSITIVE RELAYS 
Speclfit:a1lons 
Weight 
Enclosure 
Contact Arrange. 

Contact Rating 

Mounting 

TYPE SV 
Sensitivity 

TUBULAR TYPES 

, BO'< FRAME 
TYPES 38, 39, 

40,41,42 

Type Sv 
6.5 Ounces Max. 
Clear Plastic Dustite Cover 
1 Form C (SPDn 
1 Amp Resistive at 115 VAC or 
26.5 VDC 
0.5 Amp Inductive at 115 VAC or 
26.5 VDC 
Two 'U." Dia. Holes 
.005 Watts (Factory Adjustment) 

LAMINATED 
TYPE 51 

"COO FRAME­
Consult Factory 
for Physical & 
Elec. Details 

eem /1971 See YELLOW SECTION for Local Offices, Phones 1723 



Vol. 2 ACTIVE. COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CONTROL-PAK ™ 
• RELIABLE MAINTENANCE-FREE OPERATION 

• RUGGED CONSTRUCTION 

SERIES 723 

The 723 Series Control·Pak is a family of rapid 
response, self contained A.C. controllers designed 
for switching loads up to 6 amps. The unique design 
and ru~ged construction insure protection against 
contamination, mOisture, vibration and shock. 
Control·Pak is capable of controlling inductive, 
capacitive, hi·inrush, and resistive loads; and pro· 
vides reliable, arcless, bounceless, maintenance·free 
switching with a lifespan in excess of 50 million 
operations. 

SERIES 724 

The 724 Series Control·pak Is a family of rapid reo 
sponse, self contained A.C. controllers designed· fOI 
switching loads up to 12 amps. The unique design 
and ru~ged construction insure protection against 
contamination, moisture, vibration and shock. 
Control·Pak is capable of controlling. inductive, 
capacitive, hi·inrush, and resistive loads; and pro· 
vides reliable, arc less, bounce less, maintenance·free 
switching with a lifespan in excess of 50 million 
operations. 

SERIES 733 

The 733 Series Control·Pak. a family of rapid 
response, self contained A.C. controllers designed 
for switching loads up to 6. amps. The unique design 
and ru~ged construction insure protection against 
contamination, moisture, vibration and shock. 
Control·Pak is capable of controlling Inductive, 
capacitive, hi·inrush, and resistive loads; and pro· 
vides reliable, arcless, bounce less, maintenance·free 
switching with a lifespan in excess of 50 million 
operations. 

SERIES 612 

Developed primarily for the computer peripheral 
device market, this three phase solid state con· 
troller provides arcless "make" and zero current 
"break". These attributes reduce the R.F.I. and 
E.M.1. to levels where equipment drive motors can 
be operated adjacent to low level logic circuits. 

SERIES 701 

The 701 Series Control·Pak is a family of 1.5 amp 
printed circuit board solid state relay controllers 
for PCB mounting. The 701 Series is available in 
120/240 volt 50/60 Hz. at 1.5 amps. 

• RAPID RESPONSE 
.• LONG LIFE 

• External Contact 

2.5 "20S : 3A 

IHI~ f: 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

A 
A 
A 
A 
A 
A 
A 
A 

24 
20S 

".:<\"*'. * 
j:~8 175 
i:;8,5 2.SK 

;,<2~ 175 
'?'S;5. 2.SK 

175 
2.SK 

175 
2.SK 

100 
3S0 
1.5K 
6.lK 
1.5K 
35K 

* 
175 
700 
700 
* 

175 
700 
700 

.. A ..... 
ELECTRONICS. INC. 

3600 WEST CLARENDON AVENUE PHOENIX, ARIZONA 85017 PHONE: 602/277-4834 
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SEC. 4500 • RELAYS 

.. A ..... 
ELECTRONICS, INC. 

3600 WEST CLARENDON AVENUE PHOENIX, ARIZONA 85017 PHONE: 602/277·4834 TWX: 910·951·1535 

Hamlin Electronics, Inc. produces a broad line of rapid response, rugged, 
self·contained solid state A.C. controllers designed for sWitching resistive and 
inductive loads up to 25 amps. Offering the most complete selection of kC. 
controliers available in the industry, Hamlin Electronics is able to supply a 
Control·Pak for your switching problem - no matter what it may be. 

Utilizing basic triac circuitry Hamlin has adapted it to three phase, proportional 
temperature control, and to soft start motor and lamp controllers in addition 
to ali the options of on/off and zero paint switching. 

SERIES 773 

The 773 Series Control·Pak is a family of rapid reo 
sponse, self contained A.C. controllers designed for 
switching loads up to 6 amps. The unique design 
and rugged construction insure protection against 
contamination, moisture, vibration, and shock. 
Control·Pak is capable of controlling inductive, 
capacitive, hi·inrush, and resistive loads; and pro· 
vides reliabie, arciess, bounceless, maintenance·free 
switching with a lifespan in excess of 50 million 
operations. 

SERIES 763 

The Series 763 Octal Base Controller offers direct 
plug·in capabilities for ease in mount'ing and reo 
placement of existing relays. Operate time of 
1 millisecond and life in exceS$ of 100 million 
operations are jiJst two of the outstanding fea· 
tures offered in this Control·Pak line. 

SERIES 733 

The Latching Controller is an adaptation of the 
Hamlin Electronics, Inc.'s solid state 733 Series 
Controller. The control circuit provides for "on 
state" of the ioad when a pulse is applied to the 
"set" terminal and for "off state" of the load when 
a pulse is applied to the "reset" terminals. The 
pulse must be at least one (1) millisecond long at 
5, 12, 24, or 48 volts. 

e 
z: 
;: 
u 
I-

i: 
en .... .... 
CI -z: 
CI 

' .... .... 
CI -z: 
CI 

e 
:: = u 
l-

i: 
en 
CI ... ..... 
N 

ffi ... ... 
CI ... 
I­
z: 
CI 
u 
CD :: = u 
!a: ... 

773·11·030 
773·11,130 
773-11·330 
773·11-530' 
773-12~30 

,:773:~2·130:" 
'713:1~330: ' 
:hi~j2;53Q:" 

: 763·11.000 
')63-11~100 

763·11;500 
il63, 11 ,500 

:'763.11'600 
:[763.11-700 
".;',.:-" , 

,-:763·11·120 
76H}320 
763·11-620 

, 763·11.720 
763·11·13Q 
763-l1~330 

76Hl·630. 
763~11~730, 
76,3.11',140" . 
'763~11'340 

', .. ,.", 

763·11·640 
763·11·74.0 ",' 

763·21·000 
763·2,1"100 
763'21·30.0 
763.21~00,' 
763.2,1.600 ' 
763·21 ;100., 

733·3l·100 
733-31·200 
733-31·300 
733-31-400 
733-32·100 
733·32·200 
733·32·300 
733-32-400. 

* External Contact 

6 

5 ',120 ;, 
:)ZP" 5 

5 "120 
5 ')29 
5 129 
5 

<~~'" 2.5 
2.5 '120'" 
2.5 ,. 't.~9' 

; 

2.5 ,>120::: 
2.5 J2b:' 
2.5 ':'l20'; 
2.5 

}~ 2.5 
2.5 

" 
2.5 ;129; 
2.5 120, ' 
2.5 120, 

5 120 
5 120, 
5 12,.0 
5 '120. ' 
5 ;120". 
5 ,'120 

6 120 
6 120 
6 120 
6 120 
6 240 
6 240 
6 240. 
6 240 

6 
24 

A 2.5 
A 
A 6 
A 24 
A 2:5 

A ,i" • • 
's ,,' 

40 A 
A 24 10; 

A 2.5 '4 
A 24 ;, •• ;l~ 
A 120 ':8:6;, 

')0: 0 ';"6 
0 1,·,";Z4 ;{f~&" 
0 24 

I;.,. 

,;;i~~ 
0 120 

2A 6 
2A "'24-, 
2A 24 
2A I,; 120 
20 6 ,60 

24 :';'15:' 20 
1~' 20 24 , .,",".: 

20 120 15 

A ,', * 
A ,6 40 
A 24 10 
A 2:5' '-,'4 
A 24 10 
A 120 '~j) 

A 6 6 133 
A 12 12 20< 
A 24 24 ,iO 

, , 
A ,48. 48 I; 5 
A 6, 6 ,33, 
A 12 12 ,:20 
A 24 24 10 
A 48 48 ,5 

CONTROL-PAK'" 
Solid State A C Relays and Controllers 

eem/1971 See YELLOW SECTION for Local Offices, p~ones 

'25·49 

7.50 
175 9.25 
2.8K 9.25 
700 11.80 10.15 

I 

10.05 8,55' 
,:': ~: . 

175 13.80 11;75', 
2.8K 13.80 1L~5,::: 
700 15.20 ' 12.90 

• 8.75 7.75 7.35 
1.5K 10.10 9.00 8.45 
2.4K 10.10 9.00 8.45 
700 11.10 9.85 9.30 
2.4K 12.20 10.85:' 

~~I 
14K 12.20 lO.85~ 
1.5K 11.10 9'.9U; 
2.4K 11.10' 11I~< 2.4K 13.40' 

i,1.~O' 14K 13.40 
100 12.20 10.80 10,gO • 
1.,6K 12.20 10.80 10.20 
1.6K 13.40 11.90 11;20 
8K 13.40 It90 11.20 
100 13.85 12;30 11.60 
1.6K 13.85 12.30 11.60 
1.6K 16.20 13.55 12,80 
8K 16.70 14.90 14.10 . 2,i.20. 18.85 '17.80 
1.5K 23.70 21.10 19.90 
2.4K 23.70 21.10 19.90 
700 :26.10 23.2,Q 21.90 
2.4K >2iI;7i:f 25:50. 2~;lO' 
14K 28.70." 25;50 ' ,:'24',10,; ,. " . ':,~> 

150 ,10.60 9.55 !:~ 600 10;60 9.55" 
2.4K 10:60 9;55 9.0~;, 
9.6K 10.~O 9.55 9,lllll;-
150 15.05 13.$5~ 12.80' 
600 15.05 13.55 12.80 
2.4K 15.05 13.55 12.80 
9.6K 15.05 13.55 12.80 

1725 



Vol. 2 ACTIVE- COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Max. Max. 

MA & MS TO-5 SERIES RELAY M 
A 

.2 0 Max. , .2 0 Max. 

.335 Dia. . ~335 Dia. 

1726 

'I 
I' , I 

III 
I 

Qualified 
MIL·R·5757 

, . 
, , 

I 

GENERAL SPECIFICATIONS 

CONTACT CAPABILITIES 

RATING 

I 

\1 

10,000,000 operations at low level. 1,000,000 operations at 0.5 
amp, 28V d·c resistive load. 100,000 operations at 1.0 amp, 
28V d·c resistive load. 

CONTACT RESISTANCE 
0.1 ohm maximum before life (measured 1ll" from header). 0.2 
ohm maximum after life at maximum rated current (measured 
1ll" from header). 

CONTACT BOUNCE 
1.5 milliseconds maximum 

OVERLOAD 
2 amps at 28V d·c for 100 operations minimum 

INSULATION RESISTANCE 
10,000 megohms minimum between mutually insulated terminals 

ENCLOSURE 
Hermetically sealed. All welded. 

ENVIRONMENTAL CHARACTERISTICS 

TEMPERATURE RANGE 
- 65'C to + 125'C. (Higher temperature ratings on special order) 

VIBRATION 
.06" DA or 30G, 10·3000 cps. 

SHOCK 
80 G's 

MILITARY SPECIFICATIONS 
All Hi·G MA and MS Series relays are manufactured in accordance 
with Military Specification MIL·R·5757 and its applicable detail 
specification. 

DPDT 
CONTACTS 

1 
M 
A 

SPDT 
CONTACTS 

M 
S 

DPDT 
CONTACTS 

1 
M 
S 
SPDT 

CONTACTS 

Authorized Hi-G dealers are located throughout the U.S. and Canada 

] . ±.010 
~~ ~O~O Mon. _ ~S7 

.012 Dia. (S Leads) .012 Dla. (S Leads) 

ENCLOSURE AND HEADER· STYLES 

.320D~ 

:':~m' ® 
ELECTRICAL 

DIAGRAM 

NOTE: TERMINAL NUMBERS ARE FOR REFER­
ENCE ONLY AND DO NOT APPEAR ON PART. 

'" "" s.f;'] Max. Max;· 

T 
, .2S0 Max. ' .2S0 Max. 

-+ -t±.01O 
~ ~ 0 ~ Min.~7" 

.017 Dia. (5 Leads) .017Dia. (5 Leads)' 

ENCLOSURE AND HEADER STYLES 

ELECTRICAL 
DIAGRAM 

9:J~-~~' 
~UO~OMin. 

.017 Dla. (S Leads) 

ENCLOSURE AND HEADER STYLES 

ELECTRICAL 
DIAGRAM 

NOTE: TERMINAL NUMBERS ARE FOR REFER­
ENCE ONLY AND DO NOT APPEAR ON PART. 

W ~'Q~;'IJ,~, 
I -+±.OlO J 0187" 

~ 0 D 1.500 Min. ~ 
.017 Dia.csfeadS) .017 Dla. (5 Leads) 

ENCLOSURE AND HEADER STYLES 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attention: Relay Sales Engineering ..• or call us at (203) 623-2481. Your. inquiry will receive our prcmpt attention. 
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Sensitivity: 
130 milliwatts 

Operate Time: 

Qualified 
3.0' milliseconds maximum at nom. coil 
voltage over temperature range. 

Release Time: 
2.5 milliseconds maximum at nom. coil 
'voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
125V RMS 60 cycles at 70,000 feet 

Weight: 
0.07 ounce with leads trimmed to I1l ". 
add 0.02 ounce lor leads 

Sensitivity: 
100 milliwatts 

Operate Time: 

Qualified 
2.0 milliseconds maximum at nom. can 
voltage over temperature range. 

Release Time: 
2.0 milliseconds maximum .at nom. coil 
voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
300V RMS 60 cycles at 70,000 feet 

Weight: 
0.06 ounce with leads trimmed at 11l", 
add 0.02 ounce for leads 

Sensitivity: 
60 milliwatts 
Operate Time: 

Qualified 
4.5 milliseconds maximum at nom. coil 
voltage over temperature range. 
Release Tillie: 
2.5 milliseconds maximum at nom. coil 
voltage over temperature range. 

Dielectric Strength: 
500V RMS 60 cycles at sea level 
125V RMS 60 cycles at 70,000 feet 
Weight: 
0.10 ounce with leads trimmed to 11l", 
add 0.02 ounce for leads 

Sensitivity: 
40 milliwatts 
Operate Time: 

Qualified 
4.0 milliseconds maximum at nom. coil 
voltage over temperature range 

Release Time: 
2.5 milliseconds maximum at nom. coil 
voltage over temperature range 
Dielectric Strength: 
500V RMS 60 cycles at sea level 
300V RMS 60 cycles at 70,000 feet 

Weight: 
.08 ounce with leads trimmed to 11l", 
add 0.02 ounce for leads 

Hi·G 
Pari No. 

Wire Terminal 

MAW·6 
MAW·9 
MAW·12 
MAW·18 
MAW·26 

Pin Terminal 

MAP·6 
MAP·9 
MAP·12 
MAp·18 
MAp·26 

Hi-G 
Pari No. 

Wire Terminal 

1MAW·6 
IMAW·9 
1MAW·12 
1MAW·18 
IMAW·26 

Pin Terminal 

1MAp·6 
1MAP·9 
1MAP·12 
1MAP·18 
1MAp·26 

Hi·G 
Pari No. 

Wire Terminal 

MSW·6 
MSW·12 
MSW·26 
MSW·36 
MSW-48 

Pin Terminal 

MSP·6 
MSp·12 
MSP·26 
MSP·36 
MSP·48 

Hi·G 
Pari No. 

Wire Terminal 

1MSW-6 
1MSW·12 
1MSW-26 
1MSW·32 
1 MSW-40 
Pin Terminal 

1MSP·6 
1MSP·12 
1MSP·26 
1MSP·32 
1MSP·40 

Mililary 
Part No. 

M5757. '40·001 
M5757.40·002 
M575740·003 
M5757 40·004 
M5757,40-005 

M5757,'40·006 
M5757 '40·007 
M5757 40·008 
M5757/40·009 
M5757/40·01O 

Military 
ParI No. 

M5757/38·003 
M5757/38·004 
M5757/38·002 
M5757/38·001 
M5757/38·005 

M5757/38·008 
M5757/38·009 
M5757/38·007 
M5757/38·006 
M5757/38·010 

Military 
Part No. 

M5757/70·001 
M5757/70·002 
M5757/70·003 
M5757/70·004 
M5757/70·005 

M5757/70·006 
M5757i70·007 
M5757/70·008 
M5757 170·009 
M5757.70·010 

Military 
Pari No. 

M575769-001 
M5757 69·002 
M5757 69-003 
M5757 69·004 
M5757/69·005 

M5757. 69·006 
M5757 '69·007 
M575769-008 
M5757.69·009 
M5757. 69·010 

DC Coil 
Coil Voltage evOC) Resistance 

Nom. Max. Ohms 
± 10('( at 25° C 

6 8 98 
9 12 220 

12 16 390 
18 24 880 
26.5 32 1560 

6 8 98 
9 12 220 

12 16 390 
18 24 880 
26.5 32 1560 

OCCoil 
Coil Voltage (VDe) Resistance 

Nom. Max. Ohms 
± 10'( at 25° C 

6 8 125 
9 12 280 

12 16 500 
18 24 1130 
26.5 32 2000 

6 8 125 
9 12 280 

12 16 500 
18 24 1130 
26.5 32 2000 

DC Coil 
Coil Voltage (VDCl Resistance 

Nom. Nin. Ohms 
± 10('( at 25° C 

6 10 200 
12 20 850 
26 40 3300 
36 57 6500 
48 75 11000 

6 10 200 
12 20 850 
26 40 3300 
36 57 6500 
48 75 11000 

DC Coil 
Coil Voltage {VDCl Resistance 

Nom. Max. Ohms 
:± lO'1r at 25° C 

6 11 255 
12 22 1025 
26 45 4000 
32 57 6500 
40 75 11000 

6 11 255 
12 22 1025 
26 45 4000 
32 57 6500 
40 75 11000 

SEC. 4500 • RELAYS 

Pullin 
Vollage 

VDC Max .• " 

4.5 
6.8 
9.0 

13.5 
18.0 

4.5 
6.8 
9.0 

13.5 
18.0 

Drop Oul 
Vollage VDC ,. 

Max. Min. 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

*Over temperature range 

Pullin 
Voltage 

VDC Max ... 

4.5 
6.8 
9.0 

13.5 
18.0 

4.5 
6.8 
9.0 

13.5 
18.0 

Drop Oul 
Voltage VDC .:. 

Max. Min. 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

3.2 .18 
4.9 .35 
6.5 .41 

10.0 .59 
13.0 .89 

*Over temperature range 

Pullin Drop Oul 
Current Current (MA) 

(Ma) Max. Max. Min. 

17.5 8.7 1.7 
8.4 4.2 0.8 
4.2 2.1 0.4 
3.0 1.5 0.3 
2.4 1.2 0.2 

17.5 8.7 1.7 
8.4 4.2 0.8 
4.2 2.1 0.4 
3.0 1.5 0.3 
2.4 1.2 0.2 

Pullin Drop Oul 
Current Currenl {MAl 

(Ma) Max. Max. Min. 

12.5 6.25 1.2 
6.25 3.12 0.6 
3.16 1.58 0.3 
2.47. 1.23 0.2 
1.91 0.96 0.15 

12.5 6.25 1.2 
6.25 3.12 0.6 
3.16 1.58 0.3 
2.47 1.23 0.2 
1.91 0.96 0.15 

Ordering Information: Standard items may be ordered by part number shown. For variation consult factory. 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attenfion: Relay Sales Engineering. , . or call us at· (203) 623-2481. Your inqUiry Will receive our prompt attention, 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1727 
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r05 HYBRID SERIES RELAY 

1728 

After an extensive period of research and development, 
the ultimate method of incorporation of hybrid com­
ponents has been achieved within the T05 relay. This 
new concept produces a totally integrated device and 
insures complimentary reliability. Hi-G, Inc., through 
its in-house Integrated Circuit Division, developed an 
integral thick film circuit compatible to the relay and 
its intended environments. The silicon planar expitaxial 

diodes and transistors are eutectically bonded to a 
thick film ceramic substrate. All electrical connections 

l05 HYBRIDS 
FROM HI-G 
• Suppression 
• Suppression with Steering 

• 'Transistor Driven 

are accomplished utilizing the advanced techniques of 

integrated circuit technology. This discrete and totally 
independent component is subsequently bonded to the 

relay's coil terminals to insure reliable electrical and 
mechanical interconnections. We have eliminated ex­
posed interwiring and the potential hazards of lead 
fatigue. Because of this. process and on the basis that 
the relay and thick film circuitry comprise two inde­
pendent and discrete components, each device retains 
its original and intended reliability . 

. SUPPRESSION SUPPRESSION/STEERING TRANSISTOR DRIVEN 

Each of Hi-G's relays are available 
with an integrated coil suppression 
diode to provide inhibitation of the 
inductive arc voltage produced by 
the coil. 

The addition of a series diode to the 
suppressed coil circuit provides the 
added advantage of polarity reversal 
protection and the elimination of 
diode damage. 

The addition of an internal transistor 
coil drive provides increased operat­
ing sensitivity, high isolation while 
retaining the )1igh level switching 
capability of the contacts. 

TYPE "0" TYPE "DO" 

GENERAL SPECIFICATIONS 
RATING: 10,000,000 operations at low level. 1,000,000 
operations at 0.5 amp, 28V doc resistive load. 100,000 
operations at 1.0 amp, 28V doc resistivE! load. 

CONTACT RESISTANCE: 0.1 ohm maximum before life 
(measured Va" from header). 0.2 ohm maximum after 
life at maximum rated current (measured Va" from 
header). 

CONTACT BOUNCE: 1.5 milliseconds maximum. 

OVERLOAD: 2 amps at 28V doc for 100 operations 
minimum. 

INSULATION RESISTANCE: 10,000 megohms minimum 
between mutually insulated terminals . 

• 8ifilar Suppression also Available; Consult Factor/. 

TYPE "T" 

ENCLOSURE: Hermetically sealed. All welded. 

TEMPERATURE RANGE: -65°C to +125°C. 

VIBRATION: .06" DA or 30G, 10-3000 cps. 

SHOCK: 80G's for 11 milliseconds. 

DIODE CHARACTERISTICS 25°C: PIV 100V min. 

MAXIMUM COIL TRANSIENT: 
Transistor Coil Drive: 1.0V Suppression: 2.0V 

TRANSISTOR CHARACTERISTICS 25°C: 
Emitter-Base Voltage: 6V max. 
Collector-Base Breakdown Voltage: 80V min. @ 100 /La. 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06?96 
Attention: Relay Sales Engineering ... or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 
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r05 HYBRID RELAYS 
MAW SERIES RELEASE TIME: Transistor lMAW SERIES RELEASE TIME: Transistor 

OPOT Driven - 7.5 milliseconds SPOT Driverl - 7.5 milliseconds 
maximum at nom. coil volt- maximum at nom. coil volt-
age over temperature range. age over temperature range. 

335 Di.a 335 Dia. RELEASE TIME: Coil Sup-

~". ~r~l 
RELEASE TIME: Coil SUp-

Max. Max. pression - 4.0 milliseconds Max. Max:- pression - 4.0 milliseconds 
. 20 Max. maximum at nom. coil volt- T maximum at nom. coil volt-• 280 Max • I .280 Max. I .280 Max • 

-+±.010 
age over temperature range. -+ --I±.010 age over temperature range. 

00 0050 Min. _ ~87 DIELECTRIC STRENGTH: OOO~Mln. ~7" DIELECTRIC STRENGTH: 
.012 Dia. (8 Leads) .012 Dla. (8 Leads) 500V RMS 60 cycles at sea .017 Dia. (5 Leads) .a17Dia. (5 Leads) 500V RMS 60 cycles at sea 

level. 125V RMS 60 cycles level. 300V RMS 60 cycles 
OPERATE TIME: 3.5 milli- at 70,000 feet. OPERATE TIME: 3.5 milli- at 70,000 feet. 
seconds maximum at nom. WEIGHT: 0.07 ounce with seconds maximum at nom. WEIGHT: 0.06 ounce with 
coil voltage over tempera- leads trimmed to Va", add coil voltage over tempera- leads trimmed at Va", add 
ture range. 0.02 ounce for leads. ture range. 0.02 ounce for leads. 

MAW SERIES OPOT 
Relay Part No. MAW-5 MAW·6 MAW-9 MAW-12 MAW-18 MAW-26 

Type D DD T D DD T D DD T D DO T D DO T D DD T 

Coil Nominal 5YOC 6YDC 9VDC 12VDC 18VOC 26.5VOC 
Coil Resistance ±lO% 50 39 50 98 78 98 220 220 220 390 390 390 880 880 880 1560 1560 1560 
PUll-in (max.) VDC 3.5 3.5 4.5 5.2 6.8 7.8 9.0 10.0 13.5 14.5 18.0 19.0 
Base CUrrent to turn-an (min.) 

MADC 3.00 2.04 1.36 1.03 0.68 0.50 
Drop-oul (max.) VDC 2.5 2.5 3.2 3.2 4.9 4.9 6.5 6.5 10.0 10.0 13.0 13.0 

lMAW SERIES SPOT 
Re lay Part No. lMAW-5 lMAW·6 lMAW·9 lMAW·12 lMAW·18 lMAW·26 

Type D DD T D DD T D DD T 0 DO T 0 DO T 0 DO T 

Goil Nominal 5VOC 6VOC 9VOC 12VOC 18VOC 26.5VOC 
Coil Resistance ±10% 63 50 63 125 98 125 280 280 280 500 500 500 1130 1130 1130 2000 2000 2000 

, Pull·in (max.) VDC 3,5 3,9 4,5 5,2 6.8. 7.8 9.0 10.0 13.5 14.5 18.0 19.0 
Base Current to lurn·on (min.) 

MADC 2.38 1.60 1.70 0.80 0,53 0.40 
Drop·oul (max.) VDC 2,5 2.5 3,2 3,2 4.9 4.9 6,5 6.5 10.0 10.0 13.0 13.0 

MSW SERIES RELEASE TIME: Transistor lMSW SERIES RELEASE TIME: Transistor 

SENSITIVE Driven - 7.5 milliseconds SENSITIVE 
Driven - 7.5 milliseconds 

maximum at nom. coil volt- maximum at nom. coil volt-
OPOT age over temperature range. SPOT age over temperature range: 

w~ 
RELEASE. TIME: Coil Sup-

I'~"I ~:;'I 
RELEASE TIME: Coil Sup-

x. ax. pression - 7.5 milliseconds 

~J. ... a J. ... 
pression - 7.5 milliseconds 

I maximum at nom. coil volt- maximum at nom. coil volt-
I .315 Max. I .375 Max. age over temperature range. age over temperature range. i ±.010 DIELECTRIC STRENGTH: i jij';,9IO DIELECTRIC STRENGTH: 

00 OU~O Min, _ ~87" 500V RMS 60 cycles at sea o 0 0 1.500 Min, ~ 500V RMS 60 cycles at sea 
.017-Dla. (a leads) .017 Dla. (8 Leads) level. 125V RMS 60 cycles .017 Dla.csTeadS) .017 Ola. (5 Leads) level. 300V RMS 60 cycles 

OPERATE TIME: 5.5 milli- at 70,000 feet. OPERATE TIME: 5.5 milli- at 70,000 feet. 

seconds maximum at nom. WEIGHT: 0.10 ounce with seconds maximum at nom. WEIGHT: .08 ounce with 
coil voltage over tempera- leads trimmed to W', add coil voltage over tempera- leads trimmed to Va", add 
lure range. 0.02 ounce for leads. ture range. 0.02 ounce for leads. 

MSW SERIES SENSITIVE OPOT 
Relay Part No. MSW·5 MSW·6 MSW·9 MSW·12 MSW·18 MSW·26 MSW·36' MSW-48 

Type 0 DO T 0 DO T D DO T 0 DO T 0 OD T 0 DO T 0 DO D DO 

Coil Nominal 5VOC 6VOC 9VDC 12VDC 1 BVOC 26.5VDC 36VOC 48VDC 
Coil Resistance ±10% .100 64 100 200 125 200 400 400 400 850 850 850 1600 1600 1600 3300 3300 3300 6500 6500 11000 11000 
Pull·in (max.) VDC 3.5 3.6 4.5 4,8 6,8 8.0 9.0 11.0 13.5 14.5 18.0 19,0 27,0 27.0 36.0 36.0 
Base·Current to turn-on (min.) 

MADC 1.50 1.0 0.75 0.47 0,36 0,24 
Drop·out (max,) VDC 2.5 2.5 3.2 3,2 4,9 4.9 6.5 6,5 10,0 10,0 13,0 13,0 19.0 19,0 26.0 26,0 

1MSW SERIES SENSITIVE SPOT 
Relay Part No. 1 MSW·5 1 MSW·6 1 MSW·9 1 MSW·12 lMSW·18 1 MSW·26 lMSW·32 1 MSW-40 

Type D DD T D DO T 0 DO T D DO T D DO T D DO T 0 DO 0 DO 

Coil Nominal 5VOC 6VDC 9VOC 12VOC 18VDC 26.5VOC 36VDC 48VDC 
Coil Resistance ±10% 125 100 125 225 200 225 630 630 630 1025 1025 1025 2300 2300 2300 4000 4000 4000 6500 6500 11000 11000 
Pull·in (max,) VDC 3.5 3,6 4.5 4.8 6,8 8,0 9.0 10,0 13,5 14.5 18.0 19,0 24,0 24.0 30.0 30.0 
Base Current to turn·on (min.) 

MADC 1.20 0.28 0.48 0,39 0.26 0,20 
Drop-oul (max.) VDC 2.5 2,5 3,2 3.2 4,9 4,9 6.5 6,5 10,0 10.0 13,0 13.0 17.0 17.0 21.0 21.0 

ORDERING INFORMATION MAW D - 26 

Series T T T o - Diode Suppression 
Coil Voltage DO - Suppression/Steering 

T - Transistor Driven 

Authollzed HI·G dealers are located throughout the U. S. and Canada 

H I-G, INC. ELECTR,O·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or call us at (203) 62~-2481. Your inquiry will receive our prompt attention. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1729 
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INDUSTRIAL r05 SERIES-----------....... 
• Standard Version • Coil Suppression 
• Sensitive Version • Transistor Driven 

CAW 

.335 Dia. 
Max. 

1 .2$0 Max. 

CSW 

1"335 Dia'l Max. 

I QMax. 

A~~UU i c:::::;;;:;::::;;:;:::!.-t 

DD_OD~Min. Al UoUn .75 Min. 0"- u~ 
.012 Dia. (8 Leads) .017 Dia. (8 Leads) 

The Hi-G CA & CS Series relays are manufactured to 
the same exacting standards as its Military counterpart. 
Each relay boosts an all welded construction to afford 
hermeticy of seal and insurance of chamber cleanli­
ness. This low price T05 type relay will comply to all 

GENERAL SPECIFICATIONS 
OPERATE POWER: CA Series, 185mw; CS Series, 90mw. 

OPERATE TIME: CA, 4.0ms; CS, 7.0ms@nominal voltage. 

RELEASE TIME: CA, 3.0ms (6.0ms Hybrid); 
CS, 4.0ms (8.0ms Hybrid). 

DIELECTRIC STRENGTH: 350VRMS 60Hz. 

INSULATION RESISTANCE: 1,000 megohms min. 

CAW SERIES DPDT 
Relay Part No. CAW·5 

Type STo 0 T 

Coil Nominal 5VOC 
Coil Resistance ±10% 50 50 
PUll-in (max.) VDC 3.6 3.6 
Base Current to turn·on (min) 
MADC .3.00 

CSW SERIES DPDT 
Relay Part No. CSW·5 

Type STo D T 

Coil Nominal 
Coil Resistance ±10% 
PUll-in (max.) VDC 
Base Current to turn-on (min) 

MADC 

5VDC 
100 100 100 
3.6 3.6 

1.50 

CAW·6 
STo D 

6VOC 
100 100 
4.2 4.2 

CSW·6 
STD D 

6VDC 
200 200 
4.2 4.2 

T 

100 

2.04 

T 

200 

1.00 

STo 

200 
6.5 

STo 

400 
6.5 

of your switching requirements between dry circuit and 
1.0 ampere. 

The commercial series has been designed for a me­
chanical life in excess of 10,000,000 operations. 

VIBRATION: .06" DA 10-55Hz, lOG to 500Hz. 

SHOCK: 30G Mil-Std 202 Method 213. 

TEMPERATU RE: - 55cC to + 71 cC. 

LIFE: 10,000,000 ops, mechanical; 1,000,000 ops, 0.5A 
28VDC; 100,0000ps, LOA 28VDC. 

WEIGHT: CA-0.08 oz., CS-0.15 oz. 

CAW·9 
0 T 

9VDC 
200 200 
6.5 

1.36 

CSW·9 
D T 

9VOC 
400 400 
6.5 

0.75 

CAW·12 
STD 0 T 

12VDC 
390 390 390 
8.4 8.4 

1.03 

CSW·12 
STo D T 

12YDC 
850 850 850 
8.4 8.4 

0.47 

CAW·18 CAW·26 
STD D T STD 0 T 

18VDC 26.5VOC 
880 880 880 1560 1560 1560 
13.0 13.0 17.0 17.0 

0.68 0.50 

CSW-18 CSW-26 
STDo T SToil T 

18YDC 26.5YDC 
1600 1600 1600 3300 3300 3300 
13.0 13.0 17.0 17.0 

0.36 0.24 

STANDARD SUPPRESSION TRANSISTOR DRIVEN 

] :] :~ 
TYPE "0" TYPE "T" 

ORDERING INFORMATION 

CAW D - 26 

Series T T T'-___ Coil Voltage 

D - Diode suppression--1 
T - Transistor Driven 

Authorized HI·G dealers are located throughout the U. S. and Canada 

HI-G, INC.ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 
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RELAYS WITH EXTRA DIMENSION 

the 
MINI- G@ 

150 GRID RELAY - SERIES G 
Product Bulletin 95 

~ 
[::::] 

All welded. OPOT relay manufactured in accordance with MIL-R-5757/37. 

SPECIFICATIONS 
·ELECTRICAL CHARACTERISTICS 
SENSITIVITY AT 25°C: 135mW. 
LIFE: 100,000 operations min. at rated load and 125°C. 
OVERLOAD: 4 amps at 30VDC for 100 operations min. 
CONTACT RESISTANCE: 

(a) 50 milliohms initial at rated load. 
(b) 150 milliohms after rated life, 
(c) 3n max. during min. current life. 
(d) 500 max. at 10mA and 30mV RMS. 

CONTACT BOUNCE: 1.2ms max. at high level; 
2.0ms max. at low level. 

OPERATE TIME: 4.0ms max. at nom. coil voltage at 
25°C_ 

RELEASE TIME: 4.0ms max. at 25°C. 
DIELECTRIC STRENGTH: 500V RMS between all mu· 
tually insulated points at sea level; 750V RMS between 
contacts and case. 
INSULATION RESISTANCE: 1000MO min. between mu­
tually insulated terminals. 

STANDARD CATALOG RELAYS 
Coil Voltage DC Coil 

(Vdc) Resistance 
Voltage (ohms±10% 

Code Max. Nom. @ 25°C) 

106 8 '6 56 

112 16 12 210 

126 32 26.5 1350 

CONTACT RATING 
• 1 ampere resistive at 30 volts DC max. 
• 0.125 ampere resistive at 115 volts RMS, 400 Hz, 

case grounded. 
• Low level 0 to 0.1 ampere at 50 mV DC or AC. 
• Minimum Current per MIL-R-5757/37 (100,000 oper­

ations min.). 
• 2 ampere resistive at 30 volts DC max. (50,000 

operations min.). 

ENVIRONMENTAL CHARACTERISTICS 
TEMPERATURE RANGE: -65°C to + 125°C. 
VIBRATION: 0.5" DA from 5-34Hz, 30G from 34-
3000Hz, lOl's max. contact opening. 

SHOCK: 100G, lOl's max. contact opening. 

ACCELERATION: 100G. 
LEAKAGE RATE: 1 x 10-' cc/sec max. 
WEIGHT: 0.13 oz . 

Max_ puJl-ln Min_ Drop-Out 
Voltage (Vdc) Voltage (Vdc) 

25°C 125°C 25°C -65°C 

2.7 3.6 0.30 0.17 

5.4 7.2 0.60 0.35 

13.5 18.0 1.50 0.88 

QUALIFIED TO THE REQUIREMENTS OF MIL-R-5757/37 
Hi-G MIL Hi·G MIL Hi-G MIL Hi'G MIL 
Part Part Part Part Part Part Part Part 

Number Number Number Number Number Number Number Number 

2G-3407-1 M5757/37·001 2G-3407-15 M5757/37·015 2G-3407-29 M5757/37-029 2G-3407-43 M5757/37-043 
2G-3407-2 M5757/37-002 2G-3407-16 M5757/37-016 2G-3407·30 M5757/37-030 2G-3407-44 M5757/37-044 
2G-3407-3 M5757/37-003 2G-3407-17 M5757/37-017 2G-3407·31 M5757/37-031 2G-3407-45 M5757/37-045 
2G-3407-4 M5757/37-004 2G-3407·18 M5757/37-018 2G-3407-32 M5757/37-032 2G-3407-46 M5757/37-046 
2G-3407-5 M5757/37-005 2G-3407-19 M5757/37-019 2G-3407·33 M5757/37-033 2G-3407-47 M5757/37-047 
2G-3407-6 M5757/37-006 2G·3407-20 M5757/37-020 2G-3407-34 M5757/37-034 2G-3407-48 M5757/37-048 
2G-3407-7 M5757/37-007 2G·3407-21 M5757/37-021 2G-3407·35 M5757/37-035 2G-3407-49 M5757/37·049 
2G-3407-8 M5757/37-008 2G-3407-22 M5757/37-022 2G-~407·36 M5757/37-036 2G-3407-50 M5757/37-050 
2G·3407-9 M5757/37-009 2G-3407-23 M5757/37-023 2G-3407-37 M5757/37·037 2G-3407-51 M5757/37-051 
2G-3407-10 M5757/37-010 2G-3407-24 M5757/37-024 2G-3407-38 M5757/37-038 2G-3407-52 M5757/37-052 
2G-3407-11 M5757/37-011 2G-3407-25 M5757/37-025 2G-3407-39 M5757/37-039 2G-3407-53 M5757/37-053 
2G-3407-12 M5757/37-012 2G-3407-26 M5757/37-026 2G-3407-40 M5757/37-040 2G-3407-54 M5757137-054 
2G-3401-13 M5757/37-013 2G-3407-27 M5757/37-027 2G-3407-41 M5757/37-041 
2G-3407-14 M5757/37-014 2G-3407-28 M5757/37-028 2G-3407-42 M5757/37-042 

:t> Trademark pending regislration 

Authorized Hi-G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 
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QPL PRODUCTS 

121· · SPRING STREET 
AND ROUTE 75 
WINDSOR LOCKS 
CONN. 06096 
(203) 623·2481 qualified to the requirements of MIL·R·5757 

1732 

HALF SIZE CRYSTAL CAN RELAY 
2K-2299-M5757/9 

CRYSTAL CAN RELAY 
2B-1506-M5757/ 10 

Hi·G 
Part 

Number 

2K-2299-1 
2K-2299-2 
2K·2299-3 
2K-2299-4 
2K-2299-5 
2K-2299-6 
2K-2299-7 
2K-2299-8 
2K-2299-9 
2K-2299-1O 
2K-2299-11 
2K-2299-12 
2K-2299-13 
2K-2299-14 
2K-2299-15 
2K-2299-16. 
2K-2299-17 
2K-2299-18 
2K-2299-19 
2K-2299-20 
2K-2299-21 
2K-2299-22 
2K-2299-23 
2K-2299-24 
2K-2299-25 
2K-2299-26 
2K-2299-27 
2K-2299-28 
2K-2299-29 
2K-2299-30 
2K-2299-31 
2K-2299-32 
2K-2299-33 
2K-2299-34 
2K-2299-35 
2K-2299-36 
2K-2299-37 

MIL 
Part 

Number 

M5757/9-001 
M5757/9·002 
M5757/9-003 
M5757/9-004 
M5757/9·005 
M5757/9·006 
M5757/9-007 
M5757/9-008 
M5757/9-009 
M5757/9-0lD 
M5757/9·011 
M5757/9-012 . 
M5757/9·013 
M5757/9-014 
M5757/9·015 
M5757/9·016 
M5757/9·017 
M5757/9·018 
M5757/9·019 
M5757/9·020 
M5757/9-021 
M5757/9-022 
M5757/9-023 
M5757/9-024 
M5757/9-025 
M5757/9-026 
M5757/9-027 
M5757/9·028 
M5757/9-029 
M5757/9-030 
M5757/9-031 
M5757/9-032 
M5757/9-033 
M5757/9-034 
M5757/9-035 
M5757/9-036 
M5757/9-037 

HI·G MIL 
Part Part 

Number Number 

2K-2299·38 M5757/9-038 
2K~2299·39 M5757/9-039 
2K-2299-40 M5757/9·040 
2K-2299-41 M5757/9-041 
2K-2299-42 M5757/9-042 
2K-2299·43 M5757/9-043 
2K-2299-44 M5757/9-044 
2K-2299-45 M5757/9-045 
2K·2299-46 M5757/9-046 
2K-2299·47 M5757/9-047 
2K-2299·48 M5757/9-048 
2K-2299-49 M5757/9-049 
2K-2299-50 M5757/9-050 
2K-2299-51 M5757/9-051 
2K-2299-52 M5757/9-052 
2K-2299-53 M5757/9-053 
2K·2299-54 M5757/9-054 
2K-2299-55 M5757/9-055 
2K-2299-56 M5757/9-056 
2K-2299·57 M5757/9·057 
2K-2299-58 M5757/9·058 
2K-2299-59 M5757/9-059 
2K-2299-60 M5757/9-060 
2K-2299-61 M5757/9-061 
2K-2299-62 M5757/9-062 
2K·2299-63 M5757/9-063 
2K-2299-64 M5757/9-064 
2K-2299-65 M5757/9-065 
2K-2299·66 M5757/9-066 
2K-2299-67 M5757/9-067 
2K-2299-68 M5757/9-068 
2K-2299-69 M5757/9-069 
2K-2299-70 M5757/9-070 
2K-2299-11 M5757/9-011 
2K-2299-72 M5757/9-072 
2K-2299-73 M5757/9-073 
2K-2299-74 M5757/9-074 

Hi·G MIL HI·G MIL 
Part Part Part Part 

Number Number Number Number 

28·1506·1 M5757/1O·001 28·1506·25 M5757/10·025 
2B·1506·2 M5757/10·002 2B·1506·26 M5757/10·026 
28·1506·3 M5757/1O·003 28·1506-27 M5757/10-027 
28-1506·4 M5757/1O-004 2B-1506-28 M5757/1O·028 
28-1506-5 M5757/10-005 28-1506-29 M5757/1O-029 
28·1506-6 M5757/1O-006 28-1506-30 M5757/10-030 
28-1506-7 M5757/1O·007 2B-1506-31 M5757/1O-031 
2B-1506-8 M5757/10-008 2B-1506-32 M5757/10·032 
2B-1506-9 M5757/1O·009 28-1506-33 M5757/10-033 
28-1506-10 M5757110-01O 28-1506-34 M5757/10-034 
28-1506-11 M5757/1O-011 28-1506-35 M5757/10-035 
2B-1506-12 M5757/10-012 2B·1506-36 M5757/10-036 
2B-1506-13 M5757/10-013 2B-1506-37 M5757/10-037 
2B-1506-14 M5757/1O-014 2B·1506-38 M5757/10-038 
2B-1506-15 M5757/10-015 2B-1506-39 M5757/1O-039 
2B-1506~16 M5757110-016 2B-1506·40 M5757/1O·040 
2B-1506-17 M5757/10-017 2B-1506-41 M5757/10·041 
2B·1506-18 M5757/10-018 2B-1506-42 M5757/10·042 
2B-1506-19 M5757/1O-019 2B-1506-43 M5757/1O·043 
28-1506-20 M5757/1O-020 2B-1506-44 M5757/10-044 
2B-1506-21 M5757/1O-021 2B-1506-52 M5757/1O-052 
2B-1506-22 M5757/10-022 2B-1506-53 M5757/10-053 
2B-1506-23 M5757/1O-023 2B1506-141 M5757/1O-141 
2B-1506-24 M5757/10-024 

10 AMP CRYSTAL CAN RELAY 
2T-2911/2T-2994-M5757/23 & 28 

Hi·G MIL Hi-G MIL 
Part Part . Part Part 

Number Number Number Number 

2T-2911-1 M5757123-001 2T-2911-15 M5757123-015 
2T-2911-2 M5757123-002 2T-2911-16 M5757/23-016 
2T·2911-3 M5757123-003 2T·2911-17 M5757/23-017 
2T-2911-4 M5757/23-004 2T-2911-18 M5757/23-018 
2T-2911-5 M5757/23-005 2T-2911-19 M5757/23·019 
2T-2911-6 M5757/23-006 2T-2911·20 M5757/23-020 
2T-2911-7 M5757/23·007 2T-2911-21 M5757/23-021 
2T-2911-8 M5757/23·008 2T-2911-22 M5757/23-022 
2T-2911-9 M5757/23·009 2T-2911-23 M5757/23-023 
2T-2911-lD M5757/23·0lD 2T-2911-24 M5757/23-024 
2T-2911-11 M5757/23-011 2T-2911-25 M5757/23-025 
2T-2911-12 M5757/23-012 
2T-2911-13 M5757/23-013 
2T-2911-14 M5757/23-014 M5757128-001 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 
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SEC. 4500 • RELAYS 

OPt· PRODUCTS 

AND ROUTE 75 
WINDSOR LOCKS ~2i. · SPRING STREET 

~2~~~'6~~~~681 qualified to the requirements of MIL·R·5757 

CURRENT SENSITIVE CRYSTAL CAN 
RELAY 
2BC-151 0-M5757 /13 

Hj·G Part No. Mll·Part No. Hj·G Part No. Mll·Part No. 

2BC·151O·11 M5757/13·011 2BC·151O·46 M5757/13·046 
2BC·151O·12 M5757/13·01, 2BC·151O·47 M5757/13-047 
2BC·151O·13 M5757/13·01 2BC·1510·48 M5757/13·048 
2BC·151O·14 M5757 /13·01~ 2BC·1510·49 M5757/13·049 
2BC·151O·15 M5757 /13·01~ 2BC·151O·50 M5757/13·050 
2BC-151O·16 M5757/13·0lE 2BC·151O·51 M5757/13·051 
2BC-151O·17 M5757/13·017 2BC·151O·52 M5757/13·052 
2BC·151O·18 M5757 /13·01~ 2BC·1510·53 M5757/13·053 
2BC·151O·19 M5757/13·019 2BC·151O·54 M5757/13·054 
2BC·151O·20 M5757/13·020 2BC·151O·55 M5757/13·055 
2BC-151O:31 M5757/13·031 2BC·151O·56 M5757/13·056 
2BC·151O·32 M5757/13-032 2BC·151O·57 M5757/13·057 
2BC·151O·33 M5757/13·033 2BC·151O·58 M5757/13·058 
2BC-151O·34 M5757/13·034 2BC·151O·59 M5757/13-059 
2BC·151O·35 M5757/13·035 2BC·151O·60 M5757/13·060 
2BC·151O·36 M5757/13-036 2BC·151O·61 M5757/13·061 
2BC·151O·37 M5757/13·037 2BC·151O·62 M5757/13-062 
2BC·151O·38 M5757/13·038 2BC·151O·63 M5757/13-063 
2BC·151O·39 M5757/13·039 2BC·151O·64 M5757/13·064 
2BC·151O·40 M5757/13·040 2BC·151O·65 M5757/13-065 
2BC·151O·41 M5757/13·041 2BC·151O·66 M5757/13·066 
2BC·1510·42 M5757/13·042 2BC·151O·67 M5757/13·067 
2BC·151O·43 M5757/13·043 2BC·151O·68 M5757/13·068 
2BC·151O·44 M5757/13·044 2BC·151O·69 M5757/13·069 
2BC·1510·45 M5757/13-045 2BC·l5l0-70 M575J./13-070 

T05 TRANSISTOR CASE RELAY 
1 MA - M5757/38 MA-M5757/40 

Hj·G Part No. Mil Part No. Hj·G Part No. Mil Part No. 

1MAW·18 M5757/38·001 MAW·6 M5757 /40·001 
1MAW·12 M5757/38·002 MAW·9 M5757 /40·002 
1MAW·6 M5757/38·003 MAW·12 M5757/40·003 
1MAW·9 M5757/38·004 MAW·I8 M5757/40·004 
IMAW·26 M5757/38·005 MAW·26 M5757 / 40·005 
IMAP-I8 M5757/38·006 MAp·6 M5757/40·006 
IMAp·12 M5757/38·007 MAp·9 M5757 / 40·007 
!MAP·6 M5757/38·008 MAp·12 M5757 /40·008 
1MAP-9 M5757/38·009 MAp·18 M5757/40·009 
1MAp·26 M5757/38·010 MAP·26 M5757/40·01O 

.150 GRID CRYSTAL CAN RELAY 
2G-3407-M5757/37 

Hj·G Part No. Mil Part No. Hj·G Part No. Mil Part No. 

2G·3407·1 M5757/37·001 2G·3407·28 M5757/37·028 
2G·3407·2 M5757/37·001 2G·3407·29 M5757/37·029 
2G·3407·3 M5757/37·003 2G·34'07 ·30 M5757/37·030 
2G·3407·4 M5757/37·004 2G·3407·31 M5757/37·031 
2G·3407·5 M5757137·005 2G·3407·32 M5757/37·032 
2G·3407·6 M5757/37·006 2G·3407·33 M5757/37-033 
2G·3407·7 M5757/37·007 2G·3407·34 M5757/37·034 
2G·3407·8 M5757/37·008 2G·3407·35 M5757/37·035 
2G·3407·9 M5757/37·009 2G·3407·36 M5757/37·036 
2G·3407·1O M5757 137·010 2G·3407·37 M5757/37·037 
2G·3407·11 M5757/37·011 2G·3407·38 M5757/37·038 
2G·3407·12 M5757/37·012 2G·3407·39 M5757/37·039 
2G·3407·13 M5757/37·013 2G·3407·40 M5757/37·040 
2G·3407·14 M5757/37·014 2G·3407·41 M5757/37·041 
2G·3407·15 M5757/37,015 2G·3407·42 M5757/37·042 
2G·3407·16 M5757/37·016 2G·3407·43 M5757/37·043 
2G·3407·17 M5757137·017 2G·3407·44 M5757/37·044 
2G·3407·18 M5757/37-018 2G·3407·45 M5757/37·045 
2G·3407-19 M5757/37·019 2G·3407·46 M5757/37·046 
2G·3407·20 M5757/37·020 2G·3407·47 M5757/37·047 
2G·3407·21 M5757/37·021 2G·3407·48 M5757/37·048 
2G·3407-22 M5757/37·022 2G·3407·49 M5757/37-049 
2G·3407·23 M5757/37·023 2G·3407·50 M5757/37·050 
2G·3407·24 M5757/37·024 2G·3407·51 M5757/37·051 
2G·3407·25 M5757/37·025 2G·3407·52 M5757/37·052 
2G·3407-26 M5757/37·026 2G·3407·53 M5757/37·053 
2G·3407·27 M5757/37·027 2G·3407·54 M5757/37·054 

lMS- M5757/69 MS - M5757/70 

Hj·G Part No. Mil Part No. Hj·G Part No. Mil Part No. 

1MSW·6 M5757/69·001 MSW·6 M5757/70·001 
1MSW·12 M5757/69·002 MSW·12 M5757/70·002 
1MSW·26 M5757/69·003 MSW·26 M5757/70·003 
1 MSW·32 M5757/69·004 MSW·36 M5757/70·004 
1 MSW·40 M5757/69·005 MSW·48 M5757/70·005 
IMSP·6 M5757/69·006 MSp·6 M5757/70·006 
IMSP·12 M5757/69·007 MSp·12 M5757/70·007 
1MSp·26 M5757/69·008 MSp·26 M5757/70·008 
1MSp·32 M5757/69·009 MSp·36 M5757/70·009 
1MSp·40 M5757/69·01O MSp·48 M5757/70·0lO 

Authorized Hi·G dealers are located throughout the U.S. and Canada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering ..• or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CRYSTAL CAN RELAYS 

1734 

RADIO FREQUENCY RELAYS 
Product Bulletin 155 

RF contacts are terminated with RG-196/U Teflon 
insulated coaxial cable, 6" in length. Other lengths, 
types of cable, or coaxial connector terminations available 
on special order. These relays meet or exceed the 
applicable portions of Mll-R-5757 and Mll-R-3928. 

RADIO FREQUENCY CHARACTERISTICS 
Frequency Range 0 - 500 MHz' 
Voltage Standing Wave Ratio (VSWR) <1.1:1 typical 
Insertion Loss 0,16db typical 
Characteristic Impedance 50 ohmst 
Crosstalk -SOdb typical 
.. Usable to 1000 MHz with reduced RF characteristics 
t Other impedances available on special order 

DICE CUBE RADIO FREQUENCY RELAY - SERIES RFC 

Operate Power 150 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFC 
0.5-inch cube 
200 watts RF cold switching 
75 walls RF hot switching 
0.3 ounce (without terminations) 

NOTE: Electrical characteristics same as series C 

HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFK 

Operate Power 250 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFK 
.4 x .8 x .4 inch 
200 walls RF cold switching 
75 walls RF hot switching 
0.37 ounce (without terminations) 

NOTE: Electrical characteristics same as series K 

LATCHING HALF SIZE CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFKL 

Operate Power 150 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFKL 
.4 x .8 x .4 inch 
200 walls RF cold switching 
75 watts RF hot switching 
0.37 ounce (without terminations) 

NOTE: Electrical characteristics same as series KL 

CRYSTAL-CAN RADIO FREQUENCY RELAY - SERIES RFB 

Operate Power 250 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFB 
.875 x .BOO x .400 inch 
200 watts RF cold switching 
75 watts RF hot switching 
0.95 ounce (without terminations) 

NOTE: Electrical characteristics same as series B 

HIGH SENSITIVITY RADIO FREQUENCY RELAY - SERIES RFBC 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Operate Power 40 mW 

Relay Type 
Size 
Contact Rating 

Maximum Weight 

RFBC 
1.275 x .800 x .400 inch 
200 watts RF cold switching 
75 walls RF hot switching 
1.0 ounce (without terminations) 

NOTE: Electrical characteristics same as series BC 

Lile: .100.000 operations at 12S'C and rated load. 
Temperature: -6S'C to +12S'C. operating. 
Vibration: 10 to 2000 Hz. 20G min. 

Insulation Reslslance: 1000 megohms min., except 
coil-to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
60 Hz, mutually insulated terminals: 500 volts Shock: 100 G 

Sealing: Hermetic, to 80,000' rms standard. 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO·MECHANICAL DIVISION Spring Street and Route 75, Windsor locks, Connecticut 06096 
Attention: Relay Sales Engineering ... or ca!1 us at (203) 623-2481. Your inquiry will receive our I?roml?t attention. 
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SEC. 4500 • RELAYS 

CRYSTAL CAN RELAYS 

HALF·SIZE CRYSTAL CAN RELAY - SERIES 2K Producl Bullelin 102 

Qualified 
MIL·R·5757/9 

I ALL WELDED CONSTRUCTION 

CONTACT RATING 
2 amperes resistive at 30 
volts DC, 1 ampere 
resistive at 115 volts rms, 
400 Hz, case grounded 
and dry circuit. 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Max 
Continuous 

Coil 
Voltage 

7.2 
14.4 
32 

Max Min 
Pull,ln Drop·out 
Voltage Voltage 
@25"C @ 25"C 

3 .35 
6 .75 

13 1.5 

DC Coil 
Resistance 

Ohms ±10% 
@ 25"C 

40 
150 
675 

HALF·SIZE LATCHING RELAY - DUAL COIL - DPDT - SERIES KL Product Bulletin 103 

~.800 __ 1 ALL WELDED CONSTRUCTION 
.400 T CONTACT RATING 

.400 2 amperes resistive at 30 
I. volts DC. 1 ampere 

-.L... resistive at 115 volts rms, 
400 Hz case grounded 
and dry circuit. 

Voltage 
Code 

112 
126 

Nominal 
DC Coil 
Voltage 

12 
26.5 

Max 
Continuous 
Coil Voltage 

14.4 
32 

HALF·PINT® MINIATURE 4 AMP RELAY - SERIES 2HA Product Bulletin 100 

I 
CONTACT RATING 
4 amperes resistive at 30 
volts DC, 1 ampere 
resistive at 115 volts rms, 
400 Hz, case grounded 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 

Max Max 
Continuous Pull·in 

Call Vottage 
Voltage @25"C 

7.2 3.4 
14.4 6.5 
32 13.0 

Sel/Reset 
Voltage 

@ + 25"C 

6 
13 

Min 
. Drap·aut 

Vattage 
@25"C 

.35 

.75 
1.5 

DC Coil 
Resistance 

Ohms ±10% 
@ 25"C 

250 
1000 

DC Coil 
Resistance 

Ohms,±10% 
@25"C 

40 
150 
600 

10 AMP CRYSTAL CAN REI.,AY - SERIES T Product Bulletin 150 

Qualified 
MIL·R·5757/23 & 28 

CONTACT RATING Max Max Min 
Standard rating 10 Nominal Continuous pull·ln Drap·ilut 
amperes resistive at 30 Voltage DC Coil Coil Voltage Voltage 
VDC, 5 ampere resistive Code Voltage Voltage @ 25"C @25"C 

at 115 V or 115 V, 400 Hz, 
case grounded. 106 6 7.2 3.3 .5 

112 12 14.4 S.7 1.0 

[I !fi n [::::] 126 26.5 32 13.0 2.0 

215 115 125 52.0 5 

Authorized Hi-G dealers are located throughout the U.S. and Canada 

HI·G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attention: Relay Sales Engineering, •. or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

DC tail 
Resistance 

Ohms ±10% 
@25"C 

22 

90 

330 

5500 

1735 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

. CRYSTAL CAN RELAYS 

ENVIRONMENTAL· 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Life: 100,000 operations at 12S'C and rated load. 
Temperature: -6S'C to +125'C, operating. 
Vibration: 10 to 2000 Hz, 20G min. 

Insulation Resistance: 1000 megohms min., except 
coil-Io-case at high temperature sao megohms min. 

Shock: 100 G 
Sealing: Hermetic, to 80,000' 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
60 Hz, mutually insulated terminals: SOO volts 
rms standard. 

DICE CUBE® - MINIATURE RELAY - SERIES C Product Bulletin 101 

CONTACT RATING 

2 amperes resistive at 
30 volts DC, 1 ampere 
400 Hz, case grounded 
and dry circuit. 

Voltage 
Code 

106 
112 
126 

Nominal 
DC Coil 
Vollage 

6 
12 
26.5 

Mal 
Conlinuous 

Coil 
Vollage 

7.2 
14.4 
32 

Mal Min DC Coil 
Pull-in Drop-oul Resistance 
Vollage Vollage Ohms ±10% 
@25'C @25'C @25'C 

3.5 .5 80 
7 1.0 325 

15 2 1500 

Qualified 
2 AMP CRYSTAL CAN RELAY -SERIES 2B Product Bullelin 120 MIL·R·5757/10 

CONTACT RATING 

2 amperes resistive at 
30 volts DC, 1 ampere 
resistive at 11S volts rms, 
400 Hz, case grounded 
and dry circuit. 

NOTE: BR types for ope·ration at 60 to 400 Hz with specifications 
s.hown. Units may be used at higher frequencies, but individual 
values of voltage may change. 
2-pole units only available as standard catalog item. 

5 AMP CRYSTAL CAN RELAY - SERIES 2BN 

Mal Mal 
Nominal Conlinuous Pull-in 

Voltage DC Coil Coil Voltage 
Code Vollage Voltage @ 25'C 

2B (DC only, 2-Pole Only) 
106 6 7.2 3.1 
112 12 14.4 6,3 
126 26.5 32 13.0 
148 48 58 25.0 
176 76 90 35.0 

2BR (AC Only, 2-Pole Only) 
126 26.5 32 15 
148 48 58 28 

-176 76 90 44 
215. 115 125 66 

Produci Bulletin 120A 

Min 
Drop·oul 
Vollage 
@ 25'C 

.5 
.75 

1.5 
2.5 
3.0 

2 
3 
4 
5 

CONTACT RATING 
S amperes resistive at 30 
volts DC; 3 ampere 
resistive at 115 volts rms, 
400 Hz, case grounded; 
2 ampere resistive at 

ALL WELDED CONSTRUCTION 

115 volts rms, 60 Hz, case 
grounded. 

NOTE: For AC operation 
BNR types are available 
on request. 

Vollage· 
Code 

106 
112 
126 
148 
176 

Nominal 
DC Coil 
Voltage 

6 
12 
26.5 
48 
76 

Max Max 
Continuous Pull·in 

Coil Voltage 
Voltage @25'C 

7.2 3.1 
14.4 6.3 
32 13.0 
58 25.0 
90 35.0 

Authorized Hi·G dealers are located throughout the U.S. and Canada 

Min 
Drop·oul 
Voltage 
@25'C 

.5 

.75 
1.5 
2.5 
3.0 

DC Coil 
Reslslance 

Ohms ±10% 
@25'C 

40 
160 
675 

2500 
5000 

575 
2000 
3500 
5000 

DC Coil 
Resislance 

Ohms±10% 
@25'C 

35 
140 
600 

2200 
4400 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 

Attention: Relay Sales Engineering ..• or call us at .(203) 6.23·2481. Your inquiry will receive our prompt attention. 
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SEC. 4500 • RELAYS 

CRYSTAL CAN RELAYS 

CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - SERIES BC 

CONTACT RATING 

2 amperes resistive at 30 volts DC, 1 ampere resistive 
at 115 volts rms, 400 Hz, case grounded. 

Product Bulletin 135 

-- Qualified· - -
MIL·R·5757/13 

2 BC RELAY - DPDT - 40 mW 1 BC RELAY -SPDT-25 mW 
Voltage Coil Res. Nominal Coil Nominal Coil MaxP.I. Min D.O. Nominal Coil Max P.I. Min D.O. 

Code at 25'C Voltage (VOC) Current (rnA) Current (rnA) Current (rnA) Voltage (VOC) Current (rnA) Current (rnA) 

101 20 1.8 89.2 44.6 4.5 1.4 70.6 35.3 3.5 
102 30 2.2 73.0 36.5 3.7 1.8 57.6 28.8 2.9 
103 50 2.8 56.6 28.3 2.8 2.2 44.6 22.3 2.3 
104 75 3.5 46.2 23.1 2.3 2.8 36.6 18.3 1.8 
105 100 4.0 40.0 20.0 2.0 3.2 31.6 15.8 1.6 
106 200 5.7 28.4 14.2 1.4 4.5 22.4 11.2 1.2 
107 300 7.0 23.0 ll.5 1.2 5.5 18.2 9.1 .90 
109 500 9.0 17.8 8.9 .90 7.1 14.2 7.1 .70 
112 875 12.0 13.5 6.75 .70 9.4 10.7 5.34 .54 
113 1000 12.6 12.(l 6.32 .64 10.0 10.0 5.0 .50 
118 2000 18.0 8.9 4.45 .50 14.2 7.1 3.53 .36 
120 2500 20.0 8.0 4.0 .40 15.8 6.3 3.2 .32 
128 5000 28.0 5.6 2.8 .30 22.5 4.5 2.23 .23 
135 8000 36.0 4.5 2.23 .23 29.0 3.6 1.77 .18 
140 10000 40.0 4.0 2.0 .20 32.0 3.2 1.58 .16 

CURRENT SENSITIVE CRYSTAL CAN RELAY - 5 AMP - SERIES 2BCN Product Bulletin 135A 

CONTACT RATING 
5 amperes resistive at 30 
volls DC, 3 ampere 
resistive at 115 volts rms, 
400 Hz, case grounded, 
2 amperes resistive at , 
lIS volts rms, 60 Hz, case 
grounded. 

ALL WElDED CONSTRUCTION 

2BCN (DC only, 2 pole only) 

Max Min 
Nominal Nominal Pull·in Drop·out 

Voltage DC Coil Coil Current Voltage 
Code Voltage Current (rnA) (rnA) (rnA) 

106 6 54.5 27.3, 3.0 
112 12 26.7 13.4 1.4 
128 28 11.2 5.6 .6 
140 40 8.0 4.0 .4 

DC Coil 
Resistance 

Ohms :t:10% 
@25'C 

llO 
450 

2500 
5000 

CURRENT SENSITIVE CRYSTAL CAN RELAY - 40 mW - SERIES BK Product Bulletin 136 

2 BK RELAY - DPDT - 40 mW 1 BK RELAY -SPDT-25 mW 

CONTACT RATING 
2 amperes resistive al 
30 volts DC, I ampere 
resistive at 115 volts 
rms, 400 Hz, case 
grounded. 

Voltage 
Code 

101 
102 
103 
104 
105 
106 
107 
109 
112 
113 
118 
120 
128 
135 

Nominal Coil NO~~~~~;i!:1 , Coil Res. Voltage Nominal Coil Max P.I. Min D.O. 
at 25'C (VDC) Current (rnA) Current (rnA) Current (rnA) (VDC) 

20 1.8 89.2 44.6 4.5 1.4 
30 2.2 73.0 36.5 3.7 1.8 
50 2.8 56.6 28.3 2.8 2.2 
75 3.5 46.2 23.1 2.3 2.8 

100 4.0 40.0 20.0 2.0 3.2 
200 5.7 28.4 14.2 1.4 4.5 
300 7.0 23.0 ll.5 1.2 5.5 
500 9.0 17.8 8.9 .90 7.1 
875 12.0 13.5 6.75 .70 9.4 

1000 12.6 12.6 6.32 .64 10.0 
2000 18.0 8.9 4.45 .50 14.2 
2500 30.0 8.0 4.0 .40 15.8 
5000 28.0 5.6 2.8 .30 22.5 
7000 32.0 4.8 2.4 .24 28.0 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

Nominal Coil Max P.I. 
Current (rnA) Current (rnA) 

70.6 35.3 
57.6 28.8 
44.6 22.3 
36.6 18.3 
31.6 15.8 
22.4 11.2 
18.2 9.1 
14.2 7.1 
10.7 5.34 
10.0 5.0 

7.1 3.53 
6.3 3.2 
4.5 2.23 
3.8 1.88 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering. , , or call us at (203) 623-2481. Your inq.Jiry will receive our prompt attention. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Min D.O. 
Current (rnA) 

3.5 
2.9 
2.3 
1.8 
1.6 
1.2 

.90 

.70 

.54 

.50 

.36 

.32 
.23 
.18 
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CRYSTAL CAN RELAYS 

4PDT CRYSTAL CAN RELAY - SERIES 4B Product Bulletin 122 

Max Max Min DC Coil 
Nominal Continuous Pull·in Drop·out Resistance 

Voltage DC Coil Coil Voltage Voltage Ohms ±10% 
Code Voltage Voltage @ 25°C @ 25°C @25°C 

CONTACT RATING 
2 amperes resistive at 30 106 6 7.2 3.5 .5 30 
volts DC, 1 ampere 112 12 14.4 7 1.0 125 
resistive at 115 volts rms, 

126 26.5 32 15 2 570 400 Hz, case grounded. 
148 48 58 28 3 2000 

176 76 90 44 4 4500 

215 115 125 66 5 9500 

THERMAL EMF RELAYS - SERIES EK-EB Product Bulletin 156 

1738 

T 
.875 

1 
[I ~ n 
[::::j 

ENVIRONMENTAL 
CHARACTERISTICS 
FOR STANDARD 
CRYSTAL CAN SERIES 

Relay Type Series 2EK Series 2EB 

Rated Contact CUrrent 2 Amperes 2 Amperes 

CONTACT RATING Maximum Weight 0.37 Ounce 0.95 Ounce 

The series EK & EB have Construction All Welded All Welded 

been specifically de· 
signed to minimize the 
thermal EMF generation 
of the relay contacts 
during low level switch· 
ing·. Although the design 
is centered around this Max Max Min DC Coil 
low level application, the Nominal Continuous Pull·in Drop·out Resistance 
relay is capab Ie of Voltage DC Coil Coil Voltage Voltage Ohms ±10% 
switching signals up to Type Code Voltage Voltage @ 25°C @25°C @ 25°C 
and including 2 amperes 
at 30 VDC. 2EK 106 7.2 3.1 .35 40 

or 112 12 14.4 6.3 .75 160 

2ED 126 26.5 32 13.0 1.5 675 

THERMAL EMF: 10 microvolts max. between closed contacts with relay at room ambient and coil energized 
and stabilized with nominal rated voltage. 

The thermal EMF generation is measured on EK and EB relays while enclosed in a chamber 
that provides a shielded test condition and a still air environment. 

All inter-connections are symmetrical to minimize function variations. Measurements are 
made using a high impedance micro voltmeter. 

Life: 100.000 operations at 125°C and rated load. 
Temperature: -65°C to +125°C. operating. 
Vibration: 10 to 2000 Hz. 20G min. 
Shock: 100 G 
Sea lin!!, Hermetic. to 80,000' 

Insulation Resistance: 1000 megohms min .• except 
coil·to-case at high temperature 500 megohms min. 

Dielectric Strength: Contacts-to-case: 1000 volts rms, 
60 Hz. mutually insulated terminals: 500 volts 
rms standard. 

Authorized Hi·G dealers are located throughout the U. S. and Canada 

HI-G, INC. ELECTRO-MECHANICAL DIVISION Spring Street and Route 75, Windsor Locks, Connecticut 06096 
Attention: Relay Sales Engineering •.. or call us at (203) 623-2481. Your inquiry will receive our prompt attention. 
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SEC. 4500 • RELAYS 

RELAYS • SWITCHES • MFG. BVITT 
TYPE JAAH SERIES JAE SERIES JAK TYPE JBGA 

SPOT/2POT/l & 3 AMPS/AC or DC COIL 
Miniature DC operated relay for low 
currents up to 3 amperes 28 VDC or 
115 VAC. Printed circuit terminals, 
chassis mounting offers low cost, high 
reliability for a variety of control and 
signal applications. Temperature range, 
-60°C to +500C. Weight 1.4 oz. 
Other versions available. 

I 
2, 4 & 6 PDT /1 AMP / DC COIL 

Our most compact relay for PC mount­
ing. Extremely long life, twin contacts, 
and low profile make JAE ideally suited 
for many applications in logic, control, 
and communications equipment. Printed 
circuit board mounting. Bifurcated can· 
tacts. Plastic protective case. Mechan­
ical life greater than 200 x 10' opera­
tions. Life at rated load 100 x 10' op· 
erations. Rated load 0.4 amperes. Max. 
current 1 amp. Temperature range 
-20°C to +65°C. Weight 1 oz. max. 

Type A B 
JAEA .58 .63 
JAEB .65 .95 
JAEG .B7 1.3 

r--- .95 ----j T . 
1.18 

1 
.. J4 

-.... 
DEEP 

2 & 4 PDT /2 & 5 AMP / DC COIL 
Small plug-in relay suitable for signal, 
logic, general purpose switching and 
control functions. Gold plated single 
or bifurcated contacts switch 2 amps 
at 28 VDG. Single silver for 5 amps 28 
VDC. Spade terminals standard (plug-in 
or solder); printed circuit terminals 
available. The JAK relays have 3-48 NC 
studs for chassis mounting. These re­
lays carry U.l. component recognition. 
Temperature range -400C to + 80°C. 
Weight 1 oz. approx. 

1, 2 & 3 PDT / 
5&10AMP/ 
AC or bc COIL 

Economical tube base plug·in multi· 
pole relay for switching light power 
loads such as motors, solenoids and 
other relays and general automation 
equipment. Mechanical life expecta­
tion 30 million operations. Solid square 
laminated contacts of silver for 5 
amps or silver cadmium oxide for 10 
amp rating. Enclosed in high impact 
plastic dust cover. Temperature range 
AG version -20°C to +45°C. DC ver­
sion - 20°C to + 50°C. Weight 2.6 oz. 

UL component recognized file 43220 

TYPE JBGC TYPE JBNG TYPE JDDD TYPE JDHl 
1-.80~ 
'. -_. - ---';;"1.98 

T 
.42 
i-

~~A 

~~ 
1, 2 & 3 PDT / 5 & 10 AMP / AC or 

DC COIL 
Open version, low cost, rilultipole reo 
lay: Highly efficient general purpose 
relay for switching industrial loads of 
5 and 10 amperes or actuating sma II 
solenoids or other relays. Mounted by 
single 6-32 NC stud and 'I. locating 
tab on .437 centers. Temperature range 
AC version -20°C to +500 C. DC ver­
sion -20°C to +550C. Weight 2.5 oz. 

1,2 & 3 PDT /15 AMP / AC or DC COIL 
Open version 15 amp relay with AC or 
DC operated coil. 250 quick connect 
terminals for easy maintenance. Spe­
cifically designed to meet the needs 
of the appliance industry and ideally 
suited for harness wiring. large arc 
barriers isolate contacts which ex· 
tends voltage carrying capability to 
240 Volts AC. Silver cadmium oxide 
contacts provide heavy load capability. 
AC or DC actuated coils as desired. 
Mounting by 6·32 stud and .150 locat­
ing tab on .437 centers. Transparent 
non·inflammable plastic protective cov­
er available separately. Temperature 
range -35°C to +500 C. Weight 3.2 
oz. 

& 2 PST /25 WATT / DC COIL 
Economical, dependable, magnetic 
shielded single and 2 pole reed relay. 
Sturdy construction proven by years of 
use in telephone circuits. Flexible pins 
prevents damage or reed capsule dis· 
tortion during mounting. Employs the 
JDM·50 standard capsule. 25 watt 
normal rating. Temperature range of 
-30°C to +850 C. Weight 1 Form .45 
oz., 2 Form .60 oz. 

1 & 2 PST·NO /50 WATT / DC COIL 
Economical standard size reed relay. 
Magnetically shielded construction 
gives higher efficiency while shielding 
stray flux fields from adjacent parts. 
Flexible pin connection provides pro­
tection when mounting and prevents 
changes in the reed relay operating 
characteristics. .200 grid spacing 
makes this relay desirable for PC 
mounting. Uses standard switch cap­
sule JDAA-80. Temperature range of 
- 20°C to + 70°C. Weight 1 Form .6 
oz., 2 Form .88 oz. 

UL component recognized file 43220 

TYPE JDYA TYPE JKAA TYPE JRTA TYPE JDAA·50/80 TYPE JSR·325 
.67~\ 

\.-~ 
.44 DIA. TYP~-~ 

-:\ 

1, 2 & 4 PST /1 AMP / 
DC COIL 

The JDYA is a uniquely de· 
signed diaphragm relay with 
the contacts hermetically 
sealed in a separate housing 
from the coil. Switch contact 
surfaces are larger in area 
than conventional reeds which 
results in greater reliability. 
Printed circuit mounting. 
Switched power rating 30 VA 
or 30 W. Compact size for rela­
tively heavy loads. Contacts 
exhibit excellent non-sticking 
characteristics. Temperature 
range of -40°C to + 70°C. 
Weight .21 oz. 1 Form, 4 oz. 
2 Form, 7 oz. 4 Form. 

A DC or Ih wave AC operated 
counting and storing relay 
rated .3 amps @ 30 VDC or 
10 W resistive max. Its com­
pact size and telephone sys· 
tern reliability render it inval­
uable for applications such as 
machine tool control, sending 
and packaging systems, traffic 
control, etc. Mount to either 
chassis or by bar or plug into 
socket. Transparent dust cover 
standard.. 10 normally open 
(Form A) individua lIy operated 
countinli contacts plus one set 
of auxiliary contacts in choice 
of Form A or B. The' contacts 
are electrically insulated from 
each other and can be used 
to control different circuits. 
Counts on each pulse to coil. 
Reset coil erases count any· 
time desired. Long life is as­
sured as there is effectively 
no mechanical wear. Tempera­
ture range -10°C to + SOOC. 
Weight 17.5 oz. 

-I 
.40 , 
T 
.43 

.L 
_.16 

1---.83_1 1 

TRACK SWITCH 
This. switch is designed to 
mount directly on a conduc­
tive track on a printed circuit 
board. The wafer thin design 
avoids distortion of the circuit 
layout when switches are 
mounted side-by·side. Bifurca­
ted contacts insure low con­
tact resistance in the range of 
10 milliohm. Plastic body with 
white slide button standard. 
Red, yellow, green, and blue 
slide buttons also available. 
Temperature range -40°C to 
+1250 C. 

See Motor Section for Motors 

r----c-3.18 .217 
1~~~-lAX. 

25 WATT & 50 WATT 
REED SWITCH 

Standard 25 watt and 50 watt 
reed switches with gold dif­
fused contacts. Excellent life 
characteristics as proven over 
years of reliable switching in 
telephone industry. Load can 
be switched from 10-' VA to 1 
ampere. Flashover 650 volts 
and 800 volts DC. Max. 
switched 1 amp AC or DC. Max. 
switched voltage 90 VDC, 220 
VAC; 150 VDC, 250 VAC; Me­
chanical life 6 x 10' opS. min. 
Temperature range -25°C to 
+85°C. 

P.C. RqTARY SWITCH 
JSR-325 is a miniature, low 
profile rotary switch specifi­
cally designed for printed cir­
cuit application. Completely 
enclosed sections insure uni­
formly low contact resistance 
below 30 mllliohms for non­
shorting contacts. Current rat­
ing 50 milliamps switching 
max. 2 amps max. carry, 60 
volts or 3 watts max. All 12 
spring loaded, silver bridging 
contacts insure 50,000 cycle 
life. Double ball 30° detent, 
and angle of throw mechan­
ism. Up to five sliding switch 
sections per switch offer maxi­
mum flexibility. Twist tabs pro­
vide secure mounting to P.C. 
Board. Slotted shaft .125 inch 
diameter, 1 inch long. Temp­
erature range of -40°C to 
+ 125°C. (Other combinations 
are available directly from fac· 
tory Including shorting switch­
es.) 

ITT Jennings Industrial Products 
Division of International Telephone and Telegraph Corporation 
P. O. Box 1278 - 970 McLaughlin Avenue 
San Jose. California 95108 
Phone: (408) 292·4025 
TWX: 910-338-0159. TELEX: 34-6311 JENN'NGsITT 
eem/1971 SeB YELLOW SECTION for Local OIllCB., PhonB. 1739 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

vacuum relays 

INTRODUCTION: Vacuum relays as manufactured 
by ITT Jennings are available for utilization in the 
control of high power equipment and circuits. Standard 
units are available for current ratings of 75 amps, 
peak voltage levels to 30 kv, and transferring power 
at frequencies through the VHF band. 

ADV ANT AGES: Because of the higher dielectriC 
strength of the vacuum relay ( 1000 volts/mil working), 
small contact spacing and lower resultant travel allows 
the design of small, low-bounce actuating mechanisms 
whiCh lead to minimum size units. 

RB2A 

RF4A 

RFllt· i t 
RF10 

RSS 
RE6B 

~ 

APPLICATIONS: The majority of applications of 
these units include the switching of antennas, frequency 
,bands, transmit-receive modes, power circuits, and 
elements in pulse forming networks. 

R05A 
'~ 

, 

RB4 
''\ 

R05B 

RF10B 

RB3 

i',"'l,,~ ';. ",-1 
i : .~~. 

.'-If 

t 
RllA 

I mm IEN'N'INGS Post Office Box 1278' 970 McLaughlinAve.· San Jose, Calif. 95108 .1-.1-... Telephone: (408) 292-4025 • TWX: 910-338-0159 

QIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
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': MODEL,: /X'-
RC41 RC53 NUl!'BEI «~,: .. , 

,c. i . ~ ~ :- ~ ;:. : ' 
PQWER ' : 3 KW CW at 4 KW CW at 

'RATING '"v·ir' <;.; 30 MHz 30 MHz 
','::: ,'.' 

;j ',;,\;!~'i· \:.' 

'~:0'\;~C; :;.:}\;t:!" o to 500 MHz a to 600 MHz 

.VSPlR ,',\,:,;; 
,,; WfTII RESPECT>' }:~.~> 1.1:1 Max. 1.1:1 Max. 

'. TO,50OH!o1S-: : : ~ : ~ 
" 

,::' :, 
; Greater than' Greater than 

','CROSSTALK 30 dB isolation 30 dB isolation 
at 300 MHz at 30 MHz 

INSERTIDN 
,."',:,, 

0.1 dB Max. 0.1 dB Max. LOSS 

":"~li~UIS~~N?:~ ,i 
265 Ohms 18 Ohms 

i6;sVOCtOIL"; 
, 'ii"~,,',;;: 

C:~T~ct;,:. , ,i,i', 2 pole. 2 position 

CDNflGUlArlON SPOT crossover 
i ~. ~ :/ ; transfer 

~:r:ICONNECT~1I " :' C SC 
" 

:, :: ' ';,; Permanent Non-latching magnet latching, ACTU,\T1DN continuous ;> duty coils electrical or 
manual 

,. 
. ~;:;:: 15 Millisecs 

,OPERATE TIME 25 Millisecs Typ. 
Max. 30 Millisecs 

: 
Max. 

WEI GIlT 
:,; .. ;: 

14.5 oz. 2 Ibs., 12 oz. 

SEC. 4500 • RELAYS 

vacuum coaxial relays 

INTRODUCTION: The principal feature of the ITT Jennings 
coaxial vacuum relay is its high power handling capability 
at frequencies up to 1.7 ghz, where it is desired to contain 

circuit currents completely within a coax system. 

RC5 

25 KW CW at 
30 MHz 

a to 100 MHz 

1.02:1 Max. 
to 30 MHz 

1.05:1 Max. 
to 60 MHz 

Greater than 
70 dB isolation 

at 30 MHz 

0.05 dB Max. 

18.8 Ohms 

SPST 

15k" 

Permanent 
magnet latching, 

electrical or 
manual 

15 Millisecs 
Typ_ 

30 Millisecs 
Max. 

lib .. 13 oz. 

ADV Al':T AGES: Coaxial relay advantages include 
low insertion VSWR, high rf power capability, 

high isolation, fast operation, low and stable 
contact resistance, and wide pass band characteristics. 

APPLICATIONS: Typical applications for this 
type of unit include antenna and load 

ReiD 

RCS 

25 KW CW at 
30 MHz 

a to 400 MHz 

1.1: IMax. 

Greater than 
65 dB isolation 

at 30 MHz 

0.05 dB Max. 

15.4 Ohms 

SPOT 

10/." 

Permanent 
magnet latching, 

electrical or 
manual 

50 Millisecs 
Max. 

8 Ibs. 

switching external to a transmitter, 
crossbar switching matrices, and 
general coaxial instrumentation. 

RC10 RC21 RC31 

90 KW CW at 
90 KW CW at 30 MHz 325 KW CW at 

30 MHz 3 MW Peak 30 MHz 
Spec. Order 

a to 100 MHz a to 450 MHz o to 150 MHz 

1.02:1 Max. 
to 30 MHz 1.1:1 Max. 1.1:1 Max. 1.05:1 Max. 
to 60 MHz 

Greater than Greater than Greater than 
65 dB isolation 60 dB isolation 37 dB isolation 

at 30 MHz at 30 MHz at 30 MHz 

0.05 dB Max. 0.05 dB Max. 0.1 dB Max. 

8.3 Ohms 4.8 Ohms 7.8 Ohms 

SPST SPOT SPOT 

3'1." 31/." 6'1." 

Permanent Permanent Permanent 
magnet latching, magnet latching, magnet latching, 

electrical or electrical or electrical or 
manual manual manual 

15 millisecs 
Typ. 40 Millisecs 50 Millisecs 

30 Millise,cs 
Max. 

Max. Max. 

3 Ibs" 12 oz. 14 Ibs. 48 Ibs., 8 oz. 

I mm IENNINGS Post Office Box 1278 • 970 McLaughlin Ave .• San Jose, Calif. 95108 .L.L.., Telephone: (408) 292-4025 • TWX: 910-338-0159 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 

eern/!97! See YELLOW SECTION for Local Offices, Phones 1741 
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REED RELAYS AND COILS 
FEATURES: 
• 163 Models in standard and miniature size 
• All PC Board Design 
• Operate voltages from 6 to 48 volts DC 
• Switching circuits from low signal level to high power 
• Mechanical and electrical interchangeability with other leading relay 

manufacturers. 

JAMES Reed Relays and Coils are produced in a wide variety of sizes 
and specifications, to meet the, needs of the industrial and commercial 
designer. This catalog shows standard models of the four basic JAMES 
packages. Included are a wide variety of switching characteristics for 
use in signal and power control applications. 

REED RELAYS 
JAMES Reed Relays are offered iii three basic packages with a variety 
of switching circuits. Two series use the standard size capsule and the 
third uses the miniature size capsule. Select the electrical specifica­
tions needed from the chart and then match to the package that rrieets 

RA SERIES 

The RA Series is a standard size reed capsule 
relay that has PC board construction with pin 
spacing of 2.400". This series of relays is 
directly interchangeable with the Automatic 
Electric "CR" series of relays. Custom single 
and dual coil systems can be supplied on spe­
cial order. 

Re SERiES 

The He Series is a standard size reed capsule 
relay that has PC based construction with pin 
spacing of 2.500". This series of relays is 
directly interchangeable with the Clare "CRT" 
Series of relays. Custom single and dual coil 
systems can be supplied on special orders. 

STYLE 

Standard Signal 
Standard Signa I 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
High Current 
High Voltage 
Mercury Whetted 
Mercury Whetted 
Mercury Whetted 
Very High AC 
Very High AC 
Very High DC 
Very High DC 

STYLE 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Si~nal 
High Curren 
High Voltage 
Mercury Whetted 
Mercury Whetted 
Mercury Whetted 

your assembly and interchangeability needs. 
Special relay designs can be supplied to the custom needs of the user. 
These can include a combination of switching circuits, special coil 
characteristics, dual coils, and latching. 

ELECT. SW_ MODEL NUMBERS PKG. 
SPEC. CKT. 6 volt 12 volt 24 volt 48 volt FIG. 

E-1 l·A RA 6631 RA 6632 RA 6633 RA 6634 RA-1 
E-1 2-A RA 6635 RA 6636 RA 6637 RA 6638 RA-2 
E.1 3-A RA 6639 RA 6640 RA 6641 RA 6642 RA-3 
E-1 1-B RA 14051 RA 14052 RA 14053 RA 14054 RA-2 
E-1 2-B RA 14081 RA 14082 RA 14083 RA 14084 RA-3 
E-2 I·e RA 14111 RA 14112 RA 14113 RA 14114 RA-3 
E-2 2-C RA 14141 RA 14142 RA 14143 RA 14144 RA·3 
E·3 l·A RA 15291 RA 15292 RA 15293 RA 15394 RA·1 
E·4 l·A RA 15321 RA 15232 RA 15323 RA 15234 RA·1 
E-5 l·A RA 15321 RA 15322 RA 15323 RA 15324 RA·1 
E-5 2·A RA 15351 RA 15352 RA 15353 RA 15354 RA·2 
E·5 3·A RA 15381 RA 15382 RA f5383 RA 15384 RC-3 
E·6 l·A RA 15428 RA 15429 RA 15430 - RA·1 
E·6 2·A RA 15431 RA 15432 RA 15433 - RA·2 
E·7 l·A RA 15434 RA 15435 RA 15436 - RA·1 
E·7 2·A RA 15437 RA 15438 RA 15439 - RA·2 

ELECT. SW. MaDEL NUMBERS PKG. 
SPEC. CKT. 6 volt 12 volt 24 volt 48 volt FIG. 

E·1 l·A RC 6601 RC 6602 RC 6603 RC 6604 RC·1 
E·l 2-A RC 6605 RC 6606 RC 6607 RC 6608 RC·2 
E-1 3~A RC 6609 RC 6610 RC 6611 RC 6612 RC·3 
E·1 l·B RC 14066 RC 14067 RC 14068 RC 14069 RC·2 
E·1 2·B RC 14096 RC 14097 RC 14098 RC 14099 RC·3 
E-2 1-C RC 14126 RC 14127 RC 14128 RC 14129 RC·3 
E·2 2·C RC 14156 RC 14157 RC 14158 RC 14159 RC·3 
E·3 l·A RC 15246 RC 15247 RC 15248 RC 15249 RC·1 
E-4 l'A RC 15306 RC 15307 RC 15308 RC 15309 RC·1 
E-5 l·A RC 15336 RC 15337 RC 15338 RC 15339 RC·1 
E-5 2·A RC 15366 RC 15367 RC 15368 RC 15369 RC·2 
E·5 3·A RC 15396 RC 15397 RC 15398 RC 15399 RC·3 

ELECTRICAL SWITCHING SPECIFICATIONS 
All JAMES Reed Relays use sealed capsules designed, manufactured, 
and tested for reliable long' life. The specifications of the reed capsule 
switching system are conservatively rated for trouble free operation. 

E·l E·2 E·3 E·4 E-5 

General Use Std. Sig. Std. Sig. Hi·Cur. Hi-Volt. 
Mercury 
Whetted 

Contact Power Rating riA Max.) 15 10 50 50 50 
Switching Voltage (Max.) 250 250 1,000 7,500 400 
Switching Current (Max.·Amps) 1.0 .500 3.0 3.0 3.0 
Initial Contact Reist. (Ohms·Max.) .075 .075 .100 .080 .050 
Open Circuit Breakdown Voltage 500 1,000 1,500 10,000 1,000 

(Min.) 
Open Circuit Capacitance .80 .30 .80 .80 

(Pfd·Max.) 
Insij:ation (Ohms·Min.) 10' 10' 10" 10'· 5x10' 
Operate Time (Millisec.·Max.) 2.0 2.0 2.0 2.0 2.0 
Avail. in JAMES Pkg. Series RA·RB·RC RA·RC RA·RC RA RA 

Where special switching requirements outside of these parameters are 
needed, we solicit your engineering requirement. 

E·6 E·7 E8 E9 E·l0 E·l1 E·12 E·13 
Very Hi Very Hi Mercury Rf 

ACPower DC Power Std. Sig. Std. Sig. Hi·Cur. Hi·Voit. Whetted Switch 
700 800 10 3 28 10 28 .3 
240 110 100 28 100 SOO 100 28 
3.0 3.0 .SOO .250 1.0 .500 1.0 .010 
- - .250 .150 .050 .100 .050 .1SO 
700 3,000 400 2SO 1,000 1,000 1,000 250 

0.1 0.1 0.2 0.8 0.3 0.2 0.3 0.2 

10' 10' 10'· 10' '10)' 10'· 1012 10'· 
2.0 2.0 1.0 1.0 1.5 0.4 1.5 1.0 
RA RA RD RD RD RD RD RD 

1742 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



RD SERIES 

The RD Series is a miniature size reed capsule 
relay that has PC board construction with pin 
spacing of 1.000" which is the industry stand­
ard. Custom single and dual coil systems can 
be supplied on special orders. 

MECHANICAL SPECIFICATIONS 

RD-l 

RD-3 RD-4 

STYLE 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Signal 
Standard Sigmil 
Standard Signal 
High Current 
High Current 
High Voltage 
Mercury Whetted 
Mercury Whetted 
RF-52 ohms 
RF-52 ohms 

ELECT. SW. 
SPEC. CKT. 
E-8 I-A 
E-8 2-A 
E-8 3-A 
E-8 4-A 
E-9 1-C 
E-9 2-C 
E-1Q I-A 
E-10 2-A 
E-11 I-A 
E-12 I-A 
E-12 2-A 
E-13 I-A 
E-13 2-A 

RB-4 

SEC. 4500 • RELAYS 

MODEL NUMBERS PKG. 
6 volt 12 volt 24 volt FIG. 

RD 6553 RD 6557 RD 6561 RD-1 
RD 6554 RD 6558 RD 6562 RD-2 
RD 6555 RD 6559 RO 6563 RD-3 
RD 6556 RD 6560 RO 6564 RO-4 
RD 15401 RD 15402 RO 15403 RD-2 
RD 15404 RD 15405 RO 15406 RD-3 
RO 15407 RD 15408 RD 15409 RD-1 
RD 15410 RO 15411 RO 15412 RO-2 
RD 15413 RD 15414 RD 15415 RD-l 
RO 15416 RD 15417 RO 15418 RD-l 
RD 15419 RO 15420 RO 15421 RD-2 
RD 15422 RD 15423 RO 15424 RD-l 
RD 15425 RD 15426 RD 15427 RD-2 

RA-l RA-2 

RC-l RC-2 

r_':~~ c:~~~ 

F'''~ '~fo,,,~ 
RC-3 

L',~Ji~~l 
b------- .. 00 --J f,-- 0.00 -d 

REED COILS 
Standard Models - Reed Coil Specifications 

NOMINAL COIL 
NO. OF OPERATING RESISTANCE 

MODEL STANDARD VOLTAGE 10% AMPERE PKG. 
NO. REEDS VOLTS OHMS TURNS DWG. 

7826 1 6.0 222 135 RB-1 
7827 2 6.0 97 175 R8-2 
7828 3 1i·0 38 210 RB-3 
7829 4 6.0 29 250 R8-4 
7830 1 12.0 860 135 R8-1 
7831 2 12.0 355 175 R8-2 
7832 3 12.0 235 210 R8-3 
7833 4 12.0 120 250 R8-4 

'7834 1 24.0 3400 135 R8-1 
7835 2 24.0 1520 175 R8-2 
7836 3 24.0 860 210 R8-3 
7837 4 24.0 510 250 R8-4 

Miniature Models - Reed Coil Specifications 
NOMINAL COIL 

NO. OF OPERATING RESISTANCE 
MODEL STANDARD VOLTAGE 10% AMPERE PKG. 

NO. REEDS VOLTS' OHMS TURNS DWG. 
7801 1 6.0 250 95 RO-l 

FEATURES: 7802 2 6.0 142 120 RO-2 
7803 3 6.0 71 150 RO-3 

• Full range of operating voltages with simplicity of control 7804 4 6.0 38 180 RO-4 

• Flexibility of reed mounting, termination, and combinations 
• Models for 1 to 4 reeds for combination logic systems 
• Space saving miniature dry reeds 

7805 1 12.0 1040 95 RO-1 
7806 2 12.0 575 120 RO-2 
7807 3 12.0 285 150 RO-3 
7808 4 12.0 167 180 RO-4 

• Ease of replacement 7809 1 24.0 3520 95 RO-l 

• Positive cost savings over pre-assembled relays, logic, boards 
• Availability of a complete coil design kit 
• Models available in standard and miniature sizes 
• 125°C glass filled nylon bobbins. 

7810 2 24.0 2100 120 RO-2 
7811 3 24.0 1090 150 RO-3 
7812 4 24.0 650 180 RO-4 
7823 TERMINAL LEAD (Required quantity supplied with each 

standard or miniature reed COil.) 

REFER TO YELLOW PAGES FOR JAMES LOCAL SALES OFFICES 
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Vacuum Relays mean· Reliability 

KILOVAC vacuum relays (ceramic or glass) are specified by design engineers for per· 
formance and reliability not available in conventional relays: 
HIGH VOLTAGE ISOLATION: 2000 volts per mil of contact gap with predictable, repeat· 
able isolation well in excess of rated values. 
LOW AND STABLE CONTACT RESISTANCE: 0.015 ohms typical, with no contact oxidation 
or maintenance. 
FAST SWITCHING TIME: 10 ms typical, due to small contact gap and short armature travel. 
LONG LIFE: Millions of cycles with minimum degradation in electrical performance. 
Anyone of these standard features will justify your selection of KILOVAC vacuum relays. 
KILOVAC design and years of production experience permits immediate off·the·shelf deliv· 
ery from a broad product line with voltages up to 100 KV. Special modifications provided 
in extremely short order. 

...., 

~ .... , .....if 

t ~ 

11 '~.' }. t --

KILOVAC TYPE HC·It KC-2t KC·3 HVS·1 

Contact arrangement SPOT SPOT SPOT SPOT 

Rated operating voltage 2.5 15 8 17 
(KV OC or 60 Hz peak) 

Test voltage (KVDC) 5 18 11 22 

Continuous current. contacts closed. 
max. (amps DC or 60 Hz RMS) 

18 50 25 7 

'Max. current at rated voltage 
switching under load (amps DC) 

0.5 0.5 0.1 3.0 

Contact resistance. max. (ohms) 0.010 0.012 0.015 0.015 

Operating time, max. (ms) 6 18 18 20 

Coil resistance 335 265 220 128 
(ohms ± 10% @ 25 O C) 

Coil voltage (VDC, nominal) 26.5 26.5 26.5 26.5 

Nominal dimensions (inches) 3A0 x 11f2H 1%Ox2%H 0/40 x 23AH 43/4L x 5H 

Nominal weight (oz) 1 3 2.5 15 

Mounting style" threaded threaded flange foot 
base base base bracket 

Approximate unit price (1-9 pcs) $54 $98 $75 $55 

'All ratings are for pure resistive circuits~ Contact factory for other circuits vs. ratings. 
#H·6, Same Spec as H-5, Except H-6 is SPST, N.C. 

~ i ~ • t;-"" 

HVS·10 KM·30 H·5# H·7 H·8 

SPOT OPOT SPST N.D. SPOT SPOT 

17 18 5 5 15 

25 20 7.5 7.5 20 

8 20 4 4 15 

4.0 0.5 2.0 2.0 0.5 

0.015 0.015 0.035 0.035 0.015 

20 25 10 10 15 

65 65 250 200 265 

40 40 26.5 26.5 26.5 

5L x, 3114H 3D x 3314H 2L x 3AH 2YaL x 2H 10 x 3H 

14 12 1 1 3 

foot flange foot foot threaded 
bracket base bracket bracket base 

$55 $125 $62 $62 $98 

"Other styles available tCeramic envelope 
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H·9 

SPST N.C. 

15 

20 

15 

0.5 

0.015 

15 

265 

26.5 

11140 x 23M 

3 

solder 
flange 

$98 
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••• Reliability means KILOVAC 
High vacuum technology has made high voltage switching practical with considerable 
savings in space and weight. KILOVAC uses the latest in vacuum pumping techniques, 
utilizing the "ion" type pump and achieving, in production, hard vacuums to 10-8 mm 
of mercury or better. Special manufacturing techniques include kovar-to-glass seals, 
final assembly in a dust and contaminant free area, specially selected glass and specially 
developed KILOVAC high voltage aging techniques . 

. KILOVAC relays are widely used in ECM, communications, sonar, radar, pulse· 
forming networks, medical electronics, and other high voltage equipment, or low voltage 
equipment where extreme reliability is a must. Many KILOVAC models are interchange­
able with other manufacturers' types. 

KILOVAC's broad line and "Quick Reaction Time" is geared to your most critical 
delivery schedule. 

For complete technical information call your nearest KILOVAC sales-engineering 
representative or write directly to us. 

KILOVAC, a company small enough to be responsive, large enough to be responsible. 

KILOVAC TYPE 

Contact arrangement 

Rated operating voltage 
(KV OC or 60 Hz peak) 

Test voltage (KVOC) 

Continuous current, contacts closed, 
max. (amps OC or 60 Hi RMS) 

*Max. current at rated voltage 
switching under load 
(amps DC) 

Contact resistance, max. (ohms) 

Operating time, max. (ms) 

Coil resistance 
(ohms ±10% @ 25 O C) 

Coil voltage (VDC, nominal) 

Nominal dimensions (inches) 

Nominal weight (oz) 

Mounting style*' 

Approximate unit price (l·9-pcs) 

P. o. Box 4422 I Santa Barbara, California 93103 

Telephone (805) 684-4560 • TWX 910-336-1141 
Cable Address: KILOVAC . SANTA BARBARA 

Kilovac Vacuum Relays· Penta Power Tubes· Dow-Key Coaxial Relays 

; i 
4-'7~ f ~ 

. 
W ~ . ~ ". -.,.. 

H·ll/S2 H·12 H·14 H·16 H·17 H·18 H·19 

SPST N.D. SPOT DPOT DPOT SPDT OPOT OPOT 

9 8 12 12 25 8 20 

12 12 15 15 30 10 30 

15 15 30 30 . 30 10 30 

0.1 0.1 0.3 0.5 0.1 0.1 0.1 

0.015 0.015 0.015 0.030 0.015 0.020 0.015 

18 18 20 20 25 15 40 

250 250 120 120 120 265 225 

26.5 26.5 26.5 26.5 26.5 26.5 26.5 

10 x WaH 10 x l3I4H 11/40 x 23J4H 10'x 31/4H 2D x 31/2H 1D x 2H 2D x 31/4H 

2 2 8 5 ,5 4 7 

threaded threaded threaded threaded flange threaded threaded 
base base base base base base base 

$98 $98 $128 $128 $128 $135 $135 

'if r.-~ -. , 
H·23# H-25 

SPST·N.C. SPOT 

30 50 

35 60 

30 30 

0.1 0.1 

0.015 0.015 

30 60 

120 120 

26.5 26.5 

2D x 33J4H 3D x 71f2H 

7 30 

threaded threaded 
base base 

$135 factory 
quote 

1 
~;.~ 

H·35 

SPDT 

35 

40 

10 

5.0 

0.015 

30 

50 

26.5 

81/4L x 51/4~ 

15 

mounting 
bracket 

$110 

*AII ratings are for pure resistive circuits. Contact factory for other circuits vs. ratings. #H·24, same s~ec as H-23, except H·24 is SPST, N.D. 
"Other styl~ available 
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liberty controls, inc. 
500 BROOK FOREST AVENUE. SHOREWOOD, ILLINOIS • R.F.D. 5, JOLIET, ILLINOIS 60431 

PHONE JOLIET (815) 725-2241 • CHICAGO (312) 242-2409 

RELAYS • SOLENOIDS • ELECTRO-MECHANICAL DEVICES 

B SERIES 

C SERIES 

F SERIES 

TELEPHONE TYPE lELA YS 
SPECIFICATIONS 

CONTACT MATERIALS: Many Available - Consult 
us. 

CONTACT FORMS: A to E, max. 24 springs in 
each pile·up (one or two pile·ups). Single 
or twin contacts. 

COIL: Single or double wound. 

OPERATING VOLTAGE: Up to 250 volts D.C. Up 
to 220 volts A.C. 

TYPES 
D.C. 

BQA (Quick Acting) 
BSO (Slow Operating) 
BSR (Slow Releasing) 

A.C. 
BAC (Quick Acting) 

RESIDUAL: Adjustable or fixed. 
OPERATE TIME: BOA - 002 to .030 Sec. BSO - .040 

to .120 Sec. BAC - .0lD to .025 Sec. 
BSR - .015 to .035 Sec. 

RELEASE TIME: BOA - .005 to .050 Sec. BSO - .025 
to .350 Sec. BAC - .008 to .020 Sec. 
BSR - .035 to .600 Sec. 

MOUNTING: Heelpiece drilled and tapped for 
two 8-32 screws. 

SPECIFICATIONS 
CONTACT MATERIALS: Many available - Consult 

us. 
CONTACT FORMS: A to E max. 26 springs per 

pile-up (one or two pile-ups). Single or 
twin contacts. . 

COIL: Single or double wound. 
RESIDUAL: Adjustable or fixed. 
OPERATE TIME: .002 to .020 sec. 

TYPES 
D.C. 

CQA (Quick Acting) 
CSO (Slow Operating) 
CSR (Slow Releasing) 

A.C. 
CAC (Quick Acting) 

OPERATING VOLTAGE: COA up to 250 volts d.c.; 
CSO and CSR up to 135 volts d.c.; CAC 
up to 220 volts a.c. . 

RELEASE TIME: .005 to .350 sec. 
SENSITIVITY: As low as 32 milliwatts per C 

combination. 
MOUNTING: Heelpiece drilled and tapped for 

two 8-32 screws. 

8~az YAP 

'HOLU 

SPECIFICATIONS 
CONTACT MATERIALS: Standard, Gold Flashed 

Silver Palladium. 
CONTACT FORMS: A to E max. 24 springs per 

pile-up (one or two pile-ups). 
OPERATE TIME: .001 to .075 Sec. 
RELEASE TIME: .005 to .150 Sec. 

OPERATING VOLTAGE: FQA up to 150 volts d.c.; 
FSO and FSR up to 115 volts d.c. 

SENSITIVITY: As low as 40 milliwatts per C 
combination. 

RESIDUAL: Adjustable or fixed. 

COIL: Single or double wound, armature end or MIIIINTlNG: Heelpiece drilled and tapped for 
heel end slug. two 6-32 screws. . 

TYPES 
FQA (Quick Acting) 
FSO (Slow Operating) 
FSR (Slow Releasing) 

Special..:... Wiring, Terminations, Hermetic Sealing, Contact Arrangements and Coil Voltages are available. 
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liberty controls, inc. 
500 BROOK FOREST AVENUE e SHOREWOOD, ILLINOIS • R.F.D. 5, JOLIET, ILLINOIS 60431 

PHONE JOLIET (815) 725-2241 • CHICAGO (312) 242-2409 

RELAYS • SOLENOIDS • ELECTRO-MECHANICAL DEVICES 

TELEPHONE TYPE lELA YS 
G SERIES 

TYPES 
GQA (Quick Acting) 
GSO (Slow Operating) 
GSR (Slow Releasing) 
GAC (Alternating 

Current) . 
GML (Magnetic Latch) 

SERIES G 
LATCH RELAY 

The Series G Latch Relay is made up of two 
Series G relays with provisions for mechanical 
interlock. 

M SERIES 

Type M relays may be equipped with snap­
action switches to provide safe switching of 
heavier loads. These relays are available with 
either AC or DC coils and may have one or two 
snap-action switches or one snap-action switch 
and one standard pile-up. 

S SERIES 

TYPES 
D.C. 

SQA (Quick Acting) 
SXQA (Quick Acting 

Oversized Coil) 
SAC (Quick Acting 

Rectified) 

SPECIFICATIONS 
CONTACT FORMS: A to E max. 26 springs in 

each pile-up (one or two pile-ups). Single 
or twin contacts. 

COIL: Single or double wound, armature end or 
heel end slug, or laminated core. 

RESIDUAL: Adjustable or fixed. 
OPERATING VOLTAGE: GaA up to 150 volts d.c.; 

GSO and GSR up to 110 volts d.c.; GAC 
up to 220 volts a.c. 

OPERATE TIME: .002 to .050 sec. 
RELEASE TIME: .005 to .125 sec. 
SENSITIVITY: As low as 93 milliwatts per C 

combination. 
INSULATION RESISTANCE: Available to 25 mil­

Han megohms at 1000 V. 
MOUNTING: Heelpiece drilled and tapped for 

two 6-32 screws. 

G SERIES-
PLUG-IN TYPE 

The Series GaiN in a Series G relay with a 
mating flush mounted socket and clear plastic 
cover which snaps over the socket. Outstanding 
benefits include pre-wiring socket possibilities, 
quick installation and removal of relay, environ­
mental protection, and cost saving. The Series 
Gal N features no internal wiring to improve 
reliability. 

~,.'ZS~ 

.281 

~. 

.~ - ~ Ln 

~ru 
~ 
~ 2.125 

OCTAL TYPE 
PLUG-IN 

Avai lab Ie in Open Types, Lexan Cover, Metal 
Cover and Hermetically Sealed. 

SPECIFICATIONS 
CONTACT MATERIAL: Standard, Gold Flashed 

Silver Palladium. 
CONTACT FORMS: A to E max. 12 springs per 

pile-up (one pile-up). 
OPERATE TIME: .002 to .050 sec. 
RELEASE TIME: .005 to .200 sec. 
COIL: Single or double wound armature end or 

heel end slug, sleeve or laminated core. 

TYPES 
MQA (Quick Acting) 
MSO (Slow Operating) 
MSR (Slow Releasing) 
MAC (Alternating 

Current) 

2.500 

OPERATING VOLTAGE: MaA up to 135 volts d.c.; 
MSO and MSR up to 115 volts d.c. 
MAC up to 220 volts a.c. 

SENSITIVITY: As low as 69 milliwatts per C 
combination. 

RESIDUAL: Adjustable or fixed. 
MOUNTING: Heelpiece is drilled and tapped for 

four 8-32 screws. 0 

i~t~1· I 
~~=!!!i!!J 3.218 MAX. 

8-32 TAP. - _i': ~ I 
4 HOLES ,,~,~ 

1625 

SPECIFICATIONS 11----
CONTACT FORMS: A, B, C and 0, single or '~~~~~ double pile-up, 6 springs per pile-up I 

max. Form 0 only available on single 
contact series. 

COIL: Up to 6000 ohms (single or double wound). 
10,000 ohms on SXaA. 

OPERATING VOLTAGE: Up to 150 volts d.c. 
OPERATE TIME: .008 sec. min. 
SENSITIVITY: As low as 200 milliwatts per C 

combination. 
MOUNTING: Heelpiece drilled and tapped for 

four 4-40 screws. 

"1{!;t-:-19-P.L..1 
3 
8" 
T 

! 3 14-40 
---"81--

Special- Wiring, Terminations, Hermetic Sealing, Contact Arrangements and Coil Voltages are available. 
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liberty controls, inc. 
500 BROOK FOREST AVENUE. SHOREWOOD, ILLINOIS • R.F.D. 5, JOLIET, ILLINOIS 60431 

PHONE JOLIET (815) 725-2241 • CHICAGO (312) 242-2409 

RELAYS • SOLENOIDS • ELECTRO-MECHANICAL DEVICES 

GENERAL PURPOSE AND POWER RELAYS 
210 &. 215 SERIES 

218 SERIES 
LATCHING TYPES 
MANUAL RESET 

Any Relay up to 3POT may be 
used on this unit. 

214 SERIES 
ELECTRICAL 
SWITCHING OR 
RESET 

Any combination of Relays Up 
to 6POT may be used, including 
2 different coil voltages or 
resistances. 

210 SERIES 
TIME DELAY RELAY 

Delays of .01 to 180 seconds 
available. Contacts to 3PDT. 

220 &. 225 
SERIES 
GENERAL 
PURPOSE PLUG-IN 

223 &. 228 
SERIES 
PRINTED CIRCUIT 
MOUNT 

224 &. 229 
SERIES 
COMBINATION 
.187" OR 
SOLDER LUG 

SPECIAL 
CONTACT 

MATERIALS 
AVAILABLE 

CONSULT US 
Standard· Silver Cad 
Oxide· Gold Flashed 

633 SERIES 
PLUG-INS 

633 Series available with 8 Pin, 
12 Pin, and 18 Pin Jones Plugs. 

634 Series available with 8 Pin, 
12 Pin, and 20 Pin Octal Type 
Plugs. 

LISTED BY 
UNDERWRITERS 
LABORATORIES 

FILE #35253 
For use where acceptability of 
the combination is determined 
by U/L 

630 SERIES 
2 - 3-4 POLE 
HEAVY DUTY 
RELAY 

Rated at 15 Amps. 120V 60Hz 
Resistive Gold Plated Silver Con­
tacts. 

240 &. 250 SERIES 
CONTACT RATING 

25 AMPS @ 120 - 240 V.A.C. 
RESISTIVE 1 HP 120 - 240 V.A.C. 

LISTED BY 
UNDERWRITERS 
LABORATORIES 

FILE #35253 
For use where acceptability of the combina­
tion is determined by U/L. 

240 SERIES 
Available with 5 Amp SPOT Aux­
iliary Switch - 241 Series. 

251 SERIES 
Available with 5 Amp 
SPOT Auxiliary 
Switch - 251 Series. 

Special- Wiring, Terminations, Hermetic Sealing, Contact Arrangements and Coil Voltages are available. 
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liberty controls, inc. 
500 BROOK FOREST AVENUE • SHOREWOOD, ILLINOIS • R.F.D. 5, JOLIET, ILLINOIS 60431 

PHONE JOLIET (815) 725-2241 • CHICAGO (312) 242-2409 

RELAYS • SOLENOIDS • ELECTRO-MECHANICAL DEVICES 

SOLENOIDS 
Efficient, useful and simple, Liberty Controls' solenoids are designed with the same thoroughness and manufactured with the same integrity that 
characterizes ali Liberty Controls products. . 

The heavy one piece U·shaped frame and the end plate are made of pure magnetic ingot iron - properly annealed to obtain maximum magnetic 
efficiency. The dove·tailed frame and end plate are securely staked together, forming an assembly that is permanently tight and inherently efficient. Coils 

. of top·grade magnet wire are precision wound on specially treated bobbins. For high temperature applications, special magnetic wire is used and coils 
are impregnated with a tough; inorganic electrical varnish. Available for either AC or DC. 

TYPE 61 

TYPE 81 

TYPE 88 

TYPE 90 

eem/1971 

Size: .750" x .813" x l~l' 
Long 

Mounting: 3 - #6·32 Holes 

Termination: Wire Leads, 
Solder Terminals, .187 & 
.250 Quick Disconnects 

Size: I" x B4" X 1%2" Long 
Mounting: 4 - #8·32 Holes 

on %" Centers 
Termination: Wire Leads, 

Solder Terminals, .187 & 
.250 Quick Disconnects 

Size: 1.562" x 1.882" x 1 %" 
Long 

Mounting: 4 - #8·32 Holes 
on 112" x '~l' Centers 

Termination: Wire Leads, 
Solder Terminals, .187 & 
.250 Quick Disconnects 

Size: 1.562" x 1.818" x 2%" 
Long 

Mounting: 4 - #8·32 Holes 
on V2" x '~l' Centers 

Termination: Wire Leads, 
Solder Terminals, .187 & 
.250 Quick Disconnects 

TYPE 62 

TYPE 82 

TYPE 89 

Size: 1.076" x 1.375" x 
1.156" Long 

Mounting: 2 - #10·32 Holes 
on I" centers 

Termination: Wire Leads, 
Solder Terminals, .187 & 
.250 Quick Disconnects 

Size: I" x 1 'A" x 2" Long 
Mounting: 4 - #8·32 Holes 

on %" Centers 
Termination: Wire Leads, 

Solder Terminals, .187 & 
.250 Quick Disconnects 

Size: lKt x 1 %" X 21fa" 
Long 

Mounting: 4 - #8·32 Holes 
on V2" x '~l' Centers 

Termination: Wire Leads, 
Solder Terminals, .187 & 
.250 Quick Disconnects 

Shown are but a few of the many Liberty Control Solenoids available. 
We are prepared to assist you in designing a unit to meet your 
specific requirements. 

Contact us for details on special arrangements, mounting, electrical 
characteristics and plunger styles. 

See YELLOW SECTION for Local Offices, Phones 1749 
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POWER MONITORS 

OPERATION 
When the voltage and frequency of the input three-phase 
signal are within prescribed high and low limits, and the 
phase rotation is ABC, the output relay is energized. If the 
high or low voltage limits of any phase are exceeded for a 
time greater than the specified "drop-out" time delay, the 
relay de-energizes and remains de-energized until all phase 
voltages return within limits and remain at normal levels for 
longer than the specified "pick-up" time delay. If the input 
frequency exceeds the high or low frequency limits for a time 
exceeding the "drop-out" time delay, the relay de-energizes 
and remains de-energized until the frequency returns within 
limits and remains at normal levels for longer than the 
"pick-up" time delay. The output relay will not energize if 
the phase rotation is other than ABC or if any phase is' 
disconnected. 

ELECTRICAL SPECIFICATIONS 
ELECTRICAL 

.(operatlnlJfi,·r,; . 
. .;. ~. ~ :''<' ~)" .. ~;' "; -

eno "";";"'\' 

PMA 

120/208 or 
115/200 VRMS ±20%' 

60/400 Hz ±20 % ' 

MIL·STD·704 
Limits 1 & 3 

As required' 

±1% 

As required' 

±1% 

ABC 

120 ±5 degrees max. 

250 MS to 10 seconds' 

250 MS to 10 seconds' 

PMD 

28VDC±15% 

' As required' 

±1% 

As required' 

±1% 

ABC 

120 ±5 degrees max. 

250 MS to 10 seconds' 

250 MS to 10 seconds' 

;.>'":" 

GENERAL INFORMATION 
PMA, PMD, BPM 400, BPM 60 
The logitek Power Monitors are used to sense voltage, 
frequency and phase characteristics of single- or three-phase 
power lines, allowing normal operation of system loads 
when the power line characteristics are within predetermined 
limits. In the event that either voltage (any phase) or 
frequency is not within specification limits, or the phase 
sequence is other than ABC, the relay de-energizes to 
operate alarm indicators or system shutdown contactors. 
Voltage sensing is accomplished with the use of an "RMS" 
type detector and is insensitive to line distortion. 

ORDERING INFORMATION 
APPLIES TO POWER MONITORS, AC AND DC VOLTAGE 
SENSORS, FREQUENCY SENSORS AND PHASE SEQUENCE 
SENSORS. 
To order, spzcify all parameters using the part numbering system shown below. 

3 4 22 A 

Phase ---------' 
1 single 
3 three 

Nominal operating frequency 
4 400 Hz 
6 60 Hz 

(90 t30) 

~~~d, 

Pick·up time delay in seconds 

Drop·out time delay In seconds 

Contact form and rating ----' 

Frequency sense band, specify 
(low/high) frequency limits (xx if 
high or low limit not required) 

22 OPOT 2 A 
23 3POT 2 A 
12 OPOT 10 A 
13 3POT 10 A 

Case Style --------' 

.voltage sense band, specify 
(low/high) voltage limits. (xx If 
high or low limit not required) 

BPM400 

120/208.vAC 
3</>, 4·wlre, wye 

102 Yolts, all phases 
124 Yolts, all phases 

±5% 
0.5 • 1.0 yolts 

400 Hz, all phases 
360 Hz 
440 Hz 
±10 Hz 
2·4 Hz 

50 MS to 10 Sec 
50 MS to 10 Sec 

8% of fundamental 
5% of fundamental 

200 volts for 
100 ms max. 

BPMBO 

120/208 .v,AC 
.3</>, 4·wl re, wye 

102 Yolts"all phases' 
124 volts, ail phases 

±5% 
0.5 • 1.0 volts 

SO Hz, ail phases 
58 Hz 
62 Hz 

1 sec ±10% 
1 sec ±10% 

8% of fundamental 
5% of fundamental 

200 volts for 
100 ms max. 

ABC, all phases 
connected 

120 ±S de rees max. 

STANDARD ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
OUTPUT CONTACTS 
Contact Fonn: OPOT or 3PDT 
Contact Rating: 2 A res. 10 A res. 

1 A indo 6 A indo 
Contact Resistance: .050 ohms max. .020 ohms max. 
Contact Life: 100,000 cycles max. 

Dielectric Strength: 1000 vrms @ 60 Hz, all ter· 
minals to case 

Insulation Resistance: 100 megohms @ 500 vdc, all 
terminals to case 

ENVIRONMENTAL 
Temperature: Operating: -55°C to + 125°C 

Storage: - 65°C to + 150°C 
Vibration: 10 Hz to 80 Hz, .06" O.A. 

80 to 2000 Hz 20 G's, any axis 
Sheck: 50 G's 11 ±1 ms any axis 
Acceleration: 20 G's steady state any axis 
Humidity: 95% R.H. 
Altitude: 100,000 ft. 
Genera!: MIL·STD 704, MIL·R·5757, MIL·R·6106 

'LOGJ:TEK, J:NC. 

PHYSICAL 
Finish: Semi gloss blue #25177 FED·STD·595 

Meet or exceed MIL·E·5556 or 5567 

Connector: Glass·to·metal seal, solder hooks 

Marking: Model number, serial number, date code, 
operating voltage, and wiring diagram 

Enclosure: Hemetically sealed encapsulated 

Standard to Power Monitor, AC & DC .voltage Sensors, 
Frequency Sensors and Phase Sequence Sensors. 
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SEC. 4500 • RELAYS 

AC & DC VOLTAGE SENSORS 

OPERATION 
VAA, VAD, 5221, V5 
When the voltage of the input three-phase signal is within 
prescribed high and low limits the output relay is energized. 
If the high or low voltage limits are exceeded by any phase 
for a time greater than the specified drop-out time delay, the 
relay de-energizes and remains de-energized until all phase 
voltages return within limits and remain at normal levels 
for longer than the specified pick-up time delay. 

ELECTRICAL SPECIFICATIONS 
ELECTRICAL VAA VAO 

Input (operating) ': 

120/208 or 115/200 28 vdc ±15% 
, Voltage (nominal) VRMS±20%' 

Frequeney (nominal) 60/400 Hz ±20%' -
Voltage Transients MIL-STD-704 Limits 1 & 3 -

Input (sense) 

VoHageBand As required' As required' 

Aceuracy ±1% ±1% 

Til1l!l Delay (PiCk.UP) 250 MS to 10 seconds' 250 MS to 10 seconds' 

Tinie Delay (drOp-out) 250 MS to 10 seconds' 250 MS to 10 seconds' 
, SpecifY in part number 

ELECTRICAL 5221 

Input Voltage 115 vac nominal (line to neutral) 
400 cycles ±5% per Mll-STD-704-Limit 1 

Transient Protection per M Il-STD-704 limit 1 

Under'Voltage 

Pull·ln VOltage 103.5 vac max., 400 cps (all phases) 

Drop.Out VoHage 96.0 vac min., 400 cps (any phase) 

'Delay Time to Drop·Out 0.1 to 10 seconds, externally adjustable 

OYer Voltage 

Pull-ln Voltage 130.5 vac ±3% (any phase) 400 cps ±5% 

Dro~.~"t Voltage 126.5 vac min. 400 cps ±5% (all phases) 

Pull;ln Delay Time 50 ms to 8 sec. adjustable, Fig. 1 

lIelay Time to Drop·Out 50 milliseconds, max. 

LOG:lTEK, :INC. 

GENERAL INFORMATION 
VAA, VAD, 5221, V5 
The Logitek Voltage Sensors are used to sense voltage on 
single and three-phase power lines, allowing normal operation 
of system loads when the voltage characteristics are within 
predetermined limits. In the event that the voltage (any phase) 
is not within specification limits the relay de-energizes to 
operate alarm indicators or system shut-down contactors. 
Voltage sensing is accomplished with the use of an "RMS" 
type detector and is insensitive to line distortion. Type VS 
voltage sensor uses a peak detector. 

VDA, VDD, DVB 
Logitek D.C. Voltage Sensors are used primarily as D.C. volt­
age monitors to provide alarm or power disconnect when the 
voltage is beyond pre-determined limits. The unit may be 
used to operate a power disconnect contactor or to provide 
signal voltage to a control panel warning light, and is designed 
so that normal line voltage transients do not falsely trigger 
alarms or cause equipment shut down. 

OPERATION 
VDA, VDD, DVB 
With operating power applied, signal voltage is connected to 
the designated terminals. When the signal voltage is within 
the specified normal operating band the relay is energized. 
If the voltage goes outside the normal voltage band limits, 
the output relay will de-energize and remain de-energized 
until the voltage returns to normal. 

VS VOA VOO 

120/208 or 115/200 120/208 or 115/200 28 vdc ±15% 
VRMS ±20%' VRMS±20%' 

60/400 Hz ±20%' 60/400 Hz ±20%' -
MIL-STD-704 Limits 1 & 3 MIL-STD-704 Limits 1 & 3 -

As required' 10 - 200 vdc' 10 - 200 vdc' 

±5% ±1% ±1% 

50 MS to 10 seconds' - -
50 MS to 10 seconds' - -

ELECTRICAL DVB 

Input Voltage 0-35 vdc 

Transient Protection Mll-STD-704, limit 1 no damage 

Contacts 
Form OPOT 
,Rating (at 28, vde or 2 A res. 1l> A res. 

115 vae) 1 A Ind. 6A indo 
life (alrated load) 100;000 op. min. 100,000 op. min. 
Contact Resistance .050 o~ms .020 ohms 

Current Drain 100 ma max. 200 ma max. 

low VoHage PiCk-Up 21.0 vdc 

High Voltage Drop·Dut : 29.0 vdc 

Hysteresis (max;), 0.5 ±0.2 volts dc 

Accuracy ±0.6 volt dc 

Dielectric Stre~gth 1000 vrms @ 60 Hz, any terminal to case 

Insulation. Resistance 100 megohms @ 500 vdc 
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Vol. 2 ACTIVE COMPONENTS / C1RCUIT ASSEMBLIES / CONTROLS & DRIVES 

FREQUENCY SENSORS 

OPERATION 
FREQUENCY SENSORS FAA, FAD, FS 
Signal voltage from the power line is 
applied to the designated terminals. If 
the line frequency is between the upper 
and lower specified limits the output 
relay energizes. Should the frequency 
deviate beyond the specified limits, and 
remain outside the normal band for 
longer than the specified drop-out time­
delay, the relay de-energizes. After de­
energizing, the frequency must return 
to within the normal band for longer 
than the pick-up time-delay in order to 
energize the output relay. 

GENERAL INFORMATION 
FREQUENCY SENSORS FAA, FAD, FS 
Frequency Sensors are used in those applications where electrical systems must 
'be de-energized, or alarm devices activated when the power line frequency departs 
from normal range of operation. I 

Frequency Sensors may be utilized for power line frequencies that vary above and 
below pre-specified limits. 

ELECTRICAL SPECIFICATIONS 
ElECTRICAL 

J~p~1Iiper~I~lr :" 

.• ':~:~~!~:~:;;::' 

FAA 

120/208 or 115/200 
VRMS±20%' 

60/400 Hz ±20% 

MIL-STD·704 
Limits 1 & 3 

As required' 

±1% 

250 MS to 10 seconds' 
';} 
(. 250 MS to 1D seconds* 

• specify in part number 

FAD 

28 vdc ±15% 

As required' 

±1% 

250 MS to 10 seconds' 

250 MS to 10 seconds' 

FS 

120/208 or 115/200 
VRMS±20%* 

60/400 Hz ±20% 

MIL-STD-704 
Limits 1 & 3 

As required' 

±S% 

250 MS to 10 seconds' 

250 MS to 10 seconds' 

PHASE SEQUENCE SENSORS 
GENERAL INFORMATION 

PHASE SEQUENCE SENSORS PAA, PAD 
Phase Sequence Sensors are used to 
protect three-phase loads, particularly 
rotating components, from the damage 
that could occur as a result of phase 
reversals or absence of any phase. Con­
tacts may be used to disconnect the 
load or to operate alarm circuits or both. 

OPERATION 
PHASE SEQUENCE SENSORS PAA, PAD 
Upon application of power, the output 
relay energizes if all phases are con­
nected and the phase rotation is ABC . 
. If any phase becomes disconnected or 
if the phase rotation is abnormal, the 
relay immediately de-energizes. 

PYA 
Upon application of power, the output 
relay energizes if all phases are con­
nected, the phase rotation is ABC and 
the voltage level of each phase is above 
a preset low limit. If any phase becomes 
disconnected or if the phase rotation 
is abnormal, the relay immediately ,de-
energizes. . 

II 

,PYA 

Type PVA Phase Sequence and Voltage 
L~vel Sensors are used to protect three­
phase loads, particularly rotating com­
ponents, from the damage that could 

PAA 

1201208 or 115/200 
VRMS±20%' 

60/400 Hz ±20% 

M I L-STO· 704 
Limits 1 & 3 

occur as a result of phase reversals, ab­
sence of any phase, or low voltage level. 
Contacts may be used to disconnect the 
load or to operate alarm circuits or both. 

PAD 

28 vdc ±15% 

PVA 

120/2D8 or 1151200 vrms ±20%' 

60/400 Hz ±20%' 

MIL-STD-704 Limits,l & 3 

"')/:{Ii l~~::V~~:::~~* l~~~~V~~::~~' 
ABC ABC 

120 ±S degrees max. 120 ±5 degrees max. 

• Specify in part number •• Externally adjustable 

ABC 

120 ±5 degrees max. 

80 - 100 vrms ±5% ** 
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SEC. 4500 • RELAYS 

MECHANICALS 
PMA, PMD, PAA, PAD, VAA, VAD, FAA, FAD, FS,VDA,VDD,PVA, BPM400, BPM60, S221 

nElTYLEA 
L ~.~"" 

I 

mLERANCES: NO.e-32,NC-2A 

ova 

L2i :~:ch DR mE A L --.i J ~=;;oI--' 
F G r 
r "4-40NC-2A 

TOLERANCES: _XXDEC± .02 .XXXDEC:!: .010 

2.56 2.14 2.14 
2.94 2.27 2.27 
3.17 3.19 3.19 
1.875 1.625 1.625 
2.250 1.750 1.750 

.656 .375 .812 
1.125 .875 .875 

.39 ,41 .41 
2.375 2.375 2.375 

.39 .32 .32 
2.156 1.625 1.625 
1.00 .63 1.07 
1.47 1.13 1.13 
3.437 2.765 2.765 
3.94 3.27 3.27 
2.171 2.187 2.187 

BPM 400, BPM 60 

~---'---t-'dt J 1 bEL J 
\ -r-F ---

1.36 
1-56 
2.375 

.937 
1.000 

.468 

.50 

.28 
1.812 

.31 
.937 
.68 
.78 

2.062 
2.56 
1.875 

.156DIA -

2.56 
2.94 
2.75 
1.875 
2.250 

.656 
1.125 

,41 
1.938 

.39 
2.156 
1.00 
1.47 
3,437 
3.94 
1.750 

.'31NC·t.t.,4REQOI 

vs 

2.00 
2.00 
2.50 
1.437 
1.437 

.718 

.718 

.31 
1.875 
.38 

1.250 
1.00 
1.00 
2.500 
3.00 
1.500 

DC INPUT (WHEN REQUIRED) 
DC INPUT (WHEN REQUIRED) 

</J C IDENTIFICATION 
&DT </JA 

JO(OEC~.02 .)(XXDEC!..010 

5221 

2.14 
2.27 
2.75 
1.625 
1.750 

.375 

.875 

.41 
1.938 

.32 
1.625 
.63 

1.13 
2.765 
3.27 
1.750 

DC INPUT (WHEN REQUIRED) ovBll1. ~t~TBPM 60 

~ PMA, PMD, VAA, VAD FAA, FAD, FS 
vs 

1<':'1,'- LOGJ:TBK,J:NC. 

IDENTIFICATION 
DOT 
N UVT 

EXT. R , 
ADJ. 

I I~~" 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

TIME· DELAY RELAYS 
OPERATION 
FOR TYPE DO 
Upon application of operating power, the relay contacts trans­
fer immediately and remain transferred for the preset time 
interval. Upon expiration of the preset time the relay contacts 
return to the normally open condition. Removal and reapplica­
tion of input power will initiate a new cycle. 

FOR TYPE DI, DMN1 
Upon application of operating power, the unit begins to time. 
At the end of the preset time interval, relay contacts transfer 
and remain transferred until operating power is removed. 
The contacts then reset and the unit is ready to perform 
another cycle. 
FOR TYPE DOT 
Upon application of input voltage to the designated terminals, 
the relay contacts transfer immediately and remain trans­
ferred. Upon removal of input voltage, the unit begins to time. 
At the end of the preset time delay the contacts transfer to the 
initial condition. Input voltage may be short duration pulses. 
FOR TYPE DOC 
Operating power is continuously applied to the designated 
terminals. Upon application of control voltage, the relay 
contacts transfer immediately and remain transferred. Upon 
removal of control voltage, the unit begins to time and althe 
end of the preset time delay, the relay contacts return to the 
initial de-energized condition. In the absence of continuous 
voltage, application or removal of control voltage will cause 
the unit to operate as a normal relay without time delay. 

GENERAL INFORMATION 
Logitek, Inc. Time Delay Relays were designed primarily for 
military use where precise time intervals for equipment con­
trol are required. They maintain a high degree of performance, 
reliability and accuracy while exposed to combination of 
extreme vibration, shock, accel.eration and temperature. Under 
these rugged conditions, Lo~itek timers continue to satisfy 
their specified accuracy reqUirements over their operating life. 
All Logitek Time Delay Relays may be interconnected to pro­
vide a variety of timing and sequencing functions. 

ORDERING INFORMATION TIME DELAY RELAYS 
To order, specify' type, contact rating, delay time, accuracy, case style and ad· 
justment range (If required), using the standard part numbering system shown here. 

~. 2 50 M 3 A 1 

Type . ~ Adjustment Ringe 
00,01, DOT, DOC, DMN1, DMN2 0 - Fixed Time Delay 

Contact Rating ~ : i~~~ : ~g~:~c. 
2· DPDT 2A 
1 • DPDT lOA Case Style 
Time Delay' . . A, B, C, or D 

Significant Digits Accuracy 

Multiplier" 3 = ±10% 
M = Milliseconds 2 = ±5% 
S = Seconds 1 = ±2% 
• Specify "A" for adjustable units. 

FOR DMN2 
Upon application of operating power, the unit begins to time. 
At the end of the preset time interval, the output transistor 
is turned on effecting a ground closure which remains until 
power is removed. The output then resets and the unit is 
ready to perform another cycle. 

STANDARD ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
OUTPUT CONTACTS 
contact Form: DPDT 

EltVIRONMENTAL 
Temperature: 

Humidity: 95% R.H. 
General: MIL·R·5757D, MIL·R·6106C 

Contact Rating (at 2JI 2 A res. 10 A res. Operating: - 55°C to + 125°C 
Storage: - 65°C to +1500 C 

PHYSICAL 
finish: Semi gloss blue #25177 FED·STD·595. Meet 

or exceed MIL-E-5556 or 5567 ydc or 115 yael: 1 A indo 
Contact Resistance: 50 mlUlohms 

5A Ind. 
20milliohms Vibration: 10·80 cps @ .06" D.A. 80·2000 cps, 20 G's 

Shock: 50 G's 11 msec, any axis 
Connector: Glass-lo-metal seal, solder hooks 
Marking; Model number, serial number, date code, 

operating voltage, and wiring diagram Contact Life 
(at rated load): 

max. 
100,000 
operations min. 

max. 
100,000 
operations min. 

Acceleration: 20 G's steady state, any axis 
AllltUde: 10j).000 ft. Enclosure: Hermetically sealed encapsulated 

ELECTRICAL SPECIFICATIONS 
ELECTRICAL DO 01 DOT DOC DMNI DMNZ 

50 msec • 300 sec. 50 msec· sec. 50 msec • 300 sec. 50 msec • 300 sec. 50 msec • 200 sec. 50 msec • 200 sec. 

±10%, ±5%, ±2% ±10%, ±5%, ±2% ±10%, ±5%, ±2% ±10%, ±5%, ±2% ±10%, ±5% ±10%,±5% 

18·31 vdc 18· 31 vdc 18·31 vdc 18·31 ydc 18·31 vdc 18·31 vdc 
(28 vdc nominal) . (28 vdc nominal) (28 vdc nominal) (28 vdc nominal) (28 vdc nominal) (28 vdc nominal) 

±1 % at any specified 
·voltage & temperature 

±1 % at any specified 
voltage & temperature 

±1 % at any specified 
voltage & temperature 

±1 % at any specified 
voltage & temperature 

±1 % at any specified 
voltage & temperature 

±1 % at any specified 
voltage & temperature 

5 msec max. 5 msec max. 5 msec max. 5 msec max. 

1 % of nomimil time 1 % of nominal time 1% of nominal time 1 % of nominal time 1 % of nominal time 1 % of nominal time 
delay or 10 msec del ay or 10 msec delay or 10 msec delay or 10 msec delay or 10 msec delay or 10 msec 

100 megohms@ 500Ydc 100 megohms@ 500ydc 100 megohms @ 500vdc 100 megohms@ 500ydc @500vdc 

1000 vrms ~ 60 cps, 
any termina to case 

1000 vrms @ 60 cps, 
any terminal to case 

1000 vrms @ 60 cps, 
any terminal to case 

100a vrms @ 60 cps, 
any terminal to case 

50a vrms @ 60 cps, 
any terminal to case 

500 vrms @ 60 cps, 
any terminal to case 

To sa. volts, no damage To .60 valls, no damage To sa volts, no damage To 60 volts, no damage To 60 volts, no damage To sa volts, no damage 

To MIL·STD·704 Limit 1 To MIL-STD·704 Limit 1 To MIL-8TD·704 Limit 1 To MIL·STD·704 Limit 1 To MIL·STD·704 Limit 1 To MIL·STD-704 Limit 1 

" drop·out (worst case): Reapplication of Input power after an inter· 
ruption ·of a minimum of 1% of nominal delay time will cause a· new timing 
cycle within specified accuracy. 

After drop·out: Providing that input power remains applied for a minimum of 
10 ms after drop'out, a 10 msec power interruption will cause a new timing 

WIRING DIAGRAMS 
IDENTIFICATION --------,...------,\&L 

lIu u~ 
WIRING DIAGRAM 

FOR 
TYPE DO, 01, DOT 

II 

WIRING DIAGRAM 
FOR FIELD 

ADJUSTABLE 
TYPE DO, DI, DOT 

WIRING DIAGRAM 
FOR 

TYPE DOC UNITS 

WIRING DIAGRAM 
FOR FIELD 

ADJUSTABLE 
TYPE DOC UNITS 

cyc:e within specified accuracy. ( 

FIELD ADJUSTABLE UNITS 
All Logitek Time Delay Relays are designed to permit field 
adjustment of the time interval. Standard models are avail­
able with timing ranges of 50 ms to 15 seconds and 1 second 
to 3PO seconds. Standard accuracy, including linearity is 
±5% and ± 10%. 
The time delay is set by connecting an external resistor 
between two· designated terminals. These terminals are 
shorted for minimum specified delay .. For low range units, 
delay is increased by adding 20 K ohms for each additional 
50 ms of delay required. For high range units, add 20 K for 
each additional 1 second of delay required. 

II 
External resistors should be 1% tolerance, with temperature 
stability of 50 ppm/DC or better. Power rating should be 

LO G 'rTEK 'rNe Va wa~t minimum. Units. are also available with internal 
... , ... • potentiometer control of time delay. 
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SEC. 4500 • RELAYS 

TIME DELAY RELAYS MECHANICALS 

r 
c 

L~ 
STYLE A 

--@ 

STYLE B! 

@-
F 

r 

CASE DIMENSIONS 

F 

'it 

~ 
L 
I 

STYLE C 

L L----L--==,.-----'----l 

t.25 
~~~. aBriDoc <;;ooc', 

symbOl 
OOTRDOC Ii D'Ci,',,"', :~~~4! " .. liO·,' '''DO. 

Symbol 
.00 DO 

'2A,;Relay ,1C1A~eliI, 2A el~ 1QAlleJ~ 2A Relay 1041lelay 2AReiay 10AIllliay 

r·'?r' .98 1.36 M 2.11 2.56 
1.23 1.56 N 1.734 2.062 

I}~il~;l 2.00 1.88 P .88 .88 
.625 .937 R 1.500 1.375 
.875 1.000 S .25 .25 
.41 .41 T 1.734 2.062 

,G~::; .28 .28 U 2.23 2.56 
1.438 1.312 V 2.00 1.88 

j~;{~n .28. .28 W .50 .50 
.625 .937 Y .25 .25' 

:,ii'" 1.63 - Z .063 .063 

Tolerances: .XXDEC ±.02 .XXXDEC ±.010 

CASE DIMENSIONS 
SYmbol 

K 
L 
M 
N 
P 
R 
S 
T 

·.·,.UMNi 

1.062 
1.320 MAX. 

.437 

.81 

.219 

.187 
1.062 

. 1.320 MAX. 

.XXXDEC ±.005 

A .98 1.36 
B 1.23 1.56 
C 1.50 1.88 
D .625 .937 
E .875 1.000 
F .41 .41 
G .28 .28 
H 1.438 1.312 
J - -
K .625 .937 
L 1.63 -

A .400 MAX. 
B .800 MAX. 
C .555 MAX. 
D .200 
E .312 
F 1.062 

LOGJ:TEK, :INC. 

M 2.11 2.56 
N 1.734 2.062 
P .88 .88 
R 1.500 1.375 
S .25 .25 
T 1.734 2.062 
U 2.23 2.56 
V 2.00 1.88 
W .50 .50 
Y .25 .25 
Z .063 .063 

• Symbol DMN2 
G 1.320 MAX. 
H .312 
J . 275 
K .156 
L 1.062 
M 1.320 MAX. 

I 

J 
sYmbOl 

DI DI DI·, ··.IIL!,;: 
2ARelay 1(lARelay Symbol 2ARel.y 10AIleiay 

A .98 1.36 M 2.11 2.56 
B 1.23 1.56 N 1.734 2.062 
C 1.25 1.50 P .88 .88 
D .625 .937 R .750 1.000 
E .875 1.000 S .25 .25 
F .41 .41 T 1.734 2.062 
G .28 .28 U 2.23 2.56 .. .687 .937 V 1.25 1.50 
J .28 .28 W .50 .50 
K .625 .937 Y .25 .25 
L .88 1.38 Z .063 .063 

o COLOR BEAD 

• ~ DMN1 

~ • ~ . 
.DMN2 ~ 

• COLOR BEA~~ 
• • • 

+ 
WIRING DIAGRAM 

FOR FIXED 
DELAY UNITS 

+ 
WIRING DIAGRAM 

FOR FIELD 
ADJUSTABLE UNITS 

42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11795.(516) 694-9080 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1755 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SOLID STATE FLASHERS 
GENERAL INFORMATION 
Logitek flashers are all solid-state flashers for lamp or inductive loads. These units 
are generally used as an aircraft position light or warning light flasher. Design and 
construction insures rigid conformity to applicable military specifications in the 
presence of the most severe environmenta and operating conditions. Cordwood 
packaging technique is utilized to achieve maximum packaging density and the 
entire assembly is hard mounted and encapsulated for maximum mechanical rigidity. 

OPERATION 
Application of input voltage to the specified terminals will activate the flashing 
cycle. A load connected across the designated output terminals will be alternately 
energized and de-energized at the specified'''!'lash rate. 

ORDERING INFORMATION 
To order, specify type, flash rate and flash ratio, using the standard part numbering system shown here. 

A 

T'--___ Flash Ratio _ A· 1:1 B - 2.4.1 

Flash Rate 1 - 120 CPM 2 - 80 CPM 3 - 85 CPM 1 
1--___________ Type 

TIMING DIAGRAM 

STANDARD ENVIRONMENTAL & PHYSICAL SPECIFICATIONS 
ENVIRONMENTAL 

Temperature. 
Sho~k: 50 G's 11 ms, any axis 
Acceleration: 20 G's steady state, any axis 

PHYSICAL Operating. - 550C to + 850C 
Storage. -65°C to + 150°C 

Altitude: 100,000 fl. hermetically sealed 

Humidity: 95% R.H. 

Finish: Semi gloss blue #25177 FED-STD-595 Meet or exceed Mll-E-5556 or 5567 
ConnEctor: Glass-to-metal seal, solder hooks 
Marking: Model number, serial number, date code, operating voltage, and 

wiring diagram 
Vibration: 5· 10 cps .08" D.A. 10· 80 cps .06" D.A. 80· 2000 cps, 20 G's Enclosure. Hermetically sealed encapsulated 

STANDARD ELECTRICAL SPECIFICATIONS 
F659 

18-31 vdc (28 vdc nominal) 

80, 85, 120 per minute ±10% 

1.1, 2.4.1 + 10%on-to-off 
(see timing diagram) 

2.5 amperes max., lamp load 
input voltage minus 1.5 vdc max. 

F670 

18-31 vdc (28 vdc nominal) 

120 per minute ±10% 

1.1 ±10% (see timing diagram) 

2A per channel max., lamp load 
input voltage minus 1.5 vdc max., 

each channel 
10 

F580 

18-31 vdc (28 vdc nominal) 

80, 120 per minute ±10% 

2.4.1, 1.1 ±10% 
(see timing diagram) 
500 -Ilia, lamp load 

Input voltage - 1.5 vdc max. 

WIRING DIAGRAMS 

Ig~:TlFICATI(jN GRD (INTERNALLY 
CONNECTED 

TO CASE) 

CHAN 10 OUTPUT 
CHAN 10 INPUT 
CHAN 9 OUTPUT 

.-----CHAN 1 INPUT 
CHAN 1 OUTPUT 

J/a'~-CHAN 2 INPUT 

• II -

CHAN 9 INPUT 

CHAN 8 OUTPUT 

CHAN 2 OUTPUT 
Cr-~r--CHAN 3 INPUT 

CHAN 3 OUTPUT 
CHAN 4 INPUT 

CHAN 8 INPUT . CHAN 4 OUTPUT 
CHAN 7 INPUT CHAN 5 INPUT 

CHAN 7 OUTPUT HAN 5 OUTPUT 
CHAN 6 OUTPUT -CHAN 6 INPUT 

F670 GRD (INTERNAllY CONNECTED TO CASE) 

LOGJ:TEK, J:NC. 

CHAN 4 OUTPUT 

. CHAN 3 INPUT 

CHAN 3 OUTPUT 

42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11795. (516) 694-3080 

F945 

18-31 vdc (28 vdc nominal) 

80, 85, 120 cpm ±10% 

2.4.1,1.1 ±10% 
(see timing diagram) 

500 ma per channel max. lamp load 
Ground Closure 

B+ IDENTIFICATION DOT 

CHAN 1 INPUT 

CHAN 1 OUTPUT 

CHAN 2 OUTPUT 

CHAN 2 INPUT 
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INDUSTRIAL TIME DELAY RELAY 

OPERATION 

INPUT ~ 
VOLTAGE GRD L , , , 

RELAY ENERGIZED i II 
DE.ENERGI~ L-, , 

!-D~I~~V-1 

TIMING DIAGRAM DELAY ON PULL-IN 
s. I 

Y~~~~E ~ 

ENERG;s-LZED 
RELAY 

DE-ENERGIZED , , 
I DELAY I 
1"4- TIME ...." 

TIMING DIAGRAM DELAY ON DROP-OUT 

Type 01 Delay On Pull-In Relays are utilized in those applica­
tions where equipment must be operated after the elapse of 
a precise interval of time following the application of input 
power. Upon application of operating power, the unit begins 
to time. At the end of the preset time interval, relay contacts 
transfer and remain transferred until operating power is 
removed. The contacts then reset and the unit is ready to 
perform another cycle. Units may be interconnected with 
other Logitek Timers, to provide a variety of sequencing 
functions. 

STANDARD SPECIFICATIONS 

GENERAL INFORMATION 
TYPE 01 DELAY ON PULL-IN I TYPE DO DELAY ON DROP-OUT 
Logitek, Inc. Type 01 Time Delay Relays were designed 
primarily for industrial applications where precise time 
Intervals for equipment control are required. They maintain 
a high degree of performance, reliability and accuracy while 
exposed to heavy industrial environments. Under these rugged 
conditions, Logitek timers continue to satisfy their specified 
accuracy requirements over their operating life. Both types 
of time delay relays are available with an adjustment knob 
on the top of the unit. Adjustment ranges are available as 
specified below. 

ORDERING INFORMATION 
To order specify part number. 

TDR-1 

Type -:-_____ ---'1 
1-01' 
2-00 

A 

1--. Adjustment Range 
A-.1·1.0 
B-1-10 
C-10 ·100 
0- 100 - 300 

ELECTRICAL 
Accuracy: ±10% 
Input Voltage: 18-31 vdc (28 vdc nominal) 
Repeatability: ±1 % at + 25°C 

Contact Life (at rated load): 100,000 operations min. 

ENVIRONMENTAL 

Inverse Voltage: To 60 volts, no damage 
Contact Farm: 2 Form C (OPOT) 
Contact Rating (at 28 vdc or 115 vac): 2 A res. 

Operating Temperature: -10°C to + 70°C 

PHYSICAL 
Finish: Semi gloss blue 
Connector: Octal Socket 

• Before pull-in (worst case): Reapplication of input power after an interruption of a minimum of 1% of 
nominal delay time will cause a new timing cycle within specified accuracy. 
After pull-in: Providing that input power remains applied lor a minimum of 10 ms after pull·in, a 10 msec 
power interruption will cause a new timing cycle within specified accuracy. 

INDUSTRIAL PHASE SEQUENCE SENSOR 
TYPE 50/60 Hz 

STANDARD SPECIFICATIONS 
ELECTRICAL 
Input (operating) 

Voltage (nominal): 120/208 vrms ±20% 
Frequency (nominal): 50-60 Hz ±20% 
Phase Sequence: ABC 
Phase Displacement: 120 ±5 degrees max. 

OUTPUT CONTACTS 
Contact Form: 1 Form A, 2 Form C (3PDT) 

ORDERING INFORMATION 
To order specify part number LPS-1. 

Logitek Phase Sequence Sensors are used to protect three­
phase loads, particularly rotating components, from the 
damage that could occur as a result of phase reversals or 
absence of any phase. Contacts may be used to disconnect 
the load, operate alarm circuits or both. 

OPERATION 
Upon application of power, the output relay energizes if all 
phases are connected and the phase rotation is ABC. If any 
phase becomes disconnected or if the phase rotation is 
abnormal, the relay immediately de-energizes. 

Contact Rating: 10 A res. ~ 2'~. 
Contact Life: 100,000 cycles min. I 

ENVIRONMENTAL 
Operating Temperature: -40°C to + 70°C 

PHYSICAL 
Finish: Semi gloss blue 
Connector: Octal Socket 

}91 

I~ LOGJ:TEK, J:NC. 
~ 42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11795. (516) 694-9080 
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INDUSTRIAL POWER MONITOR 

OPERATION 
When the voltage and frequency of the input three-phase 
signal are within prescribed high and low limits, and the 
phase rotation is ABC, the output relay is energized. If the 
high or low voltage limits of any phase are exceeded for a 
time greater than the specified "drop-out" time delay, the 
relay de-energizes and remain de-energized until all phase 
voltages return within limits and remain at normal levels 
for longer than the specified "pick-up" time delay. If the 
input frequency exceeds the high or low frequency limits 
for a time exceeding the "drop-out" time delay, the relay 
de-energizes and remains de-energized until the frequency 
returns within limits and remains at normal levels for longer 
than the "pick-up" time delay. The output relay will not 
energize if the phase rotation is other than ABC or if any 
phase is disconnected. 

STANDARD SPECIFICATIONS 

GENERAL INFORMATION 
TYPE WMA 50/60 Hz SINGLE/THREE PHASE 
Logitek Power Monitors are used to sense voltage, frequency 
and phase characteristics of single or three-phase power 
lines, allowing normal operation of system loads when the 
power line characteristics are within predetermined limits. 
In the event that either voltage (any phase) or frequency is 
not within specification limits, or the phase sequence is 
other than ABC, the relay de-energizes to operate alarm 
indicators or system shutdown contactors. 

ORDERING INFORMATION 
To order, specify all parameters using the part numbering system shown below. 

TJ316 Type 

Ph~S-=- single 
3-three 

Nominal operating 
frequency 

5-50 Hz 
S- SO Hz 

kd i '
Nominal operating voltage (RM5) 

Pick·up time delay In seconds 

Drop·out time delay In seconds 

Frequency sense band, specify 
(low/high) frequency limits 

'----- (xx if hil{h or low limit 
not required) 

Voltage sense band, specify 
'--______ (low/high) voltage Imits. 

(xx If high or low limit 
not required) 

ELECTRICAL 
Input (operating) 

Frequency Band: As required· 
Phase Sequence: ABC 

Contact Rating: 10 A res. 
ENVIRONMENTAL 

Voltage (nominal): 120/208 vrms ±20%· 
Frequen~y (nominal): SO/SO Hz ±20%· 

Input (sense) 

Phase Displacement: 120 ±5 degrees max. 
Time Delay (pick.up): 250 MS to 10 seconds· 
Time Delay (drop·out): 250 M,S to 10 seconds· 

Operating Temperature: -lOoC to + 700 C 
PHYSICAL 
Finish: Semi gloss blue 
Connector: Barrier Strip voltage Band: As required· 

Accuracy: ±1 % 
OUTPUT CONTACTS . • 
Contact Form: 3PDT • Specify in Part Number 

INDUSTRIAL AC VOLTAGE SENSOR 

OPERATION 

o 5[r'---1 ·r . 
• J lU. 
I L .. 4% ---I ~ %. DIA, (4 HOLES) 

~. 

When the voltage of the input three-phase signal is within 
prescribed high and low limits the output relay is energized. 
If the high or low voltage limits are exceeded by any phase 
for a time greater than the specified drop-out time delay, 
the relay de-energizes and remains de-energized until all 
phase voltages return within limits and remain at normal 
levels for longer than the specified pick-up time delay. 

STANDARD SPECIFICATIONS 
Accuracy: ±1 % 

GENERAL INFORMATION 
TYPE EAA 50/60 Hz·SINGLE/THREE PHASE 
Logitek Voltage Sensors are used to sense voltage on single 
or three-phase power lines, allowing normal operation of 
system loads when the voltage characteristics are within 
predetermined limits. In the event that the voltage (any phase) 
is not within specification limits the relay de-energizes to 
operate alarm indicators or system shut-down contactors. 
Voltage sensing is accomplished with the use of an "RMS" 
type detector and is .insensitive to line distortion. 

ORDERING INFORMATION 
To order, specify all parameters using the part numbering system shown below. 

TJ3 16 
Type' 
Phase . 

I-single 
3 - three. 

Nominal operating 
frequency 

5-50 Hz 
6- 60 Hz 

90/130 l1l~ 
Nominal operating voltage (RMS) 
Plck·up time delay in seconds 
Drop·out time delay in seconds 
Voltage sense bandi specify 

'--______ (low/high) voltage Imlts 

\
XX If high or low voltage 
imlt not required) 

ENVIRONMENTAL ELECTRICAL 
Input (operating) 

Voltage (nominal): 120/208 vrms ±20%· 
Frequency (nominal): 50/60 Hz ±20%· 

Input (sense) 

Time Delay (pick·up): 250 MS to 10 seconds· 
Time Delay (drop·out): 250 MS to 10 seconds· 

Operating Temperature: -lOoC to + 700 C 

PHYSICAL 

Voltage Band: As required· 
• Specify In Part Number 

WIRING DIAGRAM 
WMA, EAA, HZA, PHA 

11 

OUTPUT CONTACTS 
Contact Form: 3P,DT 
Contact Rating: 10 A res, 

.-

CWB'" ' 

S ~ 

~ 

CH S5 S 

LOG:ITEK, :INC. 

Finish: Semi gloss blue 
Connector: Barrier Strip 

II - 42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11795. (516) 694-9080 
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INDUSTRIAL PHASE SEQUENCE SENSOR 
GENERAL INFORMATION 
TYPE PHA 50/60/Hz 

STANDARD SPECIFICATIONS 
·ELECTRICAL 
Input (operating) 

Voltage (nominal): 120/2Q8 vrms ±20%' 
Frequency (nominal): 50/60 Hz ±20%' 

Input (sense) 
Voltage: 120/208 vrms ±20%' 

• Specify Part Number 

Logitek Phase Sequence Sensors are used to protect three­
phase loads, particularly rotating components, from the 
damage that could occur as a result of phase reversals qr 
absence of any phase. Contacts may be used to disconnect 
the load or to operate alarm circuits or both. 

OPERATION 
Upon application of power, the output relay energizes if 
all phases are connected and the phase rotation is ABC. 
If any phase becomes disconnected or if the phase rotation 
is abnormal, the relay immediately de-energizes. 

ORDERING INFORMATION 
To order, specify all parameters using the part numbering system shown below. 

PHA 5 (115) 

Type r T T'--___ Nominal operating 
Nominal operating frequency ~ voltage (RMS) 
5- 50 Hz 
6-60 Hz 

Frequency: 50/60 Hz ±20%" 
Phase Sequence: ABC 

ENVIRONMENTAL 
Operating Temperature: -lOoC to + 700 C 

Phase Displacement: 120 ±5 degrees max. 
OUTPUT CONTACTS 
Contact Form: 3PDT 
Contact Rating: 10 A res . 

PHYSICAL 
Finish: Semi gloss blue 
Connector: Barrier Strip 

INDUSTRIAL FREQUENCY SENSOR 
GENERAL 
TYPE HZA 50/60/Hz 
Logitek Frequency Sensors are used in those applications 
where electrical systems must be de-energized,· and/or alarm 
devices activated when the power line frequency departs 
from normal range of operation. . 

OPERATION 

I afl 
I. .~ 

Signal voltage from the power ..line is applied to the desig­
nated terminals. If the line frequency is between the upper 
and lower specified limits the output relay energizes. Should 
the frequency deviate beyond the specified limits, and remain 
outside the normal band for longer than the specified drop-out 
time-delay, the relay de-energizes. After de-energizing, the fre­
quency must return to within the normal band for longer than 
the pick-up time-delay in order to energize the output relay. 

ORDERING ~NFORMATION 

STANDARD SPECIFICATIONS 
ELECTRICAL 
Input (operating) 

Voltage (nominal): 120/208 vrms ±20%' 
Frequency (nominal): 50/60 Hz ±20%' 

Input (sense) 
Frequency Band: As required" 

" Specify Part Number 

i\r'1 

Accuracy: ±1 % 

To order, specify ali parameters using the part numbering system shown below. 
HZA 5 (58/62) (2) (2) (115) . 

Type T T DL N.oin;"nal ?~ing ~oltage (RMS) 
Nominal operating frequency Pick-up time delay," seconds 

5 - 50 Hz . Drop-out time delay in seconds 
6 - 60 Hz Frequency sense band, specify 

. (low/high) frequency limits . 
(xx if high or low limit 
not requi red) 

ENVIRONMENTAL 
Time Delay (pick-up): 250 MS to 10 seconds" 
Time Delay (drop-out): 250 MS to 10 seconds' 
OUTPUT CONTACTS 

Operating Temperature: -lOoC to + 700 C 

PHYSICAL 

Contact Form: 3PDT 
Contact Rating: 10 A res. 

Finish: Semi gloss blue 
Connector: Barrier Strip 

I [~l LOGJ:TBK, J:NC . ..iI 42 CENTRAL DRIVE, FARMINGDALE, NEW YORK 11785 • (516) 694-8080 
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@ Lectrahm 
Selection Guide 

REED RELAYS 

C 
a:: 
<C 
C 
Z 

i! 
en 

LI.I 
a:: 
::;) 

~ -Z -:IE 

Thousands of catalog listings 
Over 50 different types of switch contacts specifically matched 
to your requirements of voltage, current and power 

Exceptional pin pattern. Versatility in both stctndard 
and miniature reed relays 

All with:. Individually supported reed switches 
I 

• Magnetic foil wrapped coils 

• Non-magnetic terminals 

• Rhodium plated contacts 

PIN CENTERS 

Pin to Pin End to End 

0.200 2.000 

or 0.218 2.100 

or 0.218 2.150 

or 0.218 2.200 

or 0.218 2.250 

or 0.218 2.300 

or 0.218 2.400 
CONTACT CONFIGURATIONS 

or 0.218 2.500 Standard Miniature 

Ito4A' 1 to 7A 
0.100 1.000 1 to 4C 1 to 5C 

0.100 1.100 Multiple A & B Multiple A & B 
Bistable (latch) Bistable (latch) 

0.100 1.200 COILS FROM 1.6 OHMS to 86 K OHMS 
MUST OPERATE VOLTAGES 

0.100 1.250 FROM 0.19 VDC to 233 VDC 
(DEPENDING ON COIL & SWITCH COMBINATION) 

0.100 1.300 

CONSTRUCTION TYPES 
• OPEN CONSTRUCTION • STEEL COVERED • COVERED AND POTTED 
All Lectrohm's Reed Relays are of the highest quality, featuring small size, 
superior isolation, fast operation and low power requirements. Choose from 
thousands of types and sizes to meet your needs exactly. And you save 
time and purchasing costs by dealing with one capable supplier. 

FREE advice on YOUR Reed Relay applications 

Write for the Complete Cat.alog on the full line 

See pages 2854, 2855, 2856 for Resistors 

CONTACTS 
FORM A & B VOLTAGE D.C. DRY CIRCUIT TO 12,500 

CURRENT, AMPS DRY CIRCUITTO 3.0 
POWER VA DRY CIRCUIT TO 700 

FORM C VOLTAGE D.C. DRY CIRCUIT TO 500 
CURRENT, AMPS DRY CIRCUIT TO 1.5 
POWER VA DRY CIRCUIT TO 20 

@ Lect~s~s~a~1 Inc. 
COOK EL.ECTRIC 

5562 Northwest Highway. Chicago, III. 60630 • 312/763-1700 
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THE TOTAL RELAY COMPANY 

CONTACTS 

COILS 

ENCLOSURES 

TERMINALS 

We're relay people. Industrial relays? We build 'em! Mercury wetted? We 
build 'em! Time Delays and Coaxial Crystal Cans? We build those, too! 
And many more special application relays. We know relays. We under­
stand relays. We solve relay problems. Let us prove it. Midtex, the Total 
Relay Company. 

INDUSTRIAL 
TYPE 155 TYPE 156 TYPE 157 

U/L Recognized U/L Recognized 
1,2, & 3 PDT 1,2,3 & 4 PDT 1,2 & 3 PDT 
5 & 10 amp Low Level to 3 ,amp 5 & 10 amp 

6 to 240 VAC 6 to 240 VAC 6 to 240 VAC 
6 to 110 VOC 6 to 110 VOC 6 to 110 VOC 
Open and Dust Cover and Open and 
Dust Cover Hermetically Sealed' Dust Cover 
1-7/16"x1-17 /32"x 1.1 09"x.859"x1.281" 1.525"x1.40"x1.905" 
2-9/32" 
Solder, Plug-in, Solder/Plug-in, Solder/Plug-in/ 
Wire-wrap, 3/16" Printed Circuit, 3/16" Quick 
Quick Disconnect #78 Taper Tab Disconnect 

TYPE 180/1 

/:~~~~~~r~~6'~1 /r::r.,..., .. 7:.! d 
t*lS6~ij;t.J;;~. ~ ~~{i'Ji / 

2 & 4 PDT 
Low Level to 2 amp 

5 to 48 VOC 

Dust Cover 
0.340" High 
180: 1.4"x1.2"xO.34" 
181: 1.1 "x1.2"xO.34" 

Printed Circuit 

MERCURY WETTED 
"Not UIL Recognized 

TYPE 159 

1 PDT 
CONTACTS Form C or 0 

2 amp 

COILS 0.28 to 120 VOC 
1 & 2 Coils 
Bi-Stable 

ADJUSTMENT Monostable 
Polar 

TERMINALS .040" PCB Pins 

TIME DELAY RELAYS 
TYPE 615 

615-2 
INPUT VOLTAGES 
12, 24, 48 VOC 
120 VAC 

CONTACTS 
1 to 3 PDT, 10 amp, 120/240 VAC 

TERMINALS 
Plug-in, Solder, Printed Circuit or Screw 
DELAY TYPES 
Delay on Operate 
Delay on Release 
Repeat Cycle Timing 
DELAY RANGE 

0.1 to 1 sec. 1 to 100 sec. 
1 to 10 sec. 1 to 300 sec. 

REPEAT ACCURACY 
2% at nominal. voltage and 25°C ambient. 
10% over/voltage and temperature range. 
TEMPERATURE RANGE 
-40°F. to +150°F. 

TYPE 160 TYPE 165 TYPE 168 

1 PDT 1 PDT-OM-DB 1 PDT 
Form Cor 0 Form 0 Form Cor 0 
2 amp 5 amp 2 amp 
0.28 to 120 VOC 3.0 to 120 VOC 0.28 to 120 VOC 
1 & 2 Coils 1 & 2 Coils 1,2 & 4 Coils 
Bi-Stable Bi-Stable Bi-Stable 
Monostable Monostable Monostable 
Polar Chopper Polar 

.025" PCB Pins .040" PCB Pins Octal Plug 

NEW WIRE-WRAP 
RELAY SOCKET 

TYPE 670-0020 

First in the industry. 
Specifically designed for the 
4PDT 3 Ampere Type 156 Relay. 

NUMBER OF TERMINALS 
14 

TERMINAL SIZE 
.031 "x.062"xO.75" 

NUMBER OF WRAPS (MalL) 
3 

SOCKET BODY 
u/L Approved G.P. Phenolic 

MOUNTING CENTERS 
1.3" (2-0.16" O.A. Holes) 

ACCEPTS 
20 to 26 AWG Solid Leadwires 

MiDIEX II»} 
INC 0 R PO RAT E 0 

AEMCO DIVISION 
10 STATE STREET, MANKATO, MINNESOTA 56001 
PHONE: 507-388-2985 TWX: 910-565-2244 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1761 
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Magnec:raFt® general purpose relays 

class 88 open type 
SPDT, DPDT, 3PDT - 10 amps. 
AC or DC operation. 

• Small Size: 11K. x 1~. x 11/4" 
• Silver alloy, gold·flashed, contacts rated at 10 amps 

at 115 VAC or 32 VDC resistive load. 
• Solder terminals for easy wiring. 

I 
Stock 

Part No. 

W88AX1 
W88AX2 
W88AX3 
W88AX4 
W88AX34 
W88AX5 
W88AX6 
W88AX7 
W88AX8 
W88AX32 
W88AX9 
W88AX10 
W88AX11 
W88AX12 
W88AX36 

IN STOCK FOR IMMEDIATE DELIVERY 
I COIL I --ctJT[ 

Contacts lVOltlir "Res. Nominal Price 
10 Amps. tCurr. Ohms Power 1-9 

Stock Contacts lVoltor Ohm's Nominal Price 
Part No. 10 Amps. tCurr. "Res. Power 1·9 

AC Voltage Specified 
SVAC 4.02 

SPDT 12VAC 4.02 
24VAC 3 VA 4.02 

115VAC 4.02 
230VAC .. 4.54 

DC Voltage Specified Cont'd. 
4.24 W88X5 SPDT llOVDC BOOO 

W88X6 SVDC 25 US 
W88X7 DPDT 12VDC 100 4.16 
W88X8 24VDC 400 1.5W 4.16 
W88X9 HOVDC 8000 4.80 

SVAC 4.70 
DPDT 12VAC 4.70 

24VAC 3 VA 4.70 
115VAC 4.70 

W88X10 6VDC 25 4.S4 
W88X11 3PDT 12VDC 100 4.64 
W88X12 24VDC 400 1.5W 4.S4 
W88X13 110VDC 8000 5.24 

230VAC 5.22 
6VAC 5.24 

3PDT 12VAC 5.24 
24VAC 3 VA 5.24 

ll5VAC 5.24 
230VAC 5.78 

DC Current Specified For Electronic Operation 
W88X14 SPDT 7.2 MA 2500 4.12. 
W88X15 5.0 Mil. 5000 125MW 4.22. 
W88X16 3.6 Mil. 10000 4.68 
W88X17 10 Mil. 2500 4.42 
W88X18 DPDT 7.2 MA 5000 250MW 4.52 • Easy mounting: One #6-32 tapped mounting hole with 

locating boss. 
• Rugged hinge·pin armature for long life and stability of 

operation. 
• Weight: 2 oz. approx. 

W88X2 
W88X3 
W88X4 

rrect currrt VOltar Actuated 
6VDC 2~1 SPDT 12VDC 100 1.5W 

24VDC 400 1.5W 

W88X19 
3.SO W88X20 
3.60 W88X21 
3.S0 W88X22 

5.0MA 10000 ' 4.96 
12.3 Mil. 2500 4.88' 

3PDT 8.7 Mil. 5000 375MW 5.00' 
S.l MA 10000 5.44, 

class 88CP plug in 
.~c or DC operation. 
Crackproof, see through plastic dust cover. 
SPDT, DPDT, 3PDT ,.- 10 amps. 

• Size: 21A1 x 1% x 1%" 
• Silver 'alloy, gold·flashed, contacts rated 10 amps at 

115 volts AC or .32 valls DC, resistive load. 
• Furnished with 8 or 11 pin std. octal plug, 
• Rugge~ hinge-pin armature for long life and stability of 

operallon. . , 
• Weight: 3 oz. approx. 

~Iass 88R power relays 
DPDT 15 amps AC or DC operation. 

• Small Size: l~B x 1~. x 1~' 
• Silver alloy, gold·flashed, contacts, rated at 

15 amps at 115 valls AC, or 32 valls DC, 
resistive load. 

• Solder terminals for easy wiring. 
• E~sy moul!ting: One #6-32 tapped mounting hole 

With locating boss. 
• Designed for high current switching In small space. 
• Ruglled hinge pin armature for long life and 

stability of operation. 
• Weight: 3 oz. approx. 

class 88K low cost relays 
SPDT 15 amps AC or DC operation. 

• Size: 2% x 1~. x 11/4" 
• Silver a IIOYi gold·flashed, contacts, SPDT rated at 

15 amps, 1 5 volts AC or 32 VDC, resistive load. 
• Mounting base Insulator furnished. 
• Terminals accept AMP Faston 250 Qulck·Disconnect 

receptacles for contacts, 110 Series for coil, or 
equivalent, or solder connection can be useD. 

• Weight: 3 ozs. approx. 

Stock 
Part No. 

W88ACPX1 
W88ACPX2 
W88ACPX3 
W88ACPX4 
W88ACPX76 
W88ACPX5 
W88ACPX6 
W88ACPX7 
W88ACPX8 
W88ACPX32 
W88ACPX9 
W88ACPX10 
W88ACPXll 
W88ACPX1 
W88ACPX39 

class 88KD low cost power relays 
50 amps SPST·NO·DM, 1 HP. AC or DC operation. 

• Size: 1 ,~. x 1K. x 11k" 
• 50 amp resistive, heavy' dilty silver alloy 

contacts for power SWitching. ' 
• Terminals accept AMP Faston 250 Qulck·Dlsconnect 

receptacles for contacts, 110 Series for coil, or 
equivalent, or solder connections can be used. 

• Easy mounting: One #6·32 tapped mounting 
hole and locating boss. 

MAGNECRAFT R ELECTRIC COMPANY 

,Can· Can· 
tacls Nom· tacts Nom· 

10 lVolUr "Res. ina I Price Stock 10 lvoltor 'Res. ina I Price 
Amps. tCurr. Ohms Power Plug 1·9 Part No. Amps. tcurr. Ohms Power Plug 1-9 

AC Voltage Specified DC Voltage Specified Cont'd. 
88CPX4 10VDC 6.55 6VAC 

SPDJ 12VAC 
24VAC 

ll5VAC 
230VAC 

6VAC 
DPDT 12VAC 

24VAC 
ll5VAC 
230VAC 

6VAC 
3PDT 12VAC 

24VAC 
115VAC 
230VAC 

8000 
W88CPX5 6VDC 25 6.55 

3 VA 8-pi 88CPX6 DPDT 12VDC 100 6.55 
W88CPX7 24VDC 400 1.5W J-pin 6.55 
W88CPX8 llOVDC 8000 7.16 
W88CPX9 SVDC 25 8.12 

88CPX10 3PDT 12VDC 100 8.12 
3 VA 88CPXll 24VDC 400 1.5W I-pin 8.12 

W88CPX12 llOVDC 8000 8.75 
DC Current Specified For Electronic Operation 

W88CPX13 SPDT 7.2 MA 2500 6.49 
W88CPX14 5.0 MA 5000 125MW 8-pin 6.60 

3 VA W88CPX15 3.6 MA 10000 ,7.04 
W88CPX16 10 MA 2500 6.93 
W88CPX17 DPDT 7.2 MA 5000 250MW 8-pin 7.04 
W88CPX18 5.0 MA 10000 7.48 

5.94 W88CPX19 12.3 MA 2500 8.47 
5.94 W88~rX2 3PDT 8.7 MA 5000 375MW 11-pin 8.58 
5.94 W88CPX21 6.1 MA 10000 9.02 

Stock Contacts COIL Nominal Prices 
Part No. 15 Amps tVolts ·Ohms Power 1·9 

W88ARX-2 12VAC - 6.87 
W88ARX-3 DPDT 24VAC - 3VA 6.87 
W88ARX·4 115VAC - 7.05 

W88RX·2 DPDT 12VDC 100 1.5W 6.80 
W88RX·3 24VDC 400 6.80 

Stack Contacts COIL Nominal Prices 
Part No. 15 Amps tvolts ·Ohms Power 1·9 

W88AKX·1 24VAC - 5.12 
W88AKX·2 SPDT 115VAC - 3VA 5.12 
W88AKX-3 230VAC - 6.20 

W88KX·l 6VDC 25 4.90 
W88KX-2 SPDT 12VDC 100 1.5W 4.90 
W88KX-3 24VDC 400 4.90 
W88KX·4 110VDC 8000 5.68 

Stock Contacts COIL Nominal Prices 
Part No. 50 Amps tvolts ·Ohms Power 1-9 

W88KDX·l 6VDC 25 4.70 
W88KDX·2 SPST·NO·DM 12VDC 100 1.5W 4.70 
W88KDX-3 24VDC 400 4.70 
W88KDX-4 l10VDC 8000 5.58 
W88KADX·1 24VAC 5.30 
W88KADX·2 SPST·NO·DM 115VAC 3VA 5.30 
W88KADX·3 230VAC 5.68 

"Resistance Values ±lO% at 25°C. 
tVoltage Specified Relays pull in at 80% of nominal or less for DC 
relays and 85% of nominal or less for AC relays at 25°C. 

ttCurrent Specified Relays pull in at SpecIfied Value or less. 
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SEC. 4500 • RELAYS 

Magneczrs£t@ general purpose relays ~-.---r==-r----=....--=~~ 
IN STOCK FOR IMMEDIATE DELIVERY 

class 88L latching relay 
AC or DC operation - 4PDT and 6PDT - 10 amps. 
• Size: 3 x l'U1 X 1'~." 
• Combination of two Class 88 Relays with Interlocking latch·in 

levers mounted on a common base. 
• Each armature latches when pulled in. Energizing one 

armature releases or resets the other. 
, • Sliver alloy, gold·flashed, contacts rated 10 amps at 115 volts 

AC or 32 VDC resistive load. 
• Easy mounting with clearance holes for six #,6·32 screws. 
• Rugged hinge pin armature for long life and stability of operation. 
• Weight: 61/2 oz. approx. 

class 88LCP enclosed plug-in 
latching relays - 4 PDT 10 amp 
AC or DC operation. 
• Size: 2% x 1'¥4 x 3U," 
• Enclosure: Crackproof, see·through plastic dust cover. 
• Mounting: 20·pin octal style plug mates with std. 

amphenol 77·MIP·20 socket. 
• Weight: 8 oz. approx. 

class 88HP hermetically sepled 
plug-in relay 
AC or DC operation - DPDT or 3PDT - 10 amps. 
• Size: 2~ x 1')1, dla. 
• Hermetically sealed to afford maximum protection against severe 

ambient conditions. 
• Silver alloy contacts, gold·flashed, rated 10 amps at 115 volts AC or 

32 volts DC, resistive load. 
• Mounting: Standard 8 or l1·pin octal style plug. 
• Weight: 5 oz. approx. 

class 99 heavy duty power relays, 
UL listed 
AC or DC operation - 25 amps 1 HP. 
SPDT, DPST·NO, and DPDT. 
• Size: SPDT - 21/2 x 21/2 X 2~.", 

DPST·NO - 21/2 x 21/2 x 2%", 
DPDT - 3~, x 21/2 X 2%" 

• Oversize silver alloy ... gold·flashed contacts, rated at 25 amps 
at 115 VAC or 32 VIJC, resistive load, or 1 HP, AC. 

• Heavy duty hinge·pin armature for long life and stability of 
, operation. Screw type terminals and molded phenolic base. 

• Easy mounting: Two 'M." diameter clearance holes on 
1 Va" cente rs. 

class 99/ power relay 
with aux. contacts 
AC or DC operation. DPDT with SPDT Aux. contacts. 

'. Size: 
4%. x 21/2 x 2%" 

• Basic Class 99 
Relay, equipp'ed 
w/SPDT AUXIliary 
Contacts. 

• DPDT power 
contacts rated 25 
amps or 1 HP, 
SPDT auxiliary 
contacts rated 
5 amps at 115 VAC 
or 32 VDC 

• Screw type 
terminals. 

class 995 space saver 
power relay 
25 amps - SPDT -1 HP. 

'0 Size: 
2~8 x 2 X l'Jj'{' 

o Power switching 
in small space. 

o One #6·32 tapped 
mtg. hole and 
locating boss. 

o AC or DC 
operation. 

o Screw terminals. 
o SPOT sliver alloy, 

gold·flashed, 
contacts rated at 
25 amps or 1 HP. 

'Resistance Values ±10% at 25°C. 

class 990 power relay 
50 amps - SPST·NO·DM - 2 HP. 

o Size: . 
21/2 x 21/2 x 2%." 

o AC or DC 
operation 
Oversize silver 
alloY, gold· 
flashed, contacts, 
rated at 50 amps 
at 115 VAC or 32 
VDC resistive 
load, or 2 HP. 

class 9950 space saver 
power relay 
50 amps - SPST·NO·DM - 2 HP. 

o Size: 
21/2 x2xl'Jj'/' 

o 50 amp SWitching 
In small space. 

o Screw terminals. 
o One #6·32 tapped 

mtg. hole and 
locating boss. 

o AC or DC 
operation. 

tVoltage Specified Relays pull in at 80% of nominal or less for DC 
relays and, 85% of nominal or less for IlC relays at 25°C. 

MAGNECRAFT\f<) ElECTRIC COMPANY 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

W88ALX·2 
W88ALX·3 4PDT 
W88ALX·4 
W88ALX·5 
W8SALX·6 6PDT 
W8SALX·7 
W8SLX·l 
W8SLX·2 4PDT 
W8SLX·3 
W88LX·4 
W8SLX·5 
W88LX·6 6PDT 
W88LX·7 
W88LX·8 

CLASS 88LCP 
W8SALCPX·10 4PDT WSSALCPX·ll (20 Pins) W8SALCPX·12 
WS8LCpx·9 
WSSLCPX·I0 4PDT 
W88LCPX·ll 
W8SLCPX·12 

(20 Pins) 

CLASS 88HP 
W8SAHPX·21 
W88AHPX·22 DPDT 
W8SAHPX·23 
W88AHPX·24 
W88HPX·32 
W88HPX·33 DPDT 
W88HPX·34 
W88HPX·35 
W88AHPX·36 
W88HPX·51 

W99DX·1 
W99DX·2 SPST·NO·DM 
W99DX·3 50 Amps 
W99DX·4 

CLASS 9l1S 

W99SAX·1 SPDT 
W99SAX·2 25Amps 
W99SAX·3 at 115VAC 

W99SX·1 
W99SX.2 SPDT 
W99SX·3 25 Amps 
W99SX·4 at 115VAC 

CLASS 99S0 

W99SADX·1 SPST·NO·DM 
W99SADX·2 50A~S 
W99SADX·3 at 115 AC 

W99SDX·1 
W99SDX·2 SPST·NO·DM 
W99SDX·3 50 Amps 
W99SDX·4 at 115VAC 

6VAC - 11.98 
24VAC - 6VA 11.98 

115VAC - prox. 11.98 
6VAC - 14.46 

24VAC - 6VA 14.46 
115VAC - prox. 14.46 

6VDC 12 10.91 
12VDC 50 10.91 
24VDC 200 3W 10.91 

110VDC 4000 12.26 
6VDC 12 13.2S 

12VDC 50 13.2S 
24VDC 200 3W 13.28 

110VDC 4000 14.63 

6VAC - 6VA 17.26 
24VAC - prox. 17.26 

115VAC - 17.26 
6VDC 12 15.99 

12VDC 50 3W 15.99 
24VDC 200 15.99 

110VDC 4000 16.26 

3VA 

25 
100 1.5W 
400 

8000 

5.66 
3VA 5.68 

5.86 

18 5.42 
70 2.0W 5.42 

290 5.44 
6000 5.83 

6.65 
3VA 6.67 

6.85 

18 6.36 
70 2.0W 6.36 

290 6.38 
6000 6.77 

24VAC 8.43 
115VAC 3VA 8.43 
230VAC 8.63 
440VAC 8.68 

8.12 
2.0W 8.12 

8.14 
8.53 

3VA 1D.43 
10.63 

24VAC 5.64 
115VAC 3VA 5.64 
230VAC 5.85 

6VDC 18 5.35 
12VDC 70 2.0W 5.35 
24VDC 290 5.37 

110VDC 6000 5.74 

24VAC - 7.35 
115VAC - 3VA 7.40 
230VAC - 7.62 

6VDC 18 7.11 
12VDC 70 2.0W 7.13 
24VDC 290 7.15 

110VDC 6000 7.47 

24VAC - 6.26 
115VAC - ~VA 6.34 
230VAC - 6.56 

6VDC 18 6.10 
12VDC 70 2.0W 6.10 
24VDC 290 6.14 

110VDC 6000 6.44 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

MagnecpaFt@ telephone type relays 

class 33 
Sub-miniature 'K. x 11f4 x 11f4" 

o DPDT - 4PDT, 3 amp contacts. 
o Hinge pin assures long life. 
o Telephone type switching versatility. 
o Fast 'operate and release time. 
o Rigid mount - Four 4-40 mtg. holes. 
o Weight: 1 oz. 

class 33HS 
Miniature Hermetically Sealed 
Hermetically Sealed to Allard Maximum 
Protection Against Severe Ambient Conditions. 

o Size: 3~. x 11U. X 1 'u.." 
o DPDT - 4PDT 5 amp contacts. 
o Telephone versatility and reliability. 

. 0 High resistance to shock and vibration. 
o Widely used in military and civilian equipment. 
o #4-40 3 stud mtg.-

8 or 14 pin solder terminal header. 
o Weight: 3 oz. 

class 77CS . class 77PC 
Miniature 5 amp 4PDT Miniature Printed Circuit Mtg. 
See-thru Dust Cover and Sockets 5 amp 4PDT, See-thru Dust Cover 

class 22CP 

o Size: 
~ x In', X l1U" 

o 70-161-1 solder 
terminal socket 
with retainer .5Se. 

o 70-161-3 printed 
circuit terminal 
socket .58e. 

Plug-in Removable Dust Cover 
Hinge Pin Telephone Type Relay 

o Small: 1~. x l'u...x 3%." 
o 5 amp, DPDT, 3PDT -' AC DC types. 
o Long life and stable operation. 
o Std. 8 or 11 pin octal plug. 

o Size: 5~ x Ih'o x lJU" 
o Telephone type relays having greater contact 

forces, preCision hinge-pin armature and 
unitized design assuring stabilized operation 
over very long life. Printed circuit type is 
assembled directly to P.C. board. Solder type 
can be soldered to directly or used with 
solder or P.C. socket. 

class 22HS 
Hermetically Sealed 5 amp 4PDT AC DC Types 
o Small: 1M. x 1% x 2'K." 
o Long life. hinge pin construction. 
o Herm. sealed against severe ambient condo 
o #6-32 - 3 stud mtg. 
o 14 pin solder terminals. 

MagnecpaFt@ coaxial relays 
class J28 
• Size: 27/8 x 2% X lUI' 
o SPOT RF switching silver 

alloy contacts. 
oRated 100 watts of RF power. 
• Impedance matched to 

IN STOCK FOR IMMEDIATE DELIVERY 
o Equipped with std. UHF connectors. 0 AC or DC operation. 
o VSWR 1.25: 1 max. from 0 to 500 MC. 0 Release Time: 25 ms. max. 
o Operate Time: 25 ms. max. 0 4-40 thd. - 4 mtg. holes. 
o Long life hinge pin construction. 

IN STOCK FOR 
IMMEDIATE DELIVERY 

W33X237 6VDC 17 
W33X238 DPDT 12VDC 75 2.0W 
W33X239 3 Amps 24VDC 280 
W33X240 110VDC 6500 

W33X241 6VDC 17 
W33X242 4PDT 12VDC 75 2.0W 
W33X243 3 Amps 24VDC 280 
W33X244 110VDC 6500 

CLASS 33HS 

W33HSXl77 DPDT 6VDC 17 
W33HSX178 5 Amps 12VDC 75 2.0W 
W33HSX179 24VDC 280 
W33HSX180 110VDC 6500 

W33HSX181 4PDT 6VDC 17 
W33HSX182 5 Amps 12VDC 75 2.0W 
W33HSX183 24VDC 280 
W33HSX184 110VDC 6500 

CLASS 77CS 

77CS Socket Terminal 

W77CSX-ll 6VDC 40 
W77CSX-2 12VDC 160 
W77CSX-3 4PDT 24VDC 600 1.0W 
W77CSX-4 5Amps 48VDC 2500 
W77CSX-5 110VDC 10000 
W77ACSX-l 115VAC - 3VA 

CLASS 77PC 

4.87 
4.87 
4.92 
5.50 

6.58 
6.58 
6.63 
7.23 

13.21 
13.21 
13.26 
13.87 

16.65 
16.65 
16.70 
17.36 

5.30 
5.30 
5.40 
5.55 
S.97 
5.96 

Stock Part No ••• tNorn. Coil Volt. 'Coil Ohms Prices 1-9 

W77PCX-12 6VDC 40 S.60 
W77PCX-13 12VDC 160 5.60 
W77PCX-14 24VDC 600 5.69 
W77PCX-15 48VDC 2500 5.84 
W77PCX-16 1l0VDC 10000 6.25 .. Do not order thIS part no. when socket IS reqUired . * When relays are required to plug into sockets 70-

161-1, 70-161-3, order from this table only. Sockets 
ordered separately. 

1 W22ACPX601 . DPDI I1l5VAC I - 1 5VA 110.231 

Direct current voltage actuated 

W22CPX49 DPDT 12VDC 80 2.0W 9.8S 
W22CPX50 24VDC 375 l.SW 9.90 
W22CPX51 110VDC 8000 1.5W 11.14 

W22CPXS4 3PDT 24VDC 375 1.5W 11.92 

W22CPX56 DPDT 4.5MA 10000 200MW 11.14 

CLASS 22HS 

117.30 1 

SO ohms cable. 
o CoaXial cavity, machined brass, with removable plug, for contact 

I nspecti on. L--::::--:'':-:-::-:--':-:::-:-=:-L--:::-'--:---'7---' 

CLASS 128 
Coaxial Relay 

'Resistance Values ±10% at 25°C. 
tVoltage Specified Relays pull in at 80% of nominal or less for DC 
relays and 8S% of nominal or less for AC relays at 25°C. 

ttCurrent Specified Relays pull in at'specified Value or less. 

MAGNECRAFT'R ELECTRIC COMPANY 

CLASS t28 
Coaxial Relay 
with lD amp DPOT 
Aux. Contacts 
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SEC. 4500 • RELAYS 

~agneCJ:fa£t@ dual-inline package reed relay 
class 107DIP IN STOCK FOR IMMEDIATE DELIVERY 

Contact Load Rating: 3 VA at .5 amps max. or 28 VDC max. resistive 
Contact Combinalion: SPST·NO (1 form A) 
Operate Time: 200 microseconds typical 
Dieleclrlc Slrenglh between Contacls: 200 VDC min. 
Contact Resistance: 200 milliohms average 
Typical Life al Raled Load: 10 million operations, longer al reduced loads 
Epoxy molded construction 

~agnecpa£t@ miniature dry reed 

Stock Part 
Number 

Wl07Dlp·l 
Wl07Dlp·2 
Wl07Dlp·3 
Wl07Dlp·4 

relays 

COIL 
Max. Pickup Typical Prices 

Voltage Valls Power Req. 1·24 
4 VDe 5 VDe 50 MW 4.00 

4.8 VDC 6 VDC 500 MW 3.50 
9.6 VDC 12 VDC 500 MW 3.50 

19.2 VDe 24 VDe 500 MW 3.50 

IN STOCK FOR IMMEDIATE DELIVERY 

class 101M & 104M class 10 rEP & 104EP 
" 

• 101M - SPST·NO ~ 
Miniature 1 x 1/.z X ~6" 

101EP - SPST·NO-10 VA @ .05 amp. 

\f • 104M - SPDT - 10 VA @ .5 amp. 
• • COST • 104EP - SPOT -3 VA @ .25 amp. 

• In·llne axial lead. 3 VA @ .25 amp. 

• Molded bobbin. • In·line axial lead. 
• Encapsulated. • Nom. Power: 101M,. 600 MW 
• Nom. Power: 600 MW. 104M, 500 MW. 

• Life: 10 x 10' al rated load. • Life: 10 x 10' at rated load. 
• Weight: 1 oz. approx. • Weight: 1 oz. approx. 

class 10lPC & 104PC 

Size 2 
DPST·NO or DPDT 

11/2 x lX, X 1f6" 
• 101PC - 10 VA @ .5 amp. 101MPC - 10 VA @ .5 amp. 

SPST·NO - DPST·NO, • SPST·NO or 3PST-NO. 
• l04PC - 3 VA @ .25 amp. • 104MPC - 3 VA @ .25 amp. 

SPDT, OPDT. • SPOT or OPDT. 
• Encapsulated-

Printed circuil mIg. 
• Printed circuit mtg.-

Low profile. 
• Nom. Power: Size 1: 600 MW • Nom. Power: Size 1: 500 MW 

Size 2: 900 MW. Size 2: 700MW. 
• Life: 10 x 10' at rated load. • Life: 10 x 10' at rated load. 

Weight: 1 oz. approx. • Weight: Size 1: 1 oz. 
Size 2: 2 oz. approx. 

M'agnec::zraFt@ standard reed relays 
IN STOCK FOR IMMEDIATE DELIVERY 

class 102M & 103M class 102P( & 103P( 

Size 
21!s x lUJ x V2" 

• 102M - SPST·NO, 
15 VA @ 1 amp. 

• 103M - SPOT, 10 VA @ .5 amp. 
In-line axial lead. 

• Molded bobbin. 
Nom. Power: 300 MW. 

• Life: 20 x 10' at rated load. 
• Weight: 1 oz. approx. 

51zo 1 
SPST-NO or 5PDT 
21/4 x ~).)2: X o/a" 

• 102PC-
15 VA@ 1 amp. 

• SPST·NO or DPST-NO. 
• 103PC-

10 VA @ .5 amp. 
• SPOT or OPOT. 
• Encapsulated­

Printed circuit mtg. 
Nom. Power: Size 1: 400 MW. 
Size 2: 700 MW. 

Life: 20 x 10' at raled load. 
Weight: Size 1: 1 oz. - Size 2: 2 oz. 

class 102MPC & 103MPC 
102MPC - 15 VA @ 1 amp. 

• Size 1: SPST-NO - Size 2: 3PST-NO­
Size 3: 6PST-NO. 

• 103MPC - 10 VA @ .5 amp. 
• Size 1: SPOT - Size 2: DPOT­

Size 3, ~POT. 
• Printed circuit mtg. - low profile. 
• Nom. Power: Size 1: 500 MW­

Size 2: 750 MW - Size 3: 1.5 W. 
Life: 20 x 10' at raled load. 2% x % x ,)(i' 
• Weight: Size 1: 1 oz. - Size 2: 2 oz.-

Size 3: 3 oz. approx. 
"'Resistance Values ±lO% at 25°C. 

Size 2 
3 PST or DPDT 

2% x 11~. x 'JU' 

tVollage Specified Relays pull in at 80% of nominal or less for OC relays at 250C. 
HCurrenl Specified Relays pull in at Speoified Value or less. 

Cantacts 

SPST·NO 

SPOT 

SPST·NO 

SPOT 

SPST·NO 
Size 1 

SPDT 
Size 1 

OPST·NO 
Siza 2 

DPOT 
81 .. 2 

SPST·NO 

SPOT 
Size 1 

3PST·NO 
Slze2 

OPOT 
Size 2 

MAGNECRAFT H ELECTRIC COMPANY , 

eem/1971 See Y~LLOW SECTION for Local Offices, Phones 

MA IV. IS ·0 ms. Prices 1-24 

6 100 2.20 
12 250 2.25 

'9 24 500 2.25 
2500 2.43 

6 IDa 5.63 
12 250 5.68 
24 500 5.68 '9 2500 5.B7 

6 65 3.62 
12 225 3.62 

a 24 1000 4.24 
5000 4.68 

6 65 7.37 
12 225 7.37 

a 24 1000 8.05 
5000 B.S5 

6 65 5.11 
12 250 5.16 

a 24 1000 ~.26 
5000 .68 

6 65 10.07 
12 225 10.12 

a 24 1000 10.22 
5000 10.64 

6 40 7.15 
12 ISO 7.18 

a 24 650 7.24 
5000 7.69 

6 40 14.59 
12 150 14.62 

a 24 650 14.68 
5000 15.13 

6 70 3.60 
12 300 3.60 
24 1100 3.63 
48 4300 3.77 

6 70 6.82 
12 300 6.63 
24 1100 6.85 
48 4300 6.98 

6 50 6.75 
12 220 6.75 
24 850 6.77 
48 3300 6.85 

6 50 11.62 
12 220 11.63 
24 850 11.65 
48 3300 11.73 
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~El.gnec:ztEl.Ft<i; reed relays 

IC compatible reed relays 
class/101M & 104M 
SPST·NO, 101M - 10 VA @ 0.5 amp. 
SPOT, 104M - 3 V @ 0.25 amp. 
In·line Axial lead. ' 
Molded Bobbin. 

Nom. Power, 40 MW (Sensitive). 
life,S x IO' at rated load. 
Weight, I oz. approx. 

class I 0 I MPC & 104MPC 
SPST·NO 10lMPC - 10 VA @ 0.5 amp. 
SPOT 104MpC - 3 VA @ 0.25 amp. 
Printed Circuit - low Profile. 
Molded Bobbin and Steel Cover. 

class 105MPC 
SPST·NO 0.1 VA @ 10 MA. 
Printed Circuit Mtg. - Low Profile. 
Molded Bobbin - Steel Cover. 

Nom. Power, 10lMPC 40 MW, 
104M PC 50 MW. 

Ufe, 5 x 10' at rated load. 
Weight, I oz. approx. 

Nom. Power: 300 MW. 
Life: 25 x 10' at rated load. 
Weight, I oz. approx. 

Miniature Size 
2'14 x 'I. X Uo" 

Mlcro·Minlature 
% XM6X lJ.~'z" 

class 105EP 
SPST·NO 0.1 VA @ 10 MA. 
Encapsulated·ln·Llne 

.... 
Nom. Power, 400 MW. ~~ 
life, 10 x 10' at rated load. ~ MJcro.Minlature 

Axial Leads. Weight, I oz. approx. U. x '14" dia. 

class 10 IMPC 
SPST·NO 10VA @ .5 amp. 
Printed Circuit Mtg. 
Molded Bobbin. 

class 102MPC 
SPST·NO 15VA @ I amp. 
Printed Circuit Mtg. 
Molded Bobbin. 

low cost. 
Nom. Pow: 500MW 
life, 5 x 10' at rated load. 
Weight: I oz. approx. 

low cost. 
Nom. Pow: 500MW 
life, 20 xlO' at rated load 
Weight, I oz. approx. 

class 103CP plug-in mtg. 
10 VA @ 0.5 amp. 
DPDT or 3PDT. 
B or 11 Pin Octal Style Plug. 
Nom. Power: DPDT 500 MW - 3PDT BOO MW. 
Life, 25 x 10' at rated load. 
Weight: 5 oz. approx. 

Magnetic latching reed relay 
class 10 Jl.MPC ~ 
Uses no biasing magnet - no standby power 
SPST 3 VA @ .010 amp. or28 VDC max. 
Double Wound Coil. 
Molded Bobbin and Steel Cover. 
Printed Circuit Mounting·low Profile 
Intermittent Duty, 50% Duty Cycle, 4 min. max. on time. 
L/fe: I x 10' at rated load. 
Vibration and Shock Resistant. 

ttclass 103LCP plug-in mtg. 
Latching·Bi·Stable. 
SPOT 10 VA @ 0.2 amp. 
Single and Double Wound Coils. 
8 or 11 Pin Octal Style Plug. 
Nom. Power: Single Coil ISO MW - Double Call 300 MW. 
Life: 25 x 10' at rated load. 
Weight: 5 oz. approx. 

tt class 103LMPC 
Latching·Bi·Stable. 
SPOT 10 VA @ 0.2 amp. 
Single and Double Wound Coils. 
Molded Bobbin and Steel Cover. 
Printed Circuit Mtg. - Low Profile. 
Nom. Power: Single Coil ISO MW - Double Coil 300 MW. 
Life: 25 x 10' at rated load. 
Weight, 1 oz. appro •. 

t t class 133LMPC 
Latchlng·BI·Stable. 
SPOT 50 .VA @2 amp. 
Mercury Wetted Contacts. 
Single and Double Wound Calls. 
Molded Bobbin - Steel Cover. 
Printed Circuit Mtg. 
Nom. Power: Single Coil ISO MW - Double Call 300 MW. 
Life: 25 • 10' at rated load. 

Miniature Size 
11fs x % x %" 

Small Size 
2%x%x,%," 

Small Size 
2% x 3/4 X 4U4" 

Stock Part No 

WI05MPCX·I 
WI05MPCX·2 
WI05MPCX·3 

Stock Part No. 

WI03CPX·7 
WI03CPX·8 
WI03CPX·9 
WI03CPX·IO 

WI03CPX·11 
WI03CPX·12 
WI03CPX·13 
WI03CPX·14 

Stock 
Part No. 

Wl01lMPCX·9 
W101lMPCX·10 
W101lMPCX·11 
WI01lMPCX·12 
W101lMPCX·13 

WI03lMPCX·3 
WI03lMPCX·4 
WI03lMPCX·5· 
WI03lMPCX·6 
WI03lMPCX·7 

WI03lMPCX·B 
WI03lMPCX·9 
WI03lMPCX·I0 
WI03LMPCX·11 
WI03LMPCX·12 

WI33LMPCX·17 
WI33LMPCX·18 
WI33lMPCX·19 
W133lMPCX·20 
WI33lMPCX·21 

W133lMPCX·22 
WI33lMPCX·23 
WI33lMPCX·24 
WI33LMPCX·25 
W133lMPCX·26 

4VDC 1 51 450 I 4.12 1 

4VDC 1 51 300 I 7.53 1 

COIL- DC Prices 
Contacts *MA tVolts 'Ohms '·24 

6 120 5.45 
SPST·NO 12 500 5.47 

24 2000 5.58 

COIL- DC Prices 

CODtacts tOlA tVolts 'Ohms '·24' 

6 75 12.92 
OPDT 12 300 12.95 

24 1000 13.01 
8 5000 13.57 

6 40 16.77 
3PDT 12 150 16.83 

24 650 16.95 
10 5000 17.50 

COIL 
Can· Min. Nom. Mal. Prices 
tacts VDe VDe VDe 'Ohms '·24 

2.4 3 3.5 5.5/33 9.20 
4 5 6 20/150 9.20 

SPS 4 6 8 30/250 9.20 
10 12 14 85/585 9.20 
22 24 26 265/3200 9.20 

70 7.07 
6 250 7.07 

SPOT - 12 1000 7.07 
- 24 4000 7.26 

4 - 7000 B.Ol 
Double Wound Cal s 

80 30/30 B.22 
6 120/120 8.33 

SPDT 12 460/460 8.33 
24 1800/1800 9.00 

8 3000/3000 10.04 

Single Wound Coils 

40 70 9.87 
6 250 9.88 

SPDT - 12 1000 9.92 - 24 4000 10.07 
4 - 7000 10.17 

Dou e oun Calls 
80 30/30 11.23 

6 120/120 11.25 
SPOT 12 460/460 11.32 

24 1800/1800 11.42 
8 3000/3000 11.50 

"Resistance Values ±10% at 25oe. tvoltage Specified, Relays pull In at 80% of nominal or less for DC relays at 25°C. ttSlngle Wound ColI- Switching by reversing 
polarity. Double Wound Coil- Swltc Ing by use of dual input. *Current specified relays pull·ln at specified values or less. 

MAGNECRAFT k ElECTRIC COMPANY 
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class 131 MPC 

Size 1 
SPST-NO 

Ilfs x ')5, x '¥a/l 

Size 2 
28 VA @ I amp. 
Miniature. 
Mercury Wetted Contacts. 
Molded Bobbin and Steel Cover. 
Printed Circuit Mtg. -

DPST·NO . 

Low Profile. 
Operating Position: Upright. 
Nom. Power: Size 1- 500 MW, 

Size 2 - 700 MW. 
Life: 25 x 10' at rated load. 
Wt. Size I: I oz. - Size 2: 2 oz. 

IlI8 x 3%" x '¥au 

class 132MPC & 133MPC 

132M PC - SPST-NO - 50 VA @ 3 amp. 
133MPC - SPOT - 50 VA @ 2 amp. 
Operating Position: Upright. 
Printed Circuit Mtg. 

mercury wetted relays 

class 131PC 

Size 1 
SPST-NO 

Ilf.! x If.! x 'f,/I 

28 VA @ I amp. 
Encapsulated - Miniature. 
Mercury Wetted Contacts. 
Printed Circuit Mtg. -

Low Profile. 

Size 2 
DPST-NO 

IlI2 x ')1, X 'f,/I 

Operation Position: Upright. 
Nom. Power: Size 1-600 MW, 

Size 2 - 900 MW. 
Life: 25 x 10' at rated load. 
wt. Size I: I oz. - Size 2: 2 oz. 

Molded Bobbin and Steel Cover. 
Nom. Power: 500 MW. 
Life: 25 x 10' at rated load. 
Weight: 2 oz. approx. 

SEC. 4500 • RELAYS 

IN STOCK FOR 
IMMEDIATE DELIVERY 

Stock COIL-DC PRIC~S 

Part No. Contacts tVolts 'Ohms 1·24 

W131MPCX-2 6 70 6.40 
W13IMPCX·3 SPST·NO 12 300 6,48 
WI3IMPCX-4 24 1100 6.53 
WI3IMPCX-5 48 4300 6.98 

WI3IMPCX-6 6 50 11.53 
WI3IMPCX-7 DPST-NO 12 220 11.58 
WI3IMPCX-8 24 850 11.6? 
WI3IMPCX-9 48 3300 11.93 

Stock COIL-DC PRIC~S 

Part No. Contacts ttMA tVolts 'Ohm! 1-24 

WI3IPCX-8 - 6 65 8.38 
WI3IPCX·9 SPST·NO - 12 250 8.44 
WI3IPCX-IO - 24 1000 8.55 
WI3IPCX-1l 8 - 5000 9.01 

WI3IPCX-12 - 6 40 lQ.62 
WI3IPCX-13 DPST-NO - 12 150 10.66 
WI3IPCX-14 - 24 650 IQ.7~ 
WI3IPCX-15 8 - 5000 11.21 

WI32MPCX- 140 30 5.83 
WI32MPCX- - 6 70 5·83 
WI32MPCX-3 SPST-NO - 12 250 5.8~ 
WI32MPCX-4 - 24 1000 5.83 
WI32MPCX-5 - 48 4000 6.00 
WI32MPCX·6 9 - 7000 6.68 
WI33MPCX-I 140 30 8.42 
WI33MPCX-2 - 6 70 8.42 
WI33MPCX-3 SPOT - 12 250 8.42 
WI33MPCX-4 - 24 1000 8.~2 
WI33MPCX-5 - 48 4000 8. 0 
WI33MPCX-6 9 - 7000 9.35 

Magnec~aFt® high voltage . reed relaY$ IN STOCK FOR 
IMMEDIATE DELIVERY 

class IOIVM 

1,000 volts Peak @ 
• 001 amp. 

SPST-NO - Hi-Voltage. 
In-Line Axial leads. 
Molded Bobbin. 
Nom. Power 600 MW. 
Life: 1 x 10' at rated load. 
Weight: I oz. approx. 

class I02V 

5,000 volts Peak or 50 VA @ 3 amp. 
SPST-NO or SPST-NC. 
Solder Terminals. 

Miniature 
I x lI2 X ';(," 

Nom. Power: SPST-NO - 500 MW, SPST-NC - 225 MW. 
Life: 10 x 10' at rated load. 
Weight: 3 oz. approx. 

class IOJVMPC 

1,000 volts Peak @ .001 amp. 
SPST·NO - Hi-Voltage • 
Printed Circuit Mtg. -

Low Profile. 
Nom. Power: 700 MW. 
Life: I x 10' 

at rated load_ 
Weight: 2 oz. approx. 

class I02HV & 
I02UHV 

Molded Case - Encapsulated. 
102HV - 10,000 volts Peak 

@ .001 amp. 
102UHV - 20,000 volts Peak 

@ .001 amp. 
SPST-NO - Hi-Voltage. 
102HV Solder Terminals-

102UHV 6" Coil leads. 
Nom. Power: 1.5 W. 
Life: I x 10' at rated load. 
Weight: 2 oz. approx. 

Miniature 
11/8 x 3%" x '¥a" 

Magnec~aFt® power reed relays 

class I02RMPC 

100 VA @ 3 amps - SPST-NO. 
. Printed 'Circuit Mtg. -

low Profile. 
Molded Bobbin and 

Steel Cover. 
Nom. Power: 

500 MW. 
Weight: I oz. 

approx. 

'Resistance Values ±1O% at 25°C. 

IN STOCK FOR IMMEDIATE DELIVERY 

Small 
2% x 3/4 x 'Ji," 

class I02RM 

100 VA @ 3 am~s -
SPST-NO. 

Molded Bobbin. 
In-Line Axial leads 
Nom. Power: 300 MW. 
Weight: 1 oz. approx. 

·t~~I~WatS~~~~i.ed Relays pull in at 80% of no,"!~.a.1 or .!p1.s4g,r DC 

ttCurrent Specifi~d Relays pull in at Specified Value or less. 

MAGNECRAFT'R' ELECTRIC COMPANY 

eeml1971 See YELLOW SECTION for Local Offices, Phones. 

~------r---~--------~~ 
COl L - DC Prices 

Stock Part No. Contacts ~MA tVolts 'Obms M4 

WIOIVMX-I 

WI0IVMX-2 

WIOIVMX-3 

WI0IVMX-4 • 

WIOIVMPCX·I 

WI01 VMPCX-2 

WIOI VMPCX-3 

WIOIVMPCX-4 

WI02VX-49 
WI02VX-50 

WI02YX-51 

WI02VX-52 

WI02HVX-l 

WI02HVX-2 

WI02HVX·3 

W102UHVX-I 

WI02UHVX·2 

WI02UHYX-3 

SPST·NO 

SPST·NO 

SPSY·NO 

SPSY·NO 

SPSY·NO 

6 

12 

24 

9 

6 

12 

24 

48 

6 
12 

24 

48 

6 

12 

24 

6 
12 

24 

100 ~0.90 

250 10.92 

500 1~.93 

2500 p.12 

50 p.90 

220 11.97 

850 12.00 

3300 12.22 

70 13.69 
250 13.73 

1000 13.78 

4000 14.15 

25 19.118 

100 19.88 

400 19.81l 

25 33.62 

100 33.62 

400 33.62 

Stock 
Part No. 

COIL - DC Nominal Prices 
Contacts tvolts 'Obms Power 1-24 

WI02VX-55 SPSY·NC 24 2900 225mw 16.76 

COl L - DC p,iCQS 
Stock Part No. Contacts ~MA ItVolts!*Obms 1-24 

W102RMPCX-I 6 70 7.87 

W102RMPCX·2 SPSY·NO 12 250 7.a8 

WI02RMPCX-3 

W102RMPCX-4 

WI02RMX-5 

W102RMX-6 SPST·NO 

W102RMX-7 3·amps. 

W102RMX-8 

24 1000 7.93 

48 4000 S.J8 

6 200 4.18 

12 500 4.22 

24 2000 4.3~ 

48 5000 4.53 

17~7 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

.Magnec~aFt® time delay relays 
CLASS 211M 

solid state (hybrid) time delay relays Compact 
Size 
2%x 
1% x 
1%" II'···;· • Size 4'12 x 4~2 X 1'12". 

DPDT 10 amp output contacts. 
±5% repeat accuracy. 
Adjustable delay up to 300 sec. 
Mounting: Six y.." holes 

• Size 27/8 x 2% X 1'1'4". 
• DPDT 10 amp output contacts. 

±5% repeat accuracy. 
Adjustable delay up to 300 sec. 
8 or 11 pin octal style plug. 

• Solid state timing circuit. 
• Weight: 10 oz. approx. 

W211ACPSOX·18 .2·1 Second $18.98 
W211ACPSOX·5 1-10 Second 
W211ACPSOX·7 OPOT 120 VAC 1·180 Second 
W211ACPSOX·8 2-300 Second 
W211CPSOX·IO .2-1 Second 
w211cpsox·1 1·10 Second 
W211CPSOX·3 OPOT 24 voc 1·180 Second 
W211CPSOx-4 2·300 Second 

Release Dela, 
W211ACPSRX·14 .2·1 Second 
W211ACPSRX·5 1·10 Second 
W211ACPSRX·7 OPOT 120 VAC 1·180 Second 
W211ACPSRX·8 WO·12 2·300 Second 
W211CPSRX·9 .2·1 Second 
W211CPSRX·1 OPOT 1·]0 Second 
W211CPSRx·3 WO·12 24 voc 1·180 Second 
W211CPSRX·4 2·300 Second 

printed circuit mounting 
CLASS 502PCSO & 503PCSO 

Size 21/4 X 11/4 X '1'4" 
• 15 VA @ 1 amp SPST·NO, 10 VA @ 

.5 ~mp SPOT r~ed output contacts. 
• Repeat Accuracy: Slow operate ±5%. 
• Adjustable delay up to 5 minutes, 

using a remote pot, or fixed resistor. 
• Printed circuit mtg. 
• Encapsulated solid state timing circuit. 
CLASS 502PCSR & 503PCSR 

Size 2'14 x 1'14 X 3/4" 
• 15 VA @ 1 amp SPST·NO, 10 VA @ 

.5 amp SPOT reed output contacts •. 
• Repeat Accuracy: Slow release ±2%. 
• Adjustable delay up to 5 minutes, 

using a remote pot, or fixed resistor. 
• Printed circuit mtg. 
• Encapsulated solid state timing circuit. 

18.98 
18.98 
18.98 
18.98 
18.98 
18.98 
18.98 

22.93 
22.93 
22.93 
22.93 
22.93 
22.93 
22.93 
22.93 

NEW 
CLASS 214CP 
Now in tile size of a general 
purpose relay, Magnecraft has 
developed a fully adjustable 
solid state time delay relay. 

• Repeat Accuracy: ±5% at nominal voltage, 25°C. 
Contacts: DPDT, 5 amps at 32VDC or 115VAC, res. 

• Nominal Input: 120VAC. 
• Steady State Current: 20 mao 

Mode of Time Delay: Delay on operate. 
• Timing Range: .300 to 30 sec.; 3 to 240 sec. · Convenient top screw driver time adjustment. 
• Reset and Recycle Time: Typically 100 ms. · Transient protection to twice input voltage for 8 ms. 

¥. 

," 

W211MSOX·l 
W211MSOX·2 
W211MSOX·3 
W211MSOX-4 

'12" x 4'1a" centers. 
• Solid state timing circuit. 

Weight: 10 oz. approx. 

OPDT 120 VAC 

DPDT 24 VDC 
.2·1 

1.0·10 
1.0·180 
2'.0·300 

$24.56 
. 24.56 

24.56 
24.56 
24.56 
24.56 
24.56 
24.56 

• Enclosure: Molded dust cover. 
• Mounting: Standard 8 pin octal style plug·in. TIME DELAY ON RELEASE 
• Weight: 3 oz. approx. 

Stock Can· Input Timing 
Part No. tact Volts Range 

W214ACPSOX·1 5amp 120VAC .300 to 30 sec. 
W214ACPSOX·2 DPDT 120VAC 3 to 240 sec. 

SLOW OPERATE 

Stock Volts DC Timing *External Prices 
Part ND. ± 15% Ran,. AdjuSlment 1-9 

SPST·NO '(Form A) 

W502PCSOX·2 12 100 m sec. to 60K ohm/sec. IS.96 
100 sec. 

W502PCSOX·3 24 100 m sec. to &OK ohm/sec, IB.96 
100 sec. 

W502PCSOX·S 12 3 sec. to 5 min. tOK ohm/sec. 21.30 
Ws02PCSOX·6 24 -3 sec. to 5 min. 10K ohm/sec. 21.30 

SPOT (Form C) 

W503PCSOX·2 12 lOa m sec. to 6DK ohm/sec. 20.82 
100 sec. 

W503PCSOX·3 24 100 m sec. to 60K ohm/sec. 20.82 
100 sec. 

W503PCSOX·5 12 3 sec. to 5 min. 10K ohm/sec. 22.31 
Ws03PCSOX·6 24 3 sec. to 5 min. 10K ohm/sec. 22.31 

SLOW RELEASE 
Stock Volts DC Timing *EJternal Prices 

PartND. ± 15% Ranc' Adiustment 1·9 

SPST.NO (Form A) 

W502PCSRX·2 12 200 m sec, to 25K ohm/sec. 26.73 
100 sec. 

Ws02PCSRX·3 24 200 m sec. to 25K ohm/sec. 26.73 
100 sec. 

W502PCSRX·5 12 1 sec. to 5 min. 6.5K ohm/sec. 29.B4 
W502PCSRX-6 24 1 sec. to 5 min. 6.5K ohm/sec. 29.84 

SPOT (Form C) 

W503PCSRX·2 12 200 m sec. to 25K ohm/sec. 28.59 
100 sec. 

W503PCSRX·3 24 200 m sec. to 25K ohm/sec. 28.59 
100 sec. 

W503PCSRX·s 12 1 sec. to 5 min. 6.5K ohm/sec, 31.70 
W503PCSRX-6 24 1 sec. to 5 min. 6.5K ohm/sec. 31.70 . External ReSistor and/or SWitch, not furnished. 

W211MASRX·1 .2·1 28.92 
W211MASRX·2 DPDT 120 VAC 1.0·10 28.92 
W211MASRX-3 1.0·180 28.92 

Price W211MASRX·4 2.0·300 28.92 
W211MSRX·l .2·1 28.92 1·9 
W211MSRX·2 OPOT 24 VOC 1.0·10 28.92 

21.27 W211MSRX·3 1.0·180 28.92 
21.27 W211MSRX·4 2.0·300 28.92 . surface mounting With 

screw type terminals 

• OPOT 10 amp output 
contacts. 

• ±1 % repeat accuracy. 
• Adjustable delay up to 

500 sec. 

Stock Part Input 
Numbe; Voltage 

W212MASOX·2 120VAC 
W212MASOX·3 120VAC 
W212MASOX·4 120VAC 
W212MASRX·2 120VAC 
W212MASRX·3 120VAC 
W212MASRX-4 120VAC 

Time 
Dola, 

.5· 10 Sec. 
5 ~ 100 Sec. 

50· SOO Sec. 
.5 - 10 Sec. 
5 ·100 Sec. 

50 - SOD Sec. 

'Resistance Values ±10% at 25°C. 

CLASS 212M 
±1 % Repeat Accuracy 

• Mounting: Six M." holes 
'12" x 4'1a" centers. 

• Solid state timing 
circuit 

• Weight: 10 oz. approx. 

Mode Of Prices 
Operation 1-9 

Slow Operate 36.15 
Slow Operate 37.74 
Slow Operate 43.24 
Slow Release 42.06 
Slow Release 43.B2 
Slow Release 49.73 

tVoltage Specified Relays pull in at 80% of nominal or less for 
DC relays and 85% of nomi~al orles~ for AC relays at 25°C. 

air dashpot time delay relay 
CLASS 112M IN STOCK FOR IMMEDIATE DELIVERY 
±10,*, Repeat Accuracy Stack Contacts COIL prlels 

Part No. 10 Amps tvolls ·Ohms f·9 
CLASS 112C CLASS 1 !3C • SLOW OPERATE 

W112ACSOX·4 120VAC - 24.30 
W112CSOX·3 OPOT 24VOC 80 24.30 

SLOW RELEASE 
W1I2ACSRX·4 120VAC - 24.30 
WI 12CSRX·3 DPDT 24VDC BO 24.30 

Size 
3'M. X 
4M,x 
1'1'4" 

Size 
3%x 
2Ji,x 
H~2" 

Size 
4'12 x 

Operate and release dela, adjustable 1·150 .ac, 

• OPOT 10 amp cutput contacts. 
• ±10 % repeat accuracy. 

Adjustable delay 1 to 150 sec.' 
• Mounting: TwoM." holes on 3" centers. 
• Air dashpot delay mechanism. 
• We ight: 20 oz. approx . 

• Mtd in illustrated position. 

i~!' 

• SPOT 10 amp output contacts. 
• Manuallyoperated. 
o Push button ••• release 

bottom •.• time delay is on 0 

adjustable delay 1 to 180 sec.' 
• Weight: 8 oz. approx. 

MAGNECRAFT R ElECTRIC COMPANY 

p:~c:o. 

W1I2MASOX·I 
W112MASOX:2 
W112MSOX·2 
W112MSOX·3 

W112MASRX·I 
W112MASRX·2 
W112MSRX·I 
W112MSRX·2 

. ~~n~m~! a 
tvo IS ·.nms 
SLOW OPERATE 
120VAC -DPDT 120VAC -24VDC 80 

DPDT 24VDC 80 
SLOW RELEASE 

120VAC -
OPDT 120VAC -24VOC SO 
DPDT 24VDC SO 
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Adjustment Prices 
TJIII 1-9 

Knob 2S.23 
Screw 2S.23 
Knob 2B.23 
Screw 2B.23 

Knob .2S.23 
Screw 2B.23 
Knob 28.23 
Screw 28.23 

eem/1971 



(30HMITE SOLID STATE RELAYS 
Originators of the HIGH POWER SOLID STATE RELAY 

• for interfacing I.C. logic with power devices. 
• highly sensitive, fast acting. 

• complete false actuation protection 
• positive turnoff of inductive loads. 

MODEL SSB - TTLI oTL Compatible (ALL SOLID STATE) 
"COIL" 
Input Voltage: Any voltage within the range of 2.5 to 32 volts D.C. maximum. 
Threshold Voltage: 3.5 V. maximum, 2.5 V minimum. (Specific threshold voltages between 2.5 and 3.5 V avail· 

able on special order.) 
operate·Release Voltage: D.C. hysteresis maximum is 0.2 volts. 
Input Current: 2 milliamps, maximum; 1.7 milliamps, typical, independent of voltage. Requires 7 milliwatts 

maximum, 5 milliwatts, typical. 

MODEL SSA (ALL SOLID STATE) 
HeOll" 
Input Voltage: Any voltage within the range of 15 to 120 volts A.C. RMS or 10 to 185 volts D.C. maximum 

(non·polar). 
Drop·out Voltage: 3 volts A.C. or D.C. 
Input Current: 2 milliamps, maximum; 1.7 milliamps, typical, independent of voltage. 
"CONTACTS" 
Form: SPST·N.O., form A, 50/60 Hz, A.C. only. 
Ratings: Maximum: 13 Amperes at 25°C (10 A. @ 40°C) mounted to an aluminum panel 6" x 6" X .125" or 

equivalent. 3 Amperes at 25°C (2 A. @ 40°C) unmounted, depending on model. 
Minimum: 100 milliamps. 

su~:!t~~~~e~:'0'Ji1gsY:;ds R~S{e::n~dW~eOsn r::l~~e~urrent for 1 cycle of load current. 
Voltage Drop: Closed ("ON"), 1 to 1.5 Volts, typical. 
Impedance: Open ("OFF"), 26K ohms. typical. 
Isolation: 500 gigaohms - "coil" to "contacts," "contacts" to mounting plate, mounting plate to ucoil." 

¥~~~~Jf ~Vo~~~W~n:15~~eV ~e~~i~'~~~;~~~e~c~~J~ctf;~n~~~~ta;otK~g~s ~~u~~r~ ~~~te/,~fl~rt!~~ p,l~~en:~c;',~o~i;: 
cuitry. Protection from false actuation resulting from transient voltages is a primary design feature. External 
transient protection devices are not only unnecessary, they are undesirable. 

Speed of Operation: Pull·in: 0.5 millisec. max. Drop·out: '12 cycle load current. 

TYPES AND RATINGS All relays are SPST·N.O. SPDT and DPST·N.O. "contact" form also available. 

MODEL MODEL 
SSB SSA 

Catalog. Catalog 
Number Number Termination Style 

SSB·3·SS·1 S5A·3-55·1 Quick·connect 
SSB·3·55·3 SSA·3·SS·3 Screw 

~~~t~t~ ~~U~~:~ ~c~an~sse 
SSB·3·SS·6 SSA·3·SS·6 Octal base with heat dissipator 
S.B·4·sS·1 SSA·4· .. S·1 Quick·connect 
S5B-4.sS·3 SSA-4·SS·3 Screw 
SSB·4-SS-4 SSA·4·SS-4 P.C. pins 
SSB-4·S3·5 SSA·4·SS·5 Octal base 
SSB·4·SS·6 SSA·4·SS·6 Octal base with heat dissipator 

Volts 
(RMS) 

50/60 Hz 

120 

240 

Ratings (Ambient, A.C.) 
@250 C @4DoC 
ambie . 

MTD' MTD' 

13 3 10 2 

3 3 2 
7 6 

13 3 10 2 

3 3 2 2 
7 6 

MODEL SSH - HYBRID RELAY (Reed Input, Triac Output) 
"COIL" 
Input Voltage: 5 to 30 volts DC, depending on Model. 
Input Current: 10 to 33 milliamps, nominal, depend. 

ing on Model. 
"CONTACTS" 
Form: SPST.N.O., form A, 50/60 Hz, 120 VAC. 
Rating: See table for maximum ratongs. 
Surge Current: Wtthstands at least 10 times rated 

current for 1 cycle of load current. 
Voltage Drop: Closed ("on"), 1.6 volt, typical. 

TYPES AND RATINGS 

Volts 
Catalog 
Number Termination/Mounting Style 

Input 
(D.C.) 

SSH6·3A-SS-1 Quic k·Connect/Sol de r 
-3 Screw 5 to 9 
-4 P.C. pins 
-5 Oclal base 
-6 Octal base with heat dissipalor 

SSH6-3C·SS·l Quick-Connect/Solder 
·3 Screw 5 to 9 
-4 P.C. pins 
·5 Octal base 
-6 Oclal base with heat dissipator 

SSH12·3A·SS-1 Quick·Connect/Solder 
-3 Screw 10 to 18 
·4 P.C. pins 
-5 Octal base 
·6 Octal base with heat dissipator 

SSH12-3C·SS·1 Quic k-Conne ct/Sol der 
-3 Screw 101018 
-4 P.C. pins 
-5 Oclal base 
-6 Oclal base with heal dissipator 

SSH24·3A·SS·1 Quick·Connect/Solder 
·3 Screw 20 to 30 
·4 P.C. pins 
-5 Octal base 
-6 Octal base with heat dissipator 

SSH24·3C·SS·1 Quick·Connect/Solder 
-3 Screw 201030 
·4 P.C. pins 
·5 Octal base 
·6 Octal base with heat dissipator 

'Mounted to aluminum panel 6" x 6" x ¥a" or equivalent. 

:~.s::I~~~e: 5~te;ig~~h~'J' ~:t~e°.::,m~lc~r.!C~lrid "con. 
tacts," coil and case and contacts and case. 

Dielectric Strength: 1500 V RMS. ' 
Transient Protection: Components used in both the 

"coil" and "contact" are self·protecting devices. 
Protection from false' actuation provided. Special 
commutator circuitry assures turn off under onduc· 
tive loads. 

Speed of Operation: Pull·in: Less than 1 millisecond. 
Drop·out: 'h cycle of load current. 

"Contact" Ratings 
uCOIL" (Max. Amperes 

@ 120 VAC) 
Input 

Current Thresh· 
@25·C 
ambient 

@40oC 
ambient 

milli· old Dropout Imped· Free Free 
amps Voltage Voltage ance Mtd' Air Mtd' Air 

33 rna. 5V. max. 0.5 V. 150 !l 3.5 8 2.5 
nom. IV. min. nom. 

3.5 2.5 
5.0 4.0 

33 rna. 5V. max. 0.5 V. 150 !l 15 3.5 10.5 2.5 
nom. IV. min. nom. 

3.5 2.5 
7.5 5.0 

17 ma. IOV.max. 1 V. 600 !l 3.5 2.5 
nom. 3V.min. nom. 

3.5 2.5 
5.0 4.0 

17 rna. 10V.max. 1 V. 600 !l 15 3.5 10.5 2.5 
nom. 3V.min. nom. 

3.5 2.5 
7.5 5.0 

10ma. 20V. max. 2 V. 2000 !l 3.5 2.5 
nom. 5V.min. nom. 

3.5 2.5 
5.0 4.0 

10 ma. 20V. max. 2V. 2000 !l 15 3.5 10.5 2.5 
nom. 5V.min. nom. 

3.5 2.5 
7.5 5.0 

ELECTROMECHANICAL RELAYS 

L~ 
'L~ 
ll~ .4 

SEC. 4500 • RELAYS 

STYLE 1 
STYLE 3 

Model "A" Dim. 
SSA 3U. 
SSB 'U. 
SSH 'u. 

STYLE A 

Model "A" Dim. 

SSA 'U. 
SSB au. 
SSH "lG 

STYLE 5 

Model "A" Dim. 

SSA % 
SSB 2M, 
SSH 1U, 

STYLE 6 

Model "A" Dim. 
SSA 22M, 
SSB 2'M, 
SSH ~, 

For complete details on General Pur ose 5 & 10 A Relays, Series GPR & DO see Radio Master Catalo or write for Catalog 700. 
oHMITE MFG. ·CO., a NORTH AMERICAN PHILIPS company. 3635 HOWARD STREET, SKOKIE, ILLINOIS 60076./ PHONE ()12) 675·2600/ TWX: 91o·223.QB05/ TELEX 72·4433 
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, ii PHILADELPHIA SCIENTIFIC CONTROLS INCORPORATED 
MANUFACTURER OF PRECISION THERMO, ELECTRONIC CONTROLS AND EDUCATIONAL EQUIPMENT 

.. ' 1135 CEDAR AVENUE' CROYDON, PENNSYLVANIA 19020 • TELEPHONE (215) 785·3282 

PSC SOLID STATE "NON DRIVEN" RELAYS 

PSC solid state relays have no moving parts, no contacts and no coils, thereby eliminating 
all possibility of burnt contacts, open coils, and mechanical failures due to ware inherent 
in mechanical relays. Contact resistance always remains constant. The absence of con­
tacts allows operation in explosive atmospheres. The absence Of moving parts permits 
operation in all positions and in high shock and vibration environments. All PSC relays 
are encased in high temperature epoxy hermetically sealing the components against 
hostile atmosphere. ' 
pSC solid state relays are self-powered and require no drive voltage. The control current 
is exceptionally low permitting the use of extremely sensitive switches and the use of 
long control lines. 
PC Board and 9 pin socket mounting provide versatile design latitudes. 
Semiconductor contacts in PSC relays have very high "off" resistances and a voltage drop 
of less than 1 volt in the-on-condition. 

FEATURES 

INFINITE LlFE- NO DRIVE VOLTAGE REQD. 
INTRINSICALLY SAFE 

LOW R.F.I. - LOW PHASE DISTORTION 
INSENSITIVE TO VIBRATION 

VOLTAGES: AC 115V - 220V - DC 5-48V 

CURRENTS: 1 AMP, 5 AMP, 16 AMP, 25 AMP 

FREQUENCY: 50·400 

CONTROL CURRENT: 5 MA. TYPICALLY 

NORMALLY OPEN OR NORMALLY CLOSED 
AVALANCHE PROTECTION 

OPERATING CHARACTERISTICS 
(COMMON) 
CONTROL CURRENT: 5 MA 
AMBIENT OPERATION TEMP.: 

-20° TO +135°F 
CONTACT ARRANGEMENT: 

SINGLE POLE SINGLE THROW 
NORMALLY OPEN OR NORMALLY CLOSED 

CLOSED SERIES RESISTANCE: 2 OHMS 
OPEN SERIES RESISTANCE: 10K TO 15 MEG 

OPERATING CHARACTERISTICS 
(SPECIAL) 
OPERATING VOLTAGE: 115 TO 220 VAC 
LOAD CURRENT: 1 TO 25 AMP 
FREQUENCY 50 TO 400 

(SPECIFY IF NOT 60 ) 
MODE NORMALLY OPEN OR NORMALLY 

CLOSED 

APPLICATIONS 

• VENDING MACHINE-REMOTE 
INDICATORS 

• SIGNS - VALVE CONTROLS-
ALARMS 

• PHOTO RELAYS-TEMP. SWITCHES 
• AIR HANDLING CONTROLS 
• LONG DISTANCE LlNES-

GRAIN ELEVATORS 
• PLASTIC GRANULATORS 
• EXPLOSIVE GAS SOLENOIDS 
• INFLAMMABLE FUELS 
• PUMPING AND DISTILLING 
• HEATING BLANKET CONTROLS 

Load Load 
Model No. Current Figure Voltage 
SS01115A 1A A or B 
SS05115A 5A Cor 0 115VAC SS16115A 16A E or F 
SS25115A 25A E or F 
SS01220A 1A A or B 
SS05220A 5A Cor 0 220VAC SS16220A 16A E or F 
SS25220A 25A E or F 
SS01028D 1A A or B 
SS05028D 5A Cor 0 5-48VDC SS16028D 16A E or F 
SS25028D 25A E or F 

When Ordering: Give Model No. and Arrangement, 
"0" -'NormallY Open l,C" - Normally· Closed 

FOR FURTHER INFORMATION FEEL FREE TO CALL OR WRITE PSC 
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POTTER & BRUMFIELD 
Princeton, Indiana~lf.0 8121385-5251 TWX:812-291-4125 

GENERAL PURPOSE RELAYS 

GA SERIES Low cost, all purpose, multiple contact, 
voltage switching relay. Used for many industrial 
control applications. Tinned, pierced solder type 
terminals. Contacts: 'K6" dia. silver, designed for max­
imum self-cleaning action. Mounting: No. 8-32 tapped 
core with locating boss. Weight: 31/2 ozs. See GF 
series for similar relays having 10 amp ratings. 

HP SERIES This commercial microminiature relay is 
recommended for applications requiring high per­
formance in minimum space, such as TV cameras, 
dictating machines, desk top computers, copying 
machines and others. For circuit board or socket 
mounting and encased in a high impact dust cover, 
the HP is a half crystal case size relay with ter­
minals on a .200" grid. 

9HPl solder terminal socket and retainer for HP relay. 
Box of 10 NET $4.75 

Additional specifications of HP series. 

KA AND KAP SERIES Small, low cost, highly efficient 
general purpose relays for handling light power 
loads such as small motors, solenoids and other 
relays, and general automation work. All KA and KAP 
relays with "Y" suffix bear CSA* listing and carry 
UI L component recognition (File No. E22575l. Mechan­
ical life expectancy: 10 million operations. Duty: 
Continuous. Contacts: Movable, Va" dia. gold-flashed 
silver; stationary, ~2" dia. wide silver overlay. 

The KA is the open version of this series. Mounting: 
One No. 6-32 threaded stud and locating tab on ?it 
centers. Weight: 2 ozs. The KAP is the enclosed model 
and is protected by a clear, high impact plastic dust 
cover. Terminals: 8 or ll-pin plug. Weight: 3 ozs. 

"G" suffix indicates silver-cadmium-oxide contacts 
on movables rated 10 amps. 

HOLD DOWN SPRINGS Designed to insure secure 
mounting of relays in any position. Will accommo­
date machine screws or rivets. 

For KAP relays: (shown above) 
9KAI 50 per box NET $5.80 

For KCP and KRP relays (pages 5 and 2) 
9KR15 50 per box NET $5.80 

For KUP plain case relays (page 3) 
9KU3 50 per box NET $5.25 

KDP SERIES This compact, general purpose DC relay 
offers 8 Form C (8PDn switching with bifurcated 
gold over silver contacts rated 1 amp @ 30V DC, 
resistive, or 0.5 amp @ 120V AC. Designed for 
dense packaging applications, the KDP provides elec­
trical isolation· on both the input and switching 
sides. Operate speed is 15 milliseconds @ nominal 
voltage @ 25°C. Mechanical life expectancy: in 
excess of 10 million operations. Duty: Continuous. 
Enclosure: Clear polycarbonate dust cover. Mounting: 
Solder terminal sockets with snap-lock spring for 
front insertion into chassis or panel. Approximate 
weight without socket: 1.3 ozs. 

9KD2 Solder terminal sockets 
Box of 10 

9KD3 Hold down springs 

NET $9.50 

Box of 50 NET $5.50 

KAP14 

1 
] 

.56 
~ 

TYPE 

GAllA 

GAIID 

GAI4A 

GAI7A 

GAI70 

HP110§ 

KA5AY 

KA5AG 

KA5DY 

KA50G 

KAllAY 

KAl1AG 

KAllOY 

KAIlOG 

KAI4AY 

MI4AG 

KAI40Y 

KAI40G 

KAP5AG§ 

KAP5DG§ 

KAPllAY§ 

KAPllAG§ 

KAPllOG§ 

KAP1l0Y§ 

KAPI4AY§ 

KAPI4AG§ 

KAPI4DG§ 

KAPI40Y§ 

KDP29011 

SEC. 4500 • RELAYS 

GENERAL PURPOSE RELAYS 
COILS CONTACTS SUGG. 

Voltage Res. RE· 
or In Nom. Arrange- Amp SALE 

Current Ohms Power ment Rating PRICE 
6V 1.7 $3.85 

12V 6.8 6VA OPDT 5 3.85 
24V 24 3.85 

120V 690 3.85 
6V 18 3.85 

12V 72 2.0W DPDT 5 3.85 
24V 288 3.85 

110V 6,050 4.35 
24V 24 6VA 3PDT 5 4.60 

120V 690 4.60 
6V 1.7 5.55 

12V 6.8 5.55 
24V 24 6VA 4PDT 5 5.55 

120V 690 5.55 
240V 2,950 5.95 

6V 18 5.55 
12V 72 2.0W 4POT 5 5.55 
24V 288 5.55 

110V 6,050 6.05 
12V 218 .662W OPOT 2 8.35 
24V 870 8.35 

6V 6 3.70 
12V 21 3.70 
24V 75 2VA SPOT 5 3.70 

120V 2.250 . 3.70 
240V 9,110 4.20 

6V 6 3.75 
12V 21 3.75 
24V 75 2VA SPOT 10 3.75 

120V 2,250 3.75 
240V 9,110 4.25 

6V 32.1 3.55 
12V 120 1.2W SPOT 5 3.55 
24V 472 3.55 

110V 10,000 4.25 
6V 32.1 3.60 

12V 120 1.2W SPOT 10 3.60 
24V 472 3.60 

110V 10,000 4.30 
6V 6 4.50 

12V 21 4.50 
·24V 75 2VA OPOT 5 4.50 
120V 2,250 4.50 
240V 9,110 4.90 

6V 6 4.60 
12V 21 4.60 
24V 75 2VA OPOT 10 4.60 

120V 2,250 4.60 
240V 9,110 .5.00 

6V 32.1 3.95 
12V 120· 1.2W OPOT 5 3.95 
24V 472 3.95 

110V 10,000 4.65 
6V 32.1 4.10 

12V 120 1.2W OPDT 10 4.10 
24V 472 4.10 

110V 10,000 4.80 
6V 6 4.90 

12V 21 4.90 
24V 75 2VA 3POT 5 4.90 

120V 2,250 4.90 
240V 9,110 5.40 

6V 6 5.10 
12V 21 5.10 
24V 75 2VA 3PDT 10 5.10 

120V 2,250 5.10 
240V 9,110 5.60 

6V 32.1 4.45 
12V 120 1.2W 3PDT 5 4.45 
24V 472 4.45 

110V 10,000 5.15 
6V 32.1 4.65 

12V 120 1.2W 3PDT 10 4.65 
24V 472 4.65 

1l0V 10,000 5.35 
24V 75 2VA SPDT 10 6.40 

120V 2,250 6.40 
24V 472 1.2W SPOT 10 6.30 

110V 10,000 7.00 
24V 75 7.05 

120V 2,250 2VA DPDT 5 7.05 
240V 9,110 7.45 

6V 6 7.15 
24V 75 2VA OPOT 10 7.15 

120V 2,250 7.15 
24V 472 1.2W DPOT 10 7.10 

110V 10,000 7.80 
12V 120 7.00 
24V 472 1.2W OPOT 5 7.00 

1l0V 10,000 7.70 
24V 75 8.70 

120V 2,250 2VA 3POT 5 8.70 
240V 9,110 9.10 

24V 75 1.2W 3POT 10 8.85 
120V 2,250 8.85 

24V 472 1.2W 3POT 10 8.80 
nov 10,000 9.50 

12V 120 8.60 
24V 472 1.2W 3PDT 5 8.60 

110V 10,000 9.30 
24V 580 IW 8PDT .5 9.35 

§ Enclosed Relay 
* Canadian Standards Assoc. File No. LR-15734 t Sealed Relay 

eern /1971 
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~F POTTER & BRUMFIELD . . 

Princeton, Indiana 47570 8·t2/385-5251 TWX: 812-291-4125 

GENERAL PURPOSE RELAYS (CONTINUED) 

KL SERIES Multiple contact relay. Varied contact 
combinations and high dielectric phenolic insulation 
affords extreme versatility and utility. Widely used 
in such applications as industrial controls, elevator 
controls, communications equipment and electronic 
measuring devices. Mounting: All models - Two No. 
6·32 tapped holes on lKl' centers. Contacts: Va" 
dia. gold·flashed silver. Weight: 5 OlS. 

KHU/KHP/KHS SERIES Small, rugged, 4PDT, available 
for AC or DC operation. Only KHU relays carry Under· 
writers' Laboratories component recognition. KHU 
and KHP have nylon dust covers; KHS is hermetically 
sealed in metal enclosure. These relays are designed 
to meet the exacting requirements of data process· 
ing, computer and process control applications. Con· 
tacts are %2" gold·flashed silver and are rated 3 
amps @ 30V DC or 120V AC resistive for 100,000 
operations. "12" suffix indicates silver·cadmium· 
oxide contacts. Mounting: Solder terminals with a 
No. 3·48 Kl' long. Adaptable to sockets (below) 
with printed circuit or solder lug terminals. Weights KHP 
without sockets; KHU or KHP IVa OlS. KHS 1 % Ol5. 

KHU/KHP hold down spring (similar to KCP·KRP, 
above). 

9KH3 50 per box, weight 3 OlS. NET $5.50 
9KH1 Solder terminal sockets and retainers. 
Box of 10 NET $6.60 

9KH2 Printed circuit terminal sockets. 
Box of 10 NET $6.60 
Weight per box: 4 OlS. 

KRP SERIES Versatile,. multi·contact arrangement. 
Enclosed in a clear high impact plastic dust cover. 
Standard 8·pin octal·type plug for KRP5 and KRPll, 
ll·pin for KRp·14. Weight: Approx. 3 OlS. Contacts: 
5 amp, Kl' dia. gold·f1ashed silver, 10 amp Kl' dia. 
silver cadmium-oxide. See KCP·KRP hold down spring 
for special mounting applications. See KRp·N indica· 
tor lamp relay for current monitoring applications. 

KRp·N INDICATOR LAMP RELAY A general purpose 
relay incorporating a lamp to indicate current or 
voltage availability in power circuit. Contacts: Kl' 
dia. silver cadmium-oxide. Enclosure: Clear, high 
impact plastic dust cover. Mounting: Standard octal 
plug. Weight: Approx. 3 OlS. 
Hold down spring !Please see page 1). 

"P" - CASE A clear high impact plastic case for 
mounting rectifiers, capacitors, resistors or a com· 
bination of these. Available with octal·type plug with 
8 or ll·pins. Comes complete with four screws. 
Weight: .5 OlS. each. See KCP·KRP Hold Down Spring 
for special mounting applications. 
350070 Case (8'pin plug) 
350072 Case m·pin plug) 

NET $ .65 
NET $ .80 

R40 SERIES SLiMLINE DC operated 4PDT relays are 
designed for printed circuit board use. Provide low 
profile - only .43" thick. Allows easy PC board 
layout and .6" board mounting centers. Switching 
range is from true dry circuit to 5 amperes in a 
variety of contact styles. A wide range of coil volt· 
ages offered. Pull·in power: 400 mw. 

9XR4o·1 Right angle sockets with printed circuit 
pin terminals for R40 Slimline relays, retainers 
included. 
Box of 10 NET $13.50 

9XR4o·2 Vertical socket with printed circuit pin 
terminals for R40 Slimline relays, retainers included. 
Box of 10 NET $9.50 

9XR4o·3 Chassis mount socket with solder terminals 
for R40 Slimline relays, retainers and mounting clip 
included. 

''''''''' 

: 

n" 
IILSA 
KLSO 

IIL11A 

tcL14A 

IIL14D 

KL17A 

KU70 

KHP17All§ 

MHUI7Dll§ 

KHU17011§ 

KHU17D12§ 

KHUI7All§ 

KHP17Dll§ 

KltP17Dll§ 

KHP17012§ 

KHS17Allt 

MHS17011t 

KRP5A§ 

KRPSAG§ 

KRPSD§ 

KRPSOG§ 

KRPllA§ 

KRPl1AG§ 

tlRPltD§ 

KRPll0G§ 

K~P14A§ 

KRP14AG§ 

tlRP14D§ 

KRPI4DG§ 

KRPllAN§ 

KRPllON§ 

KRP14AN§ 

R40·E1·X4 
·V200. 
·yaoo 

'1~i' 
R40.E1,z4 

·"00 
·V6Q0 

R4G-El·14 .""" .V6Q, 
·V3.2K 

R41hE2·X4 
.VSO 
·"DO .V6Q, 

ri 
R4G-E3·Y4 

·V200 
·vaoo 
·V3.2K 

R40·E3·Z4 
'''00 
·'BOO 
·Y3.2K 

R40·E3·L4 
.V200 
·yaoo 
·VUK 

Voltap 
DrClIll1lnt 

I20V 

24' 
12' 
24' 

120'11 
24V 

''''' 24' 
110V 

6V 
24V 

120V 

'" 24V 
110'11 

6V 

'" 24V 
120V 

6V 

'" 24V ... .ov 
lloy 
24V 

l10V 
6V 

I2V 
24' 120V 

6V 

'" 24V 
46V 
go, 

110'1 
24V 

110'1 
6V 

'" 24V 
120V 

6V 
,"V 
24V 

110V 
6V 

24' 
120V 

6V 
24V 

120V 
6V 

12V 
24V 

110'1 
6V 

'" ·24V 
110V 

6V 
12V 
24' 

120V 
240V 

6V 

'" 24' 
l20V . 
240' 

6V 

'" 24V 
l10V 

6V 

'" 24V 
110V 

6V 

'" 24' 120V 
240V 

6V 
12V 
24V 

l20V 
240'1 

6V 
12' 
24V 

110V 
6V 

12V 
24V 

nOY 
6V 

12V 
2" 

·120V 
240V 

6V 
12' 
24' 

110V 
6V 

12' 
24V 

1m, 
2 ... 

12VOC 
24YDC 

6YOC 
12VDC 
24VOC 
48VDC 

12VOC 
24VOC 

12VO(: 
24VDC -, 

6VDC 
12VDC 
24VDC 

I2YDC 
24YDC 

12VDC 
24VDC 
48VDC 

12'100 
24YDC 

1m, 
24VDC 
48VDC 

12VO' 
24VDC 
4BVOC 

12VDC 
24VOC 
48VDC 

Box of 10 NET $10.00 H::i::~·W,., 

GENERAL PURPDSItiIELAYS 
calu CDNTACTS SUIe. 

RlSlstaDC' NIII1II'1II ~a;r' "" ....... 
hi Dh •• -, Inlll. PlII:£ 

760 2.9VA SPOT • $4.25 
.00 1.1W SPOT 5 4.00 

7.B 5.30 

" 2.9VA DPDT 5 5." 
760 5.30 

" 2.9YA 3PDT • '.90 76. 5.90 
600 l.lW ,POT 5 5.65 

10,000 6.35 
2.25 7.35 

" 2.9'110\ 4PDT • 7.35 
76' 7.35 
1 .. 6.95 
60. 1.1W 4PDT 5 6.95 

10,000 7.65 
10.5 5.55 
43 1.2VA 4PDT , 5.55 16. 5.55 

3,900 6.05 
4. 5.05 16. "'MW <PDT , 5.05 

6" 5.05 
2,600 

4POT , 5.25 

li:ggg 9O"'W 5.90 
5.90 

'5O 900MW 4POT , 5." 
11,000 900MW 4POT , 5." 

10.5 5.55 

" 1.2VA 4PDT , 5.55 
160 5.55 

3,900 1.05 
40 5.OS 16. OOOMW 4P11T , '.OS 

65' 5.05 
2,600 '.25 

&W08 .OOMW .PDT , 5.90 .. ., ... 'OOMW 4PDT , '.20 
11,000 900MW 'PDT 

, ~,. 

10.5 9.55 
43 1.2VA 4POT , 9.55 16. 9.55 

3,900 9.90 
40 B.55 

160 900MW 4POl , 8.55 
650 B.55 

11,000 9.40 

• 6.30 
75 "A SPDT 5 6.30 

2,250 U. 
6 6.45 

75 ". SPDT 10 8.45 
2,250 6.45 

32.1 8.25 
120 1.OW SPDT 5 '.25 
.72 8.25 

10,000 6." 
32.1 BA. 

12. 1.2W SPOT 10 OA. 
472 6.40 

10,000 7.10 
6 7.00 

21 7.00 
75 "A OPOT 5 7.00 

2,250 7.00 
9,110 7.45 

6 7.25 
21 7.25 
75 2VA. OPDT. 10 7.25 

2,250 7.25 
9,100 7.70 

32.1 '.95 
12. 1.2W OPOT , 6.95 
.72 6.95 

10,000 7.65 
32.1 7." 

12' 1.2W OPOT 10 7." 
472 7.20 

10,000 7.90 
6 8.70 

21 .,. 
75 "A 3PDT • 8.70 

2,250 8.70 
9,110 US 

6 9.05 
21 9.05 
75 2VA 'POT 10 9.05 

2,250 9.05 
9,100 9.SO 

32.1 B.SO 
120 1.2W 'PDT 5 ... 
472 'SO 

10,000 O3' 
32.1 8.9. 

12. 1.2W ,POT 10 8.95 
472 B.95 

10,000 9.65 
6 ... 

21 B." 
75 "A OPOl 10 8.30 

2,250 B." 
9,110 8.75 

32.1 8.20 
120 l.2W OPOl 10 B." 42. B." 

10,000 ... 
6 lo.l0 

21 10.10 
75 "A 'PIIT ,. ID.10 

2,250 'IUO 
9,110 10.55 

20' 1.SW <PDT 5 ~ .. 
BOO 5.60 

50 5.35 
200 1.6W 4PDT 2 5.35 
8 .. 5.35 

3.2K ~" 
200 1.6W .PIIT 100mA 5.85 
B .. 5.85 

20. 8.BO 
BOO 1.6W 4POT ... " 6.80 

3.2K 8.01 .. 5.60 
200 l.6W 4POT 5 5.60 
BOO 5.60 

200 1.6W 4PDT 2 5.35 
BOO •• 5 

200 5.85 
BOO 1.6W .PIIT lOOmA "5 

3.2K 5.85 

200 1.6W 'PDT 5 5.60 
BOO 5.60 

20. 5.35 
BOO 1.SW .PDT 2 5.35 

UK 5.35 

200 5.as 
BOO 1.6W 4POT 100mA 5.85 
'UK 5.85 

200 6." 
BOO 1.6W 4PDT ... " I.BO 

3.2K 6.01 
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POTTER & BRUMFIELD 
Princeton, Indiana 47570 812/385-5251 TWX: 812-291-4125 

GENERAL PURPOSE RELAYS (CONTINUED) 

KUP SERIES This reliable 10·ampere relay for indus· 
trial control is available with a socket that is also 
rated 10 amperes. The .187" terminals of the relay 
are of the quick·connect/ solder type. Sockets are 
priced separately .. and their terminals are of the 
pierced solder type. The KUP is enclosed in a clear, 
high impact plastic dust cover. Silver·cadmium·oxide 
contacts assure long contact life. Operation: Con· 
tinuous. 

KUP SERIES With slotted flange for direct·to·chassis 
mounting. Identical in both electrical and mechani· 
cal specifications as the KUP described above, ex· 
cept that they are not suitable for socket mounting. 
The .187" terminals are of the quick·connect/ solder 
type. Slot width: .156". Weight: 3 OlS. 

All models carry U/ L Component Recognition. 

9KUl Pierced solder terminals sockets for KUP 
plain case relays. Rated 10 amperes; molded nylon. 
Mounting hole .165" dia. 

Box of 5 NET $3.95 

9KU5 Sockets with .187" quick·connect terminals. 
Mounting hole .165" dia. 

Box of 5 NET $6.30 

9KU2 Printed circuit pin terminal sockets for KUP 
relays. Wi II accept .187" terminals of KUP in plain 
case. Molded nylon. Mounting hole .165" dia. 

Box of 5 NET $4.75 

Rl0·El SERIES DC operated industrial relays provide 
sensitivity of 125 mw per pole. DPOT to SPOT con· 
tact arrangements are available with three contact 
styles. for .100 rnA 2 amps or 5 amps. Operating 
temperature is -55°C to + 72°C. U/L File No. 
42810. Solder terminals, No. 3-48 stud or plug·in 
sockets are available for relay mounting (see sockets 
below). Wire retainer and pre·installed grounding 

. provision included with sockets. R10·E1·Z SERIES 
has bifurcated low level contacts. "1" Sensitive Cur· 
rent Adjustment: 85 mw (oPOT); 175 mw (4POTI. 

9XR10·l Solder terminal sockets and retainers for 
2POT R10 relays. 

Box of 10 NET $5.50 

9XR10·2 Solder terminal sockets and retainers for 
4POT RlO relays. 

Box of 10 NET $7.00 

9XR10·3 Solder terminal sockets and retainers for 
GPOT RlO relays. 

Box of 10 NET $9.00 

x= .950 (2POT) 

1.165 (4POT) 

1.375 (6POT) 

II 9 10 

W~ 
.S 6 1 

~~ 
~ 

4 POLE 

6 POLE 

TYPE 

KUP5AI5§ 

KUP5D15§ 

KUP11AI5§ 

KUP11DI5§ 

KUPI4AI5§ 

KUPI4DI5§ 

KUP5A55§' 
KUP5D55§' 
KUPllA55§* 

KUPllD55§* 

KUPI4A55§' 

KUPI4055§' 

RIO·El-Y2 
·V52 
-VIas 
·V7DO 
-Y2.SK 
.vIS,OK 

RIO·E1·Y4 
·V52 
·VIaS 
·V700 
·V2.5K 
-VIS.OK 

RIO·El·Y6 
·V25 
·V90 
-Y430 
·Y1.5K 
-Y9.0K 

RIO·El·X2 
·YS2 
-VIas 
·V700 
-Y2.5K 
-VIS.OK 

RIO-£l-X4 
·Y52 
-VI8S 
·V7OO 
·2.5K 
-VIS.OK 

Rlo-n·X6 
-Y25 
·V90 
·V430 
-v. 15K 
·V9.0K 

RIO-El-X2 
·l15VAC 

RIO-EI-X4 
·l15VAC 

RI0·£I·Z2 
·52 
-VIaS 
·V700 
-Y2.5K 
-YIS.OK 

RID·E1·Z4 
·V52 
-V185 
·V700 
-V2.5K 
·VIS.OK 

RIO-EI-Z6 
·V25 
·V9D 
-V430 
·Y1.5K 
·V9.0K 

RIO·EI·V2 
·J2.5K 
-J5.0K 
-JIO.OK 

RIO-EI-Y4 
·J2.5K 
·J5.0K 
·JlO.OK 

RI0-EI-Z4 
-Jl.OK 
·J2.5K 
·J5.0K 

RIO-E2-Y2 
·V185 
·V700 

RIO·E2-Y4 
·V185 
·V700 

RlO-E2·Z4 
·V185 
-V700 

t Sealed Relay 
§ Enclosed Relay 

eern /1971 See YELLOW SECTION for Local Offices, Phones 

SEC. 4500 • RELAYS 

GENERAL PURPOSE RELAYS 
COILS CONTACTS 

Reslstante SUCC. 
I. Nominal Arrange- Amp RESALE 

Input Ohms Power ment . RatIng PRICE 
6V 6 

SPOT 
$4.10 

12V 21 2VA 10. 4.10 
24V 75 4.10 

120V 2,250 4.10 
240V 9,110 ~, 4.55 

6V 32.1 3.95 
12V 120 .. 1.2W SPOT 10 3.95 
24V 472 3.95 

HOV 10.000 4.60 
6V 6 5.00 

12V 21 5.00 
24V 75 2VA DPDT 10 5.00 

120V 2,250 5.00 
240V 9,110 5.45 

6V 32.1 4.50 
12V 120 1.2W DPDl 10 4.50 
24V 472 . 4.50 

110V 10,000 5.20 
6V 4.2 5.S0 

12V 18 5.60 
24V 72 2. 75VA 3PDT 10 5.60 

120V 1,700 5.60 
240V 7,200 6.05 

6V 32.1 5.15 
12V 120 1.2W 3PDT 10 5.15 
24V 472 5.15 

HOY 10,000 5.60 

120V 2,250 2VA SPOT 10 4.10 
24V 472 1.2W SPOT 10 3.~~ 
24V 75 2VA DPaT 10 5.00 

120V 2,250 5.00 
6V 32.1 4.50 

12V 120 1.2W DPDT 10 4.50 
24V 472 4.50 

nov 10,000 5.20 
6V 4.2 5.60 

12V 18 5.60 
24V 72 2.7SVA 3PDT 10 5.60 

lZDV 1,700 5.60 
240V 7,200 6.05 

6V 32.1 5.15 
12V 120 1.2W 3POT 10 5.15 
24V 472 5.15 

nov 10,000 5.60 

6VDC 52 3.25 
12YDC 185 3.25 
24VDC 700 690mW 2PDT 2 3.25 
48VDC 2,500 3.25 

115VDC 15,000 4.95 

6VDC 52 3.60 
12YDC '85 3.60 
24VDC 700 690mW 4PDT 2 3.60 
48VDC 2,500 3.60 

115VDC 15,000 5.30 

svec 25 4.65 
12VDC 90 4.65 
24VDC 430 I.4W SPOT 2 4.65 
48VDC 1,500 4.65 

115VOC 9,000 5.55 

6VDC 52 3.35 
12VDC 185 3.35 
24VDC 700 690rnW 2PDT 5 3.35 
48YDC 2,500 3.35 

115VDC 15,000 5.05 

6YDC 52 3.85 
12VDC 185 3.85 
24VDC 700 690mW 4PDT 5 3.85 

48VDC 2,500 3.85 
115VDC 15,000 5.55 

6VOC 25 5.05 
12VDC 90 5.05 
24VQC 430 1.4mW GPOT 5 5.05 
48VQC 1,500 5.05 

115VDC 9,000 5.95 
4.gK 

l1SVAC (Diodes) 2VA 2PDT 5 4.50 
4.8K 

115VAC (Diodes) 2VA 4PDT 5 5.40 

svec 52 3.65 
12VOC 185 3.65 
24YDC 700 690mW 2PDT IOOmA 3.65 
48VDC 2,500 3.65 

1l5VDC 15,000 5.35 

6VDC 52 4.10 
12VDC 185 4.10 
24YDC 700 690mW 4PDT IOOmA 4.10 
48VDC 2,500 4.10 

115VDC 15,000 5.80 

6VDC 25 5.30 
12YDC 90 5.30 
24VDC 430 lAW 6PDT l00mA 5.30 
48VDC 1,500 5.30 

115VDC 9,000 6.20 

5.8rnA 2,500 3.55 
4.1mA 

18:ggg 
BSmW 2PDT 2 4.05 

3.1mA 4.45 

B.4rnA 2,500 3.95 
6.2mA 5,000 175mW 4PDT 2 4.45 
4.SmA 10,000 4.85 

l3.0mA 1,000 4.45 
8.4mA 2,500 175mW 4PDT lOOmA 4.45 
6.2mA 5,000 4.95 

12VDC 185 690mW 2PDT 2 3.25 
24VOC 700 3.25 

l2VDC 185 690mW 4PDT 2 3.60 
24VDC 700 3.60 

12VDC 185 690mW 4PDT lOOmA 4.10 
24YDC 700 4.10 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ F POTTER & BRUMFIELD 
Princeton, .Indiana 47570 812/385-5251 TWX: 812-291-4125 

POWER RElAYS 

AB SERIES For appliance and general purpose ap­
plications where rugged construction, long life and 
quiet operation are required. All equipped with ter­
minals to fit snap-on connectors and may also be 
applied to printed circuits using dip soldering. Snap­
on screw adaptors packed with each relay. All AC 
models carry U/L component recognition (File No. 
E29244) and CSA' listing. Mounting: Two No. 8-32 
tapped holes, on 1~" centers. Silver contacts. 
Weight: Approx. 5 OIS. 

ABC SERIES Medium duty power relay with dust 
cover. For small motors, industrial control and sim­
ilar applications. All equipped. with terminals to fit 
snap-on connectors and may also be applied to printed 
circuits using dip soldering. Snap-on screw adaptors 
packed with each relay. All AC models carry U/ L com­
ponent recognition (File No. E292-44) and CSA* listing. 
Mounting: One No. 8-32 threaded stud %" long 'and 
locating tab on 'Kt centers~ Contacts: ~" dia. silver. 
Weight: Ap.prox. 7 ozs. 

GF SERIES Medium duty power relay for industrial 
control aoplications. Long contact arms have ~" dia. 
silver contacts rated. at 10 amps at 120V AC or 28V 
OC resistive. Contacts have excellent wipe or self­
cleaning action. Tinned, pierced solder terminals. 
Mounting: 8-32 tapped core with locating boss. 
Weight: 4.75 ols.(See GA series, page I, for similar 
voltage actuated relays,) 

MR SERIES A medium duty power relay that can 
handle small motors, transmitters, and general pur-
pose applications. Mounting: Two %t dia. holes on 
2~i" centers for MR3 and 11, 2%" centers for MR2, 
5 and 14. Contacts: ~t dia. silver. Weight: 4 OIS. 

MS/ MR Metal dust cover similar to PM/ PR shown 
below. 3%" x 2%" x 2%". Weight: 7.5 OIS. 
350130 fits MS/ MR NET $2.20 

PM SERIES A compact heavy duty 4POT power relay 
for polyphase and heavy duty switching applications. 
Screw terminals. Has ~" silver-cadmium-oxide con­
tacts rated at 25 amps at 120V., 25 amps at 240V. 
50/60 HI resistive AC, 1HP per movable arm at 120V. 
or 240V. AC single phase, U/L (File No. E22575) and 
CSA' listed, except 480V. Mounts by one front key­
hole and two rear channel slots for 8-32 screws on 
2" x 2);2" triangular centers. Weight: 14 OIS. 
9PM1 Adaptor plates for mounting PM on PR mounting 
holes. Box of 10 NET $1.75 
Enclosures for PM relay - see below. 

PR SERIES Heavy duty relay for industrial control 
applications requiring long life and fast action. Heavy 
duty screw type terminals. All AC and OC models 
except PR-11AL5 carry U/L (File No. E22575) and 
CSA' listing. Mounting:· Two 3{t dia. holes on 1Ys" 
centers. Weight: 11 OIS. max. Contacts: ~/ dia. silver. 
Enclosure: See "PR" cover. The PRllAL5 relay is 
equipped with Ht dia. silver SPOT auxiliary contacts 
~ated at 5 amps. <" 

2.53L ~ 
PM and PR DUST COVERS These dust covers have ~ ./ 
a sheet metal base with knockouts for );2" dia. con- Auxiliary contacts 
di'lit and an aluminum cover fitted with two screws. 
Finished in gray hammertone. Mounting: Three No. 10 
holes on 1Ys" x 4Ys" centers. Approx. weight: 1 lb. 
350227 Metal cover for PM only NET $3.45 
9PM2 Plastic dust cover for PM only. 
Box of 4 
350013 Metal cover for PR only 

NET $1.90 
NET $3.45 

PM, 
L 5.313 
W3.812 
H 3.812 

PR, 
L 5.312 
W 3.375 
H 3.125 

TYPE 

ABllAY 

ABllD 

ABCllAY 

ABCllD 

GFI7A 

GFl7D 

MR3A 

MR3D 

MR5A 

MR5D 

MR1IA 

MRllD 

MRI4A 

MRI40 

PMI7AY 

PMI7A 

PM17DY 

PRIAY 

PR3AY 

PR30Y 

PR5AY 

PR50Y 

PR7AY 

PR7DY 

PRllAY 

PRllAL5 

PRllDY 

In ul 
6V 

24V 
120V 
240V 

12V 
24V 

1l0V 
6V 

24V 
120V 
240V 

6V 
12V 
24V 

llOV 
12V' 
24V 

120V 
240V 

6V 
12V 
24V 

1l0V 
6V 

24V 
120V 

6V 
12V 
24V 

6V 
12V 
24V 

120V 
240V 

6V 
12V 
24V 

1l0V 
6V 

12V 
24V 

120V 
240V 

6V 
I2V 
24V 

llOV 
6V 

12V 
24V 

120V 
240V 

6V 
12V 
24V 

1I0V 
6V 

12V 
24V 

120V 
240V 
480V 

6V 
12V 
24V 

1l0V 
24V 
6V 

12V 
24V 

120V 
20SV 
240V 

6V 
12V 
24V 

1l0V 
.6V 
12V 
24V 

120V 
20SV 
240V 

6V 
12V 
24V 

uov 
SV 

12V 
24V 

120V 
208V 
240V 

6V 
12V 
.24V 

1l0V 
6V 

12V 
24V 

120V 
208V 
240V 
480V 

6V 
12V 
24V 

120V 
240V 

6V 
12V 
24V 

1l0V 

POWER RELAYS 
COILS CONTACTS 

Resis-
tance 

In Ohms 
Nominal Arrange· Amp. 
Power ment Rllln. 

1.3 
23 6.4VA DPDT 10 

SID 
2,050 

72 
288 2W DPDT 10 

6,050 
1.3 

23 6.4VA DPDT 10 
510 

2,050 
18 
72 2W DPDT 10 

288 
6,050 

6.8 
24 6VA 4PDT 10 

690 
·2,950 

18 
72 2W 4PDT 10' 

288 
6,050 

2.75 
50 3.25VA SPST·NO-DM 10 

1,250 
24 
96 1.6W SPST·NO·OM 10 

360 
2.75 

13.25 
50 3.25VA DPDT 

1,250 
4,600 

24 
96 1.6W DPDT 

360 
8,000 

2.75 
13.25 
50 3.25VA DPDT 

1,250 
4,600 

24 
96 1.6W DPDT 

360 
8,000 

2.75 
13.25 
50 3.25VA 3PDT 

1,250 
4,600 

24 
96 1.6W 3PDT 

360 
8,000 

.37 
1.4 
5 14VA 4PDT 25 

120 . 
587 

1,790 14VA 4PDT 25 
8.2 
33 4.4W 4PDT 25 

132 
2,760 

12 9.8VA SPST-NO 25 
.86 

3.2 
12 9.8VA SPST-NO·OM 25 

290 
850 

1,200 
18 
71 2W SPST-NO·DM 25 

288 
6,050 

.86 
3.2 

12 
290 9.8VA SPOT 25 
850 

1,200 
18 
71 2W SPOT 25 

288 
6,050 

.86 
3.2 

12 9.8VA OPST·NO 25 
'290 
850 

1,200 
18 
71 2W OPST-NO 25 

288 
6,050 

.86 
3.2 

12 
290 9.8VA OPDT 25 
850 

1,200 
4,500 

.86 
3.2 

12 9.8VA OPOT 20 
290 

1,200 
18 
71 2W DPOT 25 

288 
6,050 
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SUGG. 
RESALE 
PRICE 
$6.15 
6.15 
6.15 
6.65 
6.00 
6.00 
6.50 
7.40 
7.40 
7.40 
7.90 
7.30 
7.30 
7.30 
7.80 
7.60 
7.60 
7.60 
8.05 
7.60 
7.60 
7.60 
8.15 
4.50 
4.50 
4.50 
4.10 
4.10 
4.10 
4.05 
4.05 
4.05 
4.05 
4.50 
3.75 
3.75 
3.75 
4.30 
5.70 
5.70 
5.70 
5.70 
6.15 
5.40 
5.40 
5.40 
5.95 
6.80 
6.80 
6.80 
6.80 
7.25 
6.40 
6.40 
6.40 
6.95 
14.30 
14.30 
14.30 
14.30 
14.85 
15.75 
13.65 
13.65 
13.65 
14.25 
4.70 
4.80 
4.80 
4.80 
4.80 
5.30 
5.30 
4.80 
4.80 
4.80 
5.50 
5.05 
5.05 
5.05 
5.05 
5.55 
5.55 
5.05 
5.05 
5.05 
5.75 
5.65 
5.65 
5.65 

-5.65 
6.15 
6.15 
5.70 
5.70 
5.70 
6.40 
7.45 
7.45 
7.45 
7.45 
7.95 
7.95 
9.05 
9.45 
9.45 
9.45 
9.45 
9.95 
7.45 
7.45 
7.45 
8.15 
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SEC. 4500 • RELAYS 

POTTER & BRUMFIELD 
Princeton, Indiana 47570 8121385-5251 TWX: 812-291-4125 

SPECIAL PURPOSE RELAYS 

BU BUZZER AC operated coil with a spring 'steel 
armature which buzzes' when coil i:lI energized. Used 
extensively in test equipment, la.p·oIatories and a 
host of other applications where a small'lightweight, 
dependable buzzer is required. Weight: 1% ozs, 
Mounting: No. 6·32 tapped core. 

~ 
-J' 

SPECIAL PURPOSE RELAYS 

GB SERIES Unusually versatile switching makes this 
impulse/ sequencing relay especially suitable for 
single coil latching. The 2 Form C contact arrange· 
ment is switched alternately by cam action during 
drop·out of the armature. It can also be furnished 
with additional 2 Form C auxiliary contacts (desig· 
nated by "L"), AC version operates on a 50% coil 
duty cycle (5 Min, max,), Mounting: 8·32 tapped core 
with locating boss, Weights: With aux. contacts 4% 
ozs. Without aux. contacts 4 ozs. 

The GMINI0 and GMIN12 AC or DC use the basic 
GM structure with uni-directional printe~ circuit 
boards with 10 or 12'steps, respectively. The board 
is attached to an extension of the' ratchet shaft. 
The movable contact arm advances oite position 
each time the armature drops out. Contact rating: 
.25 amps. Contact arrangement: SP·I0 pos. and 
SP·12 pos, Size: 2.312" x 1.875" x 2". 

KB SERIES LATCHING RELAY· Both release and trip 
coils must be for the same voltage. One coil oper· 
ates relay to set latch and other coii releases it. 
Ideal for memory work and overload applications. 
Operates on' momentary impulse to either coil. 
Mounting: Two ~2" dia. holes on 1%" centers. 
Weight: 6 ozs. Contacts: 1/8" dia. silver rated 5 
amps; "G" suffix indicates silver·cadmium·oxide con· 
tacts on movables rated 10 amps. AC relays with 5 
amp. Contacts carry U/L component recognition 
(File No. 29244) and are CSA* listed. AC coil for 
intermittent duty only. 

KBP SERIES LATCHING RELAY Enclosed in a translu· 
cent polypropylene dust cover, the KBP is furnished 
with 20·pin octal type plugs for socket mounting. 
Contact arrangements of 4PDT and 5PDT are avail· 
able. Otherwise all specifications are identical to the 
KB series described above. U/L component recogni· 
tion does not apply to the KBP series. Weight: 8 ozs. 

1.375 

TYPE 

BU 

GMllA 

GMllALll 

GMllO 

GMllOLll 

GM1N10A 
GM1N12A 
GM1N100 
GM1N120 

GPA .. 

GPO 

KB17AY 

KB17AG 

KBlio 

KB170G 

KB23AY 

KB23AG 

KB230 

KB230G 

Input 

6V 
12V 
24V 

120V 

24V 
120V 

120V 

12V 
24V 

nov 
12V 
24V 

120V 
120V 
24V 
24V 

'6V 
12V 
24V 

120V 
240V 

---
6V 

12V 
24V 

1l0V 

6V 
12V 
24V 

120V 
240V 

6V 
12V 
24V 

120V 
240V 

6V 
12V 
24V 

nov 
SV 

12V 
24V 

nov 
24V 

120V 

24V 
120V 

24V 

24V 
1l0V 

COILS 
Resis· 
tance 

In Ohms 

2.7 
13.2 
50 

1,250 

16 
420 

420 

36 
144 

3,050 

36 
144 

510 
510 
144 
144. 

1.7 
6.8 

24 
690 

2,950 

2,500 
5,000 

10,000 
18 
72 

288 
6,050 

2.3 
10 
42 

1,030 
. 4,100 

2.3 
10 
42 

1,030 
4,100 

13.1 
52 

230 
4,560 

13.1 
52 

230 
4,5S0 

27 
700 

27 
700 

230 

230 
4560 

CONTACTS SUGG. 
Amf. RE· 

Nominal Arrange· Ra· SALE 
Power ment Ing PRICE 

$2.05 
4.6VA - - 2.05 

2.05 
2.05 

9.4VA OPOT 3 8.40 
8.40 

9.4VA OPOT/OPOT 3 11.95 

8.05 
4W OPOT 3 8.05 

8.60 

4W OPOT/OPOT 3 11.70 
11.70 

9.4VA SP·lO pos. 10.35 
9.4VA SP·12 pos. .25 10.50 
4W SP·10 pos. 10.10 
4W SP·12 pos. 10.25 

1.95 
1.95 

6VA None - 1.95 - , 1.95 
- 2.40 

- 1.80 - 2.05 - 2.40 
2W None - 2.40 

2.40 
2.40 
3.60 

12.20 
12.20 

5VA 4POT 5 12.20 
12.20 
13.10 

12.30 
12.30 

5VA 4POT 10 12.30 
12.30 
13.20 

10.95 
2.7W 4POT 5 10.95 

10.95 
12.40 

11.20 
2.7W 4POT 10 11.20 

11.20 
12.65 

7.8VA 6POT 5 14.S0 
14.60 

7.8VA SPOT 10 14.80 
14.80 

2.7W SPOT 5 13.25 

2.7W 6POT 10 13.60 
15.05 

KUL SERIES Small, magnetic latching relay requiring 
approximately half the space needed for mechanical 
latching relays. Designed for continuous duty in 
applications demanding good memory stability, the 
KUL is ideal for machine tools, process controls and 
business machines, SPOT or DPDT silver·cadmium 
oxide contacts are rated 10 amps @ 28V DC, reo 
sistive or 120V AC, 80% PF. All AC DPDT relays 
include diodes inside the clear polycarbonate dust 
cover. Mounting: Various 10 amp rated nylon sockets 
available (see KU sockets page 3), Weight: 3.4 ozs. 
9KUL21 hold down springs. 

SPECIFY Call VOLTAGE OR RESISTANCE WHEN OROERING 

Box of 25 NET $4.50 

SENSITIVE RELAYS 

KCP SERIES Low cost plate circuit relay enclosed 
in clear high impact plastic cover. Sensitivity 125 
mw single pole; 250 mw double pole; 375 mw three 
pole. Mounting: Standard octal plug·in type. Eight 
pin for KCP5 and Kepl1. Eleven pin for KCPI4. Con· 
tacts: Va" dia. gold·flashed silver. Weight: Approxi· 
mately 3 ozs. Use KCP·KRP hold down spring when 
vibration is a factor or when using inverted or hori· 
zontal mounting. 

KBP17A§ 

KBPI7AG§ 
KBP170§ 

KBPI70G§ 

KBP20A§ 

KBP20AG§ 

KBP200G§ 

KUL5A15S 

KUl5015S 

KUlllA15S 

KULl1015S 

KCP5§ 

KCPll§ 

KCP14§ 

120V 

120V 

24V 

12V 
24V 

120V 

120V 

12V 
24V 

120V 

24V 

12Y 
24V 

120V 

12V 
24V 

7.2mA 
5.0mA 
3.6mA 

10mA 
7.2mA 
5.0mA 

12.3mA 
8.7mA 
6.1mA 

·Canadian Standards Assoc. File No. LR·15734 § Enclosed Re lay 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

1,030 5VA 4POT 11· 17.15 

1,030 5VA 4POT~ 10 17.35 

230 2.7W 4POT 5 15.90 

52 2.7W 4POT 10 IS.20 
230 16.20 

700 7.8VA 5POT 5 17.65 

700 7.8VA 5POT 10 17.90 

52 2.7W 5POT 10 17.05 
230 17.05 

3,700 - SPOT 10 6,30 

472 1.2W SPOT 10 5.45 

37 7.10 
176 - OPOT 10 7,10 

3,700 7.10 
120 1.2W OPOT 10 6,05 
472 6.05 

2,500 6.85 
5,000 125mW SPOT 2 6.95 

10,000 7.40 

2,500 7.30 
5,000 250mW OPOT 2 7.40 

10,000 7,85 

2,500 9.00 
5,000 375mW 3POT 2 9.10 

10,000 9.55 

t Sealed Relay 
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LM SERIES (See KL page 2 for similar voltage actuated 
relays.) Sensitivity: 100 milliwatts for single pole and 
200 milliwatts for double pole. Medium cost, high 
quality relay with "%2" dia. gold·flashed silver contacts. 
Pick-up adjustable by tail spring adjusting screw. 
Mounting: Two No. 6-32 tapped holes on 1'~'" centers. 
Weight: Approximately 5 ozs. DC Coils only. 
PW SERIES (In both voltage and current actuated 
models.) Sensitivity: 40 mw for current actuated 
models, 180 mw for voltage actuated models. Preci­
sion, light weight, hermetically sealed relay for air­
craft and missile applications. Will withstand 109 
vibration to 500 Hz. Mounting: Standard 7-pin minia­
ture tube base. Weight: Approx. 1 oz. 
RS SERIES (In both voltage and current actuated 
models.) 60 mw. sensitivity. Low-cost, small, light 
weight, sensitive relay for radio-sonde, light dimmer 
and model applications. Mounting: Two No. 4-40 tapped 
holes on diagonal W' x %" centers. Contacts: Bar 
palladium. Weight: 1 Y. ozs. 

LS SERIES Short springs and light weight armature 
provide fast action without sacrificing reliability and 
long life. Stainless steel hinge bearing designed to 
give 100 million operations. Tinned, pierced solder 
terminals. Mounting: Two No. 6-32 tapped holes on 
%" centers. Bifurcated contact arms with X,' dia. 
twin palladium. contacts. Weight: Approximately 4 ozs. 

The LSP version has identical specifications as the 
LS, except that it is enclosed in a high impact, clear 
plastic cover and is provided with a rectangular socket 
with combination taper tab or solder terminations. En­
ables plug-in like any other plug-in component. Two 
sizes of sockets and covers are available: 16-pin 'for 
4 Form C (4PDT) or 28·pin for 6 Form C (6PDT). Dimen­
sions: LSP17D: 1.71" x 1.39" x 2.52" seated; weight: 4 
ozs. LSP23D: 2.11"x1.39"x2.52" seated; weight: 41f2 ozs. 

MH SERIES MINIATURE TYPE Ideal for applications 
where space and weight are factors. Mounting: Open 
model, MHllL, one No. 6-32 threaded stud 1~2' long 
plus locating boss. All other open models have four 
No. 3-48 holes on %" x %" centers. Sealed models, M 
enclosures, three 6-32 NC 2 threaded studs on 1~" x 
W' centers. D enclosures, three 6-32 threaded studs 
on 1~,' x I~'" centers. All sealed models have hook 
end solder terminals. All models have Ya" dia. gold­
flashed silver contacts. Weight: Open models 2Y. oz. 
max. Sealed models 5 ozs. max. 

ML SERIES A small telephone type relay having ex­
cellent sensitivity and outstanding switching capabili­
ties. Ideal for transistorized computer networks, tele­
phone systems and battery powered communications 
equipment. Single contact arms have Ya" dia. gold­
flashed silver contacts rated at 3 amps for 100,000 
operations. Pierced solder terminals. Mounting: Four 
3·4.8 holes on %" centers. Weight: 2.5 ozs. 

Fe SERIES Conventional micro-miniature relay lies flat 
on orinted circuit board. Withstands 150g shock, 400g 
linear acceleration, 30g vibration to 2000 Hz. Ambient 
temperature range: -65° to + 125°C. Hermetically 
welded. Bifurcated contacts. Plul!§ in on .2" grid. 
Meets applicable sections of MIL-R-5757. and MSFC­
SPEC-339. Weight: .75 oz. 
FL SERIES Dual-coil latching relay has same specs as 
above, except operates by pulsing each coil alternately 
(observing coil polarity); or connecting the coils in 
series from a reversing (polarized) source. Remains 
latched without coil power. 
He SERIES A micro-miniature, non-polarized, non-latch-
ing half-size crystal case relay for high reliability .410MAX~ 
perfdrmance~ Its high-torque motor structure and bifur- tf:"-. 
cated, gold-plated silver DPDT contacts, rated dry circuit ,<".alOMA. 

to 2 amps @ 28V DC resistive, provide positive per- ......... .410MAX. 
formance in low level applications. Temperature range: .--J-
-65°C to +125°C. Hermetically welded. HCllD has ' 
plug-in, plain case; HCllDA has hook-end solder ter- • I 
minals and shoulder brackets; HCllDB has hook-end I 

The HC series meets or exceeds all applicable sections DA ~8 

LS17D 

lS23D 

lSP17D§ 

lSP23D§ 

MH23D 

FCllD 

FlllD 

TYPE 
HCllD 
HCllDA 
HCllDB 

24V 
1l0V 

24V 
48V 

nov 
24V 
48V 

1l0V 

6V 
12V 
24V 

6V 
12V 
24V 

Input 

24V 

300 
1,300 
8,000 

300 
8,000 

300 
1,300 
8,000 

300 
1,300 
8,000 

.60 
210 
900 

67.5 
230 

1,000 

1.9W 
1.5W 

l.9W 
l.8W 
l.5W 

1.9W 
l.8W 
1.5W 

2.5W 

40mW 

SOmW 

.65W 

.65W 

4PDT 4 

6PDT 4 7.85 
8.30 

8.45 
4PDT 4 8.55 

8.85 

10.50 
6PDT 4 10.60 

10.90 

6PDT 

DPDT 

8.70 
4PDT 3 8.90 

9.25 

6PDT 3 9.85 
10.40 

DPDT 

DPDT 

solder terminals and flat mounting plate with 2 holes. ~1110 ~i~ 

of MIL-R-5757, and complies with MSFC-SPEC-339. L J 
Size: Plain case .8" x .4" x .4" (seated). Weight: ~ oz. 1.M.l. I. ~. SPECIFY COIL VOLTAGE OR RESISTANCE WHEN ORDERING 
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HIGH PERFORMANCE RELAYS (CONTINUED I 

HCM SERIES Military version of miniature HC relay. 
Same rugged construction features. Hermetically 
~ealed and vibration tested for use in demanding 
applications such as aircraft and ground support 
equipment. Meets or exceeds appropriate sections 
of Mll-R-5757.·. Straight pins or hook solder termi­
nals. Shoulder bracket available. HCM has same 
mountings as HC Series on previous page. Weight: 
.5 ozs. 

TELEPHONE TYPE RELAYS 

SC SERIES Micro-miniature permanent magnet relay 
for low power, high shock/vibration applications. 
200g shock, 30g vibration to 2000 Hz with no con­
tact openings. Ambient temperature range: - 65°C 
to + 125°C. Features single coil action and con­
forms to standard micro-miniature coil operation 
except polarized connections because of magnetic 
circuit. Positive terminal marked with red dot. 
Mounting: SCllD'*, -DA, -DB, DC and DO corres­
pond to similarly designed Sl mountings. SCGllD 
has rectangular header with terminals on .2" grid. 
Weight: % oz. 

HArmel No. HRK-1, 8-pin receptacles available from 
distributors for plug-in applications. 

SL SERIES Dual coil micro-miniature magnetic latch­
ing relay with same shock/ vibration, resistance and 
ambient temperature range as SC. Coils may be can­
.nected in series for polar operation. Mounting: 
SL11D* for plug-in applications: -DA has shoulder 
flanges with two .104" x .136" holes on a 1.062" 
center; _DB has a welded bracket with four .125" 
dia. holes on 1.062" x .281" centers; -DC has two 
No. 4-40 NC 2A threaded studs on .488" x .220" 
diagonal centers; -DD has plain case with hook 
end solder terminals. SlGllD has plug-in terminals 
on .2" grid. 

'Armel No. HRKB-1, 10-pin receptacles available 
from distributor for plug-in applications. 

CS SERIES Two types of accurate, low cost solid 
state voltage sensors are available. First, an adjust­
able pick-up and drop-out series for 24V DC and 
120V AC voltage sources. Second, a series with fac­
tory-fixed pick-up and adjustable drop-out, also for 
24V DC and 120V AC voltage sources. All are pro­
vided with standard octal plugs for socket mounting 
and are enclosed in a nylon dust cover. Please see 
the tables for ranges of voltage adjustments. 

SPECIFICATIONS 
Sensing Current Drain: Maximum of 3 rna. 
Maximum Current Drain: After sensing: 30 rna. 
Accuracy of Set Point: 1 % after initial setting. 
Reverse Polarity Protection: Yes, on DC types. 
Operating Temperature: - 40°C to + 55°C. 
Load Switching Relay Contacts: 2 Form C (oPDl). 

Rating: 3 amps 28V DC resistive; 120V AC resistive. 
Expected Life: 

Mechanical: 10 million operations. . 
Electrical: 100,000 operations minimum @ rated 
load. 

.410~ 
, .BIO .......... 

""~1fJ1ifi.;> .. 
~.'.:~.'~.' .:'::.... .... , .410 
I .' (. . .-J-
~ .. " .. ~ "r r , @.f<:..::.. 

•• ~0-· 

Fixed pick-up and adiust­
able drop-out. One knob for 
setting drop-out value. 

. .... 
,lf1~~~i 
.;:f.~;::·i!;~> ----, 

Adjustable pick-up and 
drop-out. Two knobs for set­
ting desired values. 

Resis- SUGG. 
tance Nominal Arrange- Amp RESALE 

TYPE Input in Ohms Power ment Rating PRICE 

HCMllO 

HCMll 

HeMI 

24V 

6V 

SCllD 12V 

24V 

SCUDA 12V 

24V 

6V 

SCUDB 12V 

24V 

SC7141 26.5V 

6V 

SLllD 12V 

24V 

6V 

SCLllDA 12V 

24V 

6V 

SLUDB 12V 

24V 

814 .72W OPOT 

35 

135 

550 

135 

550 

35 

135 

550 

40 

160 

630 

40 

160 

630 

40 

160 

630 

lW DPDT 

lW OPOT 

lW OPDT 

M IL-R-1575E/lOC-141 
or RY4NA3B3LOI 

lW OPOT 

lW OPDT 

lW OPOT 

ounlNE DIMENSIONS 

2 

2 

2 

2 

2 

2 

$12.90 

12.90 

12.90 

19.60 

19.60 

19.60 

19.60 

19.60 

19.60 

19.60 

19.60 

19.75 

21.45 

21.45 

21.45 

21.45 

21.45 

21.45 

21.45 

21.45 

21.45 

SCHEMATICS 
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DRY REED RELAYS Q 

JR (STANDARD) SERIES 
JRA LOW COST SERIES JRA LOW COST SERIES 

TWO TYPES OF CAPSULES The JRA Series is avail· 
able only in a Form A (SPST·NOl contact arrange· 
ment. Both JR and JRM relays have reed switches 
with either Form A (SPST·NO) or Form C (SPOn con· 
tact configuration. Biasing with a permanent magnet 
chimges Form A to a Form B (SPST·NCI. This arrange· 
ment requires that. coil polarity be observed. Com­
biriing one Form A with one Form B results in a 
single Form C (SPOT) break·before·make. A "true" 
Fotm C (SPOT) uses a reed switch with two station· 
aty and one movable contact. The movable contact 
is normally closed until the coil is energized. 

t--- 2 .715 MAX.,...------+j 

equipment, logic circuitry and various other sophis· 1,1+--'2.000---1 1 J 
Heated control circuits. -2.400 •. 

. PRINTED CIRCUIT MTG. PIN 

TYPE 

JRA1006 
JRA1012 
JRA1024 

JR1000 
JR1001 
JR1020 
JR1040 
JR1041 
JR1060 
JR1005 
JR1006 
JR1008 
JR1025 
JR1045 

JIIM (MINIATURE) SERIES Fast response, reliable per· ,...J,.------I 
fotmance, high sensitivity, and long life make JR T 'lw- J 
standard and JRM miniature series relays especially ~~~. 
suited for data processing applications, computer ~ . '\I' ~ 

JOt DUAL THIN·lINE The low profile (only 0.275" .025 •. 040 •. 125 _ JR1046 max. height) JOT Oual Thin·line reed relays are ideal PRINTED CIRCUIT STANDOFF 

fdr high density packaging applications. Hermetically .025 • .125 • .032 

sealed glass capsules are epoxy encapsulated in 4 r x ~ i1.l25MAX·1 

pole (4100 Series) or 8 pole (8100 Series) configura· ~"I" 8---' 
tions. Oual in·line terminals on .100" centers for .468MAX 

p.C. board mounting are featured. Operate time is I -..J. 
3.5. milliseconds including bounce. Release time is .. I., . 0.1....; TERMINA 
3.5 milliseconds maximum. Weight: JOT 4100, 112 oz.; .. '" f.....I.OO ---i . PIN 

JOT B100, % oz. . 11* .10 (TYPJ ~~~o~~i 
TWO TYPES OF BASIC CAPSULES Both JR and JRM j t,..10 (TYP) 

relays employ dry reed glass capsules with two -1t+-.05 

JR1063 
JR1086 
JR1010 
JR1011 
JR1013 
JR1030 

L JR1031 
JR1050 
JR1051 

3 JR1066 
JR1088 
JRI089 

COILS 
Contact Number Sugg. Resls· 
Arrange· . of Nominal tance 

ment Cavities Voltage in Ohms 

1A 1 6 74 
1A 1 12 290 
1A 1 24 1,200 

JR STANDARD SERIES 

1A 1 6 150 
2A 2 6 100 
1A 1 6 150 
1C' 1 6 150 
2C' 2 6 100 
18 2 6 100 
1A 1 12 600 
2A 2 12 400 
4A 4 12 150 
1A 1 12 600 
1C' 1 12 600 
2C' 2 12 400 
18 2 12 400 

1A + 1B 3 12 200 
1A 1 24 2,400 
2A 2 24 1,600 
4A 4 24 . 600 
1A 1 24 2,400 
2A 2 24 1,600 
lC' 1 24 2,400 
2C' 2 24 1,600 
1B 2 24 1,600 

1A + 1B 3 24 800 
2A + 2B 5 . 24 384 

Reed SUGG. 
Rating RESALE 
Watts PRICE 

25VA $1.50 
25VA 1.50 
25VA 1.50 

50 3.20 
15 4.30 
50 4.50 
10 8.05 
10 8.80 
15 4.30 
15 3.20 
15 4.30 
15 6.00 
50 4.50 
10 8.05 
10 8:80 
15 4.30 
15 5.30 
15 3.75 
15 4.55 
15 6.30 
50 4.85 
50 7.25 
10 8.40 
10 8.90 
15 4.35 
15 5.65 
15 8.75 

basic types of contact arrangements, Form A (SPST· 3 CA~~T~ES 
NOI or Form C (SPOT). Biasing with a permanent 
magnet changes Form A to a Form B (SPST·NC). This 
artangement requires that coil polarity be observed. 
It uses a two·cavity bobbin. Combining one Form A 
With one Form B results in a single Form C (SPOTl 
break·before·make; this uses a three·cavity bobbin. 
A "true" Form C (SPOn uses a reed switch with two 
stationary and one movable contact. The movable 
contact is normally closed until the coil is ener· 
glzed, causing a "true" Form C (SPOT) break·before· . 

JDT DUAL THIN·LINE SERIES 

make; it uses a single·cavity bobbin. 

SPECIFICATIONS 

Pick·up: 75% of nominal @ 25°C. 

Operate Time: At nom. voltage @ 25°C: JR: 3ms. 
JRM: 1ms. 

Release Time: At 25°C: JR: .5ms. JRM: .05ms. 

Coil Power: Based upon nom. voltage and resistance. 
JR: 1 capsule - 240 mw; 2 capsules - 360 mw; 
3 capsules - 720 mw; 4 capsules - 960 mw; 5 
capsules - 1.5 w. 
JRM: 1 capsule - 180 mw; 2 capsules - 275 mw: 
3 capsules - 420 mw; 4 capsules - 540 mw; 5 
capsules - 720 mw. 

For additional specifications see columnar listings 
and drawings. 

JR Standard Relays Weights 
x = 1 Cavity = .687" max. - 1.50 ozs. 
X = 2 Cavities = .890" max. - 2.00 ois. 
X'= 3 Cavities = 1.094" max. - 2.50 ozs. 
X = 4 Cavities = 1.297" max. - 3.00 ozs. 
X = 5 Cavities = 1.516" max. - 3.50 ozs. 

JRM Miniature Relays 
X = 1 Cavity = .437" max. - .366 oz. 
X = 2 Cavities = .562" max. - .395 oz. 
X = 3 Cavities = .703" max. - .530 oz. 
X = 4 Cavities = .813" max. - .620 oz. 
X = 5 Cavities = .968" max. - .781 oz. 

JRA -< 'TERMINAL PIN 
.700 f 1.030 (REF.) 

~ ~TY~.)X .123MIN. 

{.2S0 

1 250~. AX.> '-<;.300 MAX. . ;:>-

.27;li 
MAX .\ : 

1 250 M"A .. X'~ .-<:eoo MAX . ---.27:rii .... 
MAX. 

4 FORM A (SPSTI 

JDT4100 4A 4 6VDC 115 10 7.65 
JDT4105 4A 4 12VDC 480 10 7.65 
JDT4l10 4A 4 24VDC 1,850 10 8.30 
JDT8100 8A 8 6VDC 60 10 12.95 
JDT8105 8A 8 12VDC 260 10 12.95 
lOT8l10 8A 8 24VDC 1,050 10 13.70 

. JRM MINIATURE SERIES 
JRMl000 1A 
JRM1001 2A 
JRM1003 4A 
JRM1036 1B 
JRM1037 2B 
JRM1048 1A + 1B 
JRMI049 2A + 2B 
JRMl006 1A 
JRMI007 2A 
JRM1009 4A 
JRM1040 IB 
JRMI041 2B 
JRMI050 1A + 1B 
JRM1051 2A + 2B 
JRM1012 1A 
JRM1013 2A 
JRM1015 4A 
JRM1044 1B 
JRM1045 2B 
JRM1052 1A + IB 
JRM1053 2A + 2B 

'H!' 
00"" 0 

""~I-
.,~~: 

H2- I 
ilU 

TYP. 

i ' "' i 
'OIH' 

JR 
3 CAVITIES 

1 6 200 10 3.45 
2 6 130 10 5.05 
4 6 67 10 8.05 
2 6 130 10 4.40 
3 6 86 10 5.90 
3 6 86 10 5.90 
5 6 50 10 9.05 
1 12 800 10 3.45 
2 12 520 10 5.05 
4 12 268 10 8.05 
2 12 520 10 4.40 
3 12 344 10 5.90 
3 12 344 10 5.90 
5 12 200 10 . 9.05 
1 24 3,200 10 3.80 
2 24 2,080 10 5.20 
4 24 1,072 10 8.15 
2 24 2,080 10 4.50 
3 24 1,376 10 6.05 
3 24 1,376 10 6.05 
5 24 800 10 9.20 

TYPICAL WIRING DIAGRAMS 

MAGNETIC BIAS 

MAGNETIC BIAS 

FORM C(A+BJ 
(SPOTj 

'FORM C 
(SPOT) 
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_ MERCURY·WETTED CONTACT RELAYS ': 
JM SERIES Rare long life, high speed, and unvarying dependability­
all are the result of the basic component of these relays: a herme· 
tically sealed glass capsule. It contains the contact arrangement and 
a small reservoir of mercury sealed in a high pressure hydrogen 
atmosphere. A film of mercury is renewed for every operation - that's 
why you can think in terms of billions of operations without contact 
bounce. pits or welds. 
TWO TYPES OF CAPSULES The capsules used in JMF and JMF2 (with 
2 capsules) modules and JML relays has a SPOT, break-befor.e-make 
(Form C) non·bridging contact arrangement. Each capsule used In JMP, 
and JM1'to)M4 relays has a SPOT, make·before-break (Form 0), bridging 
contact arrangement. JMF, JMF2, JML and JMP series achieve a high 
rate of sensitivity by factory-adjusted magnet biasing. 
MOUNTING POSITION: Upright mounting required, but deviation from 
upright up to 30° causes only minor deviation in operating character­
istics. 
CONTACT RATINGS 
JMF, JMF2 and JMl: 500V max., and 2 amps max., 100 VA max.* 
JMP and JMl to JM4: 500V max., and 5 amps max., 250 VA max. 
'With contact protection unless in a low level circuit. Details of a 
simple protection circuit consisting of resistor and capacitor in series 
are packed with each relay. 

TERMINATIONS 

) 6' "". 6;' 6 0 

7 2: 7 2: 7 2: 7 0 

I II ,II I II I II *$' $' 0:' ~ 
Figure 11 Figure 12 Figure 21 Figure 22 Figure 23 Figure 31 

~~~. 
~t~~ 

Figure 32 Figure 41 Figure 42 
Hook Solder 14 P,n M,nH.h .. ., PluG lI .. uk S"kl ... 

Figure 51 

• ' $' $$ 3 .":5: _~. ,6 3 6;' .. 

2: • T 2: '1 2: T 2 7 

I II I I II I 

Figure 52 Figure 53 Figw-e 82 Figure 81 

Hook Sol,h-, 

Fig. 61 
FOR JMF MODULE 

OUTLINE DIMENSIONS 

X « 
:; 

OJ· MAX 

--.l 

040~~ ~ 
NOM OIA MAX 

JMF 
MODULE 

APPROX. WEIGHTS: 

JMF-l.2S ozs. 
JML-S.O 0". 
JMP-4.S ozs. 

JMl--4.0 oz •. 
JM2 & 3-8.0 oz •. 
JM4-10.0 oz •. 

~ ~'*""] MAX 

"'X 
"'« "':; l X N 4 JM1 bl\'; l 

~ <0«. '" JM2 ~I~ "':; 

li '" 'M'r1 T 
±OO5 

1.IB701A. 

±ZO', 
120~ 

)±20' °0 ...... 00 

)20" 

JMP 

t-- ' 1~ MAX --i 

r r 
n'. 
n 

I 
-I:!! 
n 

JM4 

1 l. ! -

TYPE 

IMF 
Printed 
Circuit 
Module 

Sensitive 
Form C 

Non-Bridg. 

IMF2 
Dual 

Capsule 
Form C 

Non-Bridg. 

TYPE 

IMS 
Sensltlye 
Form D 
Bridging 

TYPE 

IML 
Sensitive 
Form C 

Non·Bridg. 

IMP 
Polarized 
Farm D 
Bridging 

TYPE 

1M! 
Form 0 

1B~:::~fe 
SPOT 

1M2 
Farm D 

Bridging 
2 capsules 

DPDT 

1M3 
Farm D 

3 capsules 
3PDT 

IM4 
Farm D 
Bridging 

4 capsules 
4PDT 

IMP 
Form D 
BM~':fJ~g 

1 capsule 
SPOT 

JM MERCURY·WETTED CDNTACT RELAY SERIES 
SERIES COIL CHARACTERISTICS 

Resis-
tance SUII. 

JTerm ••. in Ohms Min. Must Must 
Fig. ±10% Operate ~a:tJ Operate Release 

Capsule Coil No. @ 25°C mA DC DC DC 

SINGLE-S I DE-STABLE 
IMF 1070--61 450 16.13 - 12.9 2.1 
IMF 1080-61 675 14.50 - 11.6 1.9 
IMF 1120-61 1,425 10.50 - 8.4 1.4 
JMF 1150.:-61 2,400 9.75 - 7.8 1.3 
IMF 1160--61 4,000 5.00 - 4.0 0.67 

BI-STABLE 
JMF 5080-61 675 +6.75 - -+-5.4 -

SINGLE.Slr-STABLE 
IMF2 1000-71 130 6VDC - 3VDC 0.5VDC 
JMF2 1001-71 520 12VDC - 6VDC 1.0VDC 
JMF2 1002-71 2,200 24VDC - 12VDC 2.0VDC 

JM MERCURY·WETTED CONTACT RELAY SERIES 
SERIES COIL CHARACTERISTICS 

I 
Resistance 

Jerm .• in Ohms Must Max. 
Fig. ±10% Operate Volts DC 

Capsule toil No. @25OC mADC @250C 

20 Milliwatts (per winding), Bi-stable, Dual·Wound Coil. 

JMS 1 5040--62 1 325/325 1 ±7.0 24 
JMS 5070-62 1250/1250 ±3.6 47 

40 Milliwatr Sinlle.Side.Slabl Single·Wound ll. 
JMS 1070-61 34 32 7.7 
JMS 1130--61 620 7 33 
JMS 1160-61 2430 3.6 65 
IMS 1190--61 8600 2.0 122 

JM MERCURY·WETTED CONTACT RELAY SERIES 
SERIES COil CHARACTERISTICS 

Resis-
tance SUH· 

JTerm .• in Ohms Min. Must Must 
Fig. ±lD% Operate Soak t Operate Releasa 

Capsule Coil No. @25°C mA DC mA DC DC DC 

SINGLE-SIDE·STABLE 
JML 1061-81 40 12.19 36.0 9.75 1.68 
IML 1110--81 350 4.45 13.1 3.56 0.61 
JML 1160--81 1,000 2.76 8.1 2.21 0.38 
IML 1190--81 2,500 1.79 4.0 1.43 0.17 
IML 1200--81 4,000 1.56 3.4 1.25 0.25 
IML 1240--81 11,000 .90 2.6 0.72 0.12 
IML 1260-81 25,000 .65 1.9 0.52 0.09 

BI-STABLE 
JML 15200--81 

4,000(1) +.66 - ±O.S3 -
JML 5430-82 1,100(2) +2.20 - ±1.76 -

1,100 

C~::(ER I 8130--61 
Voltage RMS 60 Hz 

600 - - 6.3V -
SI NGLE-SIOE-STABLE 

IMP 11160-11 1,000 7.0 16.2 5.60 0.40 
JMP 1200--11 4,000 3.70 8.55 2.96 0.24 

BI;~;:BLEI 5200-11 4,000 +1.88 - +1.5 -

SERIES COIL CHARACTERISTICS 
Resls- SUJI. MUST OPERATE 

.JTerm .• tanes Mm. Voltage Max. 
Fie. in Ohms Operate Current OC ~o~~f~ Capsule toi No. +10% mADC mA DC @250C 

SPOT SINGLE COIL 
IMI 106-12 40 83.70 67.7 2.98 9.0 
JMl 109-12 130 47.50 38.8 5.55 16.1 
JMl 112-11 500 25.00 20.1 11.10 31.6 
JMl 114-11 700 25.00 20.0 15.40 37.4 
JMl 114--12 700 25.00 20.0 15.40 37.4 
JMl 118--11 2,500 12.50 10.1 27.80 70.7 
JMl 119--11 4,000 10.00 8.1 35.60 89.5 
IMI 120-11 7,000 10.00 6.0 46.20 117.0 
JMl 121-11 11,000 6.25 5.0 60.50 148.0 
JMl 123-11 25,000 4.50 3.6 99.00 224.0 

OPOT SINGLE COIL 
1M2 104--22 50 137.50 110.0 6.04 12.25 
JM2 106-21 140 81.25 66.5 10.00 20.5 
1M2 109-22 315 55.00 44.0 15.30 30.7 
JM2 110-22 500 42.25 34.8 19.20 38.7 
1M2 111-22 700 37.30 30.5 23.50 45.8 
JM2 112-22 1,250 27.50 22.1 30.40 61.2 
JM2 115--21 5,000 13.75 11.3 62.10 122.0 
JM2 115--22 5,000 13.75 11.3 62.10 122.0 

3POT SljGLE COIL 
1M3 109-31 315 55.00 44.0 15.30 30.7 
JM3 110-31 500 42.50 34.8 19.20 38.7 
JM3 111-31 700 37.30 30.5 23.50 45.8 
JM3 115--31 5,000 13.75 11.3 62.10 122.0 

4POT SlyLE COIL 
JM4 106--41 65 125.00 100.0 7.15 15.1 
JM4 110--41 390 52.50 42.0 18.00 37.0 

Octal style plugs, except Fie. 41 (14·pin miniature plug). 

SPOT SIN1GLE COiL 
JMO 1060-63 150 70.00 55.0 9.1 18 
IMO 1090-63 450 41.90 33.5 16.6 30 
IMO 1100-63 750 30.0 24.3 20.0 39 

.. See termination figures on thiS page. 

SUGG. 
RESALE 
PRICE 

$11.35 
11.35 
11.35 
11.35 
11.90 

11.35 

21.75 
21.75 
22.30 

SUGG. 
RESALE 
PRICE 

$11.35 
11.90 

11.35 
11.35 
11.90 
11.90 

SUGG_ 
RESALE 
PRICE 

$14.00 
14.00 
14.00 
14.95 
14.95 
14.95 
14.95 

14.95 
16.40 

14.60 

18.40 
19.70 

19.70 

SUGG. 
RESALE 
PRICE 

$16.95 
16.95 
16.95 
16.95 
16.95 
17.25 

8.55 
17.85 
17.85 
17.85 

27.50 
27.50 
27.50 
27.50 
27.50 
27.50 
27.50 
27.50 

35.60 
35.60 
35.60 
35.60 

45.90 
45.90 

11.45 
11.45 
11.45 ~ t- ' ~~ MAX. -l t Current to be applied to the coil winding for at least 2 seconds just prior to current flow tests. 
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Vol. 2, ACTIVE COMPONENTS /CIRCJ)IT,ASSEMBLfES / CONTROLS & DijlVES 

~ F POTTER & BRUMFIELD 
Princeton, Indian~ 47570 8121385-5251 tWX: 812-291-4125 

SOLID STATE TIME DElAY RElAYS 

A wide selection of three separate series of solid : e' ~. 
state time delay controls ate . [epresented by' t-!.., '~: .!.:;t 

TIME DELAY SUGG. 

Potter & Brumfield time delay 'ri!lays, the' CD i c·o.le,' i. :. ' 
series, the CH series, and the CU series. The . ;;<" • 
diff~rences between the three typ~s·;consi.st in.I I 
their degree of accuracy, the variety available '" ..... :":W" ... TEm 
in each series, and their cost. / . A 

SASIC TIMING CIRCUIT The basic timing circuit 
of all three series consists of a resistor in series 
with a capacitor. When the input voltll"ge is ap­
plied to the resistor-capacitor circuit, the voltage 
across the capacitor slowly increases. When the 
firing level is reached a solid state ·trigger cir- • • 

~~!~ a~~~r~~z!~rn a o~:it~~I~dg s~~~;/u~~u~xSt~;~ca~ .I I 
electrical load. The solid state design eliminates 
cams, clutches and motors. Using no moving 
parts, the timing circuit can have no mechanical 
wear, an advantage that is especially desirable 
when accurate recycling is required. 

CU SERIES An outstanding value in a solid state 
time delay relay at low cost, the CU series is 
designed for delay. on operate applications in ~7.' 
machine tool controls, copiers, office equipment, . AX,,:>/ 

coin-operated machines, process controls and ~ ~ --<. 
many others. It is available in two types: Fixed "t-.J' Q ~ on 'w,," . 
time delay that is set at the factory and cannot ?? ~ : 
be modified. Second, adjustable with an external .1 ~~:\' 1 A "~1 !;{ 
resistor. For minimum time two terminals, 2 and '1 "'''';; ~ }P 
5, must be shorted; for maximum time the listed '0"'" "t.....? Q 'LJ 
external resistor between terminals 2 and 5 must "" o~ 'j) ,,-
be added. For intermediate times select a lesser ty~Q 'LJ +[",,,,,,,,,1- B 
value resistor, or a potentiometer. Either model . /' '" 
can be furnished in two types of enclosures with +1""" .om I. c 
the relay in the same enclosure as the solid 
state unit. The CU series is offered with delay 
on operate only. 

CUA and CUC are fixed time delays. CUF and CUH 
are resistor adjustable delays. All with internal 
DPDT 10 amp contact relay. 

EXT P68 I 
'KA- KR RELAY I 

~;~;l"'t1 
'f oo '? 2.0 

+ I SuPPLY L MAX. 
INPUT 

. (T~ I_ l.OAO -" 1..0AO: 
t,TIQNAL _ "'" ""'... P6 a 
U:TERNAI.' g"", .... <=> =-12 KHP 
1I(515TOII: TO SUPPL.... RELAY 

12 l~i::~r;14 

TYPE 

CUA41;70010 
CUA41-70120 
CUC41-30010 
CUC41-30120 
CUA41-30010 
CUA42-70010 
CUA42-70120 
CUC42-30010 
CUC42-30120 
CUA42-30010 

CUF41-70010 
CUF41-70 120 
CUH41-30010 
CUH41-30120 
CUF41-30010 
CUF42-70010 
CUF42-70120 
CUH42-30010 
CUH42-30120 
CUF42-30010 

CHA38-70001 
CHB38-30oo1 
CHB38-30003 
CHB38-70001 
CHB38-70003 
CHB38-aOOOl 

CH038-30001 
CH03a-30003 

CHB38-700 It 
CHB38-700l3 
CH038-300lt 
CH038-300l3 

COB38-70003 
COB38-70004 
COB38-70005 

C0038-30003 
C0038-30004 
C0038-3OO05 

C0621-7OO03 
COB21-70oo1 

C0021-30003 
C0021-30oo1 

COH31-30005 

COB45-70oo2 

COB38-70012 

C0038-300 12 

IN 
SECONDS 

! 10' '; 
120 

10 
120 
10 
10 

120 
10 

. 120 
10 

1.0 - 10 
1.0 - 120 
1.0 - 10 
1.0 - 120 
1.0 - 10 
1.0 - 10 
1.0 - 120 
1.0 -10 
1.0 - 120 
1.0 -10 

10 
1.0 - 10 
1.0 - 180 
1.0 - 10 
1.0 - lao 
1.0 - 10 

1.0 - 10 
1.0 - 180 

1.0 - 10 
1.0 - 180 
1.0 - 10 
1.0 - 180 

0.1- 10 
O.S· so 
1.8 - 180 

0.1 - 10 
O.S - so 
1.8·180 

0.1-10 
1.8 - 180 

0.1 -10 
1.8 - lao 

180 Max. 

0.6 - SO 

0.6 - SO 

O.S - 60 

INPUT RESALE 
·VOLTAGE NOTES PRICE 

120VAC 1 $I4.20 
120VAC 1 15.75 

24VOC 1 14.20 
24VOC 1 15.75 

l~g~~g 1 14.20 
1 14.20 

120VAC . 1 15.75 
24VOC 1 14.20 
24VOC 1 15.75 
24VAC 1 14.20 

120VAC 200K.' 15.00 
120VAC 2.4 Meg.' 1S.30 

24VOC 1S0K.' 15.00 
24VOC 2 Meg.' 1S.30 
24VAC 200K.' 15.00 . 

120VAC 200K.' 15.00 
120VAC 2.4 Meg.' 1S.30 

24VOC 1S0K.' 15.00 
24VOC 2 Meg.' 1S.30 
24VAC 200K.' 15.00 

120VAC 1 18.90 
24VAC 1 19.95 
24VAC 1 19.95 

120VAC 1 19.95 
120VAC 1 19.95 
240VAC 1 20.95 

24VOC 1 18.95 
24VOC 1 18.95 

120VAC 1&7 23.95 
120VAC 1&7 23.95 

24VDC 1&7 21.95 
24VAC 1&7 21.95 

120VAC 1 44.25 
120VAC 1 44.25 
120VAC 1 44.25 

24VOC 1 42.00 
24VOC 1 42.00 
24VOC 1 42.00 

120VAC 2 39.15 
120VAC 2 39.15 

24VOC 3 38.80 
24VOC 3 38.80 

24VOC 4&5 39.35 

120VAC 6 37.50 

120VAC 1&7 52.90 

24VOC 1&7 49.95 

CUA 41·70010 
CUA 41-70120 
CUC 41-30010 
CUC 41-30120 
CUA 41-30010 
CUA 42-70010 
CUA 42·70120 
CUC 42-30010 
CUC 42-30120 
CUA 42·30010 

CUF 41·70010 
CUF 41-70120 
CUH 41-30010 
CUH 41-30120 
CUF 41-30010 
CUF 42-70010 
CUF 42-70120 
CUH 42-30010 
CUH 42-30120 
CUF 42-30010 

*External resistor (not furnished) for maximum time. 

CU-41 is a plain case relay, CU-42 has a slotted 
flange case. Diagram A is for fixed delays, dia­
gram B for resistor adjustable' delays. 

CH SERIES The CH series is intended for a wide 
range of industrial applications where economy 
is of greater interest than highly critical per­
formance. It is available in two types: Knob­
adjustable with the relay in the same enclosure 
as the solid state unit. The second type has a 
fixed time delay period that is set at the factory 
and cannot be modified; its case has no knob. 
The CH series is· available for time delay on 
operate and on release. 

CH-38 and CD-38. Knob-adjustable delay "on 
operate" wtih internally mounted DP-DT rel.ay. 
Contacts rated to 10 amps. Diagram A. 

CHA-38·70001 
CHS-38-30001 
CHS-38·30003 
CHS-38·70001 
CHS-38-70003 
CHB-38410001 
CHD-38-30001 

CHD-38-30003 
CDB-38-70003 
C DB-38-70004 
CDB-38-70005 
CDD-38-30003 
CDD-38-30004 
CDD-38-30005 

Delay "on release" CH requires auxiliary SPOT 
switch or relay contacts: CBH-38-70011, CHB-38-
70013, CHD-38-30011, CHD-38-30013: Diagram B. 
CD "release" occurs when "Control" circuit is de­
energized; supply circuit must be on continuously: 

CDB-38-70012, CDD-38-30012: Diagram C. 

U ' "'''''' At ,alPII 
'- ."PUT AELAYWITH 
~ ~ I • "CtOI~ 

. MAX. 

CD SERIES Remarkably dependable, accurate and 
flexible, the CD series offers an unusually wide 
selection of openitional configurations, all with 
accurate time delay values, fast reset time and 
excellent repeatability. It is available in two 
types: Knob-adjustable in two versions, one with 
the relay in the same enclosure as the solid 
state unit, the other .with an auxiliary relay. A 
second type is adjustable .with an external re­
sistor. The CD series is available for time delay 
on operate or on release. 

CD-21. Knob-adjustable. Use with P&B KRP relays 
(see page 2) as listed under Note 2. 

CDB-21-70003 
CDB-21-70001 

CDD-21-30003 
CDD-21-30001 

CD-31. Adjustable with external resistor (not fur­
nished). Use with KHP relay (see page 2), Note 4. 

CDH-31-30005 

CD-45_ Knob-adjustable. For heavy duty when used 
with PR power relay (see page 4) as listed under 
Note 6. 

C DB-45-70002 

NOTES 

1. Has internal relay with DPDT contacts rated at 
10 amperes, 120V AC. 

2. Use with Potter & Brumfield relay KRP5AG-
120V AC, KRP11AG-- 120V or KRP14AG--
120V AC or KRP14AG-- 120V AC. 

3. Use with Potter & Brumfield KRP5DG-- 24V DC, 
KRP11DG-- 24V DC or KRP·14DG-- 24V DC 
relay. 

4. Use with Potter & Brumfield KHP-17Dll- 24V 
DC relay. 

5. Supplied with 180 seconds delay; adjustable to 
1.8 seconds with external resistor (not fur­
nished). 

6. Use with Potter & Brumfield PRllAY- 120V 
AC relay. 

7. Provides delay on release; all others have 
delay on operate. 

APPROX. WEIGHTS: 

SERIES CD-31 2.00 ozs. SERIES CD-45 6.00 OlS. 

SERIES CD-21 4.25 ozs. SERIES CD-38 8.25 OlS. 

SERIES CH-38 4_00'ozs. ALL SERIES CU 3.25 OlS. 
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SEC. 4500 • RELAys·' 

POTTER & BRUMFIELD 
Princeton, Indiana 47570 8121385-5251 TWX: 812-291-4125 . ~~ .. 

TIME DElAY RELAYS 

R12 SERIES The R12 Series time delay relays com· 
bine the field proven RIO Series basic relay with a 
high quality delay circuit. The time delay circuit 
uses silicon transistors throughout and the critical 
timing capacitor meets the specifications for mili· 
tary use. These small DC variable time delay relays 
do not false operate and will time as low as 0.1 
second. Timing range of 0.1 to 120 seconds is 
spanned by three models: 0.1 to 2, 1.0 to 30 and 
5.0 to 120 seconds. Each time range is varied with 
a high resolution 15-turn potentiometer. The inter· 
nally mounted RIO Series relay is equipped with 
DPDT contacts rated 5 amperes. Solder terminals 
are provided and mounting may be accomplished by 
No. 3-48 stud or sockets offering solder or printed 
circuit board terminals. 

R12. Variable time delay with high resolution 15· 
turn potentiometer. Calibrated timing capacitor 
meets specifications for military use. Fits sockets 
below. See notes 9 and 10. 

9XR12·1 DPDT Solder terminal sockets and retainers. 

Box of 10 NET $9.00 

9XR12·2 DPDT Printed circuit terminal sockets and 
retainers. 

Box of 10 NET $9.00 

CL SERI ES Designed for delay on operate, the CL 
Series is similar to the CU with the exception that 
they don't false operatet and will time to 0.1 sec· 
ond. These solid state time delays are ideal for AC 
or DC applications. A DPDT KU relay rated 10 am· 
peres is mounted in the same enclosure, forming a 
compact assembly. CL relays are enclosed in yellow 
polycarbonate dust covers and are available in three 
types: fixed, resistor adjustable and knob adjustable. 
Plug·inl quick·connect terminals facilitate handling 
and hook·up. 

CL·41. A plain case relay similar to the CU·41 with 
the exception that it doesn't false operate. See 
page 3 for mounting accessories (9KU). 

CUB/CLB·51. Knob·adjustable versions of CU en· 
closed in slightly taller 51 style case. Same mount· 
ing accessories as CU·41. ClB does not false operate. 

CJC SERIES. Fixed time delay that is factory set 
and cannot be modified. 

INDUSTRIAL SCREW TERMINAL SOCKETS 
Molded of rugged Lexan forming compact unibody struc· 
lure. All sockets are rated 10 amperes at 300 volts for use 
with relays and SOD volts for other industrial applications. 
Each #S·40 screw terminal is conveniently located for 
front Wiring and will accept two #12 to #20 AWG wires 
under the saddle clamp. Formed bus connections are 
used between pin contacts and screw terminals - na 
soldered wires within the socket to come loose causing 
open circuits and/or shorting. Three types are available. 

For KUP plain case, KUA and KUR relays: CU and CL 
time delays having .187" quick·connect terminals. 
ll·terminal rectangular socket, 27E121. Two mount· 
ing slots for #S screws. Weight: approx. 2lf2 ozs: 
Box of 4 each, 9KU6 Net $14.00 

For KRP, KAP, KBP, EBT and EBA relays: CD·21 and 
CD·38 time delays: and CS sensors. a·pin screw 
terminal socket, 27E122. Rated 10 amperes: molded 
Lexan. Weight: approx. 1lf2 ozs. 
Box of 5 each, 9KR31 Net $12.50 

For KRP, KAP and KBP17 relays, CD and CH time 
delays: and other relays having same plug·in base. 
ll'pin octal·type plug·Jn socket, 27E123, with screw 
terminals. Wei.gbt: approx. 2 ozs. 
Box of 5 each, 9KR32 Net $18.75 

iT 
, 1.187 

iJ-

.625 

.J-

T 
2.157 

1 

--.747 
. .> 

CODE: 01 1 FORM A 

9KU6 

02 I FORM B 
03 - 1 FORM C 

3.00 
1.97 
.88 

TIME DELAY SUGG. 
IN INPUT RESALE 

TYPE SECONDS VOLTAGE NOTES PRICE 

R12·2·12·X2·E1 0.1·2 12VDC 9 & 10 $18.10 

R12·2·24·X2·E1 0.1·2 24VDC 9 & 10 18.10 

R12·30·12·X2·E1 1.0·30 12VDC 9 & 10 18.S0 

R12·30·24·X2·E1 1.0·30 24VDC 9 & 10 18.S0 

R12·120·12·X2·E1 5.0·120 12VDC 9 & 10 20.10 

R12·120·24·X2·E1 . 5.0·120 24VDC 9 & 10 20.10 

CLA41·70010 10 120VAC 1&9 17.35 

CLC41·30010 10 24VDC 1&9 17.35 

CLF41·70010 0.1·10 120VAC 200K.' 18.85 

CLH41·30010 0.1·10 24VDC lS0K.' 18.85 

CLB51·30010 0.1-10 24VAC 1&9 19.85 

CLB51·70010 0.1-10 120VAC 1&9 19.85 

CLB51·70120 1.2-120 120VAC 1&9 21.15 

CJCOl·20003 3 12VDC 8 19.30 

CJCOl·30C03 3 24VDC 8 19.30 

CJC02-20003 3 12VDC 8 19.95 

CJC02·30003 3 24VDC 8 19.95 

CJC03·20003 3 12VDC 8 21.20 

CJC03-30003 3 24VDC 8 21.20 

* External resistor (not furnished) for maximum time. 

NOTES 

1. Has interna I relay with DPDT contacts rated at 10 am­
peres, 120V AC. 

2. Use with Potter & Brumfield relay KRP5AG- 120V AC, 
KRPllAG- 120V or KRP14AG· 120V AC. 

3. Use with Potter & Brumfield KRP5DG· 24V DC, KRP11DG· ' 
24V DC or KRP14DG· 24V DC relay. 

4. Use with Potter & Brumlield KHPI7D11- 24V DC relay. 

5. Supplied with 180 seconds delay: adjustable to 1.8 sec· 
onds with external resistor (not furnished). 

6. Use with Potter & Brumfield PRllAY- 120V AC relay. 

7. Provides delay on release: all others have delay on operate. 

8. Internal relay contacts rated at 10 VA, other ratings 
available upon reques!. 

9. Does not false operate. 

10. Internal relay has 5 ampere rated contacts. 

UNDERWRITERS' LABORATORIES, INC. -When any of these 
sockets is used with an associated relay that is recognized 
by U I L under the Component Program, then the socket 
is recognized as a "suitable mounting means" for that 
relay. None of these sockets alone has U/L recognition. 

Various combinations of these sockets mounted close 
together o·n one panel provide front wiring convenience 
and design flexibility. All screw terminals are accessible 
from the front. These compact, rugged sockets allow 
broad relay control functions that include: 

• 1 Form A to 3 Form C 
switching 

• 5 or 10 amp load 
capability 

• AC or DC operation 

• Impulse switching 

• Solid State time delay: 
fixed and variable (local 
or remote) 

• Mechanical latching 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ F POTTER & BRUMFIELD 
Princeton, Indiana 47570 8121385-5251 TWX: 812-291-4125 

SOLID STATE HYBRID RElAYS 

SOLID STATE 
HYBRID RELAYS 

SOLVE MANY CR.JTICAL 
SWITCHING PROBLEMS 

Now, these new devices make it 
possible to interface semiconduc· 
tor logic circuits with inductive 
loads such as motors, solenoids, 
or relays. Inputs as low as 60 
microwatts switch 7 ampere loads. 
And they install conventionally, 
too! Look at tomorrow's switching 
devices today •••• 

EDT SERIES combines Input/output isolation of Hz. Expected life greater than 10 million opera· 
reed relay with inrush switching capabilities, tions. Bounce free. Operate time: 2 msec. maxi· 
long life of solid state switch. Switches 7 amps, mum. Release time: 10 msec. maximum. Typical 
60 Hz @ 25°C ambient with nominal load voltage "Closed contact" voltage drop is 1. IV. Octal 
of 120V. Rated 5 amps rms 60 Hz @ 55°C am· terminals fit standard 8·pin socket on page 11. 
bient. Minimum operating current: 200 mA, 60 Weight 5.5 ozs. approx. 

EDA SERIES has output switching characteristics, occurs at 0.5V DC or less. Rate of control 
package, mounti"g of EBT, plus control signal voltage change: 1V/msec. min. Polarity protec· 
amplifier. Operates from current sourcing output tion provided. Operate Time: 2 msec. max. @ 
mode of DTL, TTL logic circuits, 60 microwatt Must Operate control voltage; Release time: 10 
signal switches 7A load. Must Operate voltage: msec. max. @ Must Release control voltage; 
2.4V DC @ approx. 25 /Lamp at 24V DC supply. both rated at nominal supply voltage. 
Maximum input is 30V DC or 1 mAo Release 

KUA SERIES Amplifier·driven KUP relay, offers nal: 30V DC or 1 mao Must Release control volt· 
standard input sensitivity of 60 microwatts. age: 0.5V DC @ specified supply voltage. Polarity 
Operates from low power signals associated with protection provided. Gold·flashed fine silver con· 
integrated circuits: OTL and TTL logic outputs tacts switch SA @ 28V DC res. or 120V 60 Hz, 
in the current sourcing mode. Control signal of 80% P.F. Terminals: .187" q.c./solder fit stand· 
2.4V DC @ approx. 25 /LA operates relay at ard KU sockets on page 3. Clear polycarbonate 
specified supply voltage. Maximum control sig· case. Weight: 3.5 ozs. approx. 

KUR SERIES Alternate direct·action, impulse reo input pulse (25 msec. min. duration and 1200 
lay employs permanent magnet latching relay PPM max.) is received. Holds mode with or with· 
plus flip·flop circuit that switches on leading out power. Controlled from single DC source. 
edge of applied pulse. Recommended for pulse Contacts gold·flashed fine silver rated SA @ 28V 
operation or alternate energizing of two loads, DC, or 120V AC, 80% P.F. Terminals: .187" q.c./ 
has permanent memory, alternate action fea· solder fit standard KU sockets on page 3. Has 
tures. Transfers DPDT contacts when specified yellow plastic dust cover. Weight: 3.5 ozs. approx. 

JDA SERIES Sensitive, amplifier·driven reed relay fea· 
tures same 0.275" low prOfile, Dual Thin·Line design as 
JDT reed relay series. Control signal is amplified by 
solid state driver circuit with sensitivity of 100 micro· 
watts. Designed to operate from output of DTL and TTL 
logic circuits in current sourcing mode. Control signals 
between 2.4 and 30 volts DC will operate the JDA relay 
when specified supply voltage is applied. Release occurs 
when control signal is reduced to 0.5V DC, or less. 
Nominal supply power requirement approximately 490 
mW in the activated state. Relay is designed for control 
voltage change to exceed the rate of IV msec. Contacts 
are 2 Form A (DPDT·NO) rated 10 watts maximum resis· 
tive (50V DC or 0.5 amp max. switching) per contact. 
Terminals are spaced on 0.1" grid centers for printed 
circUit board mounting. Approximate weight: 0.4 oz. 

JOB SERIES Solid state hybrid relay designed especially 
for interfacing from solid state circuits providing DC 
signals intended to control 120V 60 Hz loads, such as 
fractional HP motors, solenoids, and contactors. Ex· 
pected life exceeds 10 million operations for· any 
specified load current and ambient temperature com· 
bination. The SPST normally open solid state "contact" 
is desi~ned to carry maximum load of 1.7 amps rms, 
60 Hz 25°C ambient, or 1.0 am rms, 60 Hz @ 55°C 
ambien . Internal RC network provi~es dv/dt suppressioniJ yet results in less than 1 mA leakage current at 120 
rms, 60 Hz. Operate time is 1 ms maximum @ nominal 
coil voltage @ 25°C. Release time is 10 ms maximum. 
Dual Thin·line package design has terminals on 0.1" 
grid centers for mounting capability on pc boards with 
other electronic components. Approximate weight: 0.6 oz. 

JDA7GB1 

JDB1DD22 

ItYBRID RELAYS 
COILS CONTACTS 

. SUGG. 
Res. In Nom. Amp RESALE 

TYPE Input Ohlhs Power Arrange. Rating PRICE 

6V 125 $16.60 
EBTlDA52§ 12V 500 290mW SPST·NO 7 16.60 

24V 2000 16.60 
KURllD11§ 24V 350 1.2W DPDT 5 15.00 

INPUT CONTACTS 

Control Supply 

DC Nom. DC Nom. 
TYPE Volt. Power Volt. Power 

EBA1GA52§ 2.4V 60/LW 24V 390mW 
KUA5Gl1§ 2.4V 60/LW 24V 1.2W 
KUAllGll§ 2.4V 60/LW 24V 1.2W 

§Enclosed Relay 
SCHEMATICS 

EBT 

+ •• • 1 

~ 
KUA 

Control: 8+ B­
Supply: A+ B-

SUGG. 
Amp RE· 
Rat· SALE 

Arrange. Ing PRICE 

SPST·NC 7 $23.40 
SPOT 5 13.70 
DPDT 5 14.15 

EBA 

Control: Pins 8+ 7-
Supply: Pins 2 + 7-

KUR 

24V DC 
Input Signal 

HYBRID RELAYS (continued) 

INPUT CONTACTS 

Control Supply SUGG. 
Amp RE· 

DC Nom. DC Nom. Rat· SALE 
TYPE Volt. Power Volt. Power Arrange. ing PRICE 

lOW 
JDA7GB1 2.4V 100/LW 24V 490mW DPST·NO (0.5 A $15.25 

MaK. 
COILS CONTACTS 

SUGG. 
Res. In Nom. Amp RESALE 

TYPE Input Ohms 

6V 125 
JDB1DD22 12V 500 

24V 2000 

Control: Pins 2 + 3-
Supply: Pins 10 + 3-

Power Arrange. Rating PRICE 

290mW SPST·NO 1.7 
$13.80 

13.80 
14.40 

SCHEMATICS 

..... '0+ 

:~~ 
40 

50 

JDA7GBI 

""""LINE LOAD~ 

I FORM A (SPST - NO) 

+~ 

JDB1DD22 
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The most fantastic relay In the world, even at a ridiculously low price, isn't worth a nickel If It arrives a week late. 
So, besides concentrating on excellent products, we also concentrate on excellent service. 
From Reed, to IC Comparator, to Crystal Can relays. Call Kratos.· You'll get relays, not delays. 

Reed Relays Dry reed or mercury wetted. weve 

got a complete line·up of reed relays all set to travel. 

In Open Frame. Printed Circuit or Axial Lead 

configurations. Our new PS-l00 series allows 

up to 150 dry reed relays to be mounted on a 

4" x 6" PC board. Tha!"s "easy reeding."' 

Kratos Reed Relays are available in A. 

B, and C contact configurations or in 

any combination of these configurations. 

Contacl ratings run from 3 walts DC up to 

I 
r f r 

50 walts DC. High voltage units are 

also on hand. 

Our popular commercial "T" 

series provdes high quality at a low 

price. Only 40~ each in quantities 

over 100.000. And, they're 

available now. 

Relays, not delays. 

Crystal Can Relays These extremely sensilive units 

are half-size Cryslal Can Relays meeting Ihe 

requiremenls of MIL-R-5757! Available in 100 or 300 

milliwatt versions, these units are also offered 

with coaxial leads enabling Ihe relays 

to swilch "RF" signals. 

"Adjust-a-Weld" is 

more than a nice name. It's a 

patented fealure Ihat 

means added reliability and 

performance in every 

Kratos (formerly' Welch) Crystal 

Can relay. 

We assem ble Ihe relay 

eem/1971 

and then complelely weld it to the frame all at one 

time. Coil arm.a,ture, f~ome, blades and contacts are all 

positioned with micrometer precision resulting in 

extremely efficient magn"etic structures, firmly 

aUached 10 Iheir rugged 

frame. Our name says 

Precision Products. 

And we mean it. 

Relays. not delays. 

IC Comparator Relays 

quality relays are spac.e saving work horses. 

Each unit consists of an Ie operational amplifier. 

a relay driver and a Reed Relay or mercury 

welled relay output. Theunils operate on a standard 

DC vollage of ± IS' volts. Conlact configuralions 

available are 1A. 2A, lB. 28, Ie or,2C. The enlire 

unit is encapsulaled and designed for mounling on a 

PC board. 

And. Ihe enlire line 'i~ ready for delivery. 

Relays. nal delays. 

Modular Power Supplies 
Besides relays, we 'ye 

There are four series: The 300 series is 50 

milliamp with dual vallage output. The 400 and 

500 series feature 100 milliamp and 200 milliamp 

resoedively: both wilh duo! voltaRe outputs. The 600 

See YELLOW SECTION for Local Offices, Phones 

series is a 5-volt single output of 500 milliamps. 

These powerhouses are about the 

smallest available ... and so 

are their prices. 

Options include magnetic 

and/or isolalion shielding, 

internal trim pots. Iwo 

extra pins for customer· 

These modular power units provide extremely tight 

regulation of as low as ±.02'10 .And, all units 

are short circuit protected. 

ThaI helps in the long run. 

There il is. A brief look at our line. For more details 

jusl call. Or wrile. We'll get bock to you in a hurry. 

,.- Relays (and power supplies), not delays. 

Precision Products 

Division of Krelos 

11161 Wesl Pico Blvd. 

Las Angeles. Calif. 90064 

Phone (213) 47B-0635 

PRECISION 
PRODUCTS' 
KRATOS 

IFormerly Phipps and Welch) 

1783 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

NO SOCKETS. NO SOLDERING. NO WIRING 
NO SPRINGS. NO MECHANICAL LINKAGE 

o [flO ITil~~~ 
LATCHING AND NON-LATCHING 

MAGNETIC RELAYS 
Plugs into your PC board . .. 

mates with plated conductors 
The Printact relay, which combines printed cir­

cuit board technology with advanced electromag­
netic design, offers custom features and economies. 

Unlike conventional relays adapted for PC board 
use with terminal pins or sockets for solder mount­
ing, the Printact relay plugs directly into the PC 
board, reducing costs and production time. The 
plated pads on the board become the fixed contacts. 
They mate with the shorting-bar contacts on the 
pivoting armature assembly, which is the single 
moving part in the re.lay.Held by a permanent mag­
net, this assembly eliminates return springs, pig­
tails, electrical and mechanical interconnections, 
which are prone to breakdown and wear, assuring 
reliable performance for. millions of cycles. 

The shorting-bar swinger contacts provide for 
isolated switching between break (NC) and make 
(NO) pads. Thus, each blade can perform a two­
pole function equivalent to one SPSTNC and one 
SPSTNO. Common switching SPOT (form C) is 
achieved by bridging one NC pad to one NO pad. 

Illustrated above is a Printact 3 blade relay which 
has its conductor pattern printed to perform a four­
pole function consisting of lA-lB-2C. 

SEND FOR PC BOARD DESIGN AIDS 

r:t-•• ~ 49 9. 

=-
; 

~ =F I F ;:: =- :: 
+ 

~ 
~tc:. ~ ~~ ~ ...: z::: ~. ...:~ i ~.~ t ---.. 9 • The above patterns, available in 2:1 and 4:1 size, when 

positioned on the layout, provide the artwork for the 
contact pads and also locate the coil clamp and relay 
positioning holes. Thus no layout to dimensions is required. 
These patterns, when used in conjunction with the PC 
board fabrication and area plating procedures, detailed 
in Tech-Notes PR-2620, assure accurate mating of the 
Printact swinger blades to the conductor pattern. 

. Design aids, complete catalog and sample with wired test 
board available upon request. 

CATALOG NUMBERS 

Volts I Coil Res. 2 Blades 3 Blades 4 Blades 

Series "G" Standard Non-Latching - Gold Contacts 
6VDC 750 6·BW2·G 6·BW3·G 6-BW4·G 

12VDC 3000 12·BW2·G 12·BW3·G 12·BW4·G 
24VDC 12000 24·BW2·G 24·BW3·G 24-BW4·G 

Series "LD" Dual Coil Magnetic Latch - Gold Contacts 
6/6VDC 3D/3D 0 6·BW2·LD 6·BW3·LD 6·BW4·LD 

12/12VDC 150/1500 12·BW2·LD 12·BW3·LD 12-BW4·LD 
24/24VDC 550/5500 24·BW2·LD 24·BW3·LD 24·BW4-LD 

For Pallad,um Contacts Substitute BP for BW 

SPECIFICATIONS AT 25°C 
Coil Power-0.5 watt "G" Series, 1.0 watt "LO,i Series. 
Contact Rating - dry circuit or low level with gold contacts; 

up to 2 amps 24v doc res. with palladium contacts. 
Cont. Res. - .050 ohm initial Dielectric - 1000 Vrms 
Insulation - 1000 megohms Temp. -30°C to +80°C 
Operate Time - 10 ms or less Release Time - 5ms or less 
Pick-up max. - 75% of rated Drop,out min. - 10% of rated 
Mech. Life - 100xl06 cyCles Thermal EMF -10 microvolts 
45db Isolation at 220 Mhz Size - 'l'a x 'l'a x I" h 
60db Isolation at 40 Mhz Weight - 0.8 ounces 

GENERAL PURPOSE 
MODULES AVAILABLE 

Where a custom board is 
not p'lanned, send for cata­
log Illustrating a variety of 
general purpose PC boards 
with etched and plated 
switching patterns to ac­
commodate single or multi­
ple relays. can be chassis 
mounted with standoff bush­
ings. Solder pads for point­
to-point wiring or edge­
connector terminals are 
available. 

rIT1r1\)·0 ml1q) rrul1 Relay Division LI U U u l1ru'J:? l1 Executone, Inc • 
P.O. Box 1430EM • Long Island City, N. Y. 11101 • (2121 EX 2·4800 
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The 
installing 
blies 
PVC, nO~I-COnaUICtl1le 
with or 
G-10 epoxy glass 
barrier type screw 
then wave soldered 
with epoxy ink. Screws are 
clamps which eliminate need 
nals to wires. Wired-in 120V. or 
8t coil terminals. 

MINIATURE 4PDT RELAY 

214BS 
Use to mount Struthers-Dunn 281XDX, 
Patter & Brumfield KHP, Clare GP-1, 
8igma 67, Guardian 1300 and others. 
No. 4-40 pan head screws accept 2 
No. 14, 2 No. 16 or 4 No. 18 wires. 
Neon lamp option (214B81). Size': 
2'12" W. x 1U," H. Rated 1OA/150V. 

3PDT KUP STYLE RELAY 

Use to mount P&B's KUP, Struthers­
Dunn 2S3, Sigma 68R3, Clare GP2 & 
GP3,CDE 20, Midtex 157 and others. 
No. 4-40 screws accept 2 No. 14 or 
16 or 4 No. IS wires. Neon lamp 
option (211BS1). Size': 2'10" W. x 
1'10" H. Rated lOA/ 150V. 

MOUNTING 
SYSTEM 

3PDT 11 PIN SOCKET 

Use to mount struthers-Dunn 214 & 
314, Potter & Brumfield KAP & KRP, 
Sigma 50 & 42, Magnecraft 88, Am­
perite thermal delay. No. 4-40 pan 
head screws accept 2 No. 14, 2 No. 
16 or 4 No. 18 wires. Neon lamp 
option (211BR1). Size': 2lh" W. x 
1'18" H. Rated 10A/150V. 

3PDT KUP STYLE RELAY 

11BS 
Use to mount KUP, Struthers­
Dunn 2S3, Sigma 6SR3, Clare GP2 & 
GP3, CDE 20, Midtex 157 and others. 
No. S-32 screws accept up to 12 

~ AWG wire. Neon lamp option (11BS1). 

SAVES 30% 
installation labor 
over conventional 
mounting wiring methods. 

2PDT OCTAL SOCKET 

(Slim Width) 

Use to mount all standard octal plug­
in relays, especially high density 
mounting of mercury wetted relays 
with octal base. No. A-40 pan head 
screws accept 2 No. 14, 2 No. 16 
or 4 No. IS wires. Size': 1'12" W. x 
llh" H. Rated 10A/150V. 

2PDT OCTAL SOCKET 

8BR 
Use to mount all standard octal plug­
in relays, timers and tubes. No. S·32 
screws accept up to 12 AWG wire. 
Neon lamp option (SBR1). Size": 2" 
W. x 1'14" H. Rated 10A/300V • 

SEC. 4500 • RELAYS 

2PDT OCTAL SOCKET 

208BR 
Use to mount all standard octal plug­
in relays and 2" square timers. No. 
4-40 pan head screws accept 2 No. 
14, 2 No. 16 or 4 No. IS wires. Neon 
lamp option (20SBR1). Size": 2" W. 

1'10" H. Rated 10A/150V. 

3PDT ll-PIN SOCKET 

llBR 
Use to mount all standard ll-pin 
plug-in relays, timers and tubes. No. 
S-32 screws accept up to 12 AWG 
wire. Neon lamp option (llBR1). 
Size": 3" W. x 1'14" H. Rated 10A/ 
300V. l:Size<: 3" W. x 1'14" H. Rated 10A/ 

. 300V. 

-----.-~---~--" . , --
2 & 3PDT QUICK-CONNECT TABS 

SOR 
110R 
Use to mount all standard octal 
(SQR) and ll-pin (llQR) plug-in re­
lays, timers and tubes. Quick·con­
nect terminals are double '14" tabs. 
Neon lamp option (SQR1 and 11QR1). 
Size": 2" (SQR), 3" (l1QR) W. x 1'10" 
H. Rated 10A/300V. 

MOUNTING TRACK 

85:l J 
J--.I ,_,'" 

TK2 
SNAPTRACKTM mounting track is de­
signed for maximum utility of both 
socket mounting and as a non-con­
ductive rigid PVC chassis for custom 
circuits, or for breadboarding new 
circuits. Standard lengths of 6, 12, 
24 and 4S". Accepts 3" nominal 

P.C. BOARD EDGE CONNECTOR 
ASSEMBLY 

22PCB 
with optional 
"Kluge"- pcb 

Solve single and two card termina­
tion problems. Converts 22 pin card 
guided edge connector to screw 
terminal wiring. Also available is 
optional 22-pin pcb "Kluge" board 
for prototyping circuits. Holes drilled 
for DIP devices. Terminal size": 5" 
W. 1lf4" H. top of terminal block. 
PCB size<: 4.5" W. x 5" H. max. 
suggested. ; (Guide depth 2'12") 

"Socket assembly mounted in 3~2" wide SNAPTRACK. 

rP.C~ERMINAL BLOCKS) 
I I PCY·4 ....... I I (No.8 Screws) ...... j 

I 2PCY·6 
(No.4 Screws) 

Designed for direc~ Insertion into 
~;cw~~:r~~ld~~:d~IOCkS can be hand 

Cat. No. Length 
No. Terms. (inches) 

2PCV·4 4 1.400 
2PCV-6 6 2.050 
2PCV-7 7 2.375 
2PCV-8 8 2.700 
2PCV-11 11 3.675 

PCV-3 3 . 1.400 
PCV-4 4 1.82e 
PCV-6 6 2.700 

REED DEVICfS INC. 2l W 18) 11 ill A ue,~uc. Glen Ellyn, Illuwis (i(j J:J7 • "3l2, 8 i,'J-20')0 
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HIGH 
VOLTAGE 

SWITCHES, RELAYS, MEASUREMENT, 
CONTROL, ENERGY STORAGE SYSTEMS, 

SAFETY, AND ACCESSORIES. 

VACUUM POWER 
INTERRUPTING 

CONT ACTORS AND 
CIRCUIT BREAKERS 
5 to 38 KV RMS operate 

50 to 1200 amps continuous 
2,000 to 12,000 amps interrupt 

,10,000 to 40,000 amps momentary 

HIGH CURRENT SWITCH 
G SERIES 

Hi-r TM 

HIGH VOLTAGE 
VOLTMETER 
High Impedance 

Portable 
Instrumentation 

,OOIV to 120 KV 

DEVICES 
DC, 60 CYCLES, RF, PULSE, 

FOR ELECTRONIC AND POWER. 
1,000 VOLTS TO 600,000 VOLTS. 

HV RELAYS 
E SERIES 

Open style 
50 to 100 amps 

12 to 300 KV PK 
SPDT RELAYS 

E SERIES 

Economical 

Open Style 
12 to 70 KV 

50 to 100 amps 

100 to 4,000 amps 
Continuous 
Small size 

to 100 KV, PK test 
Air solenoid operated 

HV ROTARY 
SWITCHES 

R SERIES 

To 100 KV PK 
10 to 100 amps 

Multi-Pole 
Multi-Position 

GROUNDING RELAYS 
LOW CORONA 

D SERIES 

Spring or Gravity operated VOLTAGE DIVIDERS 
to 600 KV, 100 amps VD SERIES 

HV SAFETY GROUNDING INTERLOCKS, SAFETY DEVICES, 
SPECIALTIES. Models pictured are examples of a related 
seri es. Currents are RMS continuous rati ngs~ Voltages Ii sted 
are Peak 60 Cycle Test values. Operating values are generally 
1/3 to 2/3 that of peak test values. Spark-over is generally 
10% to 30% higher than peak test listed. Let us quote on 
specific items since most models are available NO, NC, SPOT, 
and latching, with 115 AC actuators. Many items are not listed 
and ,prices and models can change without notice. 

ROSS ENGINEERING CORPORATION: / 

Compensated 
DC. to RF 

to 450 KV, PK 

SPHERE GAPS 
SG SERIES 

Enclosed 
Adiustable 

, to 600 KV, PK 

WRITE FOR CATALOG EM?l 

559 WESTCHESTER DRIVE, CAMPBELL, CALIF. 95008 
PHON E (408) 377-4621 

PHONE AFTER HOURS (408) 253-1572 

2171 
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RELAYS 
low cost. immediate delivery. highest quality 

RT -A compact. versatile stepping switch which 
lIows the user to create a 1 pole 40 or 48 posi­

tion. 2 pole 20 or 24 position. or 4 pole 10 or 12 
position switch depending upon application. 2 C 
off-normal and 1 C interrupter contacts are stand­
ard. Coil voltage from 6-110 VDC. Pierced .110 
faston terminals for soldering or quick connect­

disconnect. A die-cast metal frame. Bank contacts and bifurcated 
wipers. Enclosed in dust cover. 

MINIATURE RELAYS 
RA-A 4 PDT. U.L. recognized. miniature general pur­
pose relay with gold flashed 3 amp contacts. Coil volt­
age from 6-220 VAC and 6-110 VDC. Available as 
plug-in unit to anyone of 3 different socket types. with 
solder lugs or standard P.C. terminals. Enclosed in dust 
cover. Various contact materials available. 

RE-A miniature relay having 6 form C con­
tacts rated at 2 amps. Coil voltage from 6-115 
VAC and 6-60 VDC. Mounts as a plug-in. with 
solder lugs or mates with socket which is on 
P.e. spacings. Enclosed in dust cover. 

GENERAL PURPOSE RELAYS - INDUSTRIAL 
CA 

CA-A dependable. robust unit. similar to CAD series except open frame. Sup­
plied with pierced .110 faston terminals for soldering or quick connect-discon­
nect. P.C. terminals optional. Coil voltage from 6-230 VAC. 50/60 cycle. 6-110 
VDC. Recognized by U.L. under File E38891. 

CAD-A compact, plug-in relay with dust cover. Available with 1. 2. or 3 PDT 
contacts rated at 5 or 10 amps. The 8 or 11 pin base mates with any standard 
tube socket. Coil voltage from 6-230 VAC. 50/60 cycle. and 6-110 VDC. 

CAD 

RM-A small. low cost relay supplied with pierced .187 faston terminals for plug-in. soldering. or quick connect-disconnect ap­
plication. Dust cover. plain style. for socket applications. or with slotted flanges on both ends of dust cover to permit bracket 
mounting directly to chassis. Neon lamps. external test button also available. 10 amp contacts. Sockets available. Recognized by 
U.L. under File E38891. 

SENSITIVE RELAYS 
CSD/CMD-Mechanical construction similar to CA 
or CAD types but with sensitivity ranging from 40-
300 MWand 250 MVA. Max. 3 PDT. Coil voltage 
from 5-200 VAC and 4.9-100 VDC. 

MECHANICAL LATCHING 
CBT -A dual coil mechanical relay with dust cover which may be 
operated continuously up to 1000 cycles per hour. Screw terminals 
for all contact and coil connections. 4 PDT 
and 6 PDT contacts rated at 10 amps. Voltage 
from 6.-220 VAC and 6-110 VDC. 

CBF-Plug-in unit as above. Mates with 2 

OVERLOAD RELAYS 
FA-An overload relay which prevents single 
phasing in a 3 phase circuit. Open frame de­
sign with 3 poles rated from .35 amps to 100 
amps. Equipped with reset button for manual 
or automatic operation. 

FK-Miniature enclosed version of the above. which is easily 
mounted on screw terminals of contactors. Contacts rated from 
. 12 to 9.0 amps. 

MAGNETIC LATCHING 
CRD/CRF-A single coil magnetic latching 
relay similar in base design to the CAD or 
CAF series. CRD has octal or 11 pin base. 
CR F pierced .110 faston terminals for solder­
ing or quick connect-disconnect applications. 
P.C. terminals can be furnished. Since no parts 
are subject to wear or friction. longer life is 
obtainable than with the mechanical latching 

relay. DPDT and 3PDT available at 10 amps. Enclosed in dust 
cover; aluminum dust cover optional with CRF type. 

RR-Miniature version of the above. but furnished as 4 PDT 
with 3 amp contact rating. Same physical size as RA relay. 
Enclosed in dust cover. 

CONTACTORS 
Open frame. 2-1/16" wide. convertible 
contacts rated from 10-1 5 amps. contin­
uous current. Coil voltage from 110-500 
VAC and 48-440 VDC. 4 and 8 pole 
types available . 

A complete variety of relay dust covers, plugs and sockets. 

Write for catalogs and discount schedules. 

SCHRACK ELECTRICAL SALES CORPORATION 1140 BROADWAY, NEW YORK, N.Y. 10001 
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TELEDYNE 
TRANSISTOR 

CASE RELAYS 

All welded construction 
TO-5 transistor type enclosure 
Contacts - gold plated 
for dry circuit requirements 
Hermetically sealed 
Excellent for high isolation 
and RF switching 
Capable of withstanding 
high shock and vibration 

Insulation Resistance 

Terminal Strength 

Temperature Range 

10,000 megohms min bet:,een :putu;ll:y 
InsuiJteej terll1lnclls 

terminal '11111 ,"'Itllstand d 1 lb. pI111 In 

65 C to 125 C (:200 C ur,its ;1'JdllalJlc 

Enclosure i~11 \','~Ided H!.:rrT1f::tlcally sealed 
Applicable Specification rv:eets 0(- exceeds r·,:1IL·R571)71 

Rated Duty ContHlL)011::' 

Contact ResIStance 
;-It m'lX r;~ted current 

o 1 OIWl max before Ide 0.2 Otl(1l ll1ilX ,]ft~1 

SPOT configurations available for all OPOT models shown 
412 412T 420/422 424A m 432 m 4120 ID~T I 

4200/4220 
8~ 

4320 
: 41200 42000/ MAG·LATCH 43200 
! OPOT ' , 42200 4PST SENSITIVE 

MAG·LATCH OPOT , 
OPOT 

CONTACT 107 at low level 107 at low level 107 at low level 107 at low leve I 107 at low level 
RATING 10· at 0.5 amp 10· at 0.5 amp 10· at 0.5 amp 10· at 0.5 amp 10· at 0.5 amp 
(OPERATIONS) 10· at 1.0 amp 10· at 1.0 amp 10· at 1.0 amp 

DIELECTRIC 500 VRMS 500 VRMS 500 VRMS 350 VRMS 500 VRMS 
STRENGTH 125 VRMS at 1.3" Hg 125 VRMS at 1.3" Hg 125 VRMS at 1.3" Hg 125 VRMS at 1.3" Hg 350 VRMS NC·NO 

125 VRMS at 1.3" Hg 

NOM. COIL DATA 5, 6, 9, 12, 18, 26.5 5, 6, 9, 12, 18, 26.5 5,6,9, 12, 18,26.5 5, 6, 9, 12, 18, 26.5 5, 6, 9, 12, 18, 26.5, 
IVDC) 36,48 

RESISTANCE -OHMS 412 & 4120 - 50, 50, 98, 220, 390, 420/422 & 4200/ 61, 120, 280, 500, 16 to 11K 
±10% at 25°C 98, 220, 390,880, 880, 1560 4220 - 61, 120, 1130,2000 

1560 280,500,1130,2000 
41200 - 50, 98, 42000/42200 - 48, 
280, SOD, 1130, 97,280, SOO, 1130, 
2000 2000 

X (NUMBER OF 8 Leads 9 Leads 420 - 9 Leads, 10 leads 8 Leads 
LEADS) 422 - 10 Leads 

LEAD LOCATION .031 

~-. ~--.on~ ~:r-

... m~H"M 
.035 

I K... .o1701~ 
lG"lYI' ~.DUDI". 36, 100EADS 

rfP. .-
SCHEMATIC ~ + '''''~ +~+ • ...sIC 

'''SIC _ 

+~+ 

.:3j , :=nW+ .~c 

.:3j 
~=nW+ ~ :11[(+ 

41;:3] 
~3] 

4120 41200 OPOT 412T OPOT 
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10' at low level 
-10· at 0.5 amp 
10' at 1.0 amp 

500 VRMS 
350 VRMS NC-NO 
125 VRMS at 1.3" Hg 

5,6,9, 12, 18, 26.5 

100, 200, 400, 850, 
1600,3300-

,031 

.~~ 

'" lY~. LEA" 

+ 0---, 

eem/1971 

10' at low level 
10· at 0.5 amp 
105 at 1.0 amp 

500 VRMS 
300 VRMS 

2K 

.03' 

1 . , '03S~"'II--
3S'1YP. ~ 10,LEADS 

36'TYP. 

712 
7120 
INDUSTRIAL 
DPDT 

107 at low level 
10· at 0.5 amp 
10' at 1.0 amp 

185 MW at 25°C 

350 VRMS 

5, 6, 9, 12, 18, 26.5 

50, 100, 220, 390, 
880, 1560 

107 at low level 
10· at 0.5 amp 
10' at 1.0 amp 

350 VRMS 

5, 6, 9, 12, 18, 26.5 

50, 100, 220, 390, 
880, 1560 

+ 0-----, 

Series 6 
14-21 Amps 

SEC. 4500 • RELAYS 

Solid. state relays that meet or exceed aU cate· 
gories of MIL-R·28750 and MIL·STD·704A. Transient 
protected on input and output. Features include 
an ultra·sensitive "coil" (compactible with 5 volt 
logic systems, such as TTL), and a zero-voltage 
switching option to minimize RFI. They can switch 
up to 5 KW, resistive or inductive loads. 

Extremely high reliability and maintenance·free op· 
eration make them ideal for aircraft control and 
power system applications. Three input "coil" 
ranges are available, 3·8 VDC, 7·85 VDC, and 90· 
230 VAC. Features include low "contact resistance" 
and "contacts" capable of withstanding overloads 
1000% above ratings. Lack of moving contacts pre· 
vent arcing, permitting switching in explosive at· 
mospheres, controlling motors, solenoid valves, ac· 
tuators, transformers, etc. 

See YELLOW SECTION for Local Offices, Phones 1789 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES ! CONTROLS & DRIVES 

ZESTRON reed relays feature a patented epoxy­
encapsulation technique to insure best possible dy­
namic characteristics. Magnetic shielding Is standard 
with electrostatic shielding available on many units. 
Circuit pins are welded to reed leads. A rigid testing 
program includes the optional "Million-Operation Run­
In and Evaluation" (MORE) test. 

MAGNETICALLY SHIELDED 
VACUUM ENCAPSULATED 

ALL WELDED LEADS 

ZESTRON* 
REED RELAYS 

DUAL IN·LlNE PACKAGE 
TTL/DTL COMPATIBLE 

o Economy DIP - 260 o Diode Suppression - 262, 267 o Electrostatic Shield - 265. 267 o Sensitive Coils - 260, 262 o Other contact configurations 
available. 

ULTRA·MINIATURE. SMALLER 
THAN DIP FOR PC MOUNT 
o 1 msec. operate - 225 o 0.5 msec. operate - 226 o Electrostatic and magnetic 

shielding standard. 

PROVEN RELIABILITY 
ECONOMY AND VALUE 
o Optimum performance per doHar - 360 o Electrostatic Shielding for 

RF and Video Applications - 365 

MINIATURE FORM C 
MINIATURE MERCURY WmED 

. 0 24 Volt coils 
o Smallest available form C - 450 
.0 Smallest available mercury wet - 451 

LOW THERMAL EMF 
MULTIPLE CONTACT CONFIGURATIONS 
o <3p.V Thermal EMF - 545 o Package compatibility in 

forms A, Band C, 1 to 4 poles - 550 

HIGHEST POWER. DRY REED 
OR MERCURY wmED 
o 1 Amp dry reed - 650 o 3 Amp mercury wet - 651 o Up to 50 VA. 

.2" x .28" X .78" 

". 
.21" X .21" X .81" 

""... 
.26" x .26" X 1 .41" 

.39" X .39" X 1.08" 

4<~""""",,~J~ 

:;,. 
~ ~ < " 

.50" X .50'" X 1.42" 

.62" X .62" X 2.64" 

·TRADEMARK ZESTRON Reed Relays are manufactured by: 

ZESTRON* 
REED RELAYS 
Brief specifications are listed below. 
FOR DETAILED SPECIFICATIONS OR A COPY 
OF OUR COMPLETE CATALOG, PLEASE WRITE 
OR CALL. 

SELF-oRGANIZING 8Y8TE~ INC. 
P.O. BOX 9918 • DALLAS. TEX •• 75214 • (214) 276·9487 

260 4.5 500 
262 12 lK 

100 lA rnA 28 3 

265 4.5 300 
267 12 600 

4.5 150 
225 6 170 250 50 4 rnA 

12 680 
lA 

4.5 230 125 28 3 226 rnA 12 UK 

lA 4.5 110 
360 6 to 500 50 10 
365 2A rnA 

12 880 

lA 250 50 4 
450 rnA 

4.5 110 
lC 12 to 125 28 3 

rnA 
24 3.2K 

451 lA lA 28 28 

1A.2A 4.5 160 10 12 0.1 545 3A 12 to 3K rnA 

lA,2A, 90 500 
3A,4A to rnA 50 10 

550 l8,2B 4K 
6 

lC,2C 125 3 
3C,4C 12 45 rnA 
lA,2A to 28 

551 24 28' 3A,4A 
2K 

lA 
1B 

lA 
2A lA 15 4A 

650 6 250 lC 45 
2C 12 to 500 10 4C rnA 

24 3.4K 
lA 

651 2A 3A 400 50 4A 

>3 0.3 X 10' 

>3 
x 10' 

0.5 

>20 
X 10' 

>3 
X 10-

2 

3 >20 
X 10' 

2 >100 
X 10' 

>10 
X 10' 

2 

3 >20 
X 10-

>20 
3 X 10' 

7 >10 
X 10' 

3 >100 
X 106 

SELF-oRGANIZING 8Y8TE~ INC. P.o. BOX 99l8/DALLAS, TEX., 75214/(214) 276·9487/PLANT: 3121 BENTON/GARLAND, TEX., 75040 
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SEC. 4500 • RELAYS 

• Smallest Multi·Pole Relays 
Series 372 • Occupies only 0.02 cu. in. in Industry 

• Operates on only 50 mw of power • Occupies 0.055 cu. in. per pole 

• Operate time 300 microseconds (typical) • Operates on 90 mw 

• Insulation resistance as high as 1 x 1014{) • P.C. board mount 

• Contacts rated at a full 7 watts Series 442 • Contacts rated at full 7 watts 

MICRO-MINIATURE REED RELAYS " 

• Contact rating: 
10W,500 ma 

• Coil voltages: . 
6,12 or 24 VOC 

• Insulation resistance: 
5x 1010{) 

PRINTED CIRCUIT 
BOARD MODEL 

Series 3421 

HIGH DENSITY MODEL 

MINIATURE REED RELAYS 

• All contact configurations 
available 

• Contact arrangements, single 
pole to 6 pole models 

• Coil voltages: 6-48 VDC • Coil voltages: 6 to· 48 VDC 
• Contact rating: 10 watts • Coil ratings: 125 to 600 mw 
• Standard 1" grid spacing Series 262 • Contact rating: lOW 

STANDARD REED RELAYS MERCURY WETTED REED RELAYS 

• Coil ratings: 200 to 1500 mw 
• Contact ratings to 50W 
• Operating time: 2.5 ms (typical) 
• Coil voltages: 6 to 120 VDC 

Series 3002 ~. Series 3002 Hg 

e Contacts: 1 to 5 pole 

• Coil ratings: 200 mw for 1 pole, 
to 1500 mw for 5 poles 

• Coil voltages: 6 to 120 VDC 
• Contact rating: 3 amp up to 50W 

For complete details on how Wheelock can help solve problems involving space. 
weight and environmental limitations, write for the NEW Wheelock Reed Relay 
Catalog. It features the latest test data on reed relay life and reliability, dynamic 
characteristics and static characteristics. 

SIGNALS INC.· 273 BRANCHPORT AVENUE· LONG BRANCH, NEW JERSEY 07740· (201) 222-6880 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1791 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

NPE Controls Relay Ma,nufacture 
Relay-For Greater Reliability-

REED SWITCHES 

SUBMINIATURE STANDARD 
DRY REED SWITCH DRY REED SWITCH 

69-2421 694321 

r- ~ 
~ 
-.f 

l ~l 2.095" ," 
I 

.. 
-1.=-J 

I" 3. ~. 

I 

U 
',6 

1 

J I 
.1OO"OIQ. 

.200"dlo .. 

Physical Characteristics 
Contact arrangement Form A (SPSTNO) Form A (SPSTNO) 
Contact material Rhodium Rhodium 
Atmosphere Dry inert gas Dry inert gas 
Termination Solderable or weldable Solderable or weldable 

Contact Ratings (max.) 
Voltage 100 v D.C., 150 v A.C. 150 v D.C., 250 v A.C. 
Current (switch) .5 amp 1.5 amps 
Current (carry) 3 amps 6amps 
Power (D.C.) 15 watts 25 watts 
Power (A.C. suppressed) 25 volt·amperes 40 volt·amperes 
Resistance (initial) 200 milliohms 50 milliohm~ 
Peak breakdown voltage 300 volts 500 volts 

Operating Parameters 
Pull·in (specify range) 17.S to 62.S ampere turns 40 to ISO ampere turns 
Drop-out (specify range) approx. "h of pull·in approx. '12 of pull·in 
Operate speed 1 msec (incl. bounce) 2.5 msec (incl. bounce) 
Release speed .1 msec 1.0 msec 
Closure rate (maximum) 2000 hertz 400 hertz 
Temperature range -5SoC to + 150°C - 55°C to + 155°C 
Insulation resistance 1012 ohms min. 1012 ohms min. 
Capacitance .5 picofarad 1.5 picofarads 
Shock 200G max., 11 ± 1 msec 100G max., 11 ±1 msec 
Vibration 30G max. @ 0 to 1700 30G max. @ 0 to 600 

hertz hertz 

Life and Reliability 
(End·of·Llfe criteria: con· 
tact loss of 500 MY 
max. for Rated and In· 
termediate Loads, 100 
MY max. for Low Level 
Load, 50 ohms max. for 
Dry Circuit Loads.) 

Rated Power load 
-life 20 x 106 20 X 106 

Intermediate Load 
-life 100 x 106 100 X 106 

Low level Load -life 100 x 106 100 X 106 

Dry Circuit load -life 500 x 106 500 X 106 

""abash 
WRITE FOR DETAILS AND DESIGN ASSISTANCE 

MERCURY-WETTED RELAYS 

PIC MOUNT 

.200 J. -, .400 !' -==r 

DATA SHEET PIC MOUNT 

SINGLE·SIDE-STABLE, SINGLE WOUND 

Coil Must Must Maxi· Part Number 
Resistance Dperate Release mum 

Ohms Voltage Voltage Voltage Form C Form D 

385 4.35 .79 27.8 5507·110·0435 5107·110·0435 
1540 8.70 1.5 55.5 5507·110"()870 5107·110·0870 
5900 17.3 3.2 109. 5507·110·1730 5107·110·1730 

SINGLE·SIDE-5TABLE, DDUBLE WOUND 

190/190 . 4.35 .79 19.6 5507·210-0435 5107·210·0435 
780/780 8.70 1.5 39. 5507·210·0870 5107·210·0870 

2950/2950 17.3 3.2 77. 5507-210-1730 5107·210·1730 

BI·STABLE, DOUBLE WDUND 

190/190 ±1.71 ± .61 19.6 5507·220"()171 5107·220·0171 
7801780 ±3.45 ±1.20 39. 5507·220·0345 5107·220·0345 

2950/2950 ±6.90 ±2.46 77. 5507·220·0690 5107·220·0690 

Other standard relays are shOwn In the complete catalog. 
Special relays available upon request. 

PLUG-IN MOUNT 

MAX. MAX 

""L~~I 
L--r--+----,·~tJ'~ 
.575 

BOTTOM VIEW 

ffi' :Qsi 
8 
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from Switch to Finished 
Better Performance I 

SEC. 4500 • RELAYS 

REED 
RELAYS 

SERIES I I END (TYP.) AND SIDE VIEWS I AVAILABLE CONTACT FORMS 

'MlNIATURE 
~]·"f'''O~ 
~.188 

.IOO-J..! \ --"T I I 
lTYP.) L .025 SQ. ITYP.I t--- I.OOO-----i 

r--*i r--'.26.~ 

11]""·1 I 
~ .1 •• U U 

.IOO-l-! t. -, I I 
(TYP.) ,025 SQ. {TYP.l ~I.OOO---l 

l*~ r---'.2'O~ 

II]M ... t; J 
~.125 

.IOO..j..J '- ~ \I \I 
(TYP.' .015 X .022 (TYP.) .IO~.900~.IO 

T .... 
-.L 
.125 

~
------j 

.150J-,.f .04$ )C .02'SCTYp~ 
(TYP.) 

r---*---j t+1 ---'.720~"''"-'' ---11 

I 11""1 I u u u u u u U U ."8 ... U--------.iU 
*"t '--.C25 SO.ITYRI t f-I ---2.500,---.,.11 

fi H 
IT :.1-250 .,.. 

OIIIU.-":HDLEIN nV1!1 

PCItClAlWITYP.1 

lA 
2A 
3A 
4A 
SA 
IB 
2B 
lAlB 

lA 
2A 
3A 
4A 
SA 
lB 
2B 
lAlB 

lA 
2A 
3A 
4A 
SA 
6A 
lB 
2B 

lA 
2A 
3A 
4A 
SA 
6A 
lB 
2B 

lA 
2A 
3A 
4A 
SA 
6A 
SA 
lB 

lA 
2A 
3A 
4A 
SA 
6A 
SA 
lB 

lA 

lA2B 
lAlC(2AlB) 
2AIB 
2A2B 
IBIC(lA2B) 
lC 
2C 
3C 

lA2B 
lAlC(2AlB) 
2AIB 
2A2B 
lBlC(lA2B) 
lC 
2C 
3C 

lAlB 
lA2B 
lAlC(2AlB) 
2AlB 
3AlB 
3A2B 
4AlB 
lBlC(1A2B) 

lAlB 
lA2B 
lAlC(2AlB) 
2AlB 
2A2B 
3AlB 
3A2B 

,4AIB 

2B 
'AlB 
lA2B 
lAlC(2AlB) 
2AlB 
2A2B 
3AlB 
3A2B 

2B 
lAlB 
lA2B 
lAlC(2AlB) 
2AIB 
2A2B 
3AlB 
3A2B 

lA(mag.latch) 
2A(mag.latch) 

lA(mag.latch) 
2A(mag.latch) 

lC 
2C 
3C 
4C 
lA(mag.latch) 
2A(mag.latch) 

4A2B 
IBlC(1A2B) 
lC 
2C 
3C 
4C 
lA(mag.latch) 
2A(mag.latch) 

4AIB 
SA2B 
IBIC(IA2B) 
lC 
2C 
lA(mag.latch) 
2A(mag.latch) 

4AIB 
SA2B 
IBIC(lA2B) 
lC 
2C 
lA(mag.latch) 
2A(mag;latch) 

t Ul .;;uL;, listed Series 
,,,./ 

'Variable dimension depending on series and contact configuration. (Range: 832 Series: .445 to 1.20; 822 Series: .405 to 
.810; 823 Series: .465 to .875; 824 Series: .382 to .882; 842 Series: .645 to 2.170; 843 Series: .700 to 2.216 inches.) 

CONTACT RATINGS For miniatures, see pre­
ceding page reed switch part number 69-2421; 
for standards see reed switch part number 
69-4321. 

LIFE AND RELIABILITY For miniatures see 
preceding page reed switch part number 
69-2421; for standards see reed switch part-
number 69-4321. . 

OPERATING 
PARAMETERS 
Temperature: 
Shock: 
Vibration: 
Insulation 

resistance: 
Capacitance: 

MINIATURE 
-55°C to +105°C 
200G max., 11 ± 1 msec 
30G max.@O to 1700 hertz 

1012 ohms min. 
.5 picofarad 

STANDARD 
-55°C to +105°C 
lOOG max., 11 ± 1 msec 
30G max. @ 0 to 600 hertz 

1012 ohms min; 
1.5 picofarads 

NEW PRODUCT ENGINEERING, INC. A Subrmiar, of Wabarh Magno,;cr, Inc. ""abash 
First and Webster Streets, Wabash, Indiana 46992 Telephone (219) 563-2191 TWX 810-290-2722 
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. ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

~ astrodyns • • Inc. 

HEAT TRANSFER AND DISSIPATION DEVICES 
OVER 75 BASIC HEAT SINK DESIGNS ••• PLUS CUSTOM DESIGNS. 

ENGINEERING & DESIGN CAPABILITIES which will deliver the most appropriate 
cooling solution for every requirement are available with rapid response. For 
design assistance, quotations or complete catalog information, call 
(617) 272-3850 ' 

FORCED CONVECTION 
MODULAR design permits custom assembly of compact 
packages containihg from 4 to'16 individual heat sinks, 
serviced by a single, standard compact blower. Side 
panels provide space for terminal boards or mounting 
associated components. UP, TO 40 SINKS MOUNTED 
TO A SINGLE FAN-insulated electrically and separated 
physically with direct access to each mounted component 
- are provided by the 2601 Series. 
(Bulletins FC-404/FC-601) 

NATURAL CONVECTION 
UP TO 200/0 MORE COOLING area per Inch of length 
Is provided by the patented T-iin construction. Units at 
right are illustrative of more than 70 natural convection 
models. Maximum dissipation In minimum space Is pro­
vided with or without forced cooling. 
(Catalog NC-2S00) 

MODULAR HEAT SINK 
Model 2520' permits custom assembly of natural convec­
tion packages with all components and wiring on one 
side and cooling surfaces on the other. Units may be 
epoxy bonded or permanently brazed. 
(Bulletin NC-S20) 

HIGH POWER COMPONENTS 
Wide shelf of Model 2507 permits easy mounting of high 
power components Including SCRa. 
(Bulletin NC-S07) 

TRANSISTOR HEAT SINKS 
2700 Series provide easy, secure mounting for computer, 
circuit board and other applications. 
2800 Series for low power transistors provide large 
surface contact with chassis or other mounting surface. 
Both 2700 and 2800 Series accommodate TO-5 and TO-9 
cases. 
(Bulletin NC-701) 
"GEAR" Type, Model 2201, provides increased surface 
area with angled fins for optimum natural convection 
cooling of low power devices. 
(Bulletin NC-201) 

CIRCUIT BOARD TYPES 
2300 Series flush-mount, natural convection units permit' 
high packing density and free circulation of air from any 
direction regardless of mounting position. Four models 
have common 1.81" square base. 
(Bulletin NC-SOO) , 

ULTRA-HIGH POWER 
"HOCKEY-PUCK" HEAT SINKS 

Five models provide high compression mounting for 
SCRs. Unique combination electrical terminal (600 amps) 
and spring-loaded mounting clamp allow easy replace­
ment of rectifier/heat-sink assembly. CLAMPS for mount­
Ing with pressures to 2,000 Ibs. 
(Catalog HP-SOO) 

COMPACT HEAT EXCHANGERS 
Six all-copper models, available from stock, provide high 
heat exchange efficiency with low pressure drops. 
Supplied with or without fans. 
(Heat Exchanger Bulletin) 

2401-12B 

2501 

2703 

2554 

~ astrodyneJ inc. 
SUBSIDIARY OF ROANWELL CORPORATION 

353 MIDDLESEX AVENUE. WILMINGTON, MASS, 01887 
(617) 272·3850 TWX: 710·347·0704 

2404-12B 

I 
2503 2506 2513 

2701 2801 

2300-010 

260~-40B 

• 
2515 2507 

2802 

2300-005 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

CARTER'S 
POPULAR TRANSISTOR LINE 

METAL CAN TRANSISTORS 

2N497 2N760 2N1507 2N2218 2N2351A 2N2800 2N3019 2N3250A 
2N498 2N760A 2N1613 2N2218A 2N2352 2N2801 2N3020 2N3251 
2N656 2N783 2N1613A 2N2219 2N2352A 2N2837 2N3036 2N3251A 
2N657 2N784 2N16138 2N2219A 2N2353· 2N2838 2N3056 2N3299 
2N696 2N784A 2N1711 2N2220 2N2353A 2N2861 2N3056A 2N3300 
2N697 2N834 2N1711A 2N2221 2N2364 2N2862 2N3057 2N3301 
2N698 2N834A 2N1711B 2N2221A 2N2364A 2N2865 2N3057A 2N3302 
2N699 2N835 2N1889 2N2222 2N2368 2N2868 2N3072 2N3326 
2N699A 2N870 2N1890 2N2222A 2N2369 2N2895 2N3073 2N3388 
2N699B 2N871 2N1893 2N2236 2N2369A 2N2896 2N3081 2N3485 
2N706 2N910 2N1893A 2N2237 2N2380 2N2897 2N3107 2N3485A 
2N706A 2N911 2N1990 2N2243 2N2380A 2N2898 2N3108 2N3486 
2N706B 2N912 2N2102 2N2243A 2N2405 2N2899 2N3109 2N3486A 
2N706C 2N915 2N2102A 2N2270 2N2479 2N2900 2N3110 2N3502 
2N708 2N916 2N2192 2N2297 2N2481 2N2904 2N3115 2N3503 
2N718 2N917 2N2192A 2N2303 2N2483 2N2904A 2N3116 2N3504 
2N718A 2N917A 2N2192B 2N2309 2N2484 2N2905 2N3117 2N3505 
2N719 2N918 2N2193 2N2310 2N2484A 2N2905A 2N3120 2N3671 
2N720 2N929 2N2193A 2N2311 2N2509 2N2906 2N3121 2N3672 
2N720A 2N929A 2N2193B 2N2312 2N2510 2N2906A 2N3122 2N3673 
2N721 2N930 2N2194 2N2313 2N2511 2N29Q7 2N3133 2N3700 
2N722 2N930A 2N2194A 2N2314 2N2586 2N2907A 

2N3134 2N3701 2N730 2N930B 2N2194B 2N2315 2N2604 2N2958 
2N731 2N956 2N2195 2N2316 2N2605 2N2959 2N3135 2N3725 

2N743 2N957 2N2195A 2N2317 2N2645 2N2960 2N3136 2N3725A 
2N743A 2N1131 2N2195B 2N2350 2N2695 2N2961 2N3210 2N3838 
2N744 2N1132 2N2205 2N2350A 2N2696 2N3010 2N3227 2N4080 
2N744A 2N1420 2N2217 2N2351 2N2703 2N3011 2N3250 2N4137 

EPOXY TRANSISTORS 

2N3563 2N3689 2r..J4274 2N4971 2N5139 CEN916 CEN3504 CSE5020 
2N3565 2N3690 2N4275 2N4972 2N5141 CEN918 CEN3962 CSE5021 
2N3566 2N3691 2N4354 2N5126 2N5142 CEN930 CSElOOl CSE5022 
2N3567 2N3692 2N4436 2N5127 2N5143 CEN956 CSElOO2 CSE5023 
2N3568 2N3693 2N4437 2N5128 CEN697 CEN1132 CSE2001 CSE5024 
2N3569 2N3694 2N4917 2N5129 CEN706 CEN613 CSE2002 CSE5050 
2N3638 2N4121 2N4944 2N5130 CEN708 CEN1711 CSE3001 CSE5051 
2N3638A 2N4122 2N4945 2N5131 CEN718A CEN2219 CSE3002 CSE6001 
2N3641 2N4140 2N4946 2N5132 CEN722 CEN2222 CSE4001 CSE6002 2N3642 2N4141 2N4964 2N5133 
2N3643 2N4142 2N4965 2N5134 CEN744 CEN2369A CSE4010 CSE6010 

2N3644 2N4143 2N4967 2N5135 CEN870 CEN2484 CSE5001 CSE7001 

2N3645 2N4248 2N4968 2N5136 CEN871 CEN2905 CSE5002 CSE8020 
2N3646 2N4249 2N4969 2N5137 CEN914 CEN2907 CSE5003 CSE8021 
2N3688 2N4250 2N4970 2N5138 CEN915 CEN3502 CSE5006 CSE8521 

@ CARTER SEMICONDUCTOR INC. 
374 BAYVIEW AVENUE • AMITYVILLE, L.I., NEW YORK 11707 

Telephone: (516) 598-0660 TWX: 510-224-6691 
Midwest Tel.: (312) 498-4260 West Tel.: (415) 941-7066 
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CENTRALAB SEMICONDUCTOR 
Division. GLOBE-UNION INC. 

PRIME' 
SEMICONDUCTOR 
DEVICES Microglass Regulators 

and Rectifiers and Temperature 
Compensated Reference Diodes 

PRIME' MICROGLASS REGULATORS 
400mW Microglass Regulators (00-35 Case) 

Zener Test Maximum Maximum Dynamic Brealldown DynamIc MlcrDmlnlature 
T"e Voltale Current Resistance Knee Resistance Replacement 

Number Vz@ln In hl@ln ZZK@IZK for 

mA 
'EDEC T,pe 

Yolts mA Ohms Ohms 

HM &.B 6.8 18.5 4.5 700.0 1.0 lN957 
HM 7.5 7.5 16.5 5.5 700.0 0.5 lN958 
HM 1.2 8.2 15.0 6.5 700.0 0.5 1N959 
HM 9.1 9.1 14.0 7.5 700.0 0.5 1N960 
HM 10 10.0 12.5 8.5 700.0 0.25 1N961 
HM 11 11.0 11.5 9.5 700.0 0.25 lN1&2 

HM 12 12.0 10.5 11.5 700.0 0.25 lN963 
HM 13 13.0 9.5 13.0 700.0 0.25 1N964 
HM 15 15.0 8.5 16.0 700.0 0.25 lN965 
HM 16 16.0 7.8 17.0 700.0 0.25 1N966 
HM 18 18.0 7.0 21.0 750.0 0.25 lN9&7 
HM 20 20.0 6.2 25.0 750.0 0.25 lN968 

HM 22 22.0 5.6 29.0 750.0 0.25 lN9&9 
HM 24 24.0 5.2 33.0 750.0 0.25 lN970 
HM 27 27.0 4.6 41.0 750.0 0.25 lN971 
HM 30 30.0 4.2 49.0 1000.0 0.25 lN972 
HM 33 33.0 3.8 58.0 1000.0 0.25 lN973 
HM 3& 36.0 3.4 70.0 1000.0 0.25 lN974 

HM 39 39.0 3.2 80.0 1000.0 0.25 lN975 
HM 43 43.0 3.0 93.0 1500.0 0.25 lN176 
HM 47 47.0 2.7 105.0 1500.0 0.25 1N971 
HM 51 51.0 2.5 125.0 1500.0 0.25 lN97. 
HM 5& 5&.0 2.2 150.0 2000.0 0.25 1N979 
HM &2 62.0 2.0 185.0 2000.0 0.25 lN980 

HM &8 68.0 1.8 230.0 2000.0 0.25 lN981 
HM 75 75.0 1.7 270.0 2000.0 0.25 1N982 
HM B2 82.0 1.5 330.0 3000.0 0.25 1N983 
HM 91 91.0 1.4 400.0 3000.0 0.25 1N984 
HM 100 100.0 1.3 500.0 3000.0 0.25 lH985 
HM110 110.0 1.1 750.0 4000.0 0.25 1N9a6 

HM 120 120.0 1.0 900.0 4500.0 0.25 'H987 
HM 130 130.0 0.95 1100.0 5000.0 0.25 1N988 
HM 150 150.0 0.85 1500.0 6000.0 0.25 1N989 
HM 1&0 160.0 0.80 1100.0 6500.0 0.25 1N990 
HM 180 180.0 0.68 2200.0 7000.0 0.25 1N991 
HM 200 200.0 0.1)5 2500.0 BOOO.O 0.25 lN992 

1 Watt Microglass Regulators (Case Type 6) 
Zener Test Mlllmum Maximum Dynamic 

Breakdown 
Current Dynamic Knee Resistance MiCrominiature 

T,,8 Yolta,e lIT Resistance. ZIK@IIK Replacement 
Number Yz@lzr ZzT@lzr far 

Yolts mA 
JEDEC Type 

mA Ohms Ohms 

HW &.8 6.8 37.0 3.5 700.0 1.0 lN301& 
HW 7.5 7.5 34.0 4.0 700.0 0.5 1N3017 
HW 8.2 8.2 31.0 4.5 700.0 0.5 1N3018 
HW 9.1 9.1 28.0 5.0 700.0 0.5 1N3019 
HW 10 10 25.0 7.0 700.0 0.25 lH3020 

HW 11 II 23.0 8.0 700.0 0.25 1N3021 
HW 12 12 21.0 9.0 700.0 0.25 1N3022 
HW 13 13 19.0 10".0 700.0 0.25 lN3023 
HW 15 15 17.0 14.0 700.0 0.25 lH3024 
HW 18 16 15.5 '1&.0 700.0 0.25 lH3025 

HW 18 18 14.0 20.0 750.0 0.25 1N302& 
HW 20 20 12.5 22.0 750.0 0.25 1N3027 
HW 22 22 11.5 23.0 750.0 0.25 1N3028 
HW 24 24 10.5 25.0 750.0 0.25 1N3029 
HW 27 27 9.5 35.0 750.0 0.25 1N3030 

HW 30 30 8.5 40.0 1000.0 0.25 lN3031 
HW 33 33 7.5 45.0 1000.0 0.25 lN3032 
HW 3& 36 7.0 50.0 1000.0 0.25 lN3033 
HW 39 39 6.5 60.0 1000.0 0.25 lN3034 
HW 43 43 6.0 70.0 1500.0 0.25 lN3035 

HW 47 47 5.5 80.0 1500.0 . 0.25 lN303& 
HW 51 51 5.0 95.0 1500.0 0.25 lN3037 
HW 58 56 4.5 110.0 2000.0 0.25 lN3038 
HW 82 62 4.0 125.0 2000.0 0.25 lN3039 
HW &8 68 3.7 150.0 2000.0 0.25 lN3040 

HW 75 75 3.3 175.0 2000.0 0.25 '"3041 
HW 82 82 3.0 200.0 3000.0 0.25 1N3042 
NW 91 91 2.8 250.0 3000.0 0.25 lN3043 
HWIOO 100 2.5 .350.0 3000.0 0.25 lN3044 
HW 110 110 2.3 450.0 4000.0 0.25 lN3045 

HW120 120 2.0 ·550.0 4500.0 0.25 1N3D46 
HW13D 130 1.9 700.0 5000.0 0.25 lN3047 
HWISO 150 1.7 1000.0 &000.0 0.25 lN3048 
HW180 160 1.6 1100,0 6500.0 0.25 lN3049 
HWIIO 180 1.4 1200.0 7000.0 0.25 lN3050 
HW200 200 1.2 1500.0 8000.0 0.25 lN30S1 

CENTRALAB SEMICONDUCTOR 
Division. GLOBE-UNION INC. 

PRIME' Centralab semiconductor products are available 
at four levels of· reliability - at realistic prices to meet 
individual requirements. 
PRIME' grades are: 

PR I M E' 1 - For critical applications requiring maxi· 
mum reliability. 100% conditioning, 
testing and data profiling ---= in excess 
of JAN·TX requirements. 

PRIME' 2 -For military and industrial applications 
requiring JAN·TXor equivalent reliability. 

PRIME' 3 -For applications requiring JAN or 
equivalent performance. 

PRII\!JE' 4 -Commercial and indu~trial grade devices. 
You pay only for the grade you need. 

A detailed PRI~E' program brochure is available upon request. 

1 Watt Microglass Regulators (Case Type 6) 
Zener Test Maximum Maximum Drnamic Maximum 

i Breakdown Current Dynamic Knee Resistance Reverse Current 
Type Voltage 

I" 
Resistance ZZK@ IIK 121 1t.@Vt 

Number Vz@ln Z:n@ In 

Volts mA Ohms Ohms mA .A Volts 

lN4736 6.8 37 3.5 700 1.0 10 4.0 
1N4737 7.5 34 4.0 700 0.5 10 5.0 
lN4738 8.2 31 4.5 700 0;5 10 6.0 
1N4739 9.1 28 5.0 700 0.5 10 7.0 
lN4740 10 25 7.0 700 0.25 10 7.6 

1N4741 11 23 8.0 700 0.25 5 8.4 
1N4742 12 21 9.0 700 0.25 5 9.1 
1N4743 13 19 10 700 0.25 5 9.9 
1N4744 15 17 14 700 0.25 5 11.4 
lN4745 16 15.5 16 700 0.25 5 12.2 

lN474& 18 14 20 750 0.25 5 13.7 
lN4747 20 12.5 22 750 0.25 5 15.2 
lN4748 -22 11.5 23 750 0.25 5 16.7 
lN4749 24 10.5 25 750 0.25 5 18.2 
lN4750 27 9.5 35 750 0.25 5 20.6 

1N4751 30 8.5 40 1000 0.25 5 22.8 
1N4752 33 7.5 45 1000 0.25 5 25.1 
1N41S3 36 7.0 50 1000 0.25 5 27.4 
1N4754 39 6.5 60 1000 0.25 5 29.7 
114755 43 6.0 70 1500 0.25 5 32.7 

11475& 47 5.5 80 1500 0.25 5 35.8 
114757 51' 5.0 95 1500 0.25 5 38.8 
lN4758 56 4.5 110 2000 0.25 5 42.6 
lN4759 &2 4.0 125 2000 0.25 5 47.1 
1147&0 68 3.7 150 2000 0.25 5 51.7 

1M7S1 75 3.3 175 2000 0,25 '5 56,0 
1N47S2 82 3.0 200 3000 0.25 5 62.2 
1N4763 91 2.8 250 3000 0.25 5 69.2 
1N4164 ~ 100 2.5 350 3000 0.25 5 16.0 

IV2 Watt Microglass Regulators (Case Type 6) 
Zener Test Maximum Maximum Dynamic Maximum 

Maximum 
Breakdown Dynamic Voltage Current Knee Resistance Reverse Current Type Voltage 

I" 
Resistance IIk@ In IR@VR' Number Vz @lIlT ZZT@IZT 

Volts ±5% ml Ohms Ohms ml .A Volts 

1N4460 6.2 40.0 4.0 200.0 1.0 20.0 3.72 
1N4461 6.8 37.0 2.5 200.0 ).0 5.0 4.08 
1N4462 7.5 34.0 2.5 400.0 0.5 1.0 4.50 
1N4463 8.2 31.0 3.0 400.0 0.5 0.5 4.92 
1N4464 9.1 28.0 4.0 500.0 0.5 0.3 5.46 

1N4465 10.0 25.0 5.0 500.0 0.25 0.5 8.0 
lN44&8 11.0 23.0 6.0 550.0 0.25 0.3 8.8 
lN44&7 12.0 21.0 7.0 550.0 0.25 0.2 9.6 
lN44&8 13.0 19.0 8.0 550,0 0.25 0.1 10.4 
lN44&9 15.0 17.0 9.0 600.0 0.25 0.05 12.0 

1N4410 16.0 15.5 10.0 600.0 0.25 0.05 12.8 
lN4471 ]8.0 14.0 11.0 650.0 0.25 0.05 14.4 
1N4472 20.0 12.5 12.0 650.0 0.25 0.05 16.0 
lN4473 22.0 11.5 14.0 650.0 0.25 0.05 17.6 
1N4474 24.0 10.5 16.0 700.0 0.25 0.05 19.2 

1N4475 27.0 9.5 ]8.0 700.0 0.25 0.05 21.6 
1N4476 90.0 8.5 20.0 750.0 0.25 0.05 24.0 
1N4477 33.0 7.5 25.0 800.0 0.25 0.05 26.4 
1N4478 36.0 7.0 27.0 850.0 0.25 0.05 28.8 
1N4479 39.0- 6.5 30.0 900.0 0.25 . 0.05 31.2 

1N4480 43,0 6.0 40,0 950.0 0.25 0.05 34.4 
1N4481 47.0 5.5 50.0 1000.0 0.25 0.05 37.6 
1N4482 51.0 5.0 60.0 1100.0 0.25 0.05 40.8 
1N4483 56.0 4.5 70.0 1300.0 0.25 0.05 44,8 
1N4484 62.0 4.0 80.0 1500.0 0.25 0.05 49.6 

lN4485 68.0 3.7 100.0 1700.0 0.25 0.05 54.4 
lN4488 75.0 3.3 130.0 2000.0 0.25 0.05 60.0 
114487 82.0 3.0 160.0 2500.0 0.25 0.05 65.6 
lN4488 91.0 2.8 200.0 3000.0 0.25 0.05 72.8 
1N4489 100.0 2.5 250.0 3100.0 0.25 0.05 80.0 
lN4490 110.0 2.3 300.0 4000.0 0.25 0.05 88.0 

1N4491 120,0 2.0 400.0 4500.0 0.25 0.05 96.0 
1N4492 130,0 1.9 500.0 5000.0 0.25 0.05 104.0 
1N4493 150,0 1.7 700.0 6000.0 0.25 0.05 120,0 
1H4494 160.0 1.6 1000.0 6500.0 0.25 0.05 128.0 
1N4495 180.0 1.4 1300.0 7000.0 0.25 0.05 144.0 
lH4498 200.0 1.2 1509·0 8000.0 0.25 0.05 160.0 

4501 NORTH ARDEN ORIVE • EL MONTE. CALIFORNIA 91734 
[213J 579-0700 

Regulation 
b.Vz 

Volts 

0.35 
0.30 
0.35 
0.40 
0.45 

0.50 
0.55 
0.60 
0.65 
0.75 

0,80 
0.83 
0.95 
1.0 
1.1 

1.3 
1.4 
1.5 
1.7 
1.8 

1.9 
2.1 
2.3 
2.5 
2.7 

3.0 
3.3 
3.6 
4.0 
4.4 
5.0 

5.5 
6.0 
7.0 
8.0 

)0.0 
12.0 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

3 Watt Microglass Regulators (Case Type 30) 
lener Test Maximum Maximum Maximum Maximum 

Breakdown Current Dynamic Reverse Current Voltage Surge 

Type 
Voltage 

lu Resistance II@V. Regulallon CUrrent 

Number 
Vl@ln ZZT@ln 6V, Is 

Volts mA Ohms "A Volts Volts Amps 

IN50B3 B.8 75 2 50 5.2 0.7 10 
lN50B4 7.5 75 2 30 5.7 0.7 8 
lN50B5 8.2 75 3 15 6.2 0.7 7 
lN50B6 9.1 75 3 3 6.9 0.7 6 
1N50S7 10 75 4 1.5 7.6 0.7 5 

lN50S' 11 70 5 1 8.4 0.7 4.5 
1N5061 13 50 6 1 9.9 0.7 4 
lN5070 14 50 6 1 10.7 0.7 4 
lN5071 15 50 6 I 11.4 0.8 3 
lN5072 16 50 7 I 12.2 0.9 3 

1N5073 i8 40 8 1 13.7 1.0 2 
lN5074 22 30 10 I 16.7 1.8 2 
lN5075 24 30 10 I 18.2 2.0 1.5 
lN5076 27 25 12 I 20.6 2.0 1.5 
lN5077 30 25 15 I 22.8 2.5 1.5 

lN5078 33 20 21 I 25.1 2.8 1.2 
lN5079 36 20 21 I 27.4 3.0 I 
lN5080 39 20 27 I 29.7 3.0 1 
1N50B1 40 20 27 I 30.4 3.0 1 
lN5082 43 15 35 I 32.7 3.3 0.8 

lN5083 45 15 37 I 34.2 3.5 0.8 
lH5084 47 15 43 I 35.8 3.5 0 .• 
1N508' 50 15 50 I 38.0 3.6 0.8 
lN5086 51 15 50 I 3 •.• 3 .• 0.80 
lN5087 56 10 70 1 42.6 4.0 0.70 

lNS088 60 10 70 I . 45.6 4.8 0.60 
lN50B9 62 10 75 I 47.1 4.B 0.60 
lN5090 6. 10 85 I 51.7 5.7 0.60 
lH5091 70 10 90 1 53.3 5.8 0.60 
lN5092 75 10 100 1 56.0 6.8 0.50 

lH5093 80 10 115 1 60.9 7.7 0.40 
lH5094 82 10 120 1 52.2 7 •• 0.40 
lN5095 91 8 155 1 69.2 8.0 0.40 
lN5096 110 5 - 250 I .3.6 9.0 0.30 
lN5017 120 5 325 I 91.2 11 0.20 
lN501. 130 5 375 I 9 •. 8 14 0.20 

lNSOll 140 5 550 1 106.4 14 0.20 
lH5100 160 4 700 I 121.6 16 0.15 
lN5101 170 4 750 1 129.2 16 0.15 
lNS102 1.0 4 850 I 136 .• 17 0.10 
lH5183 190 4 900 1 144.7 17 0.10 
lN5104 200 4 950 1 152.0 17 0.10 

lN4I83 12 65 5 1 9.1 0.7 4 
lN4BII 20 40 9 ·1 14.4 2 
lN40l7 100 a 175 1 76.0 0.30 
lN40I' 150 5 600 1 114.0 '15 0.20 

5 Watt Microglass Regulators (Case Type 20) 

Zener Test Maximum Maximum Maximum Maximum Maximum 
Breakdown Current Dynamic Dynamic Reverse 1. Test I. Jest Voltage Surge 

Type Yoltage Resistance Knee CUrrent Voltage Voltage Regulation Current 
Number VZ@lzl I" ZZT@ IZl: Resistance I, V. v. 6V, h 

ZZk@lu 

Volts mA Ohms Ohms "A Volts Volts Volts Amps 

,"5342 6 .• 175 1 200 10 4.9 5.2 .15 11.5 
lN9343 7.5 175 1.5 200 10 5.4 5.7 .15 10.7 
lK5344 •. 2 150 1.5 200 10 5.9 6.2 .20 10.0 
lM5345 8.7 150 2 200 10 6.25 6.6 .20 9.5 
lN5346 9.1 150 2 150 7.5 6.6 6.9 .22 9.2 

lN5347 10 125 2 125 5.0 7.2 7.6 .22 •. 6 
lN5341 11 125 2.5 125 5.0 • •. 4 .25 •. 0 
lH5349 12 100 2.5 125 2.0 •. 6 9.1 .25 7.5 
lN5350 13 100 2.5 100. LO 9.4 9.9 .25 7.0 
1N5351 14 IpO 2.5 75 1.0 10.1 10.6 .25 6.7 

1N5352 15 75 2.5 75 1.0 10.8 11.5 .25 6.3 
lN5353 16 75 2.5 75 1.0 11.5 12.2 .30 6.0 
1N53S4 17 70 2.5 75 0.5 12.2 12.9 .35 5 .• 
lN5355 I. 65 2.5 75 0.5 13 13.7 .40 5.5 
1N5358 19 65 3.0 75 0.5 13.7 14.4 .40 5.3 

1N5357 20 65 3.' 75 0.5 14.4 15.2 .40 5.1 
lN5358 22 50 3.5 75 0.5 IS .• 16.7 .45 4.7 
lH5359 24 50 3.5 100 0.5 17.3 18.2 .55 4.4 
lN5360 25 50 4.0 110 0.5 ' I. 19 .55 4.3 
1N5361 27 50 5.0 120 0.5 19.4 20.6 .60 4.1 

lH5362 28 50 6.0 130 0.5 20.1 21.2 .60 3.9 
lN5363 30 40 • 140 0.5 21.6 22 .• .60 3.7 
1N5364 33 40 10 150 0.5 23.8 25.1 .60 3.5 
lH5365 36 30 11 160 0.5 25.9 27.4 .65 3.3 
lH5366 39 30 14 170 0.5 28.1 29.7 .65 "3.1 

lH5367 43 30 20 190 0.5 31 32.7 .70 2 .• 
1H5368 47 25 25 210 0.5 33.8 35 •• .• 0 2.7 
lN5369 51 25 27 230 0.5 36.7 38.8 .90 2.5 
1N5370 56 20 35 2.0 0.5 40.3 42.6 1.00 2.3 
lN5371 60 20 40 350 0.5 43 45.5 1.20 2.2 

lH5372 62 20 42 400 0.5 44.6 47.1 1.35 2.1 
1H5373 6. 20 44 500 0.5 49 51.7 1.50 2.0 
1N5374 75 20 45 620 0.5 54 56 1.60 1.9 
lH5375 • 2 15 65 720 0.5 59 62.2 1..0 I. • 
lN5376 87 15 75 760 0.5 63 66 2.00 1.7 

lN5377 91 15 75 760 0.5 65.5 69.2 2.20 1.6 
lH5378 100 12 90 .00 0.5 72 76 2.50 1.5 
lM5379 110 12 :..25 1000 0.5 79.2 83.6 2.50 1.4 
lH5380 120 10 170 1150 0.5 86.4 91.2 2.50 1.3 
lN5381 130 10 190 1250 0.5 93.6 98.8 2.50 1.2 
1N5382 140 8 230 IS00 0.5 101 106 2.50 1.2 

lH5383 150 8 330 1500 0.5 10. 114 3.00 1.1 
1N5384 160 • 35t 1650 0.5 115 122 3.00 1.1 
lN5385 170 8 3.0 1750 0.5 122 129 3.00 1.0 
1N5386 1.0 5 430 1750 0.5 130 137 4.00 1.0 
lN5387 190 5 450 1850 0.5 137 144 5.00 0.9 
lN5388 200 5 4.0 1850 0.5 144 152 5.00 0.9 

CENTRALAB SEMICONDUCTOR 
Oivision • GLOBE-UNION INC. 

PRIME' MICRO GLASS RECTIFIERS - General Purpose (Case Type 30) 
Maximum Ratings Electrical Characteristics 

Type WorkiRI Peak Averale Rectified Peak Surge Forward Vollage Maximum Reverse 
Number Reverse Voltage FDrward Currant Current Drop Current 

VRt.4twk 91 10 If. V,.@lAmp IA@YRId 

Volli Amps Amps Volts .A 

HGR·5 50 
HGR·1D 100 1.1 Max. UGR·20 200 1.0@T,,=7S·C 30 (1 Cycle) @ 10 @T,,=2S·C 
HGR·30 300 10 (Repetitive) T,,=2S-C 50 @ T" ~ 100·C 
UGR-40 400 
HGR-60 600 

1N3611171 200 1.0 @ T" = 100·C 
.6 to 1.2 

lN3612 frI 400 10 (1 Cycle) @ 5 @ T",::::2S-C 
lN3613 171 600 0.3 @TA=150·C TA=100·C 300 @r,,=100"C 

lH4001 5D 
lN4002 100 1.1 Max. 

10 @TJ=2S·C lN4003 200 1.0@T,,=7S'C 30 (1 Cycle) @ 
1N4004 400 TJ=2S"C 50 @TJ=IOO·C 
lN4005 600 

lN4245 200 1.0@T,,=55°C 25 (1 Cycle) 
1.2 Max. 

1.0 @T,,==25"C lN4246 400 @ 
lN4247 600 0.I@T,,=160·C 10 (Repetitive) T,,=55-C 25 @ T" == 12~·C 

(7) Electrical specifications per Mll-S-19500/228 

PRIME' TEMPERATURE COMPENSATED REFERENCE DIODES (00-7 Case) 
Nominal Maximum Maximum Maximum Zener" Test Dynamic Voltage 
Voltage Current Resistance Change Temperature Test 

Type @In I" 2" I\V, CDefficient Temperature 

Humber Vz ±5% 

Volts mA Ohms mV %/'C 'C 

lH821 96 .01 
1H822131 96 .01 
1N823 

6.2 7.5 
4. .OOS 

lN824131 15 4. .005 -55, +25, +100 
1N825 19 .002 
1N827 9.6 .001 
1N829 4 .• .0005 

1N821A 96 .01 
1H823A 

6.2 7.5 
4. .005 

1N825A 10 19 .002 -5S, +25, + 100 
lH827A 9.6 .001 
lH829A , 4 .• .0005 

1N935 67 .01 
lH936 33 ' .005 
lN937 9.0 7.5 20 13 .002 0, +75 
lN938 6.7 .001 
1N939 3.3 .0005 

1N935A 139 .01 
lN936A 

7.5 
69 .005 

lN937A 9.0 20 27 .002 -55, + 100 
lN938A 13 .001 
1N939A 7 .OD05 

lN9358 184 .01 
lN936B 92 .005 
lN9378 9.0 7.5 20 37 .002 -55, +150 
lN938B I. .001 
1N939B 9 .0005 

lN3"4 130 .01 
1H3155 8.4 10.0 15 65 .005 -55,+100 
lH3156 26 .002 
1N3157 13 .001 

1H3154A 172 .01 
lN3155A • .4 10.0 15 .6 .005 -55. +150 
1N3156A 34 .002 
1N3157A 17 .001 

MICROGLASS DEVICES 

DIMENSIONS (INCHES) 

CASE TYPE WATTAGE A (MAX) B (MAX) C (:t.002) D (MIN) 

0035 4 .16 .085 .02 1 

6 1 .16 .085 .03 1 

3D 3 .16 .100 .03 1 

20 5 .16 .140 .04 1 

.085" 

DD-7 

.10:L 
L=={I 1+= f1- ~'018" . ~ .018".. 022" Ola. -:022" Dla. . 

.23" " . 
1" Min. y 1 Min. 

4501 NORTH AROEN ORIVE • EL MONTE. CALIFORNIA 91734 

1:213) 579-0700 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1797 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CENTRALAB SEMICONDUCTOR 
Oivlsion • GLOBE-UNION INC. 
4501 NORTH AROEN ORIVE • EL MONTE. CALIFORNIA 91734 

Opto-Hybrid Readers 
Current ThreshDld Min. Max. Max. Maxl- Output Output 

supply Require- (Radiometric) Maximum mum Higb ,." Prop.· 
Type Voltage mant Matching 

Shape (lIg'l) (Dark) gatlon 
Numller (Max per Ratio Factor 101-1== IOl=: Delay 

channel) Rlh Min Rlh Max H Max/Min F O.2mA -10mA I" 
Vde onA mw/cm1 mw/cm2 Vde Vde psee 

ON100 2.5 10.0 
OH102 1.0 3.0 
08106 0.2 
OH10&A 5 ± .25 .03 0.1 1.10 '.5 D.' 1.0 
OH9DO 10.0 2.0 
ON900A 10.0 1.2 
OH1200 10.0 2.0 
OH1200A 10.0 1.2 

Light Emitting Diodes 
MinImum Maximum Typical Typical MInimum 

I, BV. 
Device Casa PO@lf YF@IF " "" It @lOllA 
Type Type 

mW Volts mA nm nm Volts 

tUna TO·18(L) 1.0 1.50 100 930 36 -
CL1tU TO·18(E) 0.25 1.60 50 900 50 -
Cl110A TO·18(E) 0.50 1.50 50 900 50 3 
tl1tOB TO·18(E) 0.60 1.50 SO 900 SO 5 
Cl150 DO·31 0.27 1.50 50 930 36 6 

TO-18(l): Glass lens TO·IS(E): Epoxy lens 

Photo Diodes 
Lilbt Current Dark Current H;20mW/cm2 2800-K H::::::O Effective Typical 

Tungsten IR@YR Active Junction 
Type Case YR:::::: -5V, T ... =: 25°C 

Area Capacitance 
Number Type @YR;-5V 

Min. Max. 2S-C 100·C V. 

.A .A nA nA valts em' pi 

CPD 110 TO·18(W) 10 20 20 150 5 .008 8 
CPD 110A TO·18(W) 10 20 20 150 20 .008 8 

T()'18(W): Glass wmdow 

Centralab opto-Electronic Devices 
Dot Indicates Lens Material: Molded Clear Epoxy 
Gound lead .1" 

~::-:...",::~. r~~·02i"~TYiP~'~~) .05" .184" ± .002" 
Dia. ~ 

--'+P""'-""""""l"'l:.....-1.5~~t~~~. + 5~)(\ 
OH100,OH102,OH106,A .01" 

OH900, A 

8 Equal Spaces at .1" ± .22" Typ. = 
.8" ± .005" Tol. Non·Cum. 

14 Holes. 12 on 
Center line within ±.002". 
with Glass lenses .03" Dia. 

n Eq. Spes. (ri' .25" ----, 
= 2.75" + .005" 

Tol. Non-:Cum. 

oH1200, A 

Mu. Max. 
Rise FaJi 
Time Time 

I. I, 

"sec ,usee 

1.0 1.0 

I Maximum 
T,,:::25°C 

mA 

100 
70 
70 
70 

120 

Po (mar.) 
TA=12S-C 

mW 

50 
50 

Cathode 

00-31 

(lens Ri~g) A + 
lens ~~ . g 

'It, + +1 
~ 
co 

, 0 

~5" .~jg~:1- .030" Aperture ~ 
.085" ± .004" - II .007" + .002" ~02" + 004" -. • ± .005,,--i I- - . --' 

Centralab is the world's leading developer and producer of silicon 
photo sensitive devices. We have been in the field since the 
inception of the U.S. Space Program, steadily improving cell effi· 
ciency while producing most of the solar cells used on space 
vehicles. We've applied the same technology todeveloping a broad 
line of photo-voltaic and photo sensitive products for uses ranging 
from untended terrestrial power sources to sensors for computer 
peripherals and industrial controls. These include Opto-Hybrid'· 
readers, LEOs, photo diodes, punched tape and card sensors, null 
indicators, solar panels and general purpose solar cells. 

Contact us for complete data on these devices or for assistance 
from our opto-electronic engineers with your particular application. 

A comprehensive condensed catalog of all Centralab PRIME' 
semiconductor products is' available upon request. 

CENTRALAB SEMICONDUCTOR 
Oivlsion • GLOBE-UNION INC. 

4501 NORTH AROEN ORIVE • EL MONTE. CALIFORNIA 91734 
[213) 579-0700 . 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

General Electric has all 
kinds of Semiconductors 
••• for every kind of 
application, BIG or small! 

WE CAN SAVE YOU TIME! 
We could list page after page of 
products, but semiconductors is 
still a fast moving industry where 
new products or developments may 
solve your needs better, and more 
economically. Pick up the phone 
and call your loeal sales office or 
authorized GE distributor handling 
electronic components. Look for 
the monogram in the telephone 
"Yellow Pages" under Electronic 
Equipment & Supplies. 

WE HAVE INSTANT 
INFORMATION! 
Would you rather just get 
information first? Start out with 
our Full Line Catalog, Publication 
451.80. Call your local distributor. 
He has a supply. Price and availa­
bility information is also yours for 
the asking. 

WE ARE LOAOED WITH 
EXPERTISE! 
Perhaps you want primarily some 
application assistance, the kind 
that only semiconductor 
professionals can supply. GE's 
OPERATION AIM can Assist In 
Matching GE semiconductors to 
your requirements. On all semi­
conductor applications we have 
experience and practical know­
how ... Ask your GE electronic 
components salesman or local 
semiconductor distributor. 

Do we make everything? Of course not. Who does? But one thing for sure, we can assist in solving your circuit 
problems. And as you can see from the list of product areas shown here, we make all kinds. Remember, we 
handle an awful lot of semiconductor business, small and big. 

rrroc:~~ TR~9NICSffiM~~FI~NS S 
l!) u ~7IPIt:~ UNIJONC I UI 
D~bmt\BlIES INTEGRATED ORCU~ 

MIL TYPE~ si~~t§m~?~'tf~is 
GENERAL. ELECTRIC 

eem/1971 See YELLOW SECTION for Lobal Offices, Phones 1799 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Delco Electronics 
power 

semiconductors 
Transistors Transistors 

Ic VCBO VCEO hFE@ Ie VeE (sat) @ Ie Ie VCBO VCEO hFE@ Ic VCE (sat) @ Ie 
Type Amps Volts . Volts Amps Volts @ Amps Type Amps Volts Volts Amps Volts @ Amps 

NPN SILICON TO-36, HIGH VOLTAGE PNP GERMANIUM TO-37 NU-BASE 

2N2580 10 400 400 PO/40 5 0.7 5.0 2N3212 5 100® 80 30/90 3.0 0.5 5.0 
4 min 10 2N3213 5 80@ GO 30/90 3.0 0.5 5.0 

2N2580Mt 10 400 400 10/40 5 0.7 5.0 2N3214 5 60@ 40 30/90 3.0 0.5 5.0 

400 400 f5/G5 5 1.0 10.0 2N3215 5 40@ 30 25/100 3.0 0.5 5.0 
2N2581 10 10 min 10 eO/ 4O 5 0.7 5.0 PNP GERMANIUM TO-36 ALLOY BASE 
2N2582 10 500 500 4 min 10 2N173 15 60 45 35/70 5.0 1.0 12.0 
2N2583 10 500 500 f5/65 5 1.0 10.0 2N174 15 80 55 25/50 5.0 0.9 12.0 

10 min 10 JAN 2N174A 15 80 40 40/80 . 1.2 0.7 12.0 
2N3079 10 200 200 10/50 5 0.7 5.0 2N277 15 40 25 35/70 5.0 0.3® 12.0 
2N3080 10 300 300 10/50 5 0.7 5.0 2N278 15 50 30 35/70 5.0 1.0 12.0 

NPN SILICON TO-3 HIGH VOLTAGE 
2N441 15 40 25 20/40 5.0 0.3® 12.0 
2N442 15 50 30 20/40 5.0 0.3® 12.0 

DTS-103 15 80@ 60 20/55 5.0 1.8 10 2N443 15 GO 45 20/40 5.0 1.0 12.0 
DTS-104 15 80@ 60 50/120 5.0 1.5 10 2N1099 15 80 55 35/70 5.0 0.7 12.0 
DTS·105 15 100(!) 80 20/55 5.0 1.8 10 2NlIOO 15 100 G5 25/50 5.0 0.7 12.0 
DTS·106 15 1I0® 90 20/55 5.0 1.8 10 2N1358 15 80 40 40/80 1.2 0.7 12.0 
DTS-I07 15 120@ 100 20/55 5.0 1.8 10 2N1358A 15 100 60 25/50 5.0 0.7 . 12.0 

JAN 2N1358 15 80 40 25/50 5.0 0.7 12.0 DTS-108 15 180® 100 50/120 5.0 1.5 10 2N1412 15 100 G5 25/50 5.0 0.7 12.0 DTS-401 2.0 400 400 20/100 0.5 .8 1.0 
DTS-402 3.5 400 400 .8 1.0 JAN 2N1412A 15 100 70 25/50 5.0 0.6 12.0 
DTS-403 3.5 400 400 2.0 3.5 2N1518 25 50 40 15/60 15 0.7 25 
DTS-410 3.5 200 200 30/90 1.0 0.8 1.0 2N1519 25 80 60 15/GO 15 0.7 25 

2N1520 35 50 40 17/G8 15 0.6 35 DTS-411 3.5 300 300 30/90 1.0 0.8 1.0 2N1521 35 80 60 17/68 15 O.G 35 DTS-413 2.0 400 400 20/80 0.5 0.8 0.5 2N1522 50 50 40 25/100 15 0.5 50 DTS-423 3.5 400 400 30/90 1.0 0.8 1.0 2N1523 50 80 60 25/100 15 0.5 . 50 DTS-423Mt 3.5 400 400 30/90 .1.0 0.8 1.0 2N1970 15 100 50 17/40 5.0 1.0 12.0 DTS-424 3.5 500 500 30/90 1.0 .8 1.0 2N2075 15 80 65 20/40 5.0 0.7 12.0 DTS-425 3.5 500 500 30/90 1.0 .8 1.0 2N2076 15 70 55 20/40 5.0 0.7 12.0 DTS-430 5 400 400 15/45 2.5 0.9 2.5 2N2077 15 50 45 20/40 5.0 0.9 12.0 DTS-431 5 400 400 15/35 2.5 0.7 2.5 2N2078 15 40 25 20/40 5.0 0.9 12.0 DTS-431Mt 5 400 400 15/35 2.5 0.7 2.5 2N2079 15 80 65 35/70 5.0 0.7 12.0 DTS-701 1 800 20/ .15 2N2080 15 70 55 35/70 5.0 0.7 12.0 DTS-702 3 1200@ 1000 2.5/ 2.0 2N2081 15 50 45 35/70 5.0 0.9 12.0 DTS-704 3 1400® 1000 2.5/ 2.0 2N2082 15 40 25 3~70 5.0 0.9 12.0 DTS-721 3 1000(!) 1000 20/60 .15 JAN 2N2210 use J N 2N1412A DTS-723 3 1200@ 1000 10/ .5 .8 1.0 2N2490 15 70 50 20/40 5.0 0.7 12.0 DTS-801 2 1000 800 20/ 0.2 2N2491 15 GO 40 35/70 5.0 0.7 12.0 DTS-802 5 1200@ 1000 2.2/ 3.5 2N2492 15 80 65 25/50 5.0 0.5 12.0 DTS-804 5 1400@ 1000 2.2/ 3.5 . 2N2493 15 100 75 25/50 5.0 0.5 12.0 2N3902 3.5 400 400 30/90 1.0 .8 1.0 
JAN 2N3902 d. 3.5 700® 400 30/90 1.0 .8 1.0 PNP GERMANIUM TO·3 ALLOY BASE 
2N5157 3.5 700® 500 30/90 1.0 .8 1.0 2N255A 5 15 .15® 25® .450 JAN2N5l57 d. 3.5 700® 500 30/90 1.0 .8 1.0 
2N5241 5 400 400 15/35 2.5 0.7 2.5 2N301 3 40 32 62.5 .700 
2N5970 15 80@ GO 20/60 5.0 2.0 10 2N301A 3 60 32 62.5 .700 
2N5971 15 80@ GO 50/150 5.0 1.5 10 2N379 7 800> 40 20/90 2.0 1.0 2.0 
2N5972 15 100@ 80 25/75 5.0 1.8 10 2N380 7 60® 30 20/90 2.0 1.0 2.0 
2N5973 15 120@ 100 25/75 5.0 1.8 10 2N392 5 60 45 60/150 3.0 0.5 3.0 

2N456A 7 40 20 30/90 5.0 0.5 5.0 
PNP GERMANIUM TO-41 NU·BASE 2N456B 7 40 30 30/90 5.0 0.5 5.0 

2N457A 7 60 30 30/90 5.0 0.5 5.0 
2N1073 10 40® 40® 20/GO 5.0 0.6 5.0 2N457B 7 60 40 30/90 5.0 0.5 5.0 
2N1073A 10 80® 80® 20/GO 5.0 0.6 5.0 2N458A 7 30 40 30/90 5.0 0.5 5.0 
2N1073B 10 120® 120® 2O/GO 5.0 O.G 5.0 2N453B 7 30 45 30/90 5.0 0.5 5.0 

2N554 5 15 30 30 1.0 
PNP GERMANIUM TO·3 NU-BASE 2N669 3 30® 30® 250@ .500 0.4® 3.0 

2NlOll 5 80 40 30/75 3.0 1.5 3.0 
2N5155 25 140® 1200 25/100 8.0 0.9 25.0 2N1021 7 100 50 30/90 5.0 0.5 5.0 
DTG-lIOA 25 1I0@ 70 50/300 1.0 0.5 5.0 2NI021A 7 100 50 30/90 5.0 0.5 5.0 
DTG-lIOB 25 90@ 40c!) 65/300 1.0 0.5 5.0 2N1022 7 120 50 30/90 5.0 0.5 5.0 
DTG-600 25 90@ SOC!) 50/115® 5.0 0.75 25 2N1022A 7 120 55 30/90 5.0 0.5 5.0 
DTG-601 25 90® 60C!) 50/ll5® 5.0 0.75 25 2N1l59 5 30 60 30/75 3.0 1.0 3.0 
DTG-602 25 100@ 70c!) 50/115® 5.0 0.75 25 2N1160 7 80 GO 20/50 5.0 1.0 5.0 
DTG-603 25 90@ 80c!) 50/ 5.0 0.75 25.0 2N1168 5 50 30 60(!) 3.0 .25@ 3.0 
DTG-603Mt 25 90@ 800 50/ 5.0 0.75 25.0 2N1534 5 40 ·20 35/70 3.0 1.2 3.0 
DTG-1200 15 1200 27.5 8.0 0.5 12 2N1535 5 60 30 35/70 3.0 1.2 3.0 
DTG-lOlO 15 325@ 110C!) 100@ 8.0 0.5 12 2N1536 5 80 40 35/75 3.0 1.2 3.0 
DTG-lllO 15 200@ 80~ 0.5 10 2N1539 5 25 20 50/100 "3.0 0.3 .300 
DTG-2000 25 60@ 300 25/ 8.0 0.9 25 2Nl540 5 40 30 50/100 3.0 0.3 .300 
DTG-2l00 25 80@ 60C!) 25/ 8.0 0.9 25 2Nl541 5 55 40 50/100 3.0 0.3 .300 
DTG-2200 25 100@ 80c!) 25/ 8.0 0.9 25 2N1542 5 65 50 50/100 3.0 0.3 .300 
DTG-2300 25 l20@ 1000 25/ 8.0 0.9 25 2N1543 5 80 60 50/100 3.0 0.3 .300 
DTG-2400 25 140@ 1200 25/ 8.0 0.9 25 2Nl544 5 25 20 75/150 3.0 0.2 .300 
DTG-2400Mt 25 140@ 120 25/125 10.0 0.9 25 . 2Nl545 5 40 30 75/150 3.0 0.2 .300 
DTG-5000 50 100@ 80 60/180 10 1.0 50 2N1546 5 55 40 75/150 3.0 0.2 .300 
DTGc5100 50 120@ 100 GO/180 10 1.0 50 2N1547 5 65 50 75/150 3.0 0.2 .300 
DTG-5200 50 80® 60 80/240 10 1.0 50 2N5156 10 100 60c!) 25/60 5.0 1.0 10 
DTG-5300 50 80@ 50 40/120 10 2.0 50 DTG-UO 7 40 40® 74/250 1.0 5.0 2.0 

C!) VCES ®VCER ® Power gain db (!) Max. ® Typical @VeEx C!) VCE Sus @ @ 900 C-REB = 100 ohm ® VCBX tMilitary Type Spec. d. JANTX Type Available 
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SEC. 4800 • SEMICONDUCTORS (JNCL. MOUNTS & HEAT SINKS) 

Silicon Rectifiers Silicon Rectifiers and Zener Diodes 
PEAK REPETITIVE PEAK REPETITIVE 

MAXIMUM PEAK TRANSIENT FORWARD PEAK MAXIMUM PEAK TRANSIENT FORWARD PEAK 
FORWARD REVERSE REVERSE REVERSE VOLTAGE FORWARD FORWARD REVERSE REVERSE REVERSE VOLTAGE FORWARD 

TYPE CURRENT VOLTAGE VOLTAGE CURRENT DROP CURRENT TYPE CURRENT VOLTAGE VOLTAGE CURRENT DROP CURRENT 

1.5 AMPERE-AXIAL LEAD 250 AMPERE STUD BASE 

DRSI02 1.5A 200V 10 /LA 0.9V lOA DRS243 250A 300V 400V 15 mA 1.4V 4500A@ 
DRS104 1.5A 400V 10/LA 0.9V lOA DRS244 250A 400V 525V 15 mA 1.4V 4500A@ 
DRS106 1.5A 600V 10/LA 0.9V lOA DRS245 250A 500V 650V 15 mA 1.4V 4500A@ 
DRS108 1.5A 800V 10/LA 0.9V lOA ' DRS246 250A 600V 800V 12 mA 1.4V 4500A@ 
DRSllO 1.5A 1000V 10 /LA 0.9V lOA DRS247 250A 700V 925V 12 mA 1.4V 4500A@ 
DRSll2 1.5A 1200V 10 /LA 0.9V lOA DRS248 250A 800V 1050V 10 mA 1.4V 4500A@ 
DRS1l4 1.5A 1400V 10/LA 0.9V lOA DRS249 250A 900V 1200V 10 mA 1.4V 4500A@ 

DRS250 250A 800V 1050V 10 mA 1.55V 4500A@ 
15 AMPERE STUD MOUNT DRS251 250A 1000V 1300V 10 mA 1.55V 4500A@ 

IN3208 15A 50V 10 mA 1.5V 70A 
DRS252 250A 1200V 1600V 10 mA 1.55V 4500A@ 
DRS253 250A 1400V 2000V 10 mA 1.55V 4500A@ 

1N3209 15A 100V 10 mA 1.5V 70A DRS254 250A 1GOOV· 2400V 10 mA 1.55V 4500A@ 
IN3210 15A 200V 10 mA 1.5V 70A 

18 AMPERE PRESS FIT MIN. ZENER MAX. ZENER MAXIMUM MAXIMUM 
VOLTAGE VOLTAGE PULSE CLAMPING REVERSE CURRENT 

IN3491 25A 50V 10 mA 0.7V 1l0A TYPE Vz@ 0.25 Adc WIDTH =lms FACTOR 1.(mA) 

IN3492 25A 100V 10 mA O.7V 110A 30 KW POWER ZENERS-DO-9 CASE 
IN3493 25A 200V 8 mA O.7V 110A 

DPZ30-30R 30 43 Vdc @' 700 A 1.4 5.0 
160 AMPERE STUD BASE DPZ30-33R 33 47 Vdc@ 640 A 1.4 5.0 

DRS163 160A 300V 400V 15 mA 1.45V 2500A@ DPZ30-36R 36 52 Vdc@ 580 A 1.4 5.0 
DPZ30-39R 39 56 Vdc@ 535 A 1.4 5.0 

DRSl64 160A 400V 525V 15 mA 1.45V ' 2500A@ DPZ30-43R 43 62 Vdc@ 485 A 1.4 5.0 
DRS165 160A 500V 650V 15 mA l.45V 2500A@ DPZ30-45R 45 65 Vdc@ 460 A 1.4 5.0 
DRS166 160A 600V 800V 12 mA 1.45V 2500A@ DPZ30-47R 47 68 Vdc@ 440 A 1.4 5.0 
DRS167 160A 700V 925V 12 mA 1.45V 2500A@ DPZ30-50R 50 72 Vdc@ 420 A 1.4 5.0 
DRS168 1GOA 800V 1050V 10 mA 1.45V 2500A@ 
DRS169 1GOA 900V 1200V 10 mA 1.45V 2500A@ @ Y.i Cycle non-repetitive 

200 AMPERE STUD BASE 

DRS203 200A 300V 400V 15 mA 1.4V 3500A@ 

II DRS204 200A 400V 525V 15 mA 1.4V 3500A@ 
DRS205 200A 500V 650V 15 mA 1.4V 3500A@ Delco Electronics DRS206 200A 600V 800V 12 mA 1.4V 3500A@ 
DRS207 200A 700V 925V 12 mA l.4V 3500A@ 
DRS208 200A 800V 1050V 10 mA 1.4V 3500A@ 
DRS209 200A 900V 1200V 10 mA 1.4V 3500A@ GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 

Regional Headquarters 
Union, New Jersey' 07083, 
Box 1018 Chestnut Station, 
(201)-687-3770 

EI Segundo, Calif. 90245, Chicago, Illinois' 60656, 
5151 N. Harlem Avenue, 
(312)-775-5411 

Kokomo, Ind. 46901, 
354 Coral Circle, ' 
(213)-772-5181 

700 E. Firmin, 
(317)-459-2175 Home Office 

·Office includes field lab and resident engineer for application assistance. 

ALA., BIRMINGHAM, Forbes Distributing Co., Inc. 
(205)-251-4104 

ARIZ., PHOENIX, Cramer/Arizona (602)-263-1l12 
Sterling Electronics (602)-258-4531 

CAL., LOS ANGELES, Kierulff Electronics, Inc. 
(213)-685-5511 

Radio Products Sales, Inc. (213)-748-1271 
CAL., PALO ALTO, Kierulff Electronics, Inc. 

(415)-968-6292 
CAL., SAN DIEGO, Milo of California, Inc. 

(714)-232-8951 
COLO., COLORADO SPRINGS, Walker Electronics 

(303)-636-1661 
COLO., DENVER, Cramer/Denver (303)-758-2100 

, De.lver Walker Electronics (305)-935-2406 
FLA., MIAMI, Mountain Electronics 

Subsidiary of Avnet, Inc. (305)-634-4556 
FLA., WEST PALM BEACH, Mountain Electronics, 

Subsidiary of Avnet, Inc. (305)-833-5701 
ILL., ROSEMONT (Chicago), Kierulff/F-J-R 

(312)-678-8560 
ILL., SKOKIE (Chicago), Merquip Electronics 

(312)-282-5400 
IND., INDIANAPOLIS, Graham Electronics SUPJlly, Inc. 

(317)-634-8486 

eem/1971 

Semiconductor Distributors 
MD., BALTIMORE, Radio Electric Service Co. 

(301)-823-0070 
MASS., NEWTON, The Greene-Shaw Co., Inc. 

(617)-969-8900 
MICH., ROMULUS, Harvey/Detroit (313)-729-5500 
MINN., MINNEAPOLIS, Stark Electronics Supply Co. 

(612)-332-1325 
MO., KANSAS CITY, Walters Radio Supply, Inc. 

(816)-531-7015 
MO., NO. KANSAS CITY, ECI Semiconductors, Inc. 

(816)-221-2400 
MO., ST. LOUIS, Electronic Components for 

Industry Co. (314)-647-5505 
N.J., CLIFTON, Eastern Radio Corporation 

(201)-471-6600 
N.M., ALBUQUERQUE, Cramer/New Mexico 

(505)-265-5767 
Sterling Electronics (505)-247-2486 

N.Y., BINGHAMTON, Harvey/Federal (607)-748-8211 
N.Y., NEW YORK, Harvey/New York (212)-582-2590 
N.Y., WOODBURY, Harvey/New York (516)-921-8700 
OHIO, CINCINNATI, United Radio, Inc. (513)-761-4030 
OHIO, CLEVELAND, Pattison Supply (216)-441-3000 
OHIO, DAYTON, Kierulff/F-J-R (513)-278-9411 
OKLA., OKLAHOMA CITY, Radio, Inc. (405)-235-1551 

See YELLOW SECTION for Local Offices, Phones 

MARK OF EXCELLENCE 

OKLA., TULSA, Radio, Inc. (918)-587-9123 
PENN., PHILADELPHIA, Almo Electronics ' 

(215)-676-6000 
PENN., PITTSBURGH, RPC Electronics (412)-782-3770 
S.C., COLUMBIA, Dixie Radio Supply Co., Inc. 

, (803)-253-5333 
TEXAS, DALLAS, Adleta Electronics Company 

(214)-742-8257 
TEXAS, FORT WORTH, Adleta Electronics Co. 

(817)-336-7446 
TEXAS, HOUSTON, Harrison Equipment Co., Inc. 

(713)-224-9131 
UTAH, SALT LAKE CITY, Cramer/Utah (801)-487-3681 
VA., RICHMOND, Meridian Electronics, Inc., 

a Sterling Electronics Company \703)-353-6648 
WASH., SEATTLE, Kierulff Electronics, nco 

(206) -763-1550 
WASH., TACOMA, C & G Electronics Co. 

(206)-272-3181 
CANADA, ONT., SCARBOROUGH, Lake Engineering 

Co., Ltd. (416)-751-5980 
ALL OVERSEAS INQUIRIES: 
General Motors Overseas Operations, Power and Indus­
trial Products Dept., 767 Fifth Avenue, New York, N.Y. 
10022. Phone: (212)-486-3723. 
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~. 
~I 

SINGLE PHASE BRIDGES 
llf2 Amp to 25 Amp ... 
50 to 1000 PIV 

EDI offers the most complete line of packaged bridges ranging from the encap­
sulated printed circuit type with current ratings to 5 amperes to the metal case, 
beam lead power bridges with ratings up to 25 amperes. 

The printed circuit types are designed to provide the most compact packaging 
and are transfer molded epoxy eliminating voids, providing corona protection 
and the maximum electrical, mechanical, and thermal reliability. 

The metal case MINIBRIDGE series has been designed to replace larger bridges 
and eliminate 4 stud rectifiers in power supplies, converters, inverters, motor 
control circuits and DC motor starters. Their unique beam lead construction, 
used instead of discrete rectifiers, allows better heat transfer from jL,nction to 
case and lower junction operating temperatures. Universal three way terminals 
(snap on, wrap around or solder) make connections simple and the insulated 
metal case provides maximum thermal conductivity. 

Diffused silicon junctions displaying avalanche characteristics are used and 
these bridges display high surge capability and low leakage. 

1 - PA & PB Series available in special case for underwriter applications. Contact factory for details. 
2 - PA & PB Series available in other configurations; i.e. Center Tap, Doubler & Three Phase. 

CASE STYLE A / 

~ '1.280" 

LEAD DIA .• 032 ±.oof 
SILVER PLATED COPPER 

.375" .320" 

.395" 

~ 

CASE STYLE B I~ 

~~69MAX. 
.250 ± .015 ::::i 

'f' 
.49 MAX. 

~ 

1.5 MIN. / 1 PD SERIES 
.032 DIA. LEADS ~ 

(4) PLACES 
PE SERIES . 

. 051 DIA. LEADS 150 + 010 TYP 
(4) PLACES • -. • 

CASE STYLE C 

POSITIONINI) lUG 
(.062 l' ,. 

TAPER 
@ 300 < TO .020 

I 

.093 DIA. HOLE;' 
I 

I~·I· electronic devices, incorporated 
III 21 GRAY OAKS AVENUE, YONKERS, NEW YORK 10710. TEL: 914-965-4400. TWX: 710-560-0021 
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HIGH VOLTAGE AXIAL LEAD 
SILICON RECTIFIER CARTRIDGES 

EDl's high voltage, axial lead cartridges offer peak inverse voltages to 50,000 
volts and forward current ratings to 100 rnA. Constructed with diffused junc­
tions displaying avalanche characteristics, these assemblies display high surge 
capability and low leakage. Applications include CRT display, oscilliscope, TWT 
power supplies, electrostatic applications and low power radar. Fast recovery 
versions are available for high frequency and pulse inputs. 

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

STANDARD RECOVERY 

FAST RECOVERY 

• Faster recovery available. Contact factory for information. 
t Also available in lOmA and SmA as RHClO and RHCS. 

CASE STYLES 
CASE STYLE A 

CASE STYLE 8 

CASE STYLE C 

.030 
Ji33·0IA. 

.250 ±.031 MAX . 

8~·1 electronic devices, incorporated . 
~ 21 GRAY OAKS AVENUE, YONKERS, NEW YORK 10710 • TEL: 914-965-4400. TWX: 710-560-0021 
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HIGH VOLTAGE 
SILICON RECTIFIER PACKS 

EDl's high voltage rectifier packs, offer peak inverse voltages to 50,000 volts 
and forward current ratings to 3 amperes. These assemblies are constructed 
with junctions displaying avalanche characteristics to provide proper voltage 
distribution and inver~e power dissipation. 

Applications for these field tested, performance proven units include radar and 
other pulse equipment, induction heating and forming equipment, laser power 
supplies, electron beam welders. Fast recovery versions are available for use 
with higher frequency inputs to reduce size of power sources and for circuits 

. with fast rise and fall time pulses. 

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

STANDARD RECOVERY 

FAST RECOVERY 

• Faster recovery available. Contact factory for information. 

CASE STYLES 

KVp·RVP SERIES 

8·32 THREAD x 114 DEEP 
(2) ELEC. INSERTS 

ORDERING INFORMATION 
Use series number and add 
PIV expressed in ki.lovolts. 

EXAMPLE: To order an 8 KV 
KVP 1 Amp Block, specify 
"KVP 8." To or(:ler a 25 KV, 3 
Amp Block, specify "KHP 25." 

I~·I electronic devices, incorporated 
~ ·21 GRAY OAKS AVENUE, YONKERS, NEW YORK 10710 • TEL: 914-965-4400 • TWX: 710-560-0021 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

MINIATURE MOLDED EPOXY, 
AXIAL LEAD. SILICON RECTIFIERS 

EDI offers the most complete range of miniature silicon rectifiers ranging from 
the 50-1000 volt general purpose devices to miniature high voltage devices 

with 6000 volt inverse ratings. Both standard and fast recovery versions are 
available. The current range is from 50 mA to 3 amp dc. Primary features are 

the insulated body, diffused junctions, avalanche characteristics, high surge 
capabilities and low leakage. 

CASE STYLES 

MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS 

STANDARD RECOVERY 

FAST RECOVERY 

• Faster recovery available. Contact factory for InformatIon. 

ORDERING INFORMATION 
With exception of "IN" numbers use series number and insert PIV code which 
is PIV less the last zero. 

EXAMPLE: To order a 50.PIV 1 amp rectifier, specify CBS, for 400 volt CB40. 

For a 6000 V, 150 mA, 200 nsec rectifier, specify RK600A. 

,y.051 DIA. LEADS A' 2 PLACES 

CASE C CATHODE BAND 

I~·I electronic devices, incorporated 
III 21 GRAY OAKS AVENUE, YONKERS, NEW YORK 10710 -TEL: 914-965-4400 - TWX: 710-560-0021 
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generators and 15· 
in stock for imme" 

ayalllaDle as standard catalog 

·o~i;f'~~i~l~t~~ll~h~; .. niJrh"'''rli;O' staff is at.your dis-
ISS. ri!£luir.eml~nts for ."bJack boxes" 

ISC * MAGNETICS 
Division of INSTRUMENT SYSTEMS CORPORATION 

770 Park Avenue, Huntington, N. Y. 11743 

Inll~iI",n,rr·· PfQ~~$sing, mate­
rei!lulation.'· ·and; oth'er. auto-

. andindustriaJ . 

Telephone: (516) 423·6200/ TWX: 510·226·6981/ Cable Addre.ss: INSSYSTHTGN 
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From a discrete diode to a complex circuit function ... from mini-to-macro power ... 

where solid-state electronic and electrical power conversion and control are involved, 

we have an edge in experience. Since 1947, the year the semiconductor industry was 

born, we've chosen to specialize in those areas where our sophistication and high tech­

nology make a big difference. When we make a product, we make the most of it. The 

most in technology ... the most in performance ... the most in configurations ... and 

the most in reliability. So check our areas of specialization, and keep us in mind when 

you begin your next design. You, too, can make the most of it with IR semiconductors! 

eem /1971 See YELLOW SECTION for Local Offices, Phones 

... slale·of·lhe·arl innovalions in power hybrid inlegra' 
lion for DC drives, power supplies, solid·slale relays, 
circuil breakers, healing conlrols, ad infinilum! 
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LOOKING'FOR THOSE HARD-TO-GET 
SPECIAL AND DISCONTINUED 
TRANSISTORS ••• 
INCLUDING PHILCO TYPES? 

TYPE TYPE TYPE TYPE TYPE TYPE TYPE TYPE TYPE TYPE 

2N128 2N535B 2N795 2N965 2N1200 2N1655 2N1986 2N2221 2N2539 2N2967 
2N207 2N536 2N796 2N966 2N1201 2N1656 2N1987 2N2221A 2N2540 2N3011 
2N207A 2N588 2N785 2N967 2N1204 2N1663 2N1988 2N2222 2N2651 2N3015 
2N207B 2N589 2N828 2N976 2N1204A 2N1676 2N19B9 2N2222A 2N2699 2N3133 
2N223 2N597 2N834 2N977 2N1219 2N1677 2N1990 2N2274 2N2710 2N3134 
2N224 2N598 2N835 2N979 2N1220 2N1683 2N204B 2N2275 2N2795 2N3135 
2N225 2N599 2NB46 2N980 2N122l 2N1711 2N20B6 2N2276 2N2796 2N3136 
2N226 2N600 2NB46A 2N9B2 2N1222 2N1726 2N20B7 2N2277 2N2904 2N3317 
2N227 2N601 2NB46B 2N9B3 2N1223 2Nl727 2N20BB 2N227B 2N2904A 2N331B 
2N231 2N670 2N85B 2N9B4 2N1267 2N172B 2N2147 2N2279 2N2905 2N3319 
2N232 2N671 2NB59 2N1024 2N1268 2N1742 2N214B 2N22BO 2N2905A 2N3320 
2N240 2N672 2NB60 2N1025 2N1269 2N1743 2N2162 2N22Bl 2N2906 2N3321 
2N317 A 2N673 2NB61 2N1026 2N1270 2N1744 2N2163 2N22B2 2N2906A 2N3322 
2N344 2N674 2NB62 2N1027 2Nl271 2N1745 2N2164 2N2360 2N2907 2N3342 
2N345 2N675 2NB63 2N102B 2N1272 2N1746 2N2165 2N2361 2N2907A 2N3343 
2N346 2N696 2NB64 2N1034 2N1300 1N1747 1N1166 2N2362 2N1954 1N3344 
2N352 2N697 2NB65 2N1035 2N1301 1N174B 2N2167 1N236B 2N2966 2N3345 
2N353 2N69B 2N924 2N1036 2Nl411 2N174BA 2N216B 2N2369 2N3346 
2N355 2N699 2N926 2N1037 2N1416 2N1749 2N2169 2N2369A 

2N927 2N1427 2N2170 2N3B6 2N699A 2NlllB 2N1750 2N2374 
2N387 2N706 2N928 2N1ll8A 2N1428 2N1752 2N2175 2N2375 SPECIALS 
2N393 2N706A 2N929 2Nll19 2N1429 2N1753 2N2176 2N2376 11750 12039 
2N395 2N706B 2N930 2N1l22 2N1436 2N1754 2N2177 2N2377 11B72 12040 
2N396 2N70B 2N935 2N1l22A 2N1467 2N1785 2N217B 2N237B 11905 T2042 
2N396A 2N709 2N9.J6 2N1l23 2N1472 2N1786 2N21BO 2N23BO 11943 12044 
2N40B 2N768 2N937 2N1l24 2N1478 2N1787 2N2181 2N238M 
2N428 2N938 2N21B2 T202B T2092 

2N769 2N1125 2N1494 2N17BB 2N239B 
2N495 2N939 2N1494A 2N21B3 T2029 12113 

2N770 2N1l28 2N17B9 2N2399 
2N496 2N771. 2N940 2N1495 2N1790 2N21B4 2N2400 

T2030 12122 ., -" 2N1l29 
T203B T2340 2N499 2N772 2N941 2Nl130 2N1496 2N1864 2N21B5 2N2401 

2N499A 2N773 2N942 2Nl131 2N1499 2N1865 2N2186 2N2402 
2N501 2N774 2N943 2Nl132 2N1499A 2N1B66 2N21B7 2N2410 UNEAR INTEGRATED ORCUm 
2N501A 2N775 2N944 2Nl135 2N1499B 2N1B67 2N2199 2N2451 LTE 702C LTE710C 
2N502 2N776 2N945 2Nl135A 2N1500 2N1868 2N2200 2N247B LTE 709C LTE711C 2N502A 2N777 2N946 2N1l58 2N1606 2N1893 2N2217 2N2479 
2N502B 2N778 2N947 2N1l58A 2N1607 2N1905 2N2218 

2N24B7 . 2N503 . 2N779 2N960 2Nl177 2N1608 2N1917 2N221BA 
2N2488 

2N504 2N779A 2N961 2Nl17B 2Nl613 2N1918 2N2219 2N2489 2N534 2N779B ". 2N962 2N1179 2N1623 2N1983 2N2219A 2N2537 
2N535 2N784A 2N963 2Nll99 2N1643 2N19B4 2N2220 . 2N253B 
2N535A 2N794 2N964 2N1l99A 2N1654 2N1985 

YOU JUST FOUND THEM~ ALL 100% 
AT THE 

TESTED . . . GUARANTEED AND 
INDUSTRY'S LOWEST PRICES. 

... a dependable source for your transistor requir'ements. Write for new catalog and compare • 

fLTE1 LANSDALE n-r Transistor & Electronics, Inc. 

19 JENKINS AVENUE 0 LANSDALE, PENNA. 19446 0 (215) 855-9002 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

METROPOLITAN Supply Company 
A DIVISION OF METROPOLITAN OVERSEAS SUPPLY CORPORATION 

468 PARK AVENUE SOUTH, NEW YORK. N. Y. 10016 
TELEX: 422509, CABLE ADDRESS "LECIMEX" NEW YORK 

I SEMICONDUCTORS 
AND INTEGRATED CIRCUITS 

TELEPHONE: (212) 686·2120 
/~ " ' ,~ 

':TJpe Price Type Price Type Price Type Price Type Price Type Price Type Price Type Price Type Price 

Diodes 

1N23C .83 
IN23E 2.76 
IN23WE 3.16 
IN34,A .22 
IN70A .42 
lN78 3.75 
lN78A 4.35 
IN82,A .89 
IN90 .24 
INJl1 .96 

INl60 2.50 
IN19S,A .23 
1N270 .24 
IN298A 1.10 
IN359A } 

thru .81: 
IN3GIA 
IN4~B., .13 
IN4~~E· 2.70 

IN45~iA ,33 
U-l457,1\: .37 

~~f~~>}.·} .40 
IN,54(); .. , 

l~f~r~ } .32 
lN627 
IN645. .40 
IN683',' .1.33 

a~6~~t· ... 1.59 
1.N702 '.:.'J'. ;', ui~l~ . ':. :. j~2. 

I.N7.0 ... 2. A'.:.'}: :'.' '. thru.:.: .57 
IN769A' . 

1N830 2.47 
1N830A 3.20 
1N841 .60 

1N845 1.10 
1N914 .18 
1N914A .20 
1N914B .40 
IN930 } 

thru .87 
1N933 
IN957 } 

thru .68 
IN984 

IN957A } 
thru .77 

IN984A 
IN957B } 

thru .82 
IN984B 
INI028 5.00 
IN1032 6.45 
INI085,A 1.20 
IN 1126,A 1.45 

IN1128,A 1.88 
IN1132 12.85 
IN1141·42 5.15 

IN1169,A .41 
IN1183,A 1.39 
IN1184,A 1.50 
IN1191,A 1.34 
IN1201,A 1.15 
1N1226,A .99 
IN1232,A 1.86 

IN1313A } 
thru .288 

IN1327A 
IN1351 } 

thru 2.42 
IN1375 

Transistors 

~NU'A' .':1.65 
:2.N97~:.·' ":89 
:2N109' :59 
:2N1l8,A' 5.96 
2N133 , 1.00 
£N16O:~ 22'.:OS05. 
2N174'::, ' 
2N178 , ;82 

~~~~i·k·J~ 
2N216 .86 
2N241,A .72 
2N270 .. 64 
2N284 1.25 
2N2Jll .81 

, ", ~ 

.86 
1.59 
2.69 

2NMN,A fMO 
2N356;A' 1.54 
2N362· ,·.54 
2N376,Al.35 
2N381 '.54 

2N388 

~~g~,A 
2N404A 
2N428 
2N440;A 
2N442 
2N445,A 
2N456,A 
2N457,A 

;14 
.54 
.31. 
.45 
.73 

1;62 
t38 
1.10 
1.27 
1.43 

2N459,A 
2N476 
2N479,A 
2N481·86 
2N490 
2N492 
2N501 
2N512 

2N526 
2N540 
2N548 
2N558 
2N579 
2N586 
2N609·11 
2N628 
2N647 

2N651 
2N659 
2N677 
2N677C 
2N696·97 
2N706 
2N706A 
2N711,A 
2N720,A 

2N721,A 
2N758 
2N760,A 
2N784 
2N835 
2N876 
2N884 
2N91O 
2N914 

2N917 
2N923 
2N935 

3.08 
5.65 
5.32 

.45 
6.75 
7.87 
4.77 
4.20 

.77 
6.42 
2.99 
1.63 
1.02 
1.42 
1.17 
2.61 

.86 

.82 
1.01 
2.11 
5.42 

.42 

.35 

.42 

.79 
1.02 

1.24 
1.97 
1.02 
2.97 
1.29 
1.37 
3.78 
1.13 

.89 

1.18 
4.46 
2.10 

Integrated Circuits 

7400 Series 
7400N Ll 
74011'11.1 
7402N 1.3 
7403N . 1.15 

7404N 
7405N 
7410N 
7420N 
7430N 
7440N 
7441AN 
7442N 
7443N 

1.44 
1.44 
1.15 

.98 
.98 

1.45 
6.40 
5.87 
5.87 

1N1395 5.85 
1N1412 5.75 
1N1425 } 

thru 2.76 
1N1431 

IN1486 .64 
IN1490 .47 
1N1507 } 
INW~8. 1.85 
1N1540 1.32 
IN1542 1.84 
11'11586 2.3~ 

thru 3,15 1N1588A} '. "'. 
IN1609A '. 

!N1612,A .90 
IN1648' :59. 
IN1692 .. 34. 
IN 1701. ,50: 
IN1703' .11 
IN1730A:'. ·.2.20; 
11'<1753·.·1.45 
1NI763;A: .. ':39i 
IN1765'l\'}':'::: .:. 
y. thn(~"': '1. :72 .. 
,lN1802 J( 'c' 

INi803~.':.'}" ::;.'. 
thru···· 3;28' 

INI836A' "; 

1. N1875A ...... }· .. ' :'" thru .. :,2.14 
IN1888A' " .. ': 

.
1.N.ts.a1 .. i.,}'.' ::.i.:: :' .. thru.:. : 4.15 
IN1904: " .:.', 
IN19ll r~62 

INl~14:Z,5Q 
I N1929,A'}' "' .. 
". toru "" .:1.39 
1N1943;A .' . 

2N940.'. 
21'1948· 
2N955: 
21'1997 '. 
2NI012 . 
2/U021,A 

2~a025 
2NI031 . 
2NI032A 
.2Nl1136 ... 
2Nl();38 
2N1039 
2N1040 
2N1042 
2NI046 

2N1048,A 
2N1050,A 
2N1086 
2NI091 
2N1092 
21'11102 
2N1120 

2N1l30 
2N1l31 
21'11132 
21111138 
2N1140 
2N1l42 
2Nl143 . 
2N1146A 
2N1149·51 
2N1167 

'2N1170 
2N1176 
21'1 1183,A 

~~mf,1\ 
2N1193 
2N1202 
2N1203 

7444N 
7445N 
7446N 
74471'1 
7448N 
7450N 
7451N 
7453N 
7454N 
N60N 
. 7470N 
,7472N 

7.97 
5,18 

.72 
,8.85 
1.50 

. 2,'77 

3.21 
2.1.2 
3:60 

. ' 3.51 

. 1.87 
2.16 
2.97 
2.48 
6.?7 

14.45 
17:90 

,99 
.95 

3.60 
.62 

6.36 

1.27 
1.21 
1.29 
2.68 
1.23 
3.47 
2.96. 
2.70 
7.38 
6.17 
2.12 
.42 

.1.57 
2.24 

.79 

.77 
5.08 

.11.48 

5.87 
8.95 
7.37 
6.80 
5,87 
1.15 
1.15 
1.15 
1.15 
. '.94 
1.73 
1.61 

Prices are subject to change without notice. 
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IN1981,A } 
thru 2.34 

1N1997,A 
IN2001,A} 

thru 3.20 
IN2012,A 

IN2013 } 
thru 1.65 

1N2040 
IN2041 } 

thru 3.10 
IN2049 
IN2069,A .27 
IN2070,A .29 
1N2071,A .31 
1 N2102 11.45 

IN2620 2.94 
1N2623 6.25 
1N2635 5.32 
1N2765 3.45 
1N2770 11.05 
IN2804 } 

thru 4.62 
IN2838 

IN2847 2.03 
IN2860,A .36 
IN2864,A .62 
IN2878 } 

·thru 5.90 
IN2891 
1N3016 } 

. .. thru . 1.13 
IN3051 

':1N3060 21.00 

~:~h{8: } AO'f~~~a: 'i§5 
i~~m U2 .. I111S092' 26:10 

IN2147,A 2.76 
IN2148 2.35 
1N2163 2.85 
1N2218 1.63 
1N2220 2.27 

IN2221 
IN2223 
IN2269 
IN2286 

3.24 
4.28 
3.10 
9.90 

:1,29 

29.40 
IN31'11;A:~(l25 
1'N31a2'" .:.5.9 

INSla3 .... :,.·.:}: ..•. : ........... .. thru .:: .. 4 .• 29 

IN3229 
IN3234 
IN3237 
IN3245 
1N3251 
1N3258 
IN3270 

1.10 
4.32 
1.54 
5.14 
4.96 
2.16 

22.95 

1N3276 42.40 
1N3289 9.15 

thru 4.29 
1N3297 } 

IN3340 

thru 7.15 
1N3341B } 

IN3350B 
1N3492 .53 
1N3495 1.36 

IN3498 
1N3503 
IN3506 

thru 
IN3520 
lN3568 
1N3574 
1N3582A 
1N3597 
IN3601 

IN3605 
IN3612 
IN3614 
IN3619 
IN3624 
IN3642 
lN3650 
IN3657 
IN3671,A 

7.26 
17.45 

} .97 

1.85 
2.56 
6.35 
2.37 
1.00 

.52 
1.40 
2.80 
1.87 
6.50 

.69 
2.96 
1.59 
6.65 

IN2292,A 
1N2378 
IN2382 
IN2384 
1N2452 
1N2491 

IN2495 
IN2520 
IN2612 

2.79 
2.25 
2.93 
4.85 
4.79 
1.12 

1.89 
3.46 

.48 

IN3188' .'. ,':' 
IN3190.···.···· ... 84 
1N3202' 8.46 
1N3212 .':2;14 
IN3214 3,26· 

1N?~r~5' .}'4:·.2. 9.. ~:*f~::} 1.23 
IN3224 IN3749 .56 

2N1208 15.45 2N1519 
2N1212 12.86 2N1521 
2N1226 1.32 2N1529 
2N1231 8.72 2N1532 
2N1247·48 11.90 .. ·2Nl538 
2N1262 3.32 2Nl540 
2N1273·74 .40 2N1541 
2N1281·82 1.35 2N1542 
2N1284 1.40, 2N1547 
2N1292 8.95 . 2N1548 
2N1299 1.582N1552 

2N1302·03 
2N1308·09 
2N1316 
2N1335 
2N1346 
2N1350·51 
2N1358 
2N1379 
2N1382 

2N1395 
2N1396 
2N1412 
2N1420 
2N1440 
2N1442 
2N1452 
2N1471 
2N1480 

2N1482 
2N1484 
2N1485 
2N1486 
2N1487 
2N1488 
2N1490 
2N1491 
2N1492 

2N1501 
2N1502 

.40 

.57 
1.35 

10.40 
.94 
.97 

3.60 
.77 
.77 

1.47 
1.58 
3.82 

.54 
4.37 
9.70 

2N1560 
2N1590 
2N1591 
2N1592 
2N1601. 

2N1613 . 
2N1620. 
2N1647 
2N1651 
2N1671A 
2N1671B 
2N1690 
2N1693 
2N1701 

U~ 2N1706 
2.03 21'11711 

2Nl720 
2.87 2Nl724 
3.12 2Nl745 
3.42 2Nl770 
5.12 . 2N1771 
4.00 
5.73 2N1773 
6.45 2N1774 
1.65 21'11776 
5.66 2N180r 

1.82 
1.75 

2Nl823 
2N1840 
2N1846 

4.19 
4.67 
1.18 

•. 2.63 
4,37: 
1.58 
1'.65 
2.06: 
2.46 

.. 3:39 
.. 4.05 

~:j~ 
5.45 
6.39 
4.87 

.65 
28.65 
14.80 

4.07 
2:69 
3;03 

10.70 
16.45 

1.92 

.54 

.59 
.6.50 
21.25 

1.64 
2.04 
2.37 

4.28 
4.88 
6.78 

54.50 
118.80 

3.57 
4.36 

7473N 
7474N 
7475N 
7476N 
7480N 
7481N 
7482N 
7483N 
7484N 
7486N 
7490N 
7491AN 

2.65 
2.30 
4.05 
2.79 
3.10 
6.75 
4.60 
7.30 
7.10 
2.70 
4.73 
6.41 

7492N 4.73 
7493N 4.73 
7494N 5.07 
7495N 5.07 
7496N 6.08 
7510L 4.40 

800 . Series 
829G 1.56 
830P 1.32 
831G ,5 .. 77 

. 831P 3.45 

2N1849 
2N1871 
2N1890 

2N1892 
2N1910 
2N1914 
2N1919 
2N1948 
2N1956 
2N1972 
2N1985 
2N2011 
2N2018 

2N2024 
2N2030 
2N2048 
2N2101 
2N2102 
2N2106 
2N2148 
2N2170 
2N2195 

2N2219 
2N2220 
2N2222 
2N2223 
2N2226 
2N2270 
2N2291 
2N2312 
2N2324 

2N2328 
2N2332 
2N2346 
2N2352 
2N2369A 
2N2386 
2N2412 
2N2480 
2N2491 
2N2498 

832G 
832P 
833G 
833P 
834P 
835F 
835P 
836P 
837F 
837P 
a38P 

6.12 
6.41 
3.28 

.67 
14.56 
22.50 

7.40 
11.05 

1.60 
1.98 
1.98 
2.60 

19.80 

20.10 
37.75 

1.58 
33.60 

.87 
1.78 
.97 

2.04 
1.03 

.69 
1.46 

.54 
2.78 

32.45 
.69 

2.40 
4.78 
3.06 

9.63 
3.28 
4.42 
2.19 
1.38 
2043 
4.05 
7.86 
2.18 
2.96 

4.45 
1.23 
4.95 
1.55 
2.30 
4.78 
2.30 
1.51 
4.78 
2.30 
8.30 

See YELLOW SECTION for Local Offices, Phones 

IN3761 1.77 
1N3784 38.10 
1N3785,A} 

thru 2.58 
IN3820,A 

IN3821,A} 
thru 1.34 

IN3830,A 
1N3831 } 

thru 4.10 
IN3845 
IN3877 10.85 
IN3891 5.95 
1N3911 9.60 

1N39S1 
thru 

IN3990 
1N3993 
. thru· 
IN4000 

'IN4001 
:1N4002 
lN4003 

·:lN4004 : 

} 3.29 

} 3.12 

. .28 
.29 
.30 
.32 

lN4005 ,33 
·lN4))07. .52 
IN4010' } 
1~~~~2 2.61 

thfU' 3.24 
lN4016A } 

1N4042A .' 
~ , ~ ~ ~ ',c , , ' ' 

IN4046, 18.70 
.IN4052 ., . 44:65 
.. lN4061. 7.85 
1N406712.95 
IN4010. ' 16.80 
1N4072"19.55 

IN4074 23:60 

2N2510 2.53.' 
2N2586:', .' 4:85 
2N2597 7:10 

.2N25QA ' 2:68 
.,21'1261917.60 

2N2640::" .6:08 
:. 2N2658 "24.70, 
2N~&~9; 5.83 

2N271i . 
2N2712 
2N2741 
2N27S8 
2N2770. 

.27 

.29 
54.25 
51.00 
65.00 
37.40 '21'42781 

2N2791 
2N2803 
2N2812 

4.89 
. 10.35 

S6.20 

21'12824 60.60 
2N2847-48 4.30 
2N2861 6.82 
2N2869 1.36 
2N2S90 9.15 
2N2892 15.45 
21'12903 5.65 
2N2904. ~.15 
2N29!)5 1.16 

2N2918 4.06. 
.2N2924 :27 
2N2926. :26 
2N2946 2.60 
2N29.68·69 25.40 
2N2976 6.92 
2N2990 9.35 
7N30193.55 
2N3046 '29.90 

2N3057,A . 7.43 
2N3070 3.12 
2N3iJ86 11 .. 70 

839P .. 
840F 
840P 
844G 
844P 
845P 
846P 

.847P 
848P. 
850G . 
850j:l, 

8.30 
4.78 
2.30 

.4.45 
1.37 
1:37 
L37 
1.61 
1.94 

11.40 
. 5.18 

1N4076 26.75 
1N4081 36.50 

thru 2.64 
1N4099 } 

IN4135 

thru 3.76 
1N4258 } 

IN4275 

thru 4.28 
IN4276 } 

IN4293 
IN4295 3.05 
1N4298 10.70 
IN4304 16.75 
IN4309·12 2.64 
1N4323A } 

thru 1.17 
IN4358A 

thru .95 
1N4370,A} 

IN4372,A 
IN4385 .74 

thru 2.97 
IN4460 } 

IN4496 
IN4501 3.20 
1N4508 7.94 
IN4536 .39 

thru 4.89 
IN4559 } 

1N4564 
1N4572 8.85 
IN4576,A 3.10 
IN4581,A 3.10 
1N4611·13 4.15 

thru 2.34 
IN4614 } 

IN4627 
IN4770 4.58 
IN4782 11.15 

2N3116 1.15 
2N3120 7.85 
2N3121 7.95 
2N3137 7.00 

2N3249 3.80 
2N3251 2.07 
2N3301 .69 
2N3342 3.65 
2N3368 2.09 
2N3391 .39 
2N3396 .34 
2N3419 9.45 
2N3440 1.60 
2N3458 2.17 

2N3563 040 
2N3565 .34 
2N3600 3.17 
2N3615 1.40 
2N3638 .32 
2N3638A .38 
2N3640 .40 
2N3645 .71 
2N3&46 .41 
2N3671·72 3.87 
2N3694 .39 
2N3713 3.47 
2N3744 15.80 
2N3752 31.35 
2N3802 12.95 
2N3823·24 1.93 
2N3845 .38 
2N3891 203.00 
2N3909 1.70 
2N3921 15.10 
2N3978 2.65 
2N3998 15.15 
2N4001 5.70 
2N4006 3.57 
2N4012 10.80 
2N4022 17.70 
2N4032 7.10 
2N4084 13.86 

857F 
857P 
861P 
862P 
863P 
864P 
870P 
875P 
877P 
879P 
880P 

7.20 
3.24 
1.97 
1.37 
1.94 
2.16 
3.19 
1.75 
4.37 
2040 
4.37 

1N4786,A} 
thru 2.87: 

1N4800,A . 
1N4890 15.70 
1N4892 20.65' 
IN5008 } 

thru 1.86 
1N5051 

IN5059 
IN5060 
1N5063 

thru 
1NS089 
IN5091 

thru 
1N5103 

1NS104 
thru 

IN5117 
IN5118 

thru 
1N5128 
IN5129 

thru 
IN5134 

1Nr~rt5, •.. }.,.4. ,39 
IN5148· .' 
INS2.2!: i}:::.;, ...• 
INrINi"'· . '66: 

~~1~f:y~~29 : 
1N5391 .27' 
IN5403 .51 
1N5559,A} : 
INW~4,A 1.23: 

:2N4399 
'2N4416 
2N#28 
21'14852 
2N4856 
2N4862 
2N4965·68 

2N4985 . 2.35 

~~~g~~ ...7,86.; 

2N5016<~~:~~ 
2N5047", 1.m, 
2N5060" .'::/i~, 
2N5127·33 :}22: 

~~mi~43i5Jg3 
2NS199 

'2N5416 
3N70 " 
3N7S: 
3N90. 
3N92 
3N94 
·3N120 
31'1123.' 
3N140 

8S3P 
884P 
8asp 
887P 
890P 
89lP 
892P 
89ap 
898P 
~~9G 

:'1.80; 
4.70: 

la.50 
. 7.83 
10.10: 
:4.05 

... 11;48 
15,95; 
3.05 
1.60 

1m: 
1.85,: 
1.41. 

'.' 2.40; 
2.5H 
2.81 : 
1.41 ' 
4.39. 
1;58. 
2.07, 

1809 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

• 
Power 500mW 

Package 
Vz Volts 

"B"* 

30 1N5256 
33 1N5257 

Microsemiconductor 36 1N5258 
39 1N5259 

a division of Starrdard Resources Corporation 40 

Zener Diodes 43 1N5260 
45 

Industry preferred series 47 1N5261 
50 

Power SOOmW 1.SW 3.0W S.OW 
Package "BU * "A" "Au "E" 
Vz Volts 

51 1N5262 
56 1N5263 
60 11'15264 

6.2 1N5234 1N4460t 62 11'15265 
6.8 1N5235 1N4461t 1N5063 1N4954* 68 11'15266 
7.5 1N5236 1N4462t 1N5064 1N4955* 70 
8.2 1N5237 1N4463t 11'15065 1N4956* 75 11'15267 
9.1 1N5239 1N4464t 1N5066 1N4957* 80 

10 1N524O 1N4465t 1N5067 1N4958* 82 1N5268 
II 1N5241 1N4466t 1N5068 1N4959* 87 1N5269 
12 1N5242 1N4467t 1N4883 11'14960* 90 
13 1N5243 1N4468t 1N5069 1N4961* 91 11'15270 
14 1N5244 1N5070 1N5ll8* 100 1N5271 
15 1N5245 IN4469t IN5071 IN4962* llO 1N5272 
16 1N5246 IN4470t IN5072 IN4963* 120 1N5273 
17 1N5247 130 11'15274 
18 1N5248 IN4471t IN5073 1N4964* 140 11'15275 
19 1N5249 '150 1N527,6 
20 1-N5250 1N4472t 1N4884 1N4965* 160 1N5277 
22 1N5251 IN4473t ,lN5074 1N4966; 170 11'15278 
24 1N5252 1N4474t 1N5075 1N4967* 180 1N5279 
25 1N5253 190 1N5280 
27 1N5254 1N4475t. 1N5076 1N4968* 200 1N5281 

'To order Package B, add the sufflJ/Z to the part number, i.e.: 1N963/Z. 
tIAN' and IANTX units available per MIL·S·19500/400. *JAN and JANTX units available per MIL·S·19500/356. 

Standard Temperature Compensated Zeriers 
Standard TC Zeners are sealed in a glass 00-7 package. 
Other packages available on request. 

Vz Iz Zzr Average Temperature Coefficient (%/oC) 
(Volts) (ma) (ohms) .01 .005 .002 .001 .0005 

6.2 7.5 15,10 1N821,A 1N823,A' 1N825,A 1N827,A 1N829,A 
7.5 15 1N3500 11'13496 1N3497 1N3498 1N3499 

6.3 7.5 15 1N3553 
6.35 7.5 12 1N3501 11'13502 

1N3503 
, 1N3504 

6.4 ,0.5 200 1N4565 1N4566 1N4567 1N4568 1N4569 -
1.0 100 11'14570 1N4571 1N4572 1N4573 11'14574 
2.0 50 11'14575 1N4576 1N4577 1N4578 1N45~~ 
4.0 25 1N4580 1N4581 1N4582 1N4583 1N4584 

6.5 7.5 10 11'13779 1N3781 11'13782 11'13783 1N3784 
11'13780 

6.6 2.0 75 1N46ll 1N46llA 1N46ll8 1N4611C 
5.0 25 11'14612 1N4612A 11'146128 1N4612C 

10.0 15 11'14613 1N4613A 11'146138 1N4613C 
8.4 10.0 15 1N3154,A 1N3155,A 1N3156,A 1N3157,A 

8.5 .5 200 1N4775 11'14776 11'14777 11'14778 1N4779 
.5 200 1N4775A 1N4776A 1N4777A 1N4778A 1N4779A 

1.0 100 1N4780 11'14781 1N4782 1N4783 1N4784 
1.0 100 IN4780A IN4781A 1N4782A 1N4783A 1N4784A 

9.0 7.5 20 1N935 11'1936 1N937 1N938 1N939 

11.7 7.5 30 11'1941 11'1942 11'1943 1N944 11'1945 

JAN and JANTX Qualified: lN821-1N829 1N3154-1N3157 1N935B-1N938B. 
'Measurements at -550C, DoC, +250 C, +750 C, +100oC, +150oC per spec. 
All readings are at 25°C, unless otherwise noted. 

Temperature Range 

-550C to +100oC 
OOC to +75OC 
-550C to +100oC 
+25°C to +100oC 

No suffix types: 
OOC to +75°C 
A types: 
-550C to +100oC 

-55°C to +lOooC 

-55°C to +100oC 

'A types: 
-55°C to +150oC 
No suffix types: 
-55°C to +100oC 
No suffix types: 
+25°C to +100oC 

~~fo~to HOOoC 

~c?C St~ff~ ~~~6S: 
A types: 
-55°C to +100oC 
8 types: 
-55°C to +150oC 

~c?C St~ff~ ~~~6s: 
A types: 
-55°C to +100oC 
8 types: 
-55°C to +150oC 

: 
1.SW 3.0W 5.0W 
"AU "A" liE" 

1N4476t 1N5077 1N4969* 
1N4477t 1N5078 1N4970 
1N4478 1N5079 1N4971 
1N4479 1N5080 1N4972 

1N5081 1N5ll9 
1N4480 1N5082 1N4973 

1N5083 1N5120 
1N4481 1N5084 1N4974 

1N5085 1N5121 
1N4482 1N5086 1N4975 
1N4483 1N5087 1N4976 

1N5088 1N5122 
11'14484 1N5089 1N4977 
1N4485 11'15090 11'14978 

11'15091 1N5123 
1N4486 11'15092 1N4979 

11'15093 1N5124 
1N4487 11'15094 1N4980 

11'14096 1N5125 
11'14488 11'15095 11'14981 
1N4489 11'14097 '11'14982 
11'14490 11'15096 1N4983 
1N4491 11'15097 1N4984 
11'14492 1N5098 1N4985 

11'15099 1N5126 
11'14493 1N4098 1N4986 
1N4494 1N5100 1N4987 ._-

11'15101 11'15127 
11'14495 1N5102 1N4988 

1N5103 1N5128 
11'14496 1N5104 1N4989 

Other industry preferred 
Zener diode series 
available from MICRO: 

250mW 
IN709 thrllIN745 Package 00·7 or "8" 
IN763 thru IN7.69 Pacl<age 00·7 or "8" 

400mW 
IN753 thru IN759 Package 00-7 or "8" 
IN957 thru IN992 Package 00-7 or "8" 
IN3513 thru IN3534 Package 00-7 or "8" 

500mW 
IN5234 thru IN5281 Package 00-7 or "8" 

1.0W 
IN3675 thru IN3710 Package "A" 
IN152I thru IN1528 Package "A" 
INl766 thru IN1802 Package "A" 
IN3828 thru,IN3830 Package "A" 
INI875 thru INI888 Package "A" 
IN2387 Package "A" 
IN30I6 thru IN305I Package "A" 
IN3098 thru IN3100 Package "A" 
IN4158 thru IN4I93 Package "A" 
I N4323 thru, I N4358 Package "A" 
1 N4656 th ru 1 N4677 Package "A" 
IN4735 thru IN4764 Package "A" 
1.2W 
IN4831 thru IN4860 Package "A" 

2.5W 
IN50I5 thru IN5051 Package "A" 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

Microsemiconductor 
a division of Standard Resources Corporation 

Rectifiers 

4 Amp Series Rectifiers Package E· 

Maximum Average Minimum Max. Reverse DC Output Current Forward Current 
Fan Cooled Current at at PIV 

Equivalent PIV 25°C 100°C 250 LFM 1.0V 25°C ( A) 
Type (Volts) (Amps) (Amps) 25°C (Amps) (Amps) 250C 1000C 

-'MVi!i05 50 4.0 2.0 6.0 3 1 50" 
MV2106 100 4.0 2.0 6.0 3 1 50 
MV2107 200 4.0 2.0 6.0 3 1 50 
MV210B 400 4.0 2.0 6.0 3 1 50 
MV2109 600 4.0 2.0 6.0 3 1 50 
MV2110 BOO 4.0 2.0 6.0 3 1 50 
MV2111 1000 4.0 2.0 6.0 3 1 50 

MV2112 50 3.0 1.5 4.5 2 1 50 
MV2113 100 3.0 1.5 4.5 2 1 50 
MV2114 200 3.0 1.5 4.5 2 1 50 
MV2115 400 3.0 1.5 4.5 2 1 50 
MV2116 600 3.0 1.5 4.5 2 1 50 
MV2117 BOO 3.0 1.5 4.5 2 1 50 
MV211B 1000 3.0 1.5 4.5 2 1 50 

MaXimum Peak One Cycle Surge Sinusoidal B.3msec: 100 amps @ 100°C and 
rated load. 
2 Amp Series 
Low Leakage Rectifiers Package A _. ._---,., 

::~{i~Fe~ 
Current 

MSC PIV (Amps) 
Type (Volts) 25°C 100°C 

MB22B 100 2.0 1.0 
MB229 200 2.0 1.0 
MB230 300 2.0 1.0 
MB231 400 2.0 1.0 
MB232 500 2.0 1.0 
MB233 600 2.0 1.0 
MB234 BOO 2.0 1.0 
MB235 1000 2.0 1.0 

MB236 100 1.5 .75 
MB237 200 1.5 .75 
MB23B 300 1.5 .75 
MB239 400 1.5 .75 
MB240 500 1.5 .75 
MB241 600 1.5 .75 
MB242 BOO 1.5 .75 
MB243 1000 1.5 .75 

1 Amp Series Rectifiers, 
General Purpose 

Average 
Rectified 

Minimum 
Forward 
Current 
(Amps) 
@+IV 

1 
1 
1 
1 
1 
1 
1 
1 

.BOO 

.BOO 

.BOO 

.BOO 

.BOO 

.BOO 

.BOO 

.BOO 

Minimum 
Forward Current 

(Amps) Current@ +lV 
MSC PIV . ~ 25°C 
Type (Volts) 25°C 100°C Amps) 

MB244 100 1.0 .5 .600 
MB245 200 1.0 .5 .600 
MB246 300 1.0 .5 .600 
MB247 400 1.0 .5 .600 
MB24B 500 1.0 .5 .600 
MB249 600 1.0 .5 .600 
MB250 BOO 1.0 .5 .600 
MB251 1000 1.0 .5 .600 

----
Maximum Maximum Reverse Peak (DC Test) One Cycle Current 

at PIV Surge 
(,aA) Sinusoidal 

(B.3msec) 
25°C 100°C (Amps) 

.025 5 25 

.025 5 25 

.025 5 25 

.025 5 25 

.025 5 25 

.025 5 25 

.025 5 25 

.050 10 25 

.2 15 25 

.2 15 25 

.2 15 25 

.2 15 25 

.2 15 25 

.2 15 25 

.2 15 25 

.5 50 25 

Package A 

Maximum Maximum Reverse Peak (DC Test) One Cycle Current Surge at PIV 
(/LA) Sinusoidal 

(B.3msec) 
25°C 100°C (Amps) 

1.0 75 20 
1.0 75 20 
1.0 75 20 
1.0 75 20 
1.0 75 20 
1.0 75 20 
1.0 75 20 
1.0 75 20 

1 Amp @ 100°C Series Rectifiers, 
50 Amp Surge Package F 

Maximum 
Maximum Maximum Peak One 

Breakdown Forward Voltage Reverse Cur. Cycle Surge 
Voltage@ Drop @ 25°C ~ 25°C, DC Sinusoidal 

PIV 100ILA VF@IF Rmax @ VR B.3 msec 
Type (Volts) (Volts) (Volts) (Amps) (/LA) (Volts) (Amps) 

MF300 BO 100 1.0 1.25 1 80 50 
MF301 80 100 1.0 1.00 5 BO 50 
MF310 200 240 1.0 1.25 1 200 50 
MF311 200 240 1.0 1.00 5 200 50 
MF320 400 480 1.0 1.25 1 400 50 
MF321 400 480 1.0 1.00 5 400 50 
MF330 600 720 1.0 1.25 1 600 50 
MF331 600 720 1.0 1.00 5 600 50 
MF340 800 960 1.0 1.25 1 800 50 
MF341 800 960 1.0 1.00 5 800 50 
MF350 1000 1150 1.0 1.25 1 1000 50 
MF351 1000 1150 1.0 1.00 5 1000 50 

'Performed @ TA = 100°C. 
1 Amp Series Rectifiers * * 
@ 100°C Package A 

Maximum 
Reverse 
Current 

Peak Breakdown Average Rectified (DC Test) 
Inverse Voltage Current @PIV 

(Amps) (ILA) 
Type 

Voltage 
(Volts) 

@ 100ILA 
(Volts) 100°C 150°C 25°C 

1N3611 200 240 1.0 .3 5.0 
1N3612 400 450 1.0 .3 5.0 
IN3613 600 720 1.0 .3 5.0 
1N3614 800 920 1.0 .3 5.0 
1N3957 1000 1120 1.0 .3 5.0 

MaXimum Forward Voltage Drop @ 1 Amp: 1.2 Volts. 
Maximum Peak One Cycle Surge Sinusoidal (8.2msec): 30 Amps. 
·'JAN and JANTX types available per MIL·S·19500/22BE. 

150°C 

300 
300 
300 
300 
300 

1 Amp Series Rectifiers * 
@ 100°C Package A 

Average Maximum Maximum 
Rectified Forward Reverse 

Peak Breakdown Current Voltage @ Current 
(10) @PIV Inverse Voltage 1 Amp (Amps) (ILA) Voltage @100",A 25°C 

I 250C 1500C Type (Volts) (Volts) 100°C 150°C (Volts) 

1N4245 200 240 1.00 .333 1.0 
1N4246 400 4BO 1.00 .333 1.0 
1N4247 600 720 1.00 .333 1.0 
1N4248 800 960 1.00 .333 1.0 
1N4249 1000 1150 1.00 .333 1.0 

MaXimum Peak One Cycle Surge Smusoldal (B.3msec): 3D Amps. 
Maximum Reverse Recovery Time: 5.0ILsec. 
"JAN and JANTX types available per MIL·S·19500/2B6C. 

4AmpSeries 

1 150 
1 150 
1 150 
1 150 
1 150 

Fast Recovery Rectifiers package E 

Maximum Minimum Maximum 
Average Forward Maximum Junction 

DC Output Current Reverse CapaCitance 
Current @I.IV Recovery @25OC 

Equivalent PIV (Amps) 25°C Time* (pf) 
Type (Volts) 25°C 100°C (Amps) (nsec) OV -IOV 

MV7113 50 4.0 2.0 4 200 300 120 
MV7114 100 4.0 2.0 4 200 275 110 
MV7115 200 4.0 2.0 4 200 250 100 
MV7116 400 4.0 2.0 4 350 200 BO 
MV7117 500 4.0 2.0 4 350 175 70 
MV7118 600 4.0 2.0 4 350 175 70 
MV7119 BOO 4.0 2.0 4 500 150 60 
MV7120 1000 4.0 2.0 4 500 150 60 
MV7121 50 3.0 1.5 3 200 300 120 
MV7122 100 3.0 1.5 3 200 275 110 
MV7123 200 3.0 1.5 3 200 250 100 
MV7124 400 3.0 1.5 3 350 200 80 
MV7125 500 3.0 1.5 3 350 175 70 
MV7126 600 3.0 1.5 3 350 175 70 
MV7127 800 3.0 1.5 3 500 150 60 
MV7128 1000 3.0 1.5 3 500 150 60 
MV7129 50 2.0 1.0 2 200 300 120 
MV7130 100 2.0 1.0 2 200 275 110 
MV7131 200 2.0 1.0 2 200 250 100 
MV7132 400 2.0 1.0 2 350 200 BO 
MV7133 500 2.0 1.0 2 350 175 70 
MV7134 600 2.0 1.0 2 350 175 70 
MV7135 800 2.0 1.0 2 500 150 60 
MV7136 1000 2.0 1.0 2 500 150 60 

MaXimum Reverse Current at PIV - 25°C: 5",A; 100°C: 100",A. 
'Tested ~ IF = I. = 10mA Recovered to 5mA. 

Max. Peak 
One Cycle 

Surge 
Sinusoidal 
a.3msec 
(Amps) 

100 
100 
100 
100 
100 
100 
100 
100 
80 
BO 
80 
80 
BO 
80 
80 
80 
60 
60 
60 
60 
60 
60 
60 
60 

Microsemiconductor 11250 Playa Court, Culver City, Calif. 90230. Phone: (213) 391-8271 or (213) 870-2974. 
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. Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Microsemiconductor 
a division 01 Standard Resources Corporation 

Rectifiers 
2 Amp Series 
Fast Recovery Rectifiers Package A 

Avalanche Maximum 
Voltage Average Forward 

Breakdown Rectified Voltage @ 
@ 5OILA Current 1 ADC 
(Volts) (Amps) (Volts) 

Type (Volts) Min. Max. 55°C 100°C Max. Typ. 

*lN4942 200 220 500 1.0 .75 1.2 1.0 
1N4943. 300 330 500 1.0 .75 1.2 1.0 

*lN4944 400 440 600 1.0 .75 1.2 1.0 
1N4945 500 550 700 1.0 .75 1.2 1.0 

*lN4946 600 660 950 1.0 .75 1.2 1.0 
*lN4947 800 880 1200 1.0 .75 1.2 1.0 
*lN4948 1000 1100 1400 . 1.0 .75 1.2 1.0 

MaXImum Rev~rse Current @ PlY - 25°C: lILA; 125°C: 1001LA. 
Maximum Junction CapaCitance 12 VDC: 15 pt. 
Maximum Peak One Cycle Surge Sinusoidal a.3msec 40°C: 25 Amps. 
"JAN an.d JANTX types available per MIL·S·19500/359A. 

4 Amp Series 

Maximum 
Reverse 
Recovery 

Time 
(nsec.) 

150 
150 
150 
150 
150 
250 
500 

Ultra Fast Recovery Rectifiers Package E 

Maximum Maximum 
Average Minimum Reverse 
Rectified Current 
Current Forward @PIV Current 

Eq.uivalent PIV (Amps) (Amps)@ (ILA) 
Type (Volts) 25°C 100°C 1.0V 25°C 25°C 100°C 

MV7105 50 4.0 2.0 3.0 5 150 
MV7106 100 4.0 2.0 3.0 5 150 
MV7107 150 4.0 2.0 3.0 5 150 
MV7108 200 4.0 2.0 3.0 5 150 

MV7109 50 3.0 1.5 2.0 5 150 
MV71lO 100 3.0 1.5 2.0 5 150 
MV7111 150 3.0 1.5 2.0 5 150 
MV7112 200 3.0 1.5 2.0 5 150 

"T" @ IF = v.A, I. = lA Recovered to V4 A. 

2 Amp Series 
UltraFast Recovery Rectifiers 

Minimum Reverse Forward Leakage Current Average @PIV @ 1 Volt Rectified 
MSC PIV (IF) Current (ILA) 
Type (Volts) (Amps) (Amps) 25°C 100°C 

MB388 50 1.0 2 3,0 50 
MB389 100 1.0 2 3.0 50 
MB390 150 1.0 2 3.0 50 
MB391 200 1.0 2 3.0 50 
MB392 ~50 1.0 2 3.0 50 

!\I1B393 50 0.5 1 3.0 50 
MB394 100 0.5 1 3.0 50 
MB39S 150 0.5 1 3.0 50 
MB396 200 0.5 1 3.0 50 
MB397 250 0.5 1 3,0 50 

"T" IF - I. = 10mA Recovered to 5mA. 

Other Industry preferred 1 Amp Series 
rectifiers available from MICRO .. .... 

gpo E 
ca ..... :$ PIV (Volts) ~ bi": 

Max. Peak 
Maximum One Cycle 
Reverse Surge 
Recovery Sinusoidal 

Time" S.3msec 
(nsec) (Amps) 

50 100 
50 100 
50 100 
50 100 

50 100 
50 100 
50 100 
50 100 

Package A 

Capaci· 
Reverse tance 
Recovery @ 
Time" o Volts 
(nsec) (pI) 

75 25 
75 25 
75 25 
75 25 
75 25 

75 25 
75 25 
75 25 
75 25 
75 25 

co 
ClImE 
~~ 
"''''ID .. >" TA 50 100 200 400 600 SOD 1000 ~:=@) ....... °C 

F 1.0 55 1N3866 IN3867 1N3868 60 
F .5 55 1N3869 30 
A 1.0 00 1N4383 IN4384 1N4385 50 
F 1.0 25 1N4585 1N4586 50 
F 1.0 75 1N5059 IN5060 1N5061 IN5062 50 
F 1.0 00 IN3981 1N3982 1N3983 30 

A 1.0 75 IN4001 1N4002 1N4003 IN4004 1N4005 IN4006 1N4007 30 

Mini-Micro Multiplier Rectifiers 
(1000 to 6000 volts) 

Average Reverse Current Rectified @PIV Current@ 
MSC 25°C (p.A) 
Type PlY (mA) 25·e 100·C 

MH400 1000 10 0.5 20.0 
MH401 1500 10 0.5 20.0 
MH402 2000 10 0.5 20.0 
MH403 2500 10 0.5 20.0 
MH404 3000 5 0.020 1.0 
MH405 3000 10 0.5 20.0 
MH406 3500 5 0.020 1.0 
MH407 3500 10 0.5 20,0 
MH408 4000 5 0.020 1.0 
MH409 4000 10 0.5 20.0 

Pin Microwave Switching Diodes 
FEATURES 

PackageA-1 

Forward 
Voltage c~acitance 
,,10mA o Volts 

alts) (pf) 

1.2 
2.4 
2.8 
3.0 
6.0 1 
3.2 
6.0 1 
4.5 
6.0 1 
4.5 

• 20 Watt Dissipation 

• 0.5 Pico·Fara~s Capacitance 
for Low Reverse Loss 

• 0.15 Ohms Series 
Resistance 

• Breakdown Voltages to 
1250 Volts 

• 30 MHz to 30GHz 
Operating Range 

• Choice of Five Package 
Configurations . 

Type 
Package H, Package Hl, 

250mW 750mW 

MN1015 MN2015 
MN1015A MN2015A 

MN1025 MN2025 
MN1025A MN2025A 

MN1050 MN2050 
MN1050A MN2050A 

MN1075 MN2075 
MN1075A MN2075A 

MN1125 MN2125 
MN1125A MN2125A 

Package B, 5 Watts 

MN3015 
MN3015A 

MN3050 
MN3050A 

Package A, 10 Watts 

MN4030 

MN4050 
MN4050A 

MN4100 
MN4100A 
MN4100B 

Package E, 20 watts 

MN5060 
MN5060A 

MN5100 
MN5100A 

CAP@' 
R, (ohms) 100V 

@It pI 

.75@50mA* 0,7 
.5@50mA· 

1 @50mA" 0.7 
.6@50mA" 

1.5@ 100mA" 0.65 
.75@100mA" 

1.5 @ 150mA" 0.6 
.75@150mA* 

1.5 @ 150mA" 0.55 
.75@ 150mA* 

.5@50mAt 1.5 
.35@50mAt 

1.5@50mAt 0.6 
.75@ 50 mAt 

.3@50mA 6.0 

.4 @ 100mAt 3.5 

.2@ 100mAt 

.5 @ 200mAt 2.8 

.3@ 200mAt 
2@ 200 At m 

.3@ 150mAt 8.0 
.15@ 150mAt 

.4@300mAt 7.0 

.2@300mAt 

I,@PIV 
micro· . PIV 

V,@ 
It 

amps Volts Volts 

1.0 150 0.85 

1.0 250 0.85 

1.0 500 0,9 

1.0 750 0.95 

1.0 1250 0.95 

1.0 150 0.85 

1.0 500 0.9 

1.0 300 0.9 

1.0 500 0.9 

1.0 1000 0.9 

1.0 600 0.9 

1.0 1000 0.9 

NOTES: ,All Above are Guaranteed Maximums. 
Operating Temperature Range from -650 C to 175°C. 
tRs Measured @ 500MHz. 
"R, Measured @ 1500GHz. 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

Microsemiconductor 
a division of Standard. Resources Corporation 

Rectifiers 

High-Voltage Microdiodes Package H 

Forward Max. Avg. 
Current Rectified 
@1.0V Reverse Current Current 

MSC PIV @25°C @ 25°C and Indicated (mA) 
Type (Volts) (mA) Temperature ("A) 25°C 

MC021 50 400 .2@PIV 15 @ PIV (150·C) 200 
MC021A 50 400 .025@PIV 5 @ PIV (150·C) 200 
MC022 100 400 .2@ PIV 15 @ PIV (150CC) 200 
MC022A 100 400 .025@ PIV 5 @ PIV (150CC) 200 
MC023 150 400 .2@ PIV 15 @ PIV (lS0CC) 200 
MC023A 150 400 .025 @ PIV 5 @ PIV (1S0CC) 200 
MC020 200 400 .2@ PIV 15 @ PIV (150CC) 200 
MC020A 2QO 400 .025 @ PIV S @ PIV (1S0CC) 200 
MC030 300 400 .2@PIV IS @ PIV (1S0CC) 200 
MC030A 300 400 .025 @ PIV S @ PIV (1S0cC 200 
MC040 400 400 .2@PIV IS @ PIV (lS0CC) 200 
MC040A 400 400 .02S@ PIV 5 @ PIV (lS00 C) 200 
MC050 SOO 400 .2@ PIV 15 @ PIV (lS00 C) 200 
MC050A 500 400 .02S @ PIV S @ PIV (1500 C) 200 
MC060 600 400 .2@PIV 25 @ P IV (150CC) 200 
MC060A 600 400· .025 @ PIV 5 @ PIV (ISOCC) 200 

MCOaO aoo 200 .3@PIV 30 @ PIV (lS0CC) 200 
MCOaOA aoo 200 .050@ PIV 10 @ PIV (lSOCC) 200 
MC100 1000 200 .5@PIV 50 @ PIV (1500 C) 200 
MCI00A 1000 200 .OSO@ PIV 10 @ PIV (lS0CC) 200 
MC110 1100 200 .2@PIV 200 
MC110A 1100 200 .025@PIV 200 
MC120 1200 200 .2@PIV 200 
MC120A 1200 200 .025@ PIV 200 

MC130 1300 100 .3@PIV 100 
MC130A 1300 100 .025@ PIV 100 
MC140 1400 100 .3.@PIV 100 
MC140A 1400 100 .025 @ PIV 100 
MC1S0 1S00 100 .5@PIV 100 
MC1S0A 1500 100 .025@PIV 100 

MC170 125 200 .001 @ 125V 3 @ 12SV (lS00 C) 200 

Package Outlines 

A, A-1 & F 

Ultra Fast Recovery Microdiodes 
---

Saturation Forward 
Voltage Current 

MSC @100"A @+1.0V 
Type (Volts) (mA) 

MC9l4 100 10 
MC9l4A 100 20 
MC916 100 10 
MC9l6A IDa 20 
MCOOI 75 10 
MCOOIA 75 20 
MC002 200 lOa 
IN3064M 75 (@5p.A) 10 
1N3069M 65 (@ S"A) 50 
IN3206 lOa 10 

'JAN 1N320S 100 10 (5) 

"JAN IN3207 SO 150 
IN3207 60 150 
IN3S94 SO (@ Sp.A) 50 
IN3722 SO 20 

'Ava,lable Per MIL·S·19S00/195C. 
"Available Per MIL·S·19500/230C. 

Fast Recovery Microdiodes 

Saturation Forward 
Voltage Current 

MSC @100p.A @+1.0V 
Type (Volts) (mA) 

MC643 200 10 

MC643A 200 100 

MC6S8 120 lao 
MC6SSA 120 100 
MC6S9 60 6 
MC659A 60 10 
MC6S0 120 6 
MC660A 120 10 
MC661 240 5 
MC661A 240 10 
MC662 100 10 

MC662A lOa 100 

MC663 100 100 
MC663A 100 100 
lN897 50 5 

INS98 50 100 

INS99 lOa 5 

IN900 lOa 50 

IN901 lOa 100 

IN902 200 10 

E 

Maximum Reverse Current 
@ 2SoC and Indicated Temperature 

",A) 

O~025 '@ ~20V 50.0 @ ·20V (150CC) 
0.025 @·20V 50.0 @ ·20V (150CC) 
0.025@·20V 50.0 @ ·20V (150CC) 
0.025 @ ·20V 50.0 @ ·20V (150CC) 

0.1 @·50V 100.0 @ ·50V (1500 C) 
0.1@·50V 100.0 @ ·50V (ISOOC) 
0.1 @ ·ISOV' 100.0 @ ·ISOV (ISOCC) 
0.1 @·50V 100.0 @ ·50V (ISOCC) 
O.I@·SOV 100.0 @ ·SOV (lS0CC) 

0.025 @ ·20V 50.0 @ ·20V (1500 C) 
0.025@·20V 

0.5@ ·80V 
30.0 @ ·20Y (ISOCC) 

0.05 @ ·20V ,10.0 @ ·20V (IOOOC) 
0.05 @ ·20Y 10.0 @ ·20V (IOOCC) 

0.1 @ ·SOV 100.0 @ ·SOV (ISOCC) 
0.1 @ ·SOY 100.0 @ ·SOY (ISOCC) 

Maximum Reverse Current 
@ 25°C and Indicated Temperature 

",A) 

.025 ~ ·IOY 
I ·IOOV 

5 @ ·IOV (IOOCC) 
IS @ ·IOOV (IOOCC) 

.025 @ ·10V 5 @ ·IOV (IOOCC) 
1@·IOOV IS @ ·IOOV (IOOCC) 

.OS@ ·SOV 25 @ ·50V (ISOCC) 
.02S@ ·SOV 5 @ ·SOV (ISOCC) 

5 @·50Y 25 @ ·SOV (IOOCC) 
.02S@ ·SOY 5 @ ·SOV (150CC) 

S@ ·IOOV 50 @ ·IOOV (IOOCC) 
.025@ ·IOOV , 5 @ ·IOOY (ISOCC) 

10 @ ·200V 100 @ ·200V (IOOCC) 
.025 @ ·200V 

1 @·IOY 
5 @ ·200V (ISOCC) 

20 @ ·IOY (lOOOC) 

20 ~ ·SOY 
1 ·IOV 

100 ~ ·SOV (IOOCC) 
20 ·IOV (IOOOC) 

20 @ ·50V 100 @ ·SOV (IOOCC) 
5 @·7SV 50 @ ·7SV (IOOCC) 

.1@·75Y 15 @ ·75V (IOOOC) 

.1 ~ ·40V 
.025 ·IOV 

20 @ -lOY (looOC) 
10 @ ·SV (IOOCC) 

.1@·40V 
.025 @ ·IOV, 

20 ~ -IOV (IOOCC 
10 ·SV (IOOOC) 

.1 ~ ·80V 
.025 ·IOV 

20 @ ·SOV (IOOOC) 
10 @ ·SV (IOOCC) 

.1 @·80V 
.025 @·IOV 

20 ~ ·80V (IOOCC) 
10 ·5V (IOOCC) 

.1 @.sOV 
.025 @ ·IOV 

20 ~ ·SOV (laO CC) 
10 ·SV (IOOCC) 

I @·IOOV IS @ 100V (IOOOC) 

Package H 
--

Maximum Reverse 
Capacitance ReCOye~ 

- .,,(p'L_ ~~-
4.0@ OV 4.0 
4.0@OV 4.0 
2.0@ OV 4.0 
2.0 @OV 4.0 
2.0@OV 2.0 
2.0@ OV 2.0 
S.O@OV 50.0 
2:0@OV 4.0 
6.0 @OY 50.0 
4.0@OV 4.0 
2.0@ OV 4.0 

15.0@OV 6.0 
S.O@ OV 5.0 
4.0@OV 5.0 
4.0@OY 5.0 

Package H 

Reverse Recovery 
200K 0 in .3"soc 

200K 0 in '.3"see 

SOK 0 in .3"see 
SOK 0 In .3"soe 

400K 0 in .3"soe 
400K 0 in .3"soe 
400K 0 in .3"soe 
400K 0 in .3p.see 
400K 0 in .3p.Soe 
400K 0 In .3"soe 

lOOK 0 in .Sp.soc 

lOOK 0 In .S"soe 
200K 0 in .SI'SOC 
20DK tl in .3,usec 
lOOK 0 in .ll'sec 

lOOK Il in .3p.Sec 

lOOK 0 in .3l'sec 

lOOK Illn .3"soe 

lOOK 0 in .3p.soc 

200K 0 in .3"soe 

LJC1[ ~t-----;(W .08S"MAX. ~LJq hi '!'-1 t ~---i( f----J -r"MAX • 

Ll.0"M'N. I .ISS"MAX.--l . z. Ll.0" MIN. I .180" MAX.---I 
NOM. CIA 

Lead Dia. Bady Dia. 
(Nam.) (Max.) 

A & F I A·1 A.A-1J F 

B 
0.028"10.020" 0.085/~lo.110" 

H&H-1 

1 // DI===r/~ + ~ c::=:::{ ( , j ( .~6S" MAX . 

. 020·.1.--,.0"' MIN.-!.100" MAX • ./-. 
NOM. CIA. 

Microsemiconductor 11250 Playa Court, Culver City, Calif. 90230 • Phone: (213) 391-8271 or (213) 870-2974 
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SUMMARY OF STANDARD PHOTOELECTRIC PRODUCTS 
CdS & CdSe PHOTOCELLS PHOTO DETECTOR LAMP ASSEMBLIES 

Cell Ty.t t Min. Max. Max., CdSePhotodetector 
~p. Dark Peak Power Emitter Detector 

o. Res.KIl Res. Mil Volt. MW· Description Cur· Max. Min. 
NSLolll 170 100 SO SO Module rent ON OFF Max. Max. ' 
NSLol12 75 100 SO SO Type No. Volts MA Res.1l Res. Mil Volts Power Description 
NSLol13 30 100 SO SO CdSe Photoconductive PL·1033·1 10 IS 100 10 SO 250 Phenolic NSL-314 14 100 SO SO Cell in Hermetic Glass PL·1036·1 10 15 400 100 320 250 .75"x.75"x, NSL·315 550 1000 250 SO and Metal TO·1S. PL·2H33·1 120 2 100 10 SO 250 .625" NSLol16 260 1000 250 50 PL·2H36·1 120 2 400 100 320 250 Pin Leads for 
NSL·317 110 1000 250 50 PLolA33·1 100 2 150 10 SO 250 P.C. Board NSLollS 50 500 120 SO PLolA36·1 100 2 500 100 320 250 Mountin#. 
NSL-411 170 60 SO SO PL·5S33·1 1.6 20 500 10 SO 100 (Matche , 
NSL-412 75 10 SO 50 PL·5~6·1 1.6 20 2000 100 320 100 Multi·Detector 
NSL·413 30 2.0 SO 50 CdS Photoconductive COnfigurations 
NSL-414 14 0.2 SO SO Cell In Hermetic Glass also Available) 
NSL-415 550 100 250 SO and Metal TO·1S. PLT·10384 10 15 400 10 SO 100 Standard Tube; 
NSL-416 260 100 250 SO PLT·103S7 10 15 SOOO 100 250 100 Axial Leads. 
NSL-417 110 SO 250 SO 4 Leaded, NSL-418 SO 5.0 120 SO PLF·SS380 1.6 25 250 100 SO 100. Hermetic TO·5. 
NSL·443 200 300 2000 1000 CdS Photoconductive PLS·5S3S0 1.6 2S 10,000 100 2S0 100 

Small Tube, 
NSL-444 120 100 2000 1000 Axial Leads. 
NSL-445 26.0 40 420 1000 Cell in Hermetic Glass Miniature Tube 
NSL·446 11.4 12 420 1000 and Metal 1.0" Dia. PLM·SS31 1.6 25 SOD 10 SO SO Axial Leads. NSL-447 5.5 2.3 420 1000 Case. 

Silicon Photodetector NSL·361 6S 200 SO 100 CdSe Photoconductive 
NSLol62 2S 200 SO 100 Cell In Hermetic Glass Coupled 
NSL·363 12 200 SO 100 and Meta I 0.2S0" Dia. Emitter Detector Characteristics 
NSL·364 S.2 200 SO 100 Case. Typ. Cur· Rise 
NSL-365 550 3000 2S0 100 (Similar CdS cells, Cur· Dark rent Fall 
NSLol6S 230 3000 2S0 100 Module rent Min. Curro Trans. 'Time 
NSL·367 100 3000 2S0 100 NSL-461-467 available.) 

Type No. Volts MA BVCEO nA Ratio ",sec Description 
NSL-481 43.0 65 120 200 4 Leaded, 
NSL-4S2 lS.6 IS 120 200 CdS Photoconductive PLF·6S610 1.5 50 30 30 3 Hermetic TO·5 
NSL-483 S.O 1.8 120 200 Cell in Hermetic Glass Isolation: 700v 
NSL-484 3.5 0.25 120 200 and Metal TO·S. NSL-464 Miniature, Tube, 
NSL-48S 330 300 2S0 200 (Slmillir CdSe Cells NSL·364 PLM·6S610 1.5 50 30 30 3 Axia I Leads. NSL-486 155 130 2S0 200 NSL·381·3S7 available.) Isolation: 2.SK 
NSL·4S7 66 100 2S0 200 4 Leaded, 
NSLol92 4.0 10 80 SOO PLF·6S810 1.5 SO 50 15 .1 1 Hermetic TO·5 
NSL-393 1.7 10 SO 500 CdSe Photoconductive (max.) Isolation: 700v 
NSLol94 0.7 10 80 SOD Cell in Hermetic Glass Miniature Tube 
NSLol95 40.0 100 320 SOO and Meta I TO·8. I.S SO SO 15 .1 1 Axia I Leads. 
NSL·396 17.0 100 320 500 (Similar CdS cells, (max.) Isolation:.2.5K 
NSLol97 7.5 100 320 SOO NSL·491·497 a.vailable.) 

NsL·467 
NSl·3921 4.0 2 -1.00 200 CdSe Photoconductive 

NSL·367 SILICON PHOTODIODES 
NSl·3931 1.7 2 100 200 
NSLol941 0.75 2 100 200 Cell in Plastic Case; Minimum Dark Reverse 
NSL·3951 40.0 20 350 200 Glass lens and EnOXy Short o~en Curro Voltage 
NSL·3961 17.0 20 350 200 Coated "OCen PI I" NSL Ckt.·, Ct.' ",A@1V. Recommended 
NSl·3971 7.5 20 350 200 Versions a so available. Type No. Curro MA Volt. @55OC Maximum Description 

NSl-4911 9.3 14 120 200 NSl·701·1 0.30 0.4 10 5 .1"x.2" Chip 
NSl-4921 4.0 3.2 120 200 CdS Photoconductive Wire Leads 

NSL-4931 1.7 0.4 120 200 Cell in Plastic Case; NSL·701·9 0.30 0.4 10 5 
9 Element Cell, 

NSl-4941 0.75 0.05 120 200 Glass lens and EnOXy , 0.1 Spacing. 
NSl-4951 40.0 32 350 200 Coated "ocen PI I" NSL·702·1 0.65 0.4 20 5 .2"x2" Chip 
NSl-4961 17.0 4.0 350 200 Versions a so available. I'lSl·702·2 0.65 0.4 10 5 Wire leads 
NSl-4971 7.5 0.54 3S0 200 

0.4 .2"x.4" Chip NSL·703 1.5 SO 5 
NSLol112 170 20 80 50 Wire Leads 
NSLol122 7S 20 80 50 NSl·707 3.75 0.4 100 5 .2"x.1" Chip 
NSLol132 30 20 80 50 Wire Leads 
NSlol142 14 20 80 50 CdSe E~OXY Coated, .1"x.1" Chip NSLol152 550 200 250 50 "Open ill," TO·18 dia. ' NSl·708 1.S5 0.4 51! 5 
NSlol162 260 200 250 SO Photoconductive Cell. PL·1036·1 Wire Leads 

NSLoll72 110 200 250 SO 

::::::~ 
NSL'710 0.12S 0.4 2 5 TO·18 Package. 

NSLol182 SO 100 120 SO 
NSL·751 1.5 0.4 SO 5 0.5" dla. 

NSl-4112 '170 60 80 SO Epoxy Package. 
NSl-4122 75 10 80 SO 0.4 10 Hermetic TO·5 NSL-4132 30 2.0 80 SO 0.3 5 
NSL-4142 14 0.2 80 SO CdS EPOXfJ Coated ' PLT-10387 0.4 15 Case. 
NSL-4152 550 160 250 50 "Open PI I," TO·18 dia. 0.4 20 
NSL-4162 260 20 250 SO Photoconductive Cell. 
NSL-4172 110 4 250 SO 
NSL-4182 SO 2 120 50 
NSlol812 43.0 20 100 100 
NSLol822 18.6 20 100 100 
NSLol832 8.0 20 100 100 CdSe Epoxy Coated 
NSLol842 3.5 20 100 100 "Open Pill," TO·5 ilia. 
NSLol852 330 200 320 100 Photoconductive Cell. 
NSLol862 155 200 320 100 
NSL·3872 66 200 320 100 
NSL·4812 43 65 120 200 
NSL-4822 18.6 15 120 200 

~ NSL-4S32 8.0 1.8 120 200 CdS Epoxy Coated, 
NSl-4842 3.5 0.25, 120 200 "Open Pill," TO·5 dla. 
NSL·4852 330 300 350 200, Photoconductive Cell. 
NSL·4862 155 130 350 200 NSL-StO NSL-4872 66 100 350 200 

NATIONAL SEMICONDUCTORS LTD. 
331 Cornelia Street, Plattsburgh, N. Y. 12901 . Tel: (518) 561·3160 

In Canada 2150 Ward Street, Montreal 378, Quebec . Tel: (514) 7~5507 
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SILICON. ASSEMBLIES - FEATURING STATE OF THE ART "GLASSIVATED," DIFFUSED, AVALANCHE DIODE CELLS 
AND WELDED CONSTRUCTION 

SILICON BRIDGE RECTIFIERS 

~ 1 \ . : 
I i 
! I 

it::<:::.:>\-
CASE CASE 2 CASE 3 CASE 4 

2 AMP/50°C 2 AMP/55°C 3 AMP/55°C 
50 Apk 50 Apk 50 Apk 
SURGE SURGE SURGE 

Type No. Case Type No. Case Type No. Case 

501-363-05 1 BRE200S 2 - -
501-363-1 1 BRE201 2 - -
501-363-2 1 BRE202 2 BRE302 4 

501-363-4 1 BRE204 2 BRE304 4 

501-363-6 1 BRE206 ~ BRE306 4 

- - BRE208 2 BRE308 4 

- - - - - -
- - - - - -

SILICON HIGH VOLTAGE RECTIFIERS 

CASE 1 
0.2 AMP/25°C 0.5 AMP/25°C 

2.5Apk 50Apk 
SURGE SURGE 

Type No. Case PRY Type No. Case 

IN1731 1 1500 RC1731 1 

IN1732 1 2000 RC1732 I' 

IN1733 1 3000 RC1733 1 

IN1734 1 5000 RC1734 1 

- - - - -
SILICON H.V. BRIDGE RECTIFIERS 

1.5 AMP/75°C - 50A SURGE 
PRY 

Type No. 
(Per) 

Element) 

BRHVlS02 2000 

BRHV1S03 3000 

BRHV1S04 4000 

BRHV1S0S 5000 

BRHV1S06 6000 

PRY 

1500 

2000 

3000 

5000 

-

3 AMP/55°C PEAK REVERSE 6 AMP/55°C 
50 Apk VOLTAGE 50 Apk 
SURGE (PER ELEMENT! SURGE 

Type No. Case Volts Peak Type No. Case 

BRH/T300.S 3/5 50 BRE600_S/S 4/6 

- - 100 BRE601/S 4/6 

BRH/T302 3/5 200 BRE602/S 4/6 

BRH/T304 3/5 400 BRE604/S 4/6 

BRH/T306 3/5 600 BRE606/S 4/6 

BRH/T308 3/5 800 BRE608/S 4/6 

BRH/T310 3/5 1000 - -
BRH/T31S 3/5 1500 - -

1.0 AMP/55°C 1.0 AMP /55°C 
50Apk 80Apk 
SURGE SURGE 

Type No. Case PRY Type No. Case PRY 

RCS482 3 2000 INS482 3 2000 

RCS483' 3 3000 INS483 3 3000 

RCS484 3 4000 INS484 3 4000 

RCS48S 3 5000 INS48S 3 5000 

- - - - - -

SILICON TUBE RETRO - FIT RECTIFIERS 
HVKll09/866 HVK111 0/872 
0.5 AMP/55°C 1.25 AMP/55°C 
50Apk Surge 

10,OOOVpk/PRV 
60Apk Surge 

10,OOOVpk/PRV ,,, 

6 AMP/55°C 6 AMP/55°C 16 AMP/65°C 
50 Apk 125 Apk 125 Apk 
SURGE SURGE SURGE 

Type No. Case Type No. Case Type No. Case 

BRV600.S/T 3/5 BRH/T600.S 3/5 BRH1600.S 7 

- - BRH/T601 3/5 BRH1601 7 

BRV602/T 3/5 BRH/T602 3/5 BRH1602 7 

BRV604/T 3/5 BRH/T604 3/5 BRH1604 7 

BRV606/T 3/5 BRH/T606 3/5 BRH1606 7 

BRV608/T 3/5 BRH/T608 3/5 BRH1608 7 

BRV610/T 3/5 - - - -
BRV61S/T 3/5 - - - -

CASE 3 
1.0 AMP/55°C 1.0 AMP/25°C 

50Apk 80Apk 
SURGE SURGE 

Type No. Case PRY Type No. Case PRY 

RCS477 2 5000 INS477 2 5000 

RCS478 2 6000 INS478 2 6000 

RCS479 2 7000 INS479 2 7000 

RCS480 2 SOOO INS480 2 SOOO 

RCS481 2 10,000 INS4S1 2 10,000 

SILICON INTEGRAL CONTROLLED BRIDGE 
RECTIFIERS 

3 AMP/40·C 
20Apk Surge 

Type No. PRY 

BCS300.5 50 

BCS301 100 

BCS302 200 

BCS304 400 

SELENIUM ASSEMBLIES - FEATURING "NON-BARRIER" / "NON-AGING" CELL STRUCTURES 

SELENIUM H.V. RECTIFIERS BRIDGE RECTIFIERS FOR SOLENOID, MOTOR, ASSEMBLIES FOR 

RELAY & BATTERY CHARGER APPLICATIONS COLOR TV APPLICATIONS 

~SE2 
VOLTAGE MULTIPLIERS 

Max. DC Dimensions CASE 1 
Type PRY Output In Inches 

No. Vpk MAde Length Dia. 

303-248 6500 1.5 2){, .200 
Max. AC Max. DC Approximate 

Type Input Output Dimensions 
303-351 7500 4.4 2~, .225 No. Case Vrms MAde (In Inches) 

303-352 10,000 4.0 2'~, .2S0 301-173 2 33 120 11. x 1/. X 1/. 

303-347 11,000 4.0 2'~, .225 301-267 33 160 3/ax1l.X% 
303-355 12,000 4.0 4'J{2 .325 301-172 2 33 200 '¥.x 3/.x% 
303-356 lS,OOO 4.0 4'~2 .225 302-137 130 100 Sf. x 5/a x ~, 
303-399 20,000 4.0 4){, .2S0 302-235 250 SO 5/a x Sf. x ~, 
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"METOXILITE" SILICON RECTIFIERS - ALSO AVAILABLE TO NEW MSFC/NASA AND 
MILITARY SPECIFICATIONS (JAN & TX) 

200 TO 1000 VOLTS 
LOW REVERSE LEAKAGE 
SOLID INTERNAL CONSTRUCTION 
SUPERIOR THERMAL SHOCK RESISTANCE 
FOR NEW PACKAGING DESIGN 

A multi-purpose, high current axial lead 
silicon rectifier, ideally suited to maximize 
small electronic package designs_ "Metox­
Hite" (fused metal oxides) is fused to the 
metallurgically bonded junction/tungsten­
pin assembly forming a "tough" subminia­
ture package_ Hermetically sealed and de-

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 
S2M 200 140 200 1000 750 1.2 I 25 10 50 2 1 
S4M 400 280 400 1000 750 1.2 I 25 10 50 2 I 
S6M 600 420 600 1000 750 1.2 I 25 10 50 2 I 
S8M 800 560 800 . 1000 750 1.2 I 25 10 50 2 I 
SOM 1000 770 1000 1000 750 1.2 1 25 10 50 2 1 

TECHNICAL BUllETIN R69 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 
S2F 200 140 200 1000 750 1.2· 1 25 6 25 .150 100 
S4F 400 280 400 1000 750 1.2 I 25 6 25 .150 100 
S6F 600 420 600 1000 750 1.2 I 25 6 25 .250 175 
S8F 800 560 800 1000 750 1.2 1 25 6 25 .300 200 
SOF 1000 770 1000 1000 750 1.2 1 25 6 25 .500 250 

. TECHN ICAl BUlLETI N R68 
Operating and storage temperature CD Recovery conditions: 0.5 amp forward current to 1.0 amp reverse current 
-193.8°C to +200oC Recovery time measured when rectifier recovers to.25 amp. 

For all types on this page: THERMAL RESISTANCE from iunction to heat sink OJl = 38°C/W with (d) 
length of lead from body to heat sink .375 inches. 

(IN) TYPE 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 
1N5614 200 200 1.0 0.5 25 1.2 10 50 2 1 21 38 
IN5616 400 400 1.0 0.5 25 1.2 10 50 2 1 21 38 
IN5618 600 600 1.0 0.5 25 1.2 10 50 2. I 21 38 
IN5620 800 800 1.0 0.5 25 1.2 10 50 2 I 21 38 
IN5622 1000 1000 1.0 0.5 25 1.2 10 50 2 I 21 38 

TECHNICAL BULLETIN R76 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 
IN5615 200 200 1.0 0.5 25 1.2 6 25 .150 .100 21 38 
IN5617 400 400 1.0 0.5 25 1.2 6 25 .150 .100 21 38 
IN5619 600 600 1.0 0.5 25 1.2 6 25 .250 .175 21 38 
1N5621 800 800 1.0 0.5 25 .1.2 6 25 .300 .200 21 38 
IN5623 1000 1000 1.0 0.5 25 1.2 6 25 .500 .250 21 38 

TECHNICAL BULLETIN R77 
All temperatures are local ambient, 250C unless otherwise specified. 
NOTES: CD Types IN5614, 16, 18, 20, 22 available in accordance with Mll-S-19500/427 (El). 

Types IN5615, 17, 19, 21, 23 availabl. in accordance with MIL-S-19500/429 (El). 
<D The 1.0 amp rating @ 550C requires no heat sinking, special mounting, or forced air across the 

body of the device. 
® Recovery conditions: 0.5 amp forward current to -1.0 amp reverse current recovery time measured 

when rectifier recovers to -.25 amp. See Semtech Applications note and test procedure for deteils. 
Operating and Storage Temperature -193.8 0 C to +200 o C 

signed to meet stringent temperature 
cycling, humidity and other environmental 
requirements pe~ MIL-STD-750A_ A general 
purpose rectifier for use in military, space, 
industrial and consumer product applica­
tions, such as: power supplies, AC to DC 
converters and control circuits_ 

1 AMP 55°C/NO HEAT SINK 
3 AMP iMIL STANDARD 750 

METOXILITE 

TUNGSTALOID 

SILICON JUNCTION 

TUNGSTAlOID 

SILVER lEAD 

lEAD MATERIAL: 99.9% PURE SilVER 

IN ACCORDANCE WITH Mll-S-13282A, GRADE A 

THERMAL IMPEDANCE = 1330 C/W/IN. 

.031 :I: .002 165" DIA .• 110 

~' =:==DI==A'=l~I~' .065-, 

I 1.25 I v== 1.25 
1.00 1.00 

"lEAD DIAMETER UNCONTROLLED IN THIS AREA 

Semtech reserves the right to change 
.specifications without notice. 
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"METOXILITE" SILICON RECTIFIERS CONTINUED 

HIGH CURRENT AXIAL lEADS 3 AMP 55°C/NO HEAT SINK 
6 AMP/MIL STANDARD 750 

MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

3SM2 200 140 200 3 2 1.0 1 25 25 
3SM4 400 280 400 3 2 1.0 1 25 25 
3SM6 600 420 600 3 2 1.0 1 25 25 
3SM8 800 560 800 3 2 1.1 1 25 25 
3SMO 1000 770 1000 3 2 1.1 1 25 25 

TECHNICAL BULLETIN R67 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

TECHN ICAL BULLETI N R66 

For all types on this page: THERMAL RESISTANCE from junction to heat sink OJL 
length of lead ftom body to heat sink .375 inches. 

(IN) TYPE 
MEDIUM RECOVERY (t,,) 2 MICROSECONDS 

IN5550 200 140 200 3 2 1.0 1 20 25 
IN5551 400 280 400 3 2 1.0 1 20 25 
IN5552 600 420 600 3 2 1.0 I 20 25 
IN5553 800 560 800 3 2 1.1 I 20 25 
IN5554 1000 770 1000 3 2 1.1 I 20 25 

TECHNICAL BULLETIN R78 

FAST RECOVERY NANOSECOND REVERSE RECOVERY 

IN5415 50 35 50 3 2 1.1 I 20 25 
IN5416 100 70 100 3 2 1.1 I 20 25 
IN5417 200 140 200 3 2 1.1 I 20 25 
IN5418 400 280 400. 3 2 1.1 I 20 25 
IN5419 500 350 500 3 2 1.1 I 20 25 

i50 2 1 
150 2 1 
150 2 1 
150 2 1 
150 2 1 

200 C/W with (d) 

150 2 I 
ISO 2 I 
150 2 1 
150 2 1 
150 2 I 

150 .150 .100 
ISO .150 .100 
150 .150 .1QO 
ISO .150 .100 
ISO .250 .200 

All temperatures are local ambient, 25 0 C unless otherwise specified. TECHNICAL BULLETIN R79 

NOTES: CD Types IN5550·54 available in accordance with MIL-S-19500/420 (USAF). 
Types IN5415·19 available in accordance with MIL·S-19500/411 (EL). 

® The 3 amp rating @ 55 0 C requires no heat sinking, special mounting, or forced air across the 
body of the device. 

® Recovery conditions; 0.5 amp forward current to 1.0 amp reverse current. 
Recovery time measured when rectifier recovers to .25 amp. 

Operating and storage temperature -193.8°C to + 200°C. 

SILVER 
LEAD-

METoXIUTE 

SILVER 
LEAD 

TUNGSTALDlo 

SIUCoN" 
JUNCTION 

TUNGSTALD 10 

LEAD MATERIAL: 99.9% PURE SILVER 
IN ACCORDANCE WITH MIL-S-13282A, GRADE A 
THERMAL IMPEDANCE ~ 80°C/W/IN. 

T 
PI:-- .040 :!: .002 
~o DIA. 

.165 

..L 
T 

'LEAD DIA. 
UNCONTROLLED 
IN THIS AREA 

Semtech reserves the right to change specifications without notice. 
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"ALPAC'~ SILICON BRIDGE RECTIFIERS 
Semtech Corporation introduces "ALPAC" a complete line of Single Phase Silicon Bridge· 
Rectifier circuits. Designed in Aluminum Cases to provide maximum thermal conductivity 
and simple installation. "ALPAC" universal terminals, insulated from case, provide a 3 way 
electrical connection: fast disconnect, wire wrap around and hole wire insert for soldering. 
Internally the device utilizes the Semtech high performance solid double hea~ sink junc­
tions welded together for mechanical strength, eliminating the use of solders for improved 
reliability. The bridges are designed for utilization in power supplies, AC to DC converters 
and motor control circuits. 

SCBA05 50 35 25 18.5 12.5 6.0 5.0 3.0 
SCBAI 100 70 25 18.5 12.5 6.0 5.0 3.0 
SCBA2 200 140 25 18.5 12.5 6.0 5.0 3.0 
SCBA3 300 210 25 18.5 12.5 6.0 5.0 3.0 
SCBA4 400 280 25 18.5 12.5 6.0 5.0 3.0 
SCBA6 600 420 25 18.5 12.5 6.0 5.0 3.0 

Maximum thermal Impedance Juncllon to mounting surface 1.5 0 C/Watt. 
Maximum operating and storage temperature -550C to + 1500C. 

150 75 1.0 5 100 MB3 
150 75 1.0 5 100 MB3 
150 75 1.0 5 100 MB3 
ISO 75 1.0 5 100 MB3 
150 75 1.0 5 100 MB3 
150 75 1.0 5 100 MB3 

ALSO AVAILABLE IN FAST RECOVERY 

"ALPAC'~ DOU B LERS AN D CENTER TAPS AVAILABLE IN FAST RECOVERY 

Semtech Corporation introduces "Alpac," a series of Doublers and Center taps, Rectifier 
circuits. Designed in Aluminum Cases to provide maximum thermal conductivity and simple 
installation. "AI pac" terminals are insulated from case. The Universal Terminals provide a 
3 way electrical connection: fast disconnect, wire wrap around and. hole wire insert for 
soldering. Internally the device utilizes the Semtech high performance solid double heat 
sink junctions. 
The devices are designed to replace stud rectifiers and provide .simple, economical and 
reliable packaging. 

SCDA05 50 35 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA05 50 35 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 

SCNA05 50 35 15 10 5 5 4 2.5 150 75 1.0. 5 100 MB4 

SCDAI 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA1 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA1 100 70 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA2 200 140 15 10 5 5 4 2.5 ISO 75 1.0 5 100 MB4 
SCPA2 200 140 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA2 200 140 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA3 300 210 15 10 5 5 4 2.5 150 75 1.11 5 100 MB4 
SCPA3 300 210 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA3 300 210 15 10 5 5 4 2.5 ISO 75 1.0 5 100 MB4 
SCDA4 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA4 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCNA4 400 280 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCDA6 600 420 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 
SCPA6 600 420 15 10 5 5 4 2.5 150 75 LO 5 100 MB4 

SCNA6 600 420 15 10 5 5 4 2.5 150 75 1.0 5 100 MB4 

+ 

.062 . 
.193 D~! !J>IA •• ~ MAX. 

T 2E 

Tolerance :t .030 

I &1 &J i IL 
~ ~!~~25 .L.37S 

L.:..j..l....'W ----"-i-W 

·Nominal tolerance :t .030 

TERMINAL DETAIL 

nnn 
AC AC AC AC 

0 0 0 

-r AC -r + 
U. - X. 

-\ I - -} I JlC, 

X. 1~2 

I _J AC -I. 

,- I AC 

x. 
-I + 
'h 

_l 
AC 

Maximum thermal impedance junction to mounting surface 1.5 0 C/Watt. 0 0 0 
Maximum operating and storage temperature -550C to +150 o C. Semtech reserves the right to change specifications without notice. 
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"CUPAC" 150 SILICON POWER RECTIFIERS 
Semtech Corporation introduces "CuPac" 150, a new series of high current silicon 
rectifiers with fast recovery characteristics. OFHC"'" insert base and stud allow the 
internal "Metoxilite" rectifiers to be heat sunk from cathode, anode or both. The 
secondary Diallyl Phthalate case provides a long external leakage path necessary for 
P.I.V. to 600 volts. 
fAST RECOVERY (t,,) 200 NANOSECONDS MEDIUM RECOVERY (t,,) 2 MICROSECONDS 
(600 VOLTS, Irr 400 ns) 

M~x. Max. 
Peek Mu. Static"" " 

Inverse Static Rew. Currerit', 
Voltage YF@ 100A @PIY: " 

TJ:100oC 25 .o C 1009&:[ 

Peak Max. Static 
Type Inverse Statie Rev. Current 
No. Voltage VF @ 100A @.PIV 

TJ:IOOcC 25.o C 100cC 
, ,Yolts Volu, }.LA MA~.", Volts Volts" pA "I, MA 

SCSF05* 50 1.2 25 SCSM05* 50 L1 25 1 
SCSFI * 100 1.2 25 SCSM1 * 100 L1 25 1 
SCSF2 * 200 1.2 25 SCSM2 * 200 1.1 25 1 
SCSF4 * 400 1.2 25 SCSM4 * 400 1.1 25 1 
SCSF6 * 600 1.2 25 SCSM6 * 600 1.1 25 1 

'For Reverse Polarity. Add "R" After Type No. TECHNICAL BULLETIN R75 
"CUPAC" also available in DOUBLERS and CENTER TAPS, 3·PHASE '12 WAVE BRIDGE 

~~b~~m~8 I 

- [fl -
Insert Mtg. Only 
OJA :::; 0.5°C/W 
Stud Mig. Only 
OJB :::; 0.67°C/W I TOLERANCE 
Insert + stud Mtg. _1'18 OIA...... ± .010 
OJC :::; 0.28°C/W 

-1.0-

BASE 

.70 MAX. F-'--"''''''''-'''I 

-1 o 
"1 

STUD f 

"SLIMPAC~ HIGH VOLTAGE- HIGH CURRENT SILICON RECTIFIERS 
The Semtech's "Slim pac" is a new high density high voltage high current silicon 
rectifier for use in industrial and military applications which require small, light· 
weight rectifiers without compromise on the required high reliability criteria. De· 
Signed and tooled to be efficiently mass produced, "Slimpac" can be used eco· 
nomically in existing applications. The rectifier can be utilized in all standard, 
single and polyphase rectifier circuits. Desighed to be corona free, the unit is 
capable of meeting stringent electrical, mechanical, and environmental specifi· 
catibns." 

(:;~~~~i':~~=l~'~:,~ii:Ui!~::~~;7i' 
',:'559&' 1000& 25.0&',,10 <i,C:' ,;2 <;i OocC 

,,';l~) ;:AmIl$Am~s; Amp,S 'An;p$;,:: '::'~' pA 

~g~~ggg ~~gg :~ :~~ ~8 ~~ 8J ~~ 
SCHIOOOO 10000 .5 .33 50 25 0.1 15 

~gm~ggg ~~ggg :~ J~ ~g ~~ 8J ~~ 
SCH20000 20000 .5 .33 50 25 0.1 15 
,SCH25000 25000 .5 .33 50 25 0.1 15 

MEDIUM RECOVERY **(t,,) 1 MICROSECOND 

SCH5000 5000 .5 .33 50 25 0.1 15 
SCHF7500 7500 .5 .33 50 25 0.1 15 
SCHFlOOOO 10000 .5 .33 50 25 0.1 15 
SCHF12500 12500 .5 .33 ,50 25 0.1 15 
SCHF15000 15000 .5 .33 50 25 0.1 15 
SCHF20000 20000 .5 .33 50 25 0.1 15 
SCHF25000 25000 .5 .33 50 25 0.1 15 

FAST RECOVERY **(t,,) 150 NANOSECONDS 

SCF2500 2500 .5 .33 25 12.5 0.1 15 
SCF5000 5000 .5 .33 25 12.5 0.1 15 
SCF7500, 7500 .5 .33 25 12.5 0.1 15 
SCFJOOOO ioooo .5 .33 25 12.5 0.1 IS 
SCFI2500 ~2500 .5 .33 25 12.5 0.1 15 

7 
10 
14 
17 
20 
27 
33 

7 
10 
14 
17 
20 
27 
33 

6 
12 
18 
24 
30 

;Inc~~t; 

1.125 
1.625 
2.000 
2.375 
2.750 
3.500 
4.250 

1.125 
1.625 
2.000 
2.375 
2.750 
3.500 
4.250 

1.125 
2.000 
2.750 
3.500 
4.250 

, ~~ 
';>,;. 

" 

H46 
H46 
H46 
H46 
H46 
H46 
H46 

H47 
H47 
H47 
H47 
H47 
H47 
H47 

H47 
H47 
H47 
H47 
H47 

*'TRR Reverse Recovery IS measured on each Juncllon prior to manufacture of assembly. 
0.5 Amp forward current to 1.0 Amp reverse current. Recovery time measured when rectifier recovers to .25 Amp. 
Operating dnd storage temperature -55c C 10 +150 0 C 

CD Multiply by 2 when used in oil. 

"SLIMPAC SR." ALSO AVAILABLE IN FAST RECOVERY 

;,:,~::: 
,peak Average, Orie Cycl~ 

:", 
Raveno'" : 1I1aii: '. Data" 

,IlIverse Rectified Stirge, Current' ; '. ".' 'ForWard Case Sheet, 
i~iiltage . Current .. Current " @PIV; :.Voltage. , Size No.' 
,', :'.:: 55"&:, ;,1000C 250& ""',luuc & '<:lIY& ,'IUOoe, ,25!'1,C;'; ,',Inches, 

[,~~;I:;i:' .. :"'" , ;:'VoltS Amps !ImpS ./!,!,ps· : Amll$' fA.:" }i.A./' @}:.tA,flIp <)1", ;' ':""; 
! ~CHS2500 2500 2 1.2 150 10 120 5 1.5 H48 
jSCHS5001i 5000 2 1.2 150 10 120 10 2.5 H48 
, SCHS7500 7500 2 1.2 150 10 120 15 3.5 H48 
!SCHS10000 10000 2 1.2 150 10 120 20 4.5 H48 
ISCHS125DO 12500 2/ 1.2 150 10 120 25 5.5 H48 
iSCHS15000 15000 2 1.2 150 10 120 30 6.5 H48 

Operating and storage temperature -55 0 C to +150 .o C 

"SLIMPAC JR." 
SCHJJ5K 15000 .050 .030 4 2 0.1 25 20 1.5 H49 
SCHJ22.5K 22500 .050 .030 4 2 0.1 25 30 2 H49 
SCHJ30K 30000 .050 .030 4 2 0.1 25 40 2.5 H49 
SCHJ37.5K 37500 .050 .030 4 2 0.1 25 50 3 H49 
SCHJ45K 45000 .050 .030 4 2 0.1 25 60 3.5 H49 

OperatIDg and storage temperature -55 .o C to + 150 .o C 
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SPECIAL "STACPAC" HIGH POWER SILICON RECTIFIERS 
"STACPAC", a new concept in power rectifier stacks. for use 
in high voltage, high current applications. Unique in design, 
"STACPAC" completely eliminates all the external compo­
nent parts and solder jOints usually found in devices of this 
type. All components are encapsulated and connected to 
aluminum discs, that in turn, serve as compensation, cool­
ing fins and corona protection. Internally, "STACPAC" uti!' 

CHARGING DIODE 
PIV • 7KV 10 , 10 AMPS 
4.5" DIA. 7.25" LONG 

3 PHASE FULL WAVE BRIDGE 
PIV • 5KV 10 , 13.5 AMPS 

4.5" x 25" x 6.875" 

izes the Semtech "METOXILITE" Silicon Rectifiers. 
"STACPAC" was designed specifically to streamline packag­
ing, replace multiple stud rectifiers and auxiliary compensa· 
tion in high voltage, high current applications. Semtech has 
immediate capability to produce special high current - high 
voltage assemblies up to and exceeding 500K volts. Please 
contact our representatives for further details. 

HIGH VOLTAGE RECTIFIER 
PIV • 32KV 10· 10 AMPS 

4.5" x 12.67" x 2.5" 

3 PHASE FULL WAVE BRIDGE 
PIV • 25KV 10 , 9 AMPS 

14" x 23.18" x 3.75" 
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.028 DIA. 
GOLD PLATED 
·NICKEL CLAD . 

COPPER LEADS 

• No fragile nail heads. 
• Silicon junction aligned between two parallel, offset 

tantalum heat sinks ... great lead tension strength. 
• All welded and brazed assembly. 
• High pressure molded package. 
• Banded and tapered cathode. 

SCHAUER 1% tolerance zener diode kit 
#SCH51. A $54.57 value for only $24.501 
A 5i'piece assortment of 1 % tolerance, 1 watt reliable 
Schauer zener diodes covering the voltage range of 2.7 to 
16.0. Three diodes of each voltage are contained in reo 
usable poly bags which are stored in a handy kit. Data 
sheet included. 
May be used over and over in laboratory prototypes as 
well as in preCision test equipment. Close tolerances mean 
fixed impedances and temperature coefficients and per· 
mit voltage range tests for optimum design. 

SCHAuER silicon varistors 
Consists of two matched silicon junctions connected in 
parallel and oppositely poled. The junctions are molded 
into one small package with axial gold plated nickel leads. 
Surge: 25 amps peak lh cycle; dissipation: % watt at 

SEC. 4800 • SEMICONDUCTORS (fNCL. MOUNTS & HEAT SINKS) 

Nominal 
Vzr Volts Ztt Ohms % per °C 

at Izr= 20 rna T a = 25°C 

SZ2.4 2.4 14 -.054 
SZ2.7 2.7 16 -.055 
SZ3.0 30 . 17 -.055 
SZ3.3 3.3 P -.054 
SZ3.6 3.6 17 -.050 
SZ3.9 3.9 17 -.045 
~~::~ 4.3 ·17 -.037 

4.7 12 -.029 
SZ5.1 51 10 SZfl.6 . . -.019 
SZ6.2 ~.6 6.0 -.009 

6.2 ?O +.018 
SZ6.8 6.8 1.5 +.035 
SZ7.5 75 · 1.5 +.044 SZ8.2 n 2 o. 2.0 +.049 
SZ9.1 9.1 4.0 +.053 
SZIc;l.O 10.0 5.0 +.055 
SZI1.0 11.0 6.0 +.057 
SZ1.2.0 12.0 7.0 +.059 
SZ13.0 130 · 7.0 +.061 
SZ15.0 15.0 8.0 +.065 
SZ16.0 160 · 8.0 +.066 
SZ17.0 17.0 10.q +.068 
SZ18.0 18.0 10.0 +.068 

PRICES-Mixed types receive total quantity price break. 
1-99 100-499 500-999. 1000-4999 5000 up 

10% TOLERANCE 
.49 .38 .33 .29 .27 

OTHER TOLERANCES Note 1 
5% 

.59 .47 .41 .37 .34 
2% 

.89 .81 .76 .72 .69 
1% 

1.07 .97 .91 .86 .82 

Note 1: !ype shown are 10% tolerances, add suffix "A" for 5% 
anl~ suffIx ~O%. 2%. 1% for other tolerances. For intermediate 
vo ages. IDsert voltage and tolerances. i.e.: SZ6.3 (1%). 

25°C.; TC cif 2mv/oC. All have closely controlled forward conduct· 
ance with log current characteristics. 
Schauer 

Type 

SV1 

SV1·LR 

V64 

Use. 

Generel purpose limiters, regu· 
lates above 100ua 
Log I extended down to 5ua osc. 
control, limiters 
Protection of 150·300mv meter 
movements. Max. surge, min. 
shunt error 

Forward Voltage 
Both Directions J9 

.20 •. 50 . .78· .90 .41 
@ 10ua @ 100ml 
.35 •. 50 .78· .90 .43 
@ 10uI @ 100ml 
.10· .25 .78· .90 .45 
@ O.lui @ 100ma 

PRICES, . 
100· 500· 1000· 5000 
499 999 4999 Up 
.35 .29 .24 .20 

.37 .31 .26 .22 

.39 .33 .28 .24 

SCHAUER stabistor forward reference diodes 
One and two junction diodes with closely controlled forward con· 
ductance for low voltage regulation, non·linear bias, limiter and 
DC coupling applications. Surge: 20 amps peak Ih cycle; dissipa· 
tion: % watt at 25°C. 

Schauer Forward Voltage Drop Minimum PRICES 
Rev. Voltage 1· 100· 500· 1000· 5000 Type 10uI 10ml 100ml @10ua 99 499 999 4999 Up 

SSl .2 •• 5 .64· .72 .90 max. 3.0 .23 .18 .16 .14 .12 
881·2 .70·1.0 1.30·1.40 1.75 max. 20.0 .50 .39 .35 .32 .29 

Semiconductor Division SCHAUER MANUFACTURING CORP. 
4516 Alpine Ave., Cincinnati. Ohio 45242 Telephone (513) 791·3030 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1821 



Vol. 2 ACTIVE COM.PONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

1822 

20-60@.2/4 
20-60@.2/4 
35-100@.2/4 
35-100@.2/4 
20-100@1/2 
20-100@1.2/2 
20-100@1.6/2 
25-100@.45/4 
30-100@.3/4 

silicon power transistors 

fT = 1.0 to 40 MHz 

Generic 
Product 

2N1482 
Family. 
115 x 115 
Mil Chip. 
Single 
Diffused 
Process. 
Clip Leads. 
Case 100 

TRANSISTOR CORPORATION 
, GARDEN 'CITY, N.Y. 11530 • (516) 742-4100 

General 
Information 

General 
Purpose 
Power Switch 
and Amplifier. 
Consumer, 
Industrial, 
and Military 
Usage. 
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Type # 

STC40347V2 
STC40348V2 

TY~iCal 
Va ues 

Type # 

SRSI005 
SRS2005 
SRS3005 
SRS4005 

Typical 
Values 

VC'O/SUSI 
(Vo ts) 

40 
65 

75 

140 

VCEO!SUSI 
(Volts) 

350 
250 

175(VCER) 
250(VCER) 

300 

hF' 
@ Ic/llc, VeE!S"'rl 
(Min·Ma~ '@ Ic/le 
@A/V) (V@ AlA) 

.45/4 1@.45/.045 
30·100@.3/4 .75@.3/.03 

.6@.3/.03 

25·100@.15/4 .5@.15/.015 

hFE 
@ Ie/VcE VCE!SATI 
(Min·Max @ le/le 
@A/V) (V@AlA) 

40·160@.02/10 .5@.05/.004 
40·160@.02/10 .5@.05/.004 
>25@.01/10 .5@.01/.001 
>40@.03/10 

SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

silicon power transistors 

IC'MAXI = 1.0 to 3.0A 

@ 
Po@ 

Te = 25°C 
(V (Watts) 

i.5@.45/4 .001'@30 11.7 
1.3@.3/4 .OOl'@30 11.7 

1.2@.3/4 .OOl@30 11.7 

1.1@.15/4 .OOI'@90 11.7 

IC(M~X) == 1.0 to 3.0A 

VeE IeEV PD@ 
@4c/VcE ~ VCE Tc= 25°C 
(V FV) (m @V) (Watts) 

1.3'@.Q5/·904 .5@450 10 
1.3'@.05/.004 .5@30d 10 
1.0@.01/10 .01@200 10 

1.0@100 10 

Vc,olsusJ = 40 to 350V 

tON 
OJC Cob @lc/le 

(OC/W) (pf) (l's@A/A) 

15 
15 

15 150 1.0 

15 

VCEO!SUS) = 40 to 350V 

OJ<=; 
(OC/W) 

17.5 
17.5 
17.5 
lis 

tON 
Cob tr @ le/le 
(pf) (MHz) lits @ AlA) 

10 
10 

10 

15 
15 
10 
10 

fr = 1.0 to 15 MHz 

to" 
@ le/le Generic Generill, , 

(l's@A/A) Product Information 

fT = 1.0 to 15 MHz 

to,. 
@ le/le 

(I'S@A/A) 
Generic General " 
Product Informa~ion 

PNP 
Complement 
To 2N4063 
Family. 
55 x 55 
Mil Chip. 
Triple 
Diffused Me 
Process. 

H.V. GPA 
and Switch. 
Consumer; 
Industrial 
and Military 
Usage. 

30·200@.02/10 .5@.05/.004 1.1'@.05/.004 .05@300 10 17.5 10 15 .6@.01/.003 2@.01/.003 Case 212 

, VBE!S"r) @ Ie/la (V @ A/A) 

NPNT0-8~ 
1C(ldAxl = 1.0 to 3.0A VCEOISUSI = 40 to 55V fr = 1.25 MHz 

hFE 
@ Ie/VCE VCE'SATI VIE ICEv Pil@ tON tOFF 

VCEO,SUSI (Min·Max @ Ic/le @ Ie/VcE @VCE Te = 25°C /fJC Cob tr @ Ic/le @lc/la Generic General i 
Type # (Volts) @A/V) (V @ AlA) (V@A/V) (mA@Vl, (Watts) (OC/W) lIif) (MHz) (l's@AlA) (1'5 @ AlA) Product Informa.tlbn 

2N1483 40 20·60@.75/4 2@.75/.075 3.5@.75/4 .0l5'@30 25 7.0 175 1.25 2Nl486 General 
2N1484 55 20·60@.75/4 2@.75/.075 3.5@.75/4 .015z@30 25 7.0 175 1.25 Family. Purpose 

2N1485 40 35·100@.75/4 .75@.75/.04 2.5@.75/4 .015z@30 25 7.d 175 1.25 
115 x 115 Power, • 
Mil Chip • Switch arid 

2N1486 55 35.100@.75/4 .75@.75/.04 2.5@.75/4 . OUiz@30 25 7.0 175 1.25 Single Amplifier'. 
2N1701 40 20·80@.3/4 1.5@.3/.03 3@.3/4 .752@60 2~ 7.0 0.35 Diffused Consumer, 

Clip Leads. Industrial, 
TY~iCal Case 180 and Military 
Va ues 60 20·100@.75/4 .6@.75/.04 2@.75/4 .Olz@30 25,,., 7.0 150 1.25 3@1/.1 6@1/.1 Usage. 

SILICON ?:~ TRANSISTO~"CORPORATION 
~ 

EAST GATE BLVD., GARDEN CITY, N.Y. 11530 • (516) 742-4100 
eem/1971 See YELLOW SECTION for Local Offices, Phones 1823 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

silicon power transistors 

NPN'TO·66 
ICIMAXI '= 1.0 to 7.0A '1CEOISUSI = 35 to 350V fT = 0.75 to 60 MHz 

hFE 

Type # 
VCEOISUSI 

(Volts) 

@ le/VCE 
(Min·Max 
@ A/~) 

2N3054 55 20·100@,5/4 
STC40250 40 25·100@1.5/4 
STC40310 35 20·120@l/2 

. STC40312 60(VCER) 20·120@l/2 
STC40316 40(VCER) 20·120@1/2 
STC40324 35 20·120@1/2 
Typical 
Values 60 2G·12G@1/2 

2N3441 140 20·80@.5/4 

VCEISATI VaE 
@ Ie/la @ Ie/VCE 

(V@A/A) (V@ A/V) 

1@.5/.05 1.7@.5/4 
1.5@1.5/.15 2.2@1.5/4 

1.4@1/2 

1.4@1/2 
1.4@1/2 

1@1.5/.15 1.2@1/2 

1@.5/.05 1.7@.5/4 

IcEV 
~ VCE 

(m @V) 

1.0@90 
1'@30 
.OI1@15 
.Ol'@15 
.011@15 
.01'@15 

.01'@15 

1@140 

29 

25 

General 
Information 

NPN TO·53 
IciMAx) = 3.0A V CEOISUS) = 60 to BOV fT = 1.0 MHz 

hFE ISIb 
~ Ie/VCE VCEISAT) . VaE ICEV Po@ @VCE 

VCEOISUS) Min·Max @ Ie/Ia @ Ie/VCE ~ VeE Tc= 25·C 8JC t = 1sec fr Generic General 
Type # (Volts) @A/V) (V @ A/A) (V@ A/V) (m @Yl (Watts) (·C/W) (A@V) (MHz) Product Information 

2N389 60(VCER) 12·60@l/15 5@1/.2 8@1.5/15 10@60 85 2.2 1.0 2N389 Family. General Purpose 
2N389A 60(VCER) 12·60@1/4 .75@l/.2 2.5@1.5/4 104@60 85 2.06 1.0 140 x 140 Mil Chip. Power Switch and 

Single Diffused Amplifier. 
2N424 80(VCER) 12·60@l/15 10@1/.2 8@.75/15 1O@60 85 2.2 1.0 Process. Industrial and 
2N424A SO(VCER) 12·60@1/4 .75@l/.2 2.5@1.5/4 10@60 85 2.06 1.0 Clip Leads. Military Usage. 
Typical Case 330 
Values 70 15·100@1/4 .6@1/.2 1.8@1.5/4 5@60 85 2.2 4.25@20 1.0 

. ~. 4 Available with gold plated leads on special request. 

SILICON W TRANSISTOR CORPORATION 
EAST GATE BLVD., GARDEN CITY, N.Y. 11530 • (516) 742-4100 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

silicon power transistors 

NPN TO·3 
ICIMAXI = 3.0 to 30A VCEOlsusl = 35 to 350V fr = 0.7 to 60 MHz 

hFE tON 
@ Ie/VCE VCEISATI V" ICEv @ Ic/la toFF 

VCEOISUSj (Min-Max @ le/Ia @ Ie/VCE @VCE (~iAf @ Ic/lo Generic General 
Type # (Volts) @A/V) (V@A/A) (V @ A/V) (mA@V) (ILS @ A/A) Product Information 

2N1487 40 15·45@1.5/4 3.0@1.5/.3 3.5@1.5/4 .0252@30 75 2.33 1.0 2N1490 General 

2N1488 55 15·45@1.5/4 3.0@1.5/.3 3.5@1.5/4 .0252@30 75 2.33 1.0 
Family. Purpose 
115 x 115 Power 

2N1489 40 25-75@1.5/4 1@1.5/.1 2.5@1.5/4 .0252@30 75 2.33 1.0 Mil Chip. Switch and 
Single Amplifier. 

2N1490 55 25-75@1.5/4 1@1.5/.1 2.5@1.5/4 .0252@30 75 2.33 1.0 Diffused Consumer, 
Process. Industrial, 
Clip Leads. and Military 
Case 280 Usage. 

Typical 
Values 60 15-100@1 .8@1.5/.1 1.7@1.5/4 .022@30 75 2.33 3.75@20 1.0 3@1/.1 6@1/.1 

2N3055 60 20·70@4/4 1.1@4/.4 1.8@4/4 5@100 117 1.5 1.95@80 2N3055 General 

2N3232 60 18-55@3/10 2.5@3/.2 3.5@3/10 1@60 117 1.5 1.0 
Family. Purpose 
170 x 170 Power 

2N3235 55 20-70@4/4 1.1@4/.4 1.8@4/4 5@90 117 1.5 1.0 Mil Chip. Switch and 
Single Amplifier. 

40 15-60@8/4 1.5@8/.8 2.2@8/4 2@40 117 1.5 3.0@39 Diffused Consumer, 

12-60@8/4 1.5@8/.8 2.0@8/4 5'@30 117 1.5 
Process. Industrial, 
Clip Leads. and Military 

20-70@4/4 1.1@4/.4 1.8@4/4 .51@60 117 1.5 0.7 Case 280 Usage. 

20-70@4/4 1.0@4/.4 1.4@4/4 .51@85 117 1.5 

TY~iCal 
Va ues 75 20-100@4/4 .8@4/.4 1.6@4/4 .5@60 117 1.5 1.95@60 1.0 4@1/.1 6@1/.1 

2N3233 100 18-55@3/10 2.5@3/.2 3.5@3/10 1@100 117 1.5 1.0 2N3442 General 

2N3234 160 18-55@3/10 2.5@3/.2 3.5@3/10 1@160 117 1.5 1.0 
Family.' ~~~~o~gwer 170 x 170 

2N3442 140 20·70@3/4 1.0@3/.3 1.7@3/4 5@140 U7 1.5 1.5@78 Mil Chip. Switch and 
Single Amplifier. 

2N4347 120 15·60@2/4 1.0@2/.2 2.0@2/4 2@125 100 1.5 1.5@67 Diffused Consumer, 
Process. Industrial, 
Clip Leads. and Military 

Typical Case 280 Usage. 
130 

2N3236 90 17-60@5/4 2N3772 'General 

2N3237 75 3@10/8 5@75 200 1.0 1.0 
Family. Purpose 
240 x 240 Power 

2N3238 80 8.5-25@ 4@10/12 5@80 150 1.17 1.0 Mil Chip. Switch and 
Single Amplifier. 

2N3239 80 8.5·25@ 2@10/l(i 5@80 150 1.17 1.0 Diffused Consumer, 

2N3771 40 2.7@15/4 2@50 150 1.17 3.75@40 0.8 
Process. Industrial, 
Clip Leads. and Military 

2N3772 60 2.2@10/4 5@100 150 1.17 2.5@60 0.8 Case 281 Usage. 

1.2@4/4 51@80 150 1.17 5@40 0.8 

Typical 
Values 60 1.7@10/4 1@60 150 1.17 3@50 1.0 5@1/.1 10@1/.1 

2N3240 160 8.5-25@ 2@10/10 5@160 150 1.17 1.0 2N3773 General 

2N3773 140 15-60@8/4 1.4@8/.8 2.2@8/4 2@140 150 1.17 1.5@100 0.8 
Family. Purpose 
240 x 240 High Power 

2N4348 120 15-60@5/4 1.0@5/.5 2@5/4 2@125 120 1.46 1.5@80 Mil Chip. Switch and 
Single Amplifier. 
Diffused Consumer, 
Process. Industrial, 
Clip leads. and Military 

Typical Case 281 Usage. 
Values 140 15-100@8/4 1.1@8/.8 1.8@8/4 1@140 150 1.17 1.5@100 0.8 6@1/.1 10@1/.1 

TRANSISTOR CORPORATION 
N.Y. 11530 • 742-4100 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1825 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

silicon power transistors . 

NPN TO·3 (cont'd) 
ICIMAX) = 3.0 to 30A VCEOISUS) = 35 to 350V fT = 0.7 to 60 MHz 

(~J TRANSISTOR CORPORATION 
, GARDEN CITY, N.Y. 11530 • (516) 742-4100 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

silicon power transistors 

NPN TO·lll 
IC1MAxi = 5 to lOA VCEOlsusl = 50 to 350V fr = 30 to 50 MHz 

ISIb tON 
VCEISArl VaE ICEV @VCE @ Ie/I. tOFF 

General @ Ic/la @ IC/VCE ~ VCE OJC t = !Sec fr (J.<S~ @ leIla ,Generic 
Type # (V@A/A) (V@ A/V) (m @V) (OC/W) (A@V) (MHz) AlA (J.<s @ AlA) Product Infor~atlDn 

2N2877 50 20·60@1/2 2@5/.5 1.2@1/2 .01@80 30 3.33 2.5@12 30 2N2880 High Speed, 

2N2878 50 40·120@1/2 2@5/.5 1.2@1/2 .01@80 30 3.33 2.5@12 50 
Family. ~ower 
75 x 100 Amj'ifier 

2N2879 70 20·60@1/2 2@5/.5 1.2@1/2 .01@100 30 3.33 2.5@12 30 Mil Chip. an Switch. 
Double Military 

2N2880 70 40·120@1/2 2@5/.5 1.2@1/2 .01@100 30 3.33 2.5@12 50 Diffused Usage. 
Planar 
Epitaxial 
Process. 
Ultrasonlcly 
Bonded 
Leads. 

Typical Case 710 
Values 60 30 50 

fr = 30 to 40 MHz 

TRANSISTOR CORPORATION 
GARDEN CITY, N.Y. 11530 • (516) 742-4100 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1827 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

silicon power transistors 

NPN TO·61 
1r = 20 to 40 MHz 

NOTES: 
'VBEI'At} @ le/l. (V @ AlA) 

NPN TO·61 (isolated collector) 
ICIMAXI = 5 to 20A VCEOISUSI = 60 to 350V fr = 20 to 40 MHz 

TRANSISTOR CORPORATION 
, GARDEN CITY, N.Y. 11530 • (516) 742-4100 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

silicon power transistors 

NPN TO·6I (isolated collector) (cont' d) 
ICI"",x) = 5 to 20A IicEOISUS) = 60 to 350V fr = 20 to 40 MHz 

NPN TO·82 
Icl"",x) = 7.5 to lOA VCEOISUS) = 30 to 250V 

h'E is/b tON 
@ Ie/VCE VCE/SAr) VaE .lcEV Po@ @VCE ttle/Is 

VCEOfuSI (Min·Max @ Ic/Is @ Ie/VCE @VCE Tc = 25°C OJC t = 1sec fr s@ 
Type # (VO ts) @A/V) (V@ A/A) (V@ A/V) (mA@V) (Watts) (OC/W) (A@V) (MHz) AlA) 

2NI015' 30 >10@2/4 1.S@2/.3 2@2/4 20@30 71.S 0.7 
2NI015A 60 >10@2/4 1.S~2!.3 2$2/4 20@60 71.S 0.7 
2NI015B 100 >10@2/4 1.S 2/.3 2 2/4 20@100 71.S 0.7 
2N1015C 150 >10~2!4 I.S@2/.3 2@2/4 20@lS0 R~ 0.7 
2NI015D 200 >10 2/4 1.5~2!.3 2@2/4 20~200 0.7 
2NI015E 250 >10~2/4 1.5 2/.3 2~2/4 20 250 71.5 0.7 
2NI016 30 >10 5/4 2.5@5/.75 2 5/4 20~30 71.5 0.7 
2NI016A 60 >10@5/4 2.5@5/.75 215/4 20 60 71.5 0.7 
2NI016B 100 >10@S/4 2.5@5/.75 2 5/4 20@100 71.5 0.7 
2NI016C 150 >1O~5/4 2.5$5/.75 2 5/4 20$150 71.5 0.7 
2N1016D 200 >10 5/4 2.5 5/.75 2~5/4 20 200 71.5 0.7 
2NI016E 2S0 >10@S/4 2.5@5/.7S 2 S/4 20@2S0 71.S 0.7 
~~ical 

a ues 175 10·100@5/4 1.5@5/.75 1.&@5/4 5@175 71.5 0.7 3@50 0.8 .6@5/1 
2N2226 50 100·500@9/6 3.5@9/.1S 419/6 20$SO 100 0.5 
2N2227 100 100·500@9/6 3.S~9/.1S 4 9/6 20 100 100 0.5 
2N2228 150 100.5QO~9/6 3.5 9/.15 4 9/6 201150 100 0.5 
2N2229 200 100·500 9/6 3.5@9/.IS 4@9/6 20 200 100 0.5 
2N2230 50 >3S0@8/6 3.5@9/.15 4~9/6 20 10 100 0.5 
2N2231 100 >350@8/6 3.5@9/.IS 4 9/6 

20
1

00 
100 0.5 

2N2232 150 >350@8/6 3.5~9/.15 4~9/6 20 ISO 100 O.S 
2N2233 200 >3S0@8/6 3.S 9/.IS 4 9/6 20 200 100 O.S 

~~Ical 
a ues 100 3@9/.15 3.5@9/6 5@100 100 

i 
0.5 3@40 0.& 

NPN TO·63 
Icl"",x) = 10 to 30A VCEOISUS) =:= 60 to 350V 

Type # 

h'E IS/b tON 
@k/IiCE VeElsAT) VaE IcEV Po@ @VCE tt Ie/la 

VCJO/SUSI (Min·Max @ Ie/la @ Ie/Vc, @VCE Tc = 25°C OJC t = 1sec fr ~il .. ( 0 ts) @A/V) (V@A/A) (V,@A/V) (mA@V) (Watts) (OC/W) (A@V (MHz) 
80 1O·S0@10/3 I.S@10/1.5 2.S'@10/l.5 2@80 100 1.0 0.6 3.S@10/1.5 

100 1O.S0$1O/3 1.5~10/1.S 2.5'$10/1.5 2~100 100 1.0 0.6 3.5$10/1.S 
ISO 10·50 10/3 1.5 10/1.S 2,5' 10/1.5 2 ISO 100 1.0 0.6 3.5 10/1.5 
200 10·50@1O/3 1.5@10/1.5 2 5'~10/1.5 2@200 100 1.0 0.6 3.5@10/l.5 
80 10·50@15/3 1.5lal15/2.2 2:S' 15/2.2 2@80 100 1.0 0.6 3.S@15/2.2 

100 10·SO@lS/3 1.5@15/2.2 2.S'@IS/2.2 2@100 100 1.0 0.6 3.5$15/2.2 
15Q 10·50@IS/3 l.S@15/2.2 2.S'@15/2.2 2@150 100 1.0 0.6 3.S IS/2.2 
200 1p·SO@IS/3 1.S@lS/2.2 2.S'@15/2.2 2@200 100 1.0 0.6 3.5@15/2.2 
80 10·40@20/2 1.l@20/3 2.1'120/ 3 

2180 100 I.Q 0.6 3.S@20/3 

100 1O-40@20/2 . 1.1@20/3 2.1' 20/3 2 100 100 1.0 0.6 3.5$20/3 
50 10-40@20/2 1.l@20/3 2.1' 20/3 2 150 100 1.0 0.6 3.S 20/3 

2N2815 
2N2816 
2N2817 
2N2818 
2N2819 
2N2820 
2N2821 
2N2822 
2N2823 
2N2824 
2N2825 
TYpical 

V-alues st:4~"t:~~fs;¥tit@iffi7:F=-tij;@:ffi7:F:ti~fsqct7'j~3ti~TIT~~~ 1.9'@15/2.2 1@125 1.0 
1,8~~20/~: • 20@lS0.' 

·20.~12~' 2·.2'@2'll/2 " 
i.8~@12/1'2 (i@140 ... 

: ;;i~~t> ~, .. ,:.: """~r~ ',,' ,. " '~',. ":,.?, 

, .. , ~."' 
.. ;;'<; 
, '"". 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

fr = 0.5 MHz 

to" 
@ Ie/Is Generic General 

(/£s@AlA) Product Information 
2N1016 High Power 
Family. Switch and 
200 x 200 Am~lifier. 
Mil Chip. Military 
Single Usage. 
Diffused 
Process. 
Clip Leads. 
Case 540 

13@5/1 
2N2226 High Gain, 
Family. High Power 
2 ·170 x 170 Amj"fier 
Mil Chips In an Switch. 
Darlington Military 
Configuration. Usage. 
Single 
Diffused 
Process. 
Clip Leads. 
Case 540 

fr = 0.6 to 30 MHz 

. to" 
@ Ie/la 

(/£s @.A/A) 
Generic 

. Product 
2N2815 
Family. 
32S x 325 
Mil Chip. 
Single 
Diffused 
Process. 
Clip Leads. 
Case 530 

General 
Information 

Hign current, 
High Power 
Switch and 
Amplifier. 
Military 
Usage. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

silicon power transistors 
NPN TO·63 (cont' d) 

NOTES: 
3 V"(SAT) @ le/ls (V @ AlA) 

germanium power transistors 
ICIMAX) = 3A VCEOISUS) = 30 to GOV 

hFE 
. @ Ie/VCE VCEISAT) v" ICEv Po@ 

VCEOISUS) VEDO (Min·Max @ leila @ Ie/VCE @VCE Tc = 25°C BJC TJI,"'AX) fT 
Type # (Volts) (Volts) @A/V) (V@ A/A) (V@A/V) (mA@Vj (Watts) (OC/W) ( C) (KHz) Generic Product General Information 

2N1038 30 20 20·60@1/.5 .25@1I.1 1@l/.5 .65@40 20 3.75 100 225 2Nl038 Family. General Purpose Power 
2Nl039 40 20 20·60(clll/.5 .25(1il1/.1 1@l/.5 . 65@60 20 3.75 100 225 3 Amp PNP Germanium Switch and Amplifier . 
2N1040 50 20 20·60@1/.5 .25@1I.1 1@l/.5 .65@80 20 3.75 100 225 Alloy Power Consumer, Industrial, 
2N1041 60 20 20·60@1/.5 .25@1/.1 1@l/.5 . 65~100 20 3.75 100 225 Transistors. and Military Usage • 
2N2564 30 20 20·60@3/1 .75@3/.3 1.5@3/1 .65 40 20 3.75 100 250 Case 102 
2N2565 40 20 20.60$3/1 .75 3/.3 1.5@3/1 .65@60 20 3.75 100 250 
2N2566 50 20 20·60 3/1 .75@3/.3 1.5@3/1 .65@80 20 3.75 100 250 
2N2567 60 20 20·60 3/1 .75@3/.3 1.5@3/1 .65@100 20 3.75 100 250 
2N2659 30 20 30·90@.5/.5 .2@.5/.05 .6@.5/.5 .6@50 15 5.0 100 280 
2N2660 40 20 30.90@.5/.5 .2@.5/.05 .6@.5/.5 .6@70 15 5.0 100 280 
2N2661 50 20 30·90 .5/.5 .2 .5/.05 .6@.5/.5 .6@90 15 5.0 100 280 
2N2665 30 20 50·150@.5/.5 .25@.5/.025 .6@.5/.5 .6@50 15 5.0 100 300 
2N2666 40 20 50.150@.5/.5 .25@.5/.025 .6@.5/.5 .6 70 15 5.0 100 300 
2N2667 50 20 50·150 .5/.5 .25@.5/.025 .6@.5/.5 .6@90 15 5.0 100 300 

SILICON -:- TRANSISTOR CORPORATION 
EAST GATE BLVD., GARDEN CITY, N.Y. 11530 • (516) 742-4100 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS. & HEAT SIN~$i 

PNPTO'~ 
germanium power transistors 

IClhAAXI = 3A VCEOISUSI = 30 to 100V 

;' hFE 

YCEOlsusl 
@.IC/VCE VCEISATI V" ICEV Po@ 

YESO (Min-Max (1~cf)~) [fllc/VCE @VCE Tc = 25'C OJC 
T1t."cfl 

fT 
Gimeral Inform~tlah Type # (Volts) (yalts) @A/V) V@ A/V) (mA@V) (Watts) ('C/W) (KHz Generic Product 

2N1183 20 20 20-60$.4/2 .3$.4/.04 1.5@.4/2 

liP, 
7.5 10 100 350 2N1183 Family. General Purpose !>.ower 

2N1183A 30 20 20·60 .4/2 .5 .4/.04 1.5@.4/2 .252 7.5 10 100 SOO 3 Amp PNP Germanium Switch and Ampl~fier. 
21'111838 40 20 20·60 .4/2 .5$.4/.04 1.5@.4/2 .2 7.5 10 100 500 Alloy Power Consumer, Industrial, 
2N1184 20 20 40-120@.4/2 .3 .4/.04 1.5@.4/2 .2 5 7.5 10 100 350 Transistors. and Military Usage. 
2N1184A 30 20 40.120$.4/2 .5$.4/.04 1.5@.4/2 .2 0 7.5 10 100 500 Case 101 
2N11848 40 20 40-120 .4/2 .5 .4/.04 1.5@.4/2 .25 80 7.5 10 100 500 

NOTES: 
2 leso @ Vca (mA @ V) 

PNP MS7 (spaces aver) 
IClhAAXI = 3A V CEOISUSI = 25 to 65V 

hFE 
@ Ic/VCE VCEIS ... TI VaE 

VCEO~USI Vuo (Min-Max @ 16/1. @ Ic/VCE 
Type # (yals) (Volts) @A/V) (V@ A/A) (Y@ A/V) 
2N1755 25 30 30-75$.5/2 .7$3/.3 1'$3/.3 
2N1756 40 30 30-75 .5/2 .7 3/.3 l' 3/.3 
2N1757 55 30 30-75$.S/2 .7@3/.3 1'@3/.3 
2N17S8 65 30 30-75 .5/2 .7@3/.3 1'@3/.3 
2N1759 25 30 60.150$.5/2 .5@3/.3 .8'$3/.3 
2N1760 40 30 60-150 .5/2 .5@3/.3 .8' 3/.3 
2N1761 55 30 60-150@.5/2 .5$3/.3 .8'$3/.3 
2N1762 65 30 60'150@.5/2 .5 3/.3 .8' 3/.3 
2N2067 25 20 20-100@.5/14 .7$11.1 .7$.5/14 
2N2068 55 40 20-100@.5/14 .7 11.1 .7 .S/14 

ICEV 
@VCE 

(mA@V) 
32@40 
32$60 
32 80 
32$100 
32 40 
32$60 
32 80 
32@100 
32@40 
32@80 

Po@ 
Tc = 25'C 

(Watts) (.g1w T(t."c'fl 

28 2.5 95 
28 2.5 95 
28 2.5 9S 
28 2.5 95 
28 2.5 95 
28 2.5 95 
28 2.5 95 
28 2.5 95 
28 2.5 95 
28 2.5 95 

2 leBO @ VeB (mA @ V) 
'V"ISATJ @ Ie/IB (V @ AlA) 

Gene ric Product General Informati~it 
2N1755 Family. General Purpose Power 
3 Amp PNP Germanium Switch and'Amplifier. 
Alloy Power Consumer, Industrial, 
Transistors. and Military Usage. 
Case 630 

PNP TO·3 
ICI"'AXI = 3 to 25A VCEOISUSI = 20 to 100V 

hFE 
NPN @ IC/VCE VCEISATI V .. ICEV Po@ 

Cample- VCEO~USI Vuo (Min·Max @ Ie/la @ Ie/VCE @VCE Tc = 25'C L(·g''WL TJt."AXI fr 
Genera' Infal1llll.tlan Type # ment (Vol s) (Volts) @A/V) (V@ A/A) (V@ A/V) (mA@V) (Watts) ( C) (KHz) Generic Product 

2N176 30(VCER) 10 >25@.5/2 .4@3/.3 

~~Ig! 
90 0.8 100 2N301 Family. General Purpose .P.ower 

2N297A 40 40 40·100@.5/2 1@2/.2 1.5@2/2 60 85 1.0 110 3 Amp PNP Germanium Switch and Amplifier. 
2N301 50 10 50-165@1/2 .75@5/.5 .5@112 50 1.5 100 200 Alloy Power Consumer, Industrial, 
2N301A SO 10 50~~r@1/2 .5@5/.5 . 5$112 . 0 50 1.5 100 200 Transistors. and Military Usage . 
2N1291 2N1292 30(VCES) 15 >4 .5/2 1@1I.1 .9 .5/2 1.5 @35 20 3.0 85 Case 280 
2N1293 2N1294 60(VCES) IS >4 .S/2 1@1/.1 1.1@.S/2 1.S2@60 20 3.0 85 
2N129S 2N1296 80(VCES) lS >4 .S/2 1@1/.1 1.2@.5/2 1.S2$80 20 3.0 8S 
2N1297 2N1298 100(VcES) 15 >40 /2 1@1I.1 1.2@.5/2 1.52 100 20 3.0 85 
2N2137' 20 15 30.~~ .5/2 .5@2/.2 1.2'@2/.2 22$30 62.5 1.2 100 
2N2138' 30 25 30-6 12 .5$2/.2 1.2'@2/.2 22 45 62.5 1.2 100 
2N2139' 45 30 30-6 2 .5 2/.2 1.2'@2/.2 22$60 62.5 1.2 100 
2N2140' 60 40 30-6 2 .5$2/.2 1.2'$2/.2 22 75 62.5 1.2 100 
2N2141' 65 45 30-60 2 .5 2/.2 1.2' 2/.2 22$90 62.5 1.2 100 
2N2142' 20 15 50-10 /2 .5$2/.2 1.2'@2/.2 22 30 62.5 1.2 100 
2N2143' 30 25 50-100 /2 .5 2/.2 1.2'@2/.2 22@45 62.5 1.2 100 
2N2144' 45 30 50·10 12 .5@2/.2 1.2'$21.2 ~:$~g .' 

62.5 1.2 100 
2N2145' 60 40 50·10 /2 .5@2/.2 1.2' 2/.2 62.5 1.2 100 
2N2146' 65 45 50·10 12 .5@2I.2 1.2'@2/.2 22@90 62.5 1.2 100 
2N665 40 40 40·80@.5/2 .9@3/.2 1.5@212 102$80 2.0 95 2N1529 Family. General Purpose Poiller 
2N1529' 20 20 20·40@3/2 1.5$3/.3 1.73@3/.3 202 40 0.8 100 5 Amp PNP Germanium Switch and Amplifier. 
2N1530' 30 30 20·40@3/2 1.5 3/.3 1.7'@3/.3 202@60 0.8 100 Alloy Power Consumer, Industrial, 
2N1531' 40 40 20-40@3/2 1.5@3/.3 1.7'@3/.3 202@80 0.8 100 Transistors. and Military Usage. 
2N1532' 50 50 20·40@3/2 1.5@3/.3 1.7'@3/.3 202~100 0.8 100 Case 280 
2N1533' 60 60 20-40@3/2 1.5@3/.3 1.7'@3/.3 202 120 0.8 100 
2N1534' 20 20 35.70@3/2 1.2@3/.3 1.5'@3/.3 202@40 0.8 100 
2N1535' 30 30 35-70 3/2 1.2 3/.3 1.53@3/.3 202 60 0.8 100 
2N1536' 40 40 35-70@3/2 1.2@3/.3 1.5'@3/.3 202@80 0.8 100 
2N1537' 50 50 35-70 3/2 1.2@3/.3 1.5' 3/.3 202@100 0.8 100 
2N1538' 60 60 35-70@3/2 1.2@3/.3 1.5'@3/.3 202@120 0.8 100 
2N1539' 20 20 50-100/3/2 .3@3/.3 .7'@3/.3 202@40 0.8 100 
2N1540' 30 30 50-100/3/2 .3@3/.3 .7'@3/.3 202@60 0.8 100 
2N1541' 40 40 50-100/3/2 .3@3/.3 .7'$3/.3 202@80 0.8 100 
2N1542' 50 50 50-100/3/2 .3@3/.3 .7' 3/.3 202@100 0.8 100 
2N1543' 60 60 50-100/3/2 .3$3/.3 .7'@3/.3 202 120 0.8 100 \ 

2N1544' 20 20 75-150/3/2 .5 3/.3 .5'$3/.3 20'@40 0.8 100 
2N1545' 30 30 75-150/3/2 .5 3/.3 .5' 3/.3 202@60 0.8 100 
2N1546' 40 40 75-150/3/2 .5$3/.3 .5'$3/.3 202 80 0.8 100 
2N1547' 50 50 75-150/3/2 .5 3/.3 .5' 3/.3 202@100 0.8 100 
2N1548' 60 60 75-150/3/2 .5 3/.3 .5'@3/.3 202@120 0.8 100 

" " 
, 

2 leao@vea(mA@V)(y)V"ISATI@Ie/I'(V@A/A)'TheA-verSlon (e.g. 2N1529A) IS also readily available. It s a hlgh·rellability 
. version. of the "non·A Version." . 

SILICON TRANSISTOR CORPORATION 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

germanium power transistors 

PNP TO·3 (cont'd) 
IC(t.tAXI = 3 to 25A VCEO(SUSI = 20 to 100V 

hFE 
NPN ~ Ic/VcE VCE(SATI VSE ICEv PD@ 

Comple· VCEOISUSI VESO Min·Max @ Ie/Is @ Ic/VCE @VCE Tc = 25°C OJC TJ~AXI tr 
Type # ment (Volts) (Volts) @A/V) (V@A/A) (V@ A/V) (mA@V) (Watts) (OC/W) ( C) (KHz) Generic Product General Information 

2N456A 20 20 30·90@5/l.5 .5@5/.5 1.5@5/l.5 2'@40 50 1.5 100 2flO 2N456A Family. General Purpose Power 
2N456B 30 30 30·90@5/1.5 .5@5/.S 1.5@5/1.5 22@40 150 O.S 100 200 7 Amp PNP Germanium Switch and Amplifier. 

2N457A 30 20 30·90@5/1.5 .5@5/.5 1.5@5/1.S 22@60 SO loS 100 200 
Alloy Power Consumer, Industrial, 
Transistors. and Military Usage . 

2N457B 40 30 30·90@5/l.5 . 5@5/.S 1.5@5/1.5 2'@60 150 0.5 100 200 Case 280 
2N458A 40 20 30·90@5/1.5 .5@5/.S l.Ii@5/1.5 2'@80 50 1.5 100 200 
2N458B 45 30 30·90@5/l.5 .5@5/.5 1.~@5/1.5 2'@80 150 0.5 100 200 
2NI021A 50 30 30·90@5/1.5 .5@5/.5 1.5@5/1.5 2'@100 150 0.5 100 200 
2N1022A 55 30 30-90@5/1.5 .5@5/.5 1.5@5/1.S 22@120 150 0.5 100 200 

2N627 30(VCES) 20 10-30@10/2 1@10/1 202@40 94 0.8 100 2N627 Family. General Purpose Power 
2N628 45(VCES) 30 10-30@10/2 1@10/1 20'@60 94 0.8 100 10 Amp PNP Germanium Switch and Amplifier. 

2N629 60(VCES) 40 10-30@10/2 1@10/1 20'@80 94 0.8 100 
Alloy Power Consumer, Industrial,· 
Transistors. and Military Usage. 
Case 280 

2N1549' 20 20 10-30@10/2 1@10/1 1.33@10/1 20'@40 94 0.8 100 2N1549 Family. High Current 
2N1550' 30 30 10-30@10/2 1@10/1 1.33@10/1 202@60 94 0.8 100 15 Amp PNP Germanium General Purpose Power 

2N15515 40 40 10-30@10/2 1@10/1 1.33@10/1 202@80 94 0.8 100 
Alloy Power Switch and Amplifier. 
Transistors. Consumer, Industrial, 

2N1552' 50 50 10-30@10/2 1@10/1 1.33@10/1 202@.1oo 94 0.8 100 Case 280 and Military Usage. 
2N1553' 20 20 30-60@10/2 .7@10/1 13@10/1 202@40 94 0.8 100 
2N1554' 30 30 30-60@10/2 .7@10/1 13@10/l 202@60 94 0.8 100 
2N1555' 40 40 30-60@10/2 .7@10/1 13@10/1 202@80 94 0.8 100 
2N1556' 50 50 30-60@10/2 .7@10/1 13@10/1 202@100 94 0.8 100 
2N1557' 20 20 50-100@10/2 .5@10/1 .73@10/1 202@40 94 0.8 100 
2N1558' 30 30 50-100@10/2 .5@10/1 .73@10/1 202@60 94 0.8 100 
2N1559' 40 40 50·100@10/2 .5@10/1 .73@10/1 20'@80 94 0.8 100 
2N1560' 50 50 50-100@10/2 .5@10/1 .73@10/1 202@100 94 0.8 100 

2N1162 25 20 15-65@25/1 1@25/1.6 1.7'@25/1.6 15'@50 94 0.8 100 2Nl162 Family. High Current 
.2N1162A 25 25 15-65@25/1 1@25/1.6 1.7'@25/1.6 15'@50 94 0.8 100 25 Amp PNP Germanium General Purpose Power 

2N1164 35 25 15·65@25/1 1@25/1.6 1.73@25/1.6 152@80 94 0.8 100 
Alloy Power Switch and Amplifier. 
Transistors. Consumer, Industrial, 

2N1164A 40 40 15-65@25/1 . 1@25/1.6 1.73@25/1.6 152@80 94 0.8 100 Case 280 and Military Usage. 
2N1166 45 30 15-65@25/1 1@25/1.6 1.7'@25/1.6 152@100 94 0.8 100 
2N2266A 50 50 15-65@25/1 . 1@25/1.6 1.73@25/1.6 152@100 94 0.8 100 

2N2288 30 0.75 20-60@5/2 1@5/.5 13@5/.5 52@40 60 1.2 110 450 2N2288 Family. General Purpose Power 
2N2289 50 0.75 20-60@5/2 1@5/.5 13@5/.5 52@80 60 1.2 110 450 10 Amp PNP Switch and Amplifier. 

2N2290 70 0.75 20-60@5/2 1@5/.5 13@5/.5 52@120 60 1.2 110 450 
Diffused-Alloy Power Consumer, Industrial, 
Transistors. and Military Usage. 

2N2291 30 1.5 50-120@5/2 1@5/.5 13@5/.5 5'@40 60 1.2 110 450 Case 280 
2N2292 50 1.5 SO-120@5/2 1@5/.5 1'@5/.5 52@80 60 1.2 110 450 
2N2293 70 1.5 50-120@5/2 1@5/.5 . 13@5/.5 52@120 60 1.2 110 450 

2N1751 60 2.5 30-90@20/1.5 .5@20/2.5 52@80 100 0.8 110 2N2285 Family. High Current 
2N2285 30 1.5 35-140@10/2 65@25/2.5 1.53@25/2.5 52@60 100 0.8 110 600 25 Amp PNP General Purpose Power 

Diffused-Alloy Power Switch and Amplifier. 
2N2286 60 1.5 5-140@10/2 65@25/2.5 1.53@25/2.5 52@100 100 0.8 110 600 Transistors. Consumer, Industrial, 
2N2287 80 1.5 ~5-140@10/2 65@25/2.5 1.53@25/2.5 52@120 100 0.8 110 600 Case 280 and Military Usage. 
2N5155 120 1.5 125-100@8/2 9@25/2.5 1.43@25/2.5 1O@140 60 1.42 110 100 

NOTE: This product is developmental. 

NOTES: 
2 bo @ Vc:s (mA @ V, 
• Ym:,A TI @ I, II. (V @ AlA) 
'The "A·Version" (e.g. 2N1529A) is also readily available. It's a high-reliability 

version of the "non-A Version." . 

NPN TO·3 
ICIMAXI = 3A V CEOlsusl = 20 to BOV 

hFE 
PNP 

Comple-
Type # ment 

@ Ie/VCE VCEISAT} VSE ICEV PD @ 
VCEOfSusl VESO (Min-Max @ Ic/Is @ Ie/VCE @ VCE Tc = 25°C 

(Volts) (Volts) @ A/V) (V @ A/A) IV @ A/V) (mA @ V) (Watts) 
OJC TJ~AXI 

(OC/W) ( C) Generic Product General Information 

2N1218 
2N1292 2N1291 
2N1294 2N1293 

3.75 100 2N1292 Family •. General Purpose Power 
3.0 100 3 Amp NPN Germanium Switch and Amplifier. 

3.0 100 
Alloy Power Consumer, Industrial, 
Transistors. and Military J,lsage. 

20 15 30-120@l/1.5 1@l/.05 .5-1.5@l/1.5 1@30 20 
30(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 1'@35 25 
45(VcEs) 15 >30@.5/2 1@1/.135 1@.5/2 22@60 25 

2N1296 2N1295 60(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 32@80 25 3.0 100 Case 280 
2N1298 2N1297 3.0 100 80(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 42@100 25 

SILICON ~ TRANSISTO@R" 'CORPORATION 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

germanium power transistors 

PNP 10·41 
Icl",,,x) = 1 0 to 50A VCEOISUS) = 20 to 100V 

hFE 
@ Ie/VCE VCEI'ATI v" IcEV PD@ 

VCEOCSUSI VEBO (Min-Max @ Ie/Io @ IC/VCE @VCE Tc = 25°C OJC TJbt.fAX1 IT 
Type # (Volts) (Volts) @A/V) (V@ A/A) (V@ A/V) (mA@V) (Watts) (OC/W) ( C) (KHz) Generic Product General Information . 

2N1163 25 20 15-65@25/1 1@25/1.6 1.7'@25/1.6 152@50 94 0.8 100 2N1163 Family. High Current 
2N1163A 25 25 15-65@25/1 1@25/1.6 1.7'@25/1.6 152@50 94 0.8 100 25 Amp PNP Germanium General Purpose Power 
2N1165 35 25 15-65@25/1 1@25/1.6 1.7'@25/1.6 152$J80 94 0.8 100 Alloy Power Switch and Amplifier. 
2N1165A 40 40 15-65~25/1 1@25/1.6 1.7'@25/1.6 152 80 94 0.8 100 Transistors. Consumer, Industrial, 
2N1167 45 30 15-65 25/1 1@25/1.6 1.7'@25/1.6 152$J100 94 0.8 100 Case 296 and Military Usage. 
2N1167A 50 50 15-65@25/1 1@25/1.6 1.7'@25/1.6 152 100 94 0.8 100 

2N1430 100 1:5 30-90@5/2 .4@10/1 .9'@10/1 5@120 70 1.2 110 600 2N2212 Family. General Purpose Power 
2N2212 60 1.5 50-12015/2 1@5/.5 1@5/2 22@100 70 1.2 110 900 10 Amp PNP Germanium Switch and Amplifier. 
2N2294 30 1.5 50-120 5/2 1@5/.5 1'~5/.5 152$J40 70 1.2 110 450 Diffused-Alloy Power Consumer, Industrial, 
2N2295 50 1.5 50-120 5/2 1@5/.5 l' 5/.5 152 BO 70 1.2 110 450 Transistors. and Military Usage. 
2N2296 70 1.5 50-120@5/2 1@5/.5 1'@5/.5 152@120 70 1.2 110 450 Case 296 

2N1651 30 1.5 35-140@10/2 .65@25/2.5 .9'@25/2.5 .52@40 100 0.8 110 600 2N1651 Family. High Current 
2N1652 60 1.5 35-140@10/2 .65@25/2.5 .9'@25/2.5 52@BO 100 0.8 110 600 25 Amp PNP Germanium General Purpose Power 
2N1653 80 1.5 35-140@10/2 .65@25/2.5 .9'@25/2.5 52@100 100 0.8 110 600 Diffused-AlloY'Power Switch and Amplifier. 
2N2636 60 1.5 20-BO@25/2 .65@25/2.5 .9'@25/2.5 102@100 100 O.B 110 600 Transistors. Consumer, Industrial, 
2N2637 60 1.5 20-BO@25/2 .65@25/2.5 .9'@25/2.5 102@100 100 O.B 110 600 Case 296 and Military Usage. 
2N2638 60 1.5 20-80@25/2 .65@25/2.5 .9'@25/2.5 102@100 100 0.8 110 600 
2N2691 BO 1.5 30-100@20/1.5 .65@20/2 .9'@20/2 52@100 100 0.8 110 600 
2N2691A BO 5.0 50-100@20/1.5 .65@20/2 .9'@20/2 52@120 170 0.5 110 600 

2N2357 30 1.5 30-90@20/1.5 .9~50/5 1.5'@50/5 502$J60 170 0.5 110 600 2N2357 Family. High Current 
2N2358 60 1.5 30·90@20/1.5 .9 50/5 1.5'@50/5 502 100 170 0.5 110 600 50 Amp PNP Germanium General Purpose Power 
2N2359 BO 1.5 30-90@20/1.5 .9@50/5 1.53@50/5 502@120 170 0.5 110 600 Diffused-Alloy Power Switch and Amplifier. 

Tra ns i stars. Consumer, Industrial, 
NOTE: This product is developmental. Case 296 and Military Usage. 

NOTES. 
2 leBO @ VCR (mA @ V) 
J v",''''1i @ I, /1, (V @ A/A) 

PNP M1·27 
Icc""x) = 3A VCEOISUSI = 30 to GOV 

h" 
@ Ie/VCE VCEC'ATI V" ICEV PD@ 

VCEocsusl VEBO (Min-Max @ Ie/I. @ IC/VCE ~ VCE Tc= 25°C OJC TJb",,,xI IT 
Type # (Volts) (Volts) @A/V) (V@A/A) (V@ A/V) (m @V) (Watts) (OC/W) ( C) (KHz) Generic Product General Information 

2N2552 30 20 20-~~ 1/.5 .25@1/.1 1@1/.5 .65@40 20 3.75 100 225 2N2552 Family. General Purpose Power 
2N2553 40 20 20-~Q 1/.5 .25@1/.1 1@1/.5 .65@60 20 3.75 100 225 3 Amp PNP Germanium Switch and Amplifier. 
2N2554 50 20 20-~Q 1/.5 .25@1I.1 1@1/.5 .65$JBO 20 3.75 100 225 Alloy Power Consumer, Industrial, 
2N2555 60 20 20-~~ 1/.5 .25@1/.1 1@1/.5 .65 100 20 3.75 100 225 Transistors. and Military Usage. 
2N2560 30 20 20-6 3/1 . .75@3/.3 1.5@3/1 .65$J40 20 3.75 100 250 Case 240 
2N2561 40 20 20-~~ 3/1 .75@3/.3 1.5@3/1 .65 60 20 3.75 100 250 
2N2562 50 20 

!fJ~jl 
.75@3/.3 1.5@3/1 .65$J80 20 3.75 100 250 

2N2563 60 20 .75@3/.3 1.5@3/1 .65 100 20 3.75 100 250 
2N2662 30 20 30· .5/.5 .2~.5/.05 .6@.5/.5 .6@50 15 5.0 100 2BO 
2N2663 40 20 30- .5/.5 .2 .5/.05 .6@.5/.5 .6@70 

I 
15 5.0 100 280 

2N2664 50 20 30-9 .5/.5 .2@.5/.05 .6@.5/.5 .6@90 15 5.0 100 280 
2N2668 30 20 50-15 .5/.5 .25@.5/.025 .6@.5/.5 .6@50 15 5.0 100 300 
2N2669 40 20 50-150 .5/.5 .25@.5/.025 .6@.5/.5 .6@70 15 5.0 100 300 
2N2670 50 20 50-150 .5/.5 .25@.5/.025 .6@.5/.5 .6@90 15 5.0 100 300 

PNP MT·28 
Icc",,,xI = 3A VCEOC'USI = 30 to GOV 

hFE 
@ IC/VCE VCEI'ATI v" ICEV PD@ 

VCEO/,USI VEBO (Min-Max @Ic/Io @ lc/VcE @VCE' Tc = 25°C OJC TJ(~I fT 
Type # (VA ts) (Volts) @A/V) (V@A/A) (V @ A/V) (mA@V) (Watts). (OC/W) (KHz General Information Generic Product 

2N1042 30 20 20-60@3/1 .75@3/.3 1.5@3/1 .55@40 20 3.75 100 250 2Nl042 Family. General Purpose Power 
2N1043 40 20 20-60@3/1 .75$J3/.3 1.5@3/1 .65$J60 20 3.75 100 250 3 Amp PNP Germanium Switch and Amplifier. 
2N1044 50 20 20-60$J3/1 .75 3/.3 1.5@3/1 .55 80 20 3.75 100 250 Alloy Power Consumer, Industrial, 
2N1045 50 20 20·50 3/1 .75@3/.3 ' 1.5@3/1 .65@100 20 3.75 100 250 Transistors. and Military Usage. 
2N2556 30 20 20:60@1/.5 .25@1/.1 1@1/.5 .55@40 20 3.75 100 225 Case 250 
2N2557 40 20 20-60@1/.5 .25@1/.1 1@1/.5 .65$J60 20 3.75 100 225 
2N2558 50 20 20-50$Jl/.5 .25@1/.1 1$J1/.5 .65 80 20 3.75 100 225 
2N2559 60 20 20-60 1/.5 .25@1/.1 1 1/.5 .65@100 20 3.75 100 225 

SILICON (f) TRANSISTOR CORPORATION 
EAST GATE BLVD., GARDEN CITY, N.Y., 11530 • (516) 742-4100 
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,,01.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

germanium power transistors 

P"P TO·13 
I ICIMAX) = 3A V CEOISUS) = 30 to lOOV 

hFE 
NPN @ Ic/VcE VCEISATI V.E 

Com pie· VCEOISUS) VUO (Min·Max @Ic/I. @ Ic/Va 
Type # ment (Volts) (Volts) @A/V) (V@A/A) (V@A/V) 

ICEV PD@ 
~VCE Tc=25OC OJC TJIMAX) .. 

(m @Vl (Watts) (OC/W) (OC) Generic Product General I"formation 

2Ni078 2N1330 60(VCES) 15 >40@.5/2 1@1/.1 1.1@.5/2 
2NJ328 2N1329 30(VCES) 15 >40@.5/2 1@1/.1 .9@.5/2 
~rH~31 21'11332 80(VCES) 15 >40@.5/2 1@1/.1 1.2@.5/2 
~N1333 21'11334 100(VcEs) 15 >40@.5/2 1@1/.1 1.2@.5/2 

1.52@60 20 3.0 85 21'11078 Family. General Purpose Power 
1.52@35 20 3.0 85 3 Am'p PNP (;ermanium Switch and Amplifier. 
1.52@80 20 3.0 85 

Alloy Pow~r Cqnsumer, Industrial, 
Transistors. an~ Military Usage. 

1.52@100 20 3.0 85 Case 610' 
NOTES: 
• It:BO @ Ve, (mA @ V) 

NPN TO .. 13 , , ,. ICIMAXI = 3A VCEOISUSI = 30 to BOV 

hFE 
leEv PNP @ Ic/VCE VCEISATI V.E Po@ 

Comple· VCEO/SUS) VE.O (Min·Max @Ic/I. ~ Ic/VcE @Va Tc=25°C OJC TJ~ 
T7pe# ment (Vo ls) (Volts) @A/V) (V@A/A) @A/V) (mA~V) (Watts) (OC/W) (OC) Generic Product General I"formatlon 

~~~~~~, 21'11328 30(VCES) 15 >30@.5/2 1@1/.135 1@.512 12@35 25 3.0 100 21'11329 Family. General purgose Power 
l1N1078 45(VcEs) 15 >30@.5/2 1@1/.135 1@.5/2 22@60 25 3.0 100 3 Amp NPN Germanium Switch and mpllfier. 

aN1332 21'11331 SO(VeEs) 15 >30@.5/2 1@1/.135 1@.5/2 32@80 25 3.0 100 
Alloy Power Consumer, Industrial, 
Transistors. and Military Usage. 

gNi334 21'11333 80(VCES) 15 >30@.5/2 1@1/.135 1@.512 42@100 25 3.0 100 Case 610 
2 leBO @ Ve, (mA @ VI 

~"P TO·I0 IClMAXJ = 3A VCEOISUS) = 30 to lOOV 
~. " hFE 

NPN ~IC/VCE VCEISAT) V.E ICEv PD@ 
Comple· VCEOrUS) VE.O in·Max @ Ie/I. @ Ic/VCE ~VCE Tc=25OC OJC TJIMAX) fT 

,~pe# ment (VA ts) (Volts) @A/V) (V@A/A) (V @ A/V) (m @V) (Watts) (OC/W) (OC) (KHz) Generic Product General Information 

-2N~38 60 28 20·50@2/2 .6@2/.2 1.3-3.3@2/2 22@80 34 2.2 100 200 21'11320 Family. General Purpose Power 
~N~38A 60 28 20·50@2/2 .6@2/.2 1.3-3.3@2/2 22@80 34 2.2 100 200 3 Amp PNP Germanium Switch and Amplifier. 

Alloy Power' Consumer, Industrial, 
~tl~39 55 28 30·75@2/2 .6@2/.2 1.0·2.5@2/2 22@80' 34 2.2 100 200 Transistors. and Military U~age. 
~N5a9A 55 28 30·75@2/2 .6@2/.2 1.0·2.5@2/2 22@80 34 2.2 100 200 Case 630 
~~p40 55 28 45·113@2/2 .6@2/.2 .75·1.88@2/2 22@80 34 2.2 100 200 
2ij:;40A 55 28 45·113@2/2 .6@2/.2 .75·1.88@2/2 22@80 34 2.2 100 '200 
~N1320 21'11321 30(VCES) 15 >40@.5/2 1@1/.1 .9@.5/2 1.52@35 20 3.0 85 
~~1322 2N1323 60(VCES) 15 >40@.5/2 1@1/.1 1.1@.5/2 1.52@60 20 3.0 85 
~~1324 2N1325 SO(VCES) 15 >40@.5/2 1@1/.1 1.2@.5/2 1.52@80 20 3.0 85 
~'U326 2N1327 100(VCES) 15 >40@.5/2 1@1/.1 1.2@.5/2 1.52@100 20 3.0 85 

.' 2 Ic.o @ Ve, (mA @ V) 

NPN TO·I0 
" • 7 ICIMAX) = 3A VCEOISUS) = 30 to BOV 
",1~ _~ ; hFE I ,< NPN @ Ic/VcE VCEISAT) V.E ICEv Po@ 

Comple· VCEO/SUS) VE.O (Min·Max @Ic/I. ~ Ic/VCE ~Va Tc=25°C OJC TJ~AX) 
Trpe# meilt (VA ts) (Volts) @A/V) (v@AlA) @A/V) (m @V) (Watts) (OC/W) ( C) Generic Product Genera! Information 

2~1321 21'11320 3D(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 12@35 25 3.0 100 21'11321 Family. General purgose Power 
~~1323 2N1322 ' 45(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 12@60 25 3.0 100 3 Amp NPN Germanium Switch and mplifier. 

~ 1325 21'11324 60(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 12@80 25 3.0 100 
Alloy Power consumer, ,,,dustrial, 
Transistors. an~ Milit~rYUsage. ' 

~N1327 21'11326 80(VCES) 15 >30@.5/2 1@1/.135 1@.5/2 12@?loo 25 3.0 100 Case 630 
" 

SILICON (f) TRANSISTOR' 'CORPORATION 
EAST GATE BL.VD., GARDEN CITY, N.Y. 11530 • (516) 742-4100 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

germanium power transistors 

PNP 10·36 
ICIMAX) = 5 to 30A VCEOISUS) = 20 to 65V 

hFE 
@ IC/VCE VCEISAT) v" ICEY PD@ 

VCEOISUS) V"O (Min·Max @Ic/Ia @ IC/VCE @VCE Tc = 25°C OJC TJIMAX) 
Type # (Volts) (Volts) @A/V) (V @ A/A) (V@ A/V) (mA@V) (Watts) (OC/W) (OC) Generic Product General Information 

2N3311 20 20 60·120@3/2 .1@3/.3 .6@3/2 52@30 170 0.5 110 2N3311 Family. General Purpose Power 

2N3312 30 25 60·120@3/2 .1@3/.3 .6@3/2 52@45 170 0.5 110 
5 Amp PNP Germanium Switch and Amplifier. 
Alloy Power Consumer, Industrial, 

2N3313 40 30 60·120@3/2 .1@3/.3 .6@3/2 52@60 170 0.5 110 Transistors. and Military Usage. 
Case 510 

2N3314 20 20 100·200@3/2 .1@3/.3 .5@3/2 52@30 170 0.5 110 

2N3315 30 25 100·200@3/2 .1@3/.2 .5@3/2 52@45 170 0~5 110 

2N3316 40 30 100·200@3/2 .1@3/.3 .5@3/2 52@60 170 0.5 110 

2N2075 65 40 20·40@5/2 .7@12/2 .9@5/2 42@80 170 0.5 110 2N2015 Family. High Current 

2N2076 55 35 20·40@5/2 .7@12/2 .9@5/2 42@70 170 0.5 110 
15 Amp PNP Germanium General Purpose Power 
Alloy Power Switch and Amplifier. 

2N2077 45 25 20-40@5/2 . 9@12/2 .9@5/2 4'@50 170 0.5 110 Transistors . Consumer, Industrial. 
Case 510 and Military Usage. 

2N2078 25 20 20·40@5/2 .9@12/2 .9@5/2 4'@40 170 0.5 110 

2N2079 .65 40 35·70@5/2 .7@12/2 .9@512 4'@80 170 0.5 110 

2N2080 55 35 35·70@5/2 .7@12/2 .9@5/2 42@70 170 0.5 110 

2N2081 45 25 35·70@5/2 .9@12/2 .9@5/2 42@50 170. 0.5 110 

2N2082 25 20 35·70@5/2 .9@12/2 .9@5/2 42@40 170 0.5 110 

2N2152 30 25 50.ioo@5/2 .3@25/2 1'@5/.5 42@45 170 0.5 110 2N2152 Family. High Current 

2N2153 45. 30 50·100@512 .3@25/2 1'@5/.5 42@60 170 0.5 110 
30 Amp PNP Germanium General Purpose Power 
Alloy Power Switch and Amplifier. 

2N2154 60 40 50·100@5/2 .3@25/2 1'@5/.5 42@75 170 0.5 110 Transistors. Consumer, Industrial. 
Case 510 and Military Usage. 

2N2156 30 25 80.160@5/2 .3@25/2 1'@5/.5 42@45 170 0.5 110 

2N2157 45 30 80·160@5/2 .3@25/2 1'@5/.5 42@60 170 0.5 110 

2N2158 60 40 80·160@5/2 .3@25/2 1'@5/.5 42@75 170 0.5 110 

NOTES: 
, V"I'M} @ k/l, (V @ A/A) 

voltage transient suppressor diodes 

00·13 
Ipp = 5.7 to 32 Amps V. = 30.5 to 175 Volts Pp = 1500 Watts 

VF Ipp IFMISURGE) P, 
BV. @ IF Peak Reverse One·Cycle PM Peak Pwr. 

V. Reverse Vc Forward T.C. Current Surge Current D.C. Power Dissipation 
Stand·off Breakdown Clamping Voltage Temperature 1.0 msec '12 Sine Wave Dissipation 1.0 msec 
Voltage Voltage Voltage Drop Coefficient @25°C 60 Hz. 25°C @25OC @25OC 

Type # (Volts) (Volts) (Volts) (V@A) (%/oC) (Amps) (Amps) (Watts) (Watts) Generic Product General Information 

1N5555 >30.5 >33.0 <47.5 3.5@100 .093 32 200 1.0 1500 1 N5555 Family. Voltage Transient 

1N5556 >40.3 >43.7 <63.5 3.5@100 .094 24 200 1.0 1500 
Suppressor Diode. 
Industrial and Military 

1N5551 >49.0 >54.0 <78.5 3.5@100 .096 19 200 1.0 1500 Usage. 

1N5558 >175.0 >191.0 <265.0 3.5@100 .100 5.7 200 1.0 1500 

eem/1971 See YELLOW SECTION for Local Offices. Phones 1835 



, V<-I. a ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

I Solid State Devices, Incorporated GSDI-
12741 Los Nietos Rd., Santa Fe Springs, Calif. 90607 • Tel: (213) 698·0529 • TWX: (910) 586.1881 

On the following pages Solid State Devices, Inc. presents a selection of popular, "off the shelf" semicon­
ductor d~vices whiCh will meet a wide variety of applications in military and commercial electronic 
equiplTJent. All of the devices listed b~ar standard IN .and 2N designations from which you may order without 
gettin~'!speced" in or out, SOlid State Devices also manufactures and stocks many silicon semiconductor 
devices ~ot listed here. Contact u~ w!th yqur reguirements. 

fast switc~ing power reGtifi~rs 
(listed il1 order or trr). 

IN5186 100 
IN5187 200 

IN3885 200 100 
IN38g6 200 200 
IN38 II 200 400 
IN38~0 200 100 
IN38 1 200 200 

200 100 
200 200 
200 400 

lN4947 250 800 
IN5188 250 400 
lN5190 400 600 

silicon power rectifiers , " 

n 
*12 
*12 
*12 
*12 
*12 

*30 
*30 
*30 

1 

,f ~ 

(listed in order of maxjmum DC output current) 

i~4245 200 1 
1 4246 400 1 
IN4247 600 1 
IN4248 800 1 
IN4249 1000 1 

IN5550 200 *2 
IN5551 40g *2 
1N5552 60 *2 
IN5553 800 *2 
IN5554 1000 *3 

IN1202A 200 
IN1204A 400 
IN1206A 600 
lN3671A 800 
IN3673A 1000 

IN 1186 200 as 
IN1188 400 35 
INl190 600 ~5 
IN3766 800 35 
IN3768 1000 ~5 

IN3289 200 75 
IN3291 400 15 
IN3293 ~O 75 
IN3294 800 75 
IN3295 1900 75 

. IN3263 §88 120 
IN3267 120 
lN3269 500 120 

IN3164 200 175 
IN3168 400 175 
IN3170 600 175 

1838 PAG 1-988 (Vol. 1) ... 

25 
25 
25 
25 
25 

50 
50 
50 

240 
240 
240 
240 
240 

500 
500 
500 
500 
500 

1600 
1600 
1500 
1600 
1600 

2000 
2000 
200Q 
3000 
3000 
~OOO 

80 2 100 
80 2 100 

150 25 *3000 0010 
150 25 *3000 0010 
150 25 *3000 0010 
150 25 *3000 004 
150 25 *3000 004 

300 80 *10000 DOS 
300 80 *10000 DOS 
300 80 *10000 DOS 

15 1 200 0015 
80 2 100 
80 2 100 

tl,.A t150/LA 0015 

r.uA l150 p.A 0015 
I/LA 150 p.A 0015 
I/LA t150/LA 0015 
l/LA U50 p.A 0015 

l~ ***20/LA 
***20/LA 

1~ '**20/LA 
1,.A '**20/LA 
Ip.A '**20 p.A 

50 p.A ImA 004 
50 p.A ImA 004 
50,.A ImA 004 
50 p.A ImA 004 
50/LA ImA 004 

3mA DOS 
3mA DOS 
3mA DOS 
3mA DOS 
3mA DOS 

'30mA 008 
'30mA 008 
*20mA DOS 
'15mA DOS 
'10mA 008 

20mA 15 mA 009· 
20mA 15mA 009 
20mA 15 mA 009 

'*40 mA 009 
'*40 mA 009 
'*40 mA 009 

(Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

HHDI Solid State Devices, Incorporated 
12741 Los Nietos Rd., Santa Fe Springs, Calif. 90607 • Tel: (213) 698-0529 • TWX: (910) 586-1881 

high voltage silicon cartridge rectifiers 
types: IN1730-34, IN2382-85, IN596-98, IN1406-13. 

1N1730 1000 700 200 
1N1731 1500 1050 200 
1N1732 2000 1400 200 
IN1733 3000 2100 150 
1N1734 4000 2800 150 

IN2382 5000 3500 100 
1N2383 6000 4200 100 
IN2384 8000 5000 70 
1N2385 10000 7000 70 
IN596 600 420 150 

IN597 800 560 150 
IN598 1000 700 150 
1N1406 600 420 125 
IN1407 800 560 125 
1N1408 1000 700 125 

IN1409 1200 840 125 
IN1410 1500 1050 125 
1N1411 1800 1260 125 
IN1412 2000 1400 125 
IN1413 2400 1680 125 

100 

100 

100 

75 

75 

50 

50 

35 

35 

90 

90 

90 

70 

70 

70 

70 

70 

70 

70 

70 

Ambient Temperature Range: -55°C to 150°C. (1) Continuous DC rating same a~ P.I.V. 

hermetically sealed vacuum tube replacements 

IN1150 80,82,83, 83V, 5Z3 F.W.C.T. Pin 4 (cathode) 
1N2634 Pins 2 & 3 (anode) 

IN1237 OZ4, 5X4, 5Y4, 6AX5, 6X5, 6W5, F.W.C.T. Pin 8 (cathode) 

IN2633 6ZY5, 5839, 5852 Pins 3 & 5 (anode) 

IN1238 5AV4, 5AW4, 5AZ4, 5T4, 5U4, 5V4, F.W.C.T. Pin 8 (cathode) 
IN2631 5W4, 5Y4, 5Z4, 5931, 6087, 6106, Pins 4 & 6 (anode) 

5AX4, 5AV4, 6004 

IN2389 5AU4, 5AW4, 5AZ4, 5T4, 5U4, 5Y4, F.W.C.T. Pin 8 (cathode) 
5WF, 5Y3, 5Z4 Pins 4 & 6 (ariode) 

INI239 5R4 F.W.C.T. Pin 8 (cathode) 
IN2632 Pins 4 & 6 (anode) 

IN1262 6AV4, 6AX4, 6BL4, 25W4, 6U4, H.W. Pin 3 (cathode) 

6W4, 12AX4, 17AX4 Pin 5 (anode) 

IN2490 6X4, 6032, 6202, 12X4 F.W.C.T. Pin 7 (cathode) 

IN2630 Pins 1 & 6 (anode) 

IN2635 

IN2636 84, 6Z4 F.W.C.T. Pin 4 (cathode) 

Pins 2 &. 3 (anode) 

IN2637 866, 866A, 3B28 H.W. Pin 1 (cathode) 

Cap (anode) 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

5 10 100 

5 10 100 

9 10 100 

12 10 100 ; 

18 10 100 

18 10 100 

27 10 100 

27 10 100 

39 10 100 

3 10 100 

3 10 100 

3 10 100 

5 10 10.0 
5 10 100 

5 10 100 

5 10 100 

6.25 10 100 

7.50 10 100 

6.25 10 100 

7.50 10 100 

(2) Resistive or inductive load. 

1600 750 ma 

1600 750 ma 

1600 750 ma 

1600 600.ma 

2800 500 ma 

4500 250 ma 

1600 500 ma 

1500 85 ma 

10,400 750 ma 



VOI.2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

1099- Solid State Devices, Incorporated 
12741 Los Nietos Rd., Santa Fe Springs, Calif. 90607 • TeJ: (213) 698-0529 • TWX: (910) 586-1881 

Power Transistors 

2NF25 NPN 20-90 @ 15/2 1.0 @ 2/.2 2.0 10 TO-61 

2N2657 NPN 60 40-120 @ 1/2 .5 @ 1/.1 7.0 25 20 .5 @ 10/1 1.0 @ 10/1 TO - 5 

2N2658 NPN BO 40-120@ 1/2 .5 @ 1/.1 7.0 25 20 .5@10/1 1.0@10/1 TO-5 

2N2B11 NPN 60 20-60,@ 5/5 1.5 @ 10/1 70 2.5 15 TO - 61 

2N2B12 NPN 60 40-120 @ 5/5 1.5@ 10/1 70 2.5 15 TO-61 

2N2B13 NPN 80 20-60 @ 5/5 1.5 @ 10/1 70 2.5 15 TO - 61 

2N2814 NPN 80 40-120 @ 5/5 1.5 @ 10/1 70 2.5 15 TO - 61 

2N2890 NPN BO 30-90 @ 1/2 .75@2/.2 5.0 35 30 .3 @ 11.05 1.5 @ 1 1.05 TO - 5 

2N2691 NPN. 80 50-150 @ 1/2 .75@2/.2 5.0 35 30 .3@1/.05 1.5@1/.05 TO-5 

2N2892 NPN 80 30-90 @ 1/2 .75@ 2/.2 30 6.0 30 .3 @ 1/.05 1.5 @ 1/.05 TO - 59 

NPN 80 50-150 @ 1/2 .75@ 2/.2 30 6.0 30 .3 @ 1/.05 1.5 @ 1/.05 TO - 59 

NPN 55 25-100 @ .5/4 1.0 @ .5/.05 25 7.0 1.0 TO - 66 

2N3055 NPN 2N490B 60 20-70 @ 4/4 1.1 @ 4/0.4 117 1.5 O.B TO-3 

2N3232 NPN 60 18-55 @ 3/10 2.5@3/0.2 117 1.5 1.0 TO-3 

2N3233 NPN 100 1~-55 @ 3/10 2.5@3/0.2 117 1.5 1.0 TO-3 

2N3234 NPN 160 18-55 @ 3/10 2.5@3/0.2 117 1.5 1.0 TO-3 

2N3441 NPN 140 20-80 @ .5/4 6@2.71.9 25 7.0 1.0 TO-66 

2N3442 NPN 140 20-70 @3/4 5.0@ 10/2.0 117 1.5 TO-3 

2N3445 NPN 60 20-60 @3/5 1.5@3/.3 115 1.5 10 .35 @ .5/.5 2.4 @ 5/.5 TO - 3 

2N3446 NPN 80 20-60 @ 3/5 1.5 @ 3/.3 115 1.5 10 .35 @ .5/.5 2.4@5/.5 TO-3 

2N3447 NPN 60 40-120 @ 5/5 1.5 @ 5/.5 115 1.5 10 .35 @ .5/.5 2.4 @ 5/.5 TO - 3 

~PN 80 40-120 @ 5/5 1.5@5/.5 115 1.5 10 .35 @ .5/.5 2.4 @ 5/.5 TO - 3 

NPN 40 40-120 @ 10/2 1.5 @ 20/2 175 1.0 30 .7 @ 10/1 2.7@10/1 TO-53 

2N3598 NPN 60 40-120 @ 10/2 1.5 @ 20/2 175 1.0 30 .7 @ 10/1 2.7@10/1 TO-53 

2N3599 NPN 80 40-120 @ 10/2 1.5@20/2 175 1.0 30 .7 @ 10/1 2.7@10/1 TO-63 

2N3713 NPN 2N3789 6Q 25-90 @ 1/2 1.0 @ 5/0.5 150 1.17 2.5 TO-3 

2N3714 NPN 2N3790 8(.1 25-90 @ 1/2 1.0 @ 5/0.5 150 1.17 2.5 TO-3 

2N3715 NPN 2N3791 60 50-150 @ 1/2 . 0.8 @ 5/0.5 150 1.17 2.5 TO-3 

2N3716 NPN 2N3792 80 50-150 @ 1/2 0.8 @ 5/0.5 150 1.17 2.5 TO-3 

2N3740 PNP 60 30-100@ .25/1 0.6@ 1/.125 25 7.0 4.0 TO-66 

2N3741 PNP 80 30-100 @ .25/1 0.6 @ 1/.125 25 7.0 4.0 TO-66 

2N3766 NPN 60 40-160 @ .5/5 1.0 @ .5/.05 20 7.5 10 TO-66 

PNP 2N5069 80 20-80 @ 1/2 1.5 @ 5/1 87.5 2.0 4.0 TO-3 

2N~904 PNP 2N4913 40 25-100 @ 2.5/2 1.5 @ 5/1 87.5 2.0 4.0 TO-3 

2N4905 PNP 2N4914 60 25-100 @ 2.5/2 1.5@ 5/1 87.5 2.0 4.0 TO-3 

2N4906 PNP 2N4915 80 25-100 @ 2.5/2 1.5 @ 5/1 87.5 2.0 4.0 TO-3 

2N4907 . PNP 40 20-80 @ 4/4 2.0 @ 10/2 150 1.17 4.0 TO-3 

2N490~ PNP 60 20-80 @ 4/4 2.0 @ 10/2 150 1.17 4.0 TO-3 

2N4909 PNP 8(.1 20-80 @ 4/4 2.0 @ 10/2 150 1.17 4.0 TO-3 

2N4910 NPN 2N4898 40 20-100@.5/1 .6@1/.1 25 7.0 3.0 TO-66 

2N4911 NPN 2N4899 60 20-100@.5/1 .6@1/.1 25 7.0 3.0 TO-66 

2N49t2 Nf'N .2N4900 80 20-100 @ .5/1 . .6 @ 11.1 25. 7.0 3.0 TO-66 

2N4913 NPN 2N4904 40 25-100 @ 2.5/2 1.5 @ 5/1.0 87.5 2.0 4.0 TO-3 

2N4914 NrN . 2N4905 60 25-100 @ 2.5/2 1.5 @ 5/1.0 87.5 2.0 4.0 TO-3 

2N4915 NPN 2N4906 80 25-100 @ 2.5/2 1.5 @ 5/1.0 87.5 . 2.0 4.0 TO-3 

2N49ge NPN 2N4999 80 30-90 @ 1/5 .85 @ 2/.2 35 . 5.0 60 TO-59 

2N499!1 PNP 2N4998 80 30-90 @ 1/5 .. 85 @ 2/.2 35 5.0 60 TO-59 

2N5000 NPN 2N5001 80 70-200@ 1/5 .85 @ 2/.2 35 5.0 70 TO-59 

21'l50Q1 PNP 2N5000 80 70-200 @ 1/5 .85@ 2/.2 35 5.0 70 TO-59 

1838 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eern /1971 



SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

GGUI Solid State Devices, Incorporated 
12741 Los Nietos Rd., Santa Fe Springs, Calif. 90607 • Tel: (213) 698·0529 • TWX: (910) 586·1881 

POWER TRANSISTORS (cant'd.) 

TYPE 
2N5002 

2N5003 

2N5004 

2N5005 

2NSOOS 

2N5007 

2N5008 

2NS009 

2N5038 

2N5039 

2N5067 

2N5068 

2N50S9 

2N5083 

2N5084 

2N5085 

2N5147 

2N5148 

2N5149 

2N5150 

2N5152 

2N51S4 

2N5284 

2N5285 

2N5286 

2N5287 

2N5288 

2N5289 

2N5290 

2N5291 

2N5301 

2N5302 

2N5303 ' 

2N5313 

2N5315 

2N5317 

2N5319 

2N5334 

2N5335 

2NS336 

2N5337 

2N5338 

2N5339 

2N5346 

2N5348 

2N5349 

2N5425 

2N54.26 

2N5427 

eem/1971 

:r::'d'........... . 
COlTlple::V~EO (SUSI 

ment>('(~ts) . 

hfE 
@ ic/VcE 
(Mln·Max 
@A/V) . 

NPN 2N5003 80 30-90 @ 2.5/5 1.5 @ 5/.5 

PNP 2N5002 80 30-90 @ 2.S/S loS @ S/.S 

NPN 2N5005 80 70-200 @ 2.5/5 1.5 @ 5/.5 

PNP 2N5004 80 70-200 @ 2.S/S 1.5 @ 5/.5 

NPN 2NS007 80 30-90 @ S/5 1.S @ 1011 

PNP 2NS006 80 30-90 @ SIS 1.5 @ 1011 

NPN 2NS009 80 70-200 @ 5/5 1.5 @ 1011 

PNP 2NS008 80 70-200 @ 5/5 1.5 @ 1011 

NPN 90 20-100 @ 12/S 1.0 @ 12/1.2 

NPN 75 20-100 @ 10/5 1.0 @ 10/1.0 

NPN 2N4901 40 20-80 @ 1/2 1.5 @ 5/1.0 

NPN 2N4902 60 20-80 @ 1/2 1.5 @ 5/1.0 

NPN 2N4903 80 20-80 @ 1/2 1.5@ 5/1.0 

NPN 60 40-120 @ 2/2 1.0 @ 10/2 

NPN 60 100-300 @ 2/2 1.0 @ 10/2 

NPN 80 40-120 @ 2/2 1.0 @ 10/2 

PNP 2N5148 80 30-90 @ 115 .85@ 2/.2 

NPN 2N5147 80 30-90 @ 1/5 .85@2/.2 

PNP 2N5150 80 70-200 @ 115 .85 @ 21.2 

/'IPN 2N5149 80 70-200 @ 1/5 .85 @ 21.2 

NPN 2N5151 80 30-90 @ 2.S/5 1.5 @ 5/.5 

NPN 2N5153 80 70-200 @ 2.5/5 1.5@ 5/.5 

NPN 2N5286 ~OO 30-90 @ 2.5/5 1.5 @ 5/.5 

NPN 2N5287 100 70-200 @ 2.5/5 1.5 @ 5/.5 

PNP 2N5,1!84 100 30-90 @2.5/5 1.5 @ 5/.5 

PNP 2N5285 100 70-200 @ 2.5/5 1.5 @ 5/.5 

NPN 2N5290 100 30-90 @ 5/5 1.5 @ 1011 

NPN 2N5291 100 70-200 @ 5/5 1.5 @ 1011 

PNP 2N5288 100 30-90 @ 5/S . 1.5 @ 1011 

PNP 2N5289 100 70-200 @ 5/5 1.5 @ 1011 

NPN 2N4398 40 15-60 @ 15/2 2.0 @ 20/2.0 

NPN 2N4399 60 15-60 @ 15/2 2.0 @ 20/2.0 

NPN 80 15-60 @ 10/4 2.0 @ 20/4.0 

NPN ~O 30-90 @ 10/5 1.5 @ 1011 

NPN 100 30-90 @ 1015 

NPN 100 30-90 @ 5/5 0.6 @ 5/.5 

NPN 80 30-90 @ 5/5 O.S @ 5/.5 

NPN 60 30-150 @ 1/2 0.7 @ 2/.2 

NPN 80 30-150 @ 1/2 0.7@2/.2 

NPN 80 30-120 @ 2/2 1.2@ 5/.5 

NPN 80 60-240 @ 2/2 1.2 @ 5/.5 

NPN 100 30-120 @ 2/2 1.2@ 5/.5 

NPN 100 60-240 @ 2/2 1.2@ 5/.5 

NPN 80 30-120 @ 2/2 1.2 @ 7/.7 

NPN 80 60-240 @ 2/2 1.2 @ 71.7' 

NPN 100 30-120 @ 2/2 1.2 @ 7/.7 

NPN 100 60-240 @ 2/2 1.2@ 7/.7 

NPN 60 2.5 @ 5/.01 

NPN 60 2.5@ 5/.005 

NPN 80 30-120 @ 2/2 1.2@ 7/.7 

Po ioN 
.@Tc=2S·C OJ.c Min. t.r @Ic;lla 

(WaUs) (OC/W) (MHz) (p.s@A/A) 

58 3.0 60 

58 3.0 60 

58 3.0 70 

58 3.0 70 

117 1.5 30 

117 1.5 30 

117 1.5 40 

117 1.5 40 

tOfF 

@Ic"a , 
(IIS@A/A) Package' 

TO-59 

TO- 59 

TO-59 

TO-59 

TO-61 

TO-61 

TO-61 

TO-61 

140 1.25 60 0.5@12/1.2 2.0@12/1.2 TO-3 

140 1.25 60 0.5@ 10/1.0 2.0@ 10/1.0 TO-3 

87.5 2.0 4.0 TO-3 

87.5 2.0 4.0 TO-3 

87.5 2.0 4.0 TO-3 

35 5.0 50 .35@ 5/.5 .65 @ 5/.5 TO - 59 

35 5.0 80 .35@ 5/.5 .65@5/.5 TO-59 

35 5.0 50 .. 35@ 5/.5 .65@ 5/.5 TO-59 

7.0 25 60 TO-5 

7.0 25 50 . TO-5 

7.0 25 70 TO-5 

7.0 25 60 TO-5 

11.5 lS SO TO-5 

11.5 15 70 TO-5 

58 3.0 60 TO-59 

58 3.0 70 TO-59 

58 3.0 60 TO- 59 

58 3.0 70 TO- S9 

117 1.5 30 TO-61 

117 1.5 40 TO-61 

117 1.5 30 TO- 61 

117 1.5 40 TO-6 

200 0.87 2.0 3.0 @ 10/1.0 TO - 3 

200 0.87 2.0 3.0@ 10/1.0 TO-3 

200 0.87 2.0 3.0 @ 10/1.0 TO ~ 3 

80 2.0 30 .5 @ 1011 1.5@10/1· TO-61 

80 2.0 30 .5 @ 1011 1.5 @ 1011 TO - 61 

80 2.0 30 A@5/.5 1.6@ 5/.5 TO - 61 

80 2.2 30 .4 @ 5/.5 1.6 @ 5/.5 TO - 61 

6.0 29 SO .1 @1/.1 1 @ 1/.1 TO-5 

6.0 29 60 .1 @ 1/.1 1 @ 1/.1 TO-5 

6.0 30 30 .2@ 2/.2 2.2 @ 2/.2 TO - 5 

6.0 30 30 .2@ 2/.2 2.2 @ 2/.2 TO - 5 

6.0 30 30 .2 @ 2/.2 2.2@2/.2 TO-5 

6.0 30 30 .2 @ 2/.2 2.2 @ 2/.2 TO • 5 

60 3.0 30 .2@ 2/.2 2.2 @ 2/.2 TO - 59 

60 3.0 30 .2 @ 2/.2 2.2 @ 2/.2 TO - 59 

60 3.0 30 .2@ 2/.2 2.2 @ 2/.2 TO - 59 

60 3.0 30 .2 @ 2/.2 2.2 @ 2/.2 TO - 59 

43 4.0 50 .3@ 5/.01 TO-5 

43 4.0 50 .3@ 5/.01 1.8@ 5/.01 TO - 5 

40 4.S 30 .2@ 2/.2 2.2 @ 2/.2 TO - 66 

See VEL LOW I$ECTION far Lacal Otllces, Phanes 1839 
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SSUI Solid State Devices, Incorporated 
12741 Los Nietos Rd., Santa Fe Springs, Calif. 90607 • Tel: (213) 698-0529 • TWX: (910) 586-1881 

POWER 

2NS430 NPN 100 60-240@2/2 1.2@7/.7 

2NS477 NPN 80 30-120@ 2/2 1.2@ 71.7 

2NS478 NPN 80 60-240@ 2/2 1.2@71.7 

2NS479 NPN 100 30-120 @ 2/2 1.2@ 71.7 

2NS480 NPN 100. 60-240@212 1.2@71.7 

. 2NS679 PNP 2NS681 100 40-150 @ .25/2 2.0 @ 1/.2 

2N5680 PNP 2NS682 120 40-150 @ .25/2 2.0 @ 1/.2 

2NS681 NPN 2NS679. 100 40·150 @ .25/2 2.0@1/.2 

2NS682 NPN 2NS680 120 40·150 @ .25/2 2.0@ 1/.2 

2N5729 NPN 2NS769 80 30-300@2/2 1.S@5/.5 

2N5730 NPN 80 30-300 @ 2/2 1.2@5/.5 

2NS731 NPN 2N5771 80 30-300 @ 5/2 1.2@ 1011 

2NS732 NPN . 2N5772 80 30-300 @ S/2 1.2@ 1011 

2NS733 PNP 80 30-300 @ 10/2 ,1.2@ 20/2 

2N5734 NPN 60 30·300 @ 10/2 1.2 @ 20/2 

2N5769 PNP 2N5729 80 30-300 @2/2 1.5 @ S/.5 

2N5770 PNP 2NS730 80 30-300@2/2 1.2@5/.5 

2N5771 PNP 2N5731 80 30-300@ 5/2 1.2@10/1 

2NS772 PNP 2NS732 80 30-300@S/2 1.2@10/1 

High voltage transistors 
(listed in order of increasing voltage) 

2N3659 
2N3738 
2N5059 
2N3440 
2N4064 
2N4296 

2N4297 
2N3742 
2N5279 
21'45058 
2N5252 
2N5253 

2N5280 
2N3739 
2N3439 
2N5092 
21'14063 

,2N4298 

2N4299 
2N5095 
21'15101 
2N5097 
2N5010 
2NS098 

2N5099 
2N5011 
2NS012 
2NS013 
2N5014 
2N5015 

2NS282 
2N5281 
2N3743 
2NS091 
2N5093 
2NS094 

2NS096 

1840 

Si. NPN 
Si, NPN 
Si, NPN 
SI, NPN 
Si, NPN 
Si, NP~ 

Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 

Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 
Si. NPN 

Si, NPN 
Si, NPN 
Si, NPN 
Si, NPN 
Si. NPN 
Si. NPN 

Si, NPN 
Si, NPN 
Si.NPN 
Si, NPN 
Si. NPN' 
Si, NPN 

SiPNP 
Si PNP 
SiPNP 
SiPNP 
SiPNP 
SiPNP 

SiPNP 

20W 
4W 

20W 
. 1W 

SW 
lOW 

20W 
1W 
1W 
1W 
1W 
1W 

lOW 
20W 

5W 
5W 

lOW 
20W 

20W 
5W 

lOW 
SW 
SW 
SW 

SW 
5W ' 
5W 
5W 
SW 
5W 

2W 
2W 
1W 
2W 
2W 
2W 

2W 

2SoC 
2SoC 
2SoC 
25°C 
25°C 
2SoC 

2SoC 
2SoC 
25°C 
2SoC. 
2SoC 
25°C 

25°C 
25°C 
25°C 
25°C 
25°C 
'25°C 

2SoC 
25°C 
25°C 
25°C 
25°C 
25°C 

25°C 
2SoC 
2SoC 
25°C 
25°C 
25°C 

2SoC 
25°C 
25°C 
25°C 
2SoC 
25°C 

25°C 

.. SOO 
.2S0 
.lS0 
1 
1 
1 

1 
.SOO 
1 
1 

1.0 
1.0 

1 
.2S0 
1 
1 
1 
1 

1 
1 
1 
1 

;SOO 
1 

1 
.500 
.500 
.500 
.500 
.SOO 

1.0 
1.0 

.050 
1.0 
1.0 
1.0 

1.0 
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220 
2S0 
250 
300 
300 
350 

3S0 
300 
400 
300 
300 
300 

400 
325 
450 
400 
4S0 

SOO 
SOO 
600 
SOO 
700 

800 
600 
700 
800 
900 

loOK 

325 
325 
300 
350 
400 
4S0 

500 

170 
22S 
250 
2S0 
250 
250 

250 
300 
300 
300 
300 
300 

300 
300 
350 
3S0 
'350 
350 

350 
400 
400 
450 

*500 
SOO 

550 
*600 
*700 
'800 
'900 

*1000 

300 
300 
300 
300 
350 
400 

450 

40 

60 

60 

60 

60 

10 

10 

10 

10 

11.S 

52 

88 

87.5 

.175 

175 

11.5 

53 

88 

87 

S.O 
6.0 
6.0 
7.0 
7.0 
4.0 

4.0 
7.0 
7.0 
7.0 

.6.0 
6.0 

7.0 
6.0 
7.0 
6.0 
7.0 
4.0 

4.0 
6.0 
6.0 
6.0 
5.0 
6.0 

6.0 
S.O 
5.0 
5.0 
5.0 
5.0 

S.O 
S.o 
S.O 
6.0 
6.0 
6.0 

6.0 

4.5 .2 @ 2/.2 TO - 66 

3.0 30 .2@ 2/.2 2.2@2/.2 TO- 59 

3.0 30 .2 @ 2/.2 2.2@ 2/.2 TO - 59 

3.0 30 .2@ 21.2 2.2 @ 2/.2 TO - 59 

3.0 30 .2 @ 21.2 2.2 @ 21.2 TO - 59 

17.5 30 .lS@1/.1 .7@1/.1. TO-S 

17.5 30 

17.5 30 

17.5 30 

lS 30 

3.3 30 

2.0 30 

2.0 30 

1.0 30 

1.0 30 

15 

3.0 

2.0 

2.0 

30 

30 

30 

30 

·20 
40 
30 
40 
40 
35 

50 
20 
40 
35 
40 
80 

40 
40 
40 
15 
40 
20 

~5 
15 
15 
15 
30 
15 

15 
30 
30 
30 
30 
30 

20 
20 
25 
20 
20 
20 

20 

.lS@1/.1 .7@1/.1 TO-S 

.15@1/.1 .7@1/.1 to-5 

.15@1/.1 .7@1/.1 TO-5 

.2@2/.2 3.S@2/.2 TO-5 

.2@2/.2 3.S @ 2/.2 TO - 59 

.3 @ 5/.5 3.6@ 5/.5 TO - 61 

.3 @ 5/0.5 3.6 @ 5/0.5 TO - 3 

.7@ 1011 4.0 @ 1011 TO - 61 

.7 @ 1011 4.0 @ 1011 TO - 3 

.2@2/.2 

.2@ 2/.2 

.3@S/.S 

.3@S/.S 

100 
100 
30 
20 
20 

100 

100 
30 
20 
30 

100 
100 

20 
100 

20 
100 
20 

100 

100 
100 
100 
100 

25 
100 

100 
25 
25 
20 
20 
20 

1.0 
1.0 

30 
100 
100 
100 

10 

3.5 @ 2/.2 TO - 5 

3.S@2/.2 TO-59 

3.6 @ 5/.5 TO - 61 

3.6@ S/.S TO - 3 

50 
10 
25 
10 
10 
10 

10 
10 
10 
25 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 

10 
10 
10 
IS 
15 
15 

IS 

SO 
10 
30 
15 
20 
20 

IS 
30 
IS 
30 
30 
30 

IS 
10 
15 
50 
15 
20 

20 
SO 
SO 
50 
20 
50 

50 
20 
20 
20 
20 
20 

20 
20 
30 
20 
20 
20 

20 

(Vol. 2) . 2009-3076 (Vol. 3) 

TO-S 
T0-66 
TO-5 
TO-5 
MD-14 
TO-66 

T0-66 
TO-S 
TO-S 
TO-S 
TO-S 
T0-5 

MD-14 
T0-66 
TO-5 
T0-5 
MD-14 
T0-66 

TO-66 
TO-5 
MD-14 
TO-5 
TO-S 
TO-S 

T0-5 
TO-S 
TO-S 
TO-S 
TO-S 
TO-S 

T0-5 
T0-5 
TO-S 
TO-S 
TO-S 
TO-S 

TO-5 

eem 1971 



SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TUNB-SDL® CONTROLLED AVALANCHE 
SILICON PO\NER RECTIFIERS 

NEW-HIGH VOLTAGE/HIGH CURRENT TYPES 
Controlled,avalanche characteristic provides transient handling 
capability that results in increased reliability. 

CH-1621 SERIES, 500 AMPERES, FLAT BASE OUTLINE * 
* For complete information write for Bulletin CT -45 

Type B V V I I @120"C 
VR RM R R o. 

I 
FM 

(min.) V V (av.) (case) (surge) 
" ~ 

o '('('1'1' 

O'f'f'l'f 

'nnl .. 
'" 

w::~ 
~~ I. 

iofll 
.~ 
1:/ , .. 

~\.,? 

V rnA A 

CH-1621 1100 900 635 15 500 
CH-1622 1400 1150 810 15 -500 
CH-1623 1700 1400 990 15 500 
CH-1624 2000 1650 1170 15 500 
CH-1625 2300 1900 1340 15 500 

CH-1611 SERIES, 370 TO 470 AMPERES, FLAT BASE OUTLINE** 
* * For comolete Information, write for Bulletin CT-46 

CH-1611 2600 2100 1470 20 470 
CH-1612 2900 2300 1600 20 450 
CH-1613 3200 2500 1750 20 .430 
CH-1614 3800 3000 2100 20 410 
CH-1615 4400 3500 2450 20 390 
CH-1616 5000 4000 2800 20 370 

A 

8500 
8500 
8500 
8500 
8500 

5200 
5200 
5200 
5200 
5200 
5200 

CH-1511 SERIES, 300 TO 420 AMPERES, JEDEC DO-9 OUTLlNE* * * 
* * * For complete Information wnte for Bulletin CT-44 

CH-1511 1250 - 1000 700 10 420 6000 
CH-1512 1500 . 1200 840 10 375 5300 
CH-1513 1750 1400 980 10 340 4500 
CH-1514 2000 1600 1130 10 340 4500 
CH-1515 2250 1800 1270 10 320 3500 
CH-1516 2500 2000 1400 10 320 3500 
CH-1517 3000 2400 1700 10 300 3500 
CH .. 1518 3500 3000 2100 10 300 3500 

TUNG-SOL DIVISION/Wagner Electric Corporation 
630 W, Mt Pleasant Avenue, Livingston, N.J. 07039 / TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 
Trademark "TUNG-SOL" Reg. U. S. Pat. Off. and Marcas Registradas 

eem /1971 Saa YELLOW SECTION for Local ORlces, Phones 1841 



"~I. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

1842 

TUNG-SOl: SILICON POWER RECTIFIERS 
Tung-Sol silicon power rectifiers offer distinct advantages 
over similar competitive types. Exclusive design features com­
bine with Tung-Sol's historically rigid quality control to assure 

designers unmatched operational reliability. Wide Ihter­
changeability permits specification of these outstanding com­
ponents for most commercial and military applications . 

• All the types shown are available in reverse polarity which l"I1ay be ordered by the addition of the suffix 'R' to the indicated type number. 

LOW CURRENT TYPES JEDEC DO·4 OUTLINE 

Type 
YRM l o @ 150·C. IR IFM 

(wkg) case (AY) (surge) 
V A mA A 

lN1199A 50 12.0 3.0 240 
lN1200A 100 12.0 2.5 240 
lN120lA 150 12.0 2.25 240 
lN1202A 200 12.0 2.0 240 
1N1203A 300 12.0 1.75 240 
lN1204A 400 12.0 1.5 240 
1N1205A 500 12.0 1.25 240 
1N1206A 600, 12.0 1.0 240 
1N3670A 700 12.0 0.9 240 
1N3671A BOO 12.0 O.B 240 
1N3672A 900 12.0 0.7 240 
1N3673A 1000 12.0 0.6 240 

CONTROLLED AVALANCHE 

Type 
YRM 10 @ 135·C. IR IFM 

(wkg) case (AY) (surge) 
V A mA A 

1N4506 200 12.0 2.5 240 
1N4507 400 12.0 2.5 240' 
1N4508 600 12.0 2.5 240 
1N4509 800 12.0 2.0 240 
1N4510 1000 12.0 1.75 240 
1N4511 1200 12.0 1.5 240 

MEDIUM CURRENT TYPES JEDEC 00·5 OUTLINE 

Type 
YRM 1c @150·C. IR IFM 

(wkg) case (AV) (surge) 
Y A mA A 

IN1183A 50 40 10 500 
1Nl184A 100 40 10 500 
IN1l85A 150 40 10 500 
1N1186A 200 40 10 500 
1N1187A 300 40 10 sob 
1NU88A 400 40 10 500 
1N1189A 500 40 10 500 
lN1190A 600 40 10 500 

1NU91 50 18 5 250 
lNU92 100 18 5 250 
lNU93 150 18 5 250 
1N1l94 200 18 5 250 

f 
lNU95 300 18 5 250 
lN1196 400 18 5 250 
1NU97 500 18 5 250 
IN1198 600 1B 5 250 

lN2154 50 25 5.0 350 
lN2155 100 25 4.5 350 
lN2156 200 25 4.0 350 
lN2157 300 ' 25 3.5 350 
1N2158 400 25 3.0 350 
lN2159 500 25 2.5 350 
IN2160 600 25 2.0 350 

1N3208 50 15 10 250 
IN3209 100 15 10 250 
1N3210 200 15 10 250 
1N3211 300 ~5 10 250 
1~3212 400 i5 10 250 
1N3213 500 15 10 250 
1N3214 600 15 10 25q 

YaM 10 @ 140·C. IR IFM 
Type (wkg) case (AY) (surge) 

Y A mA A 
IN4136 200 50 16 750 
IN4137 400 50 12 750 
1N4138 600 50 8 750 

MEDIUM CURRENT TYPES JEDEC DO·21·0UTLINE 

" 
Type 

'YRM 10@ 150·C. IR 
(wkg) case (AV) 

V. A mA 

1N3491 '50 18 10 
IN3492 100 18 10 
1N3493 200 18 8 
1N3494 300 18 6 
1N3~95 400 18 4 

IN3659 50 25 5 
1N3(!60 100 25 4·5 
IN3661 200 25 4.0 
1N3662 300 25 3.5 
1N3663 400 25 ~.ci 
1N3664 500 25 2.5 
1N3665 600 25 2.0 

CONTROLLED AVALANCHE 
YRM 10 @ 140·C. IR 

Type (wkg) case (AV) 
V A mA 

PZ140B 200 25 4.0 
PZ140D 400 25 3.0 
PZ140F; 600 25 2.0 
PZl40H 800 25 2.q 

VRM 10@ 150·C. I 
Type 

R 
(wkg) case (AY) 

V A rnA 

127350Z 50 35.0 2;0 
127350A 100 35.0 2.0 
127351Z 50 44.0 2.0 
127351A 100 44.0 2.0 

HIGH CURRENT TYPES JEDEC 00·8 OUTLINE 

Type 
YRM 1 c@ 150·C. IR 

(wkg) case (~~ Y A 

IN1396 50 70 15 
1N1397 100 70 15 
1N1398 150 70 15 
IN1399 200 70 15 
IN1400 300 70 15 
IN1401 400 70 15 

CHU9Z 50 150 15 
CHU9A 100 150 15 
CHU9AZ 150 150 15 
CHU9B 200 150 15 
CH119C 300 150 15 
CH119D 400 150 15 

HIGH CURRENT TYPES JEDEC 00·9 OUTLINE 

Type 

CS131Z 
CS131A 
CS131AZ 
CS131B 
CS131C 
CS131D 

VRM 10 @ 120·C. 
(wkg) case 

V A 
50 275 

100 275 
150 275 
200 275 
300 275 
400 275 

IR 
(AV) 
mA 

16 
16 
16 
16 
16 
16 

IFM 
(surge) 

A 

300 
300 
300 
300 
300 

400 
400 
400 
400 
400 
400 
400 

IFM 
(surge) 

A 

400 
400 
400 
400 

IFM 
(surge) 

A 

400 
400 

400 
400 

IF.",' 
(sur~,,) 
~ ,. 

1500 
1500 
1500 
1500 
1500 
1500 

4000 
4000 
4000 
4000 
4000 
4000 

IFM 
(surge) 

A 

4000 
4000 
4000 
4000 
4000 
4000 

IFM (surge)-Peak one-cycle surge current, under same conditlens as 
I. rating (/lA-Microamperes). 

10-Max. rectified a\g. DC output current, resistive er Inductive load, 
60 cps sine wave input. 

IR(AV)-Max. avg; reverse current measured over full sine wave cycle 
with max. rated reverse voltage and forward current applied. 

Full field technical consultation or complete up-to-date listings en 
all Tung-Sol products are available through: Atlanta, Ga.; Columbus, 
Ohio; Culver City, Calif.;' Dallas, Texas; Detroit, Mich.; Melrose Park, 
III.; Newark, N. J.; Seattle, Wash. IN CANADA: Abbey ElectrO'nics, 
Toronto, Ont., Canadian Electronics Ltd., Edmonton, Alta. 

TUNG-SOL DIVISION/Wagner Electric Corporation 
630 W. Mt. Pleasant Avenue, liVingston, N.J. 07039/ TWX: 710-994-4865 Phone: (201) 992-1100; (212) 732-5426 
Tradem'ark "TUNG·SOL" Reg. U. S. Pat. Off. and Marcas Registradas 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TUNG-SOL SILICON RECTIFIER 
STACKS AND ASSEIVIBLIES 

HIGH VOLTAGE ASSEMBLIES 

CM4Series 
The CM4 module consists of two each 1N3665 and 
1 N3665R silicon power diodes (see bulletin CT-16A) 
mounted on unique extruded aluminum radiators., 
In rectifier service: Convection cooled 
Maximum direct current (25DC ambient): 8.5 amperes 
Maximum blocking voltage/module: 2400 volts d. c. 
Available up to 36Kv d. c. in single stack. Also up 
to 45Kv d. c. for CM4A using PZ140 diodes (see bulletin 
CT-22) 

Detailed information in bulletin CT-30 

TM2 Series 
TM2 uses controlled avalanche 

. silicon diodes connected in series 
for high voltage service such as 
rectifiers, clipping diodes and 
charging diodes. 
In rectifier service: Convection cooled 
Maximum direct current (25DC ambient): 3.25 amperes 
Maximum blocking voltage: up to 20Kv d. c. 

Detailed information in bulletin CT-31 

Balancing networks used in CM4 
assemblies insure proper voltage 
distribution among the series diodes. 

Reverse surge tested controlled 
avalanche diodes used in CM4A and 
TM2 assemblies eliminate the need 
for balanCing networks. This reduces 
power dissipation. 

Press-fit diodes used in these 
assemblies' have a one-cycle surge 
overload rating of 400 amperes. 

Corona is minimized by good 
mechanical design. 

TUNG·SOL® 
TUNG-SOL DIVISION 

Wagner Electric Corporation 
630 w. Mt. Pleasant Avenue, Livingston, N. J. 07039 

TWX: 710-994-4865 Phone: 1201J 992-1100: 1212J 732-5426 
Trademark "TUNG·SOL" Reg. U.S. Pat. Off. and Marcas Registradas 

LOW VOLTAGE ASSEMBLIES 

LOW CURRENT Simplicity, economy and effi­
ciency are derived from the use of pressure-fit diodes 
of both polarities in compact modular assemblies: 
Single phase center tap; single phase bridge and 
three phase bridge. 
CURRENT RATINGS: 

18-38 amperes (Convection cooled) 
18-73 amperes (Forced air cooled) 

OUTPUT VOLTAGE RATINGS: ' 
Single phase - up to 512 VDC 
Three phase - up to 760 VDC 
using controlled avalanche rectifiers. 

Detailed information in bull.etin CT-17A 

MEDIUM CURRENT Newly designed extruded 
aluminum heat radiator, combined with silicon rec­
tifiers of low thermal impedance,' achieves new 
efficiencies in size, weight and power output. Single 
phase center tap; single phase bridge; three phase 
bridge and six phase star. 
CURRENT RATINGS: 

47-181 amperes (Convection cooled) 
47-290 amperes (Forced air cooled) 

OUTPUT VOLTAGE RATINGS: 
Single phase - up to 384 VDC 
Three phase - up to 570 VDC 

De,taifed information in bulletin T-484 

HIGH CURRENT Improvements in size, weight 
and power output are achieved through the use 
of low impedance silicon rectifiers. Assembly and 
mounting features are same as medium power stacks. 
Supplied in standard circuits and custom 
configurations. 
CURRENT RATINGS: 

104-675 amperes (Convection cooled) 
104-1100 amperes (Forced air cooled) 

OUTPUT VOLTAGE RATINGS: 
Single phase - up to 384 VDC 
Three phase - up to 570 VDC 

Detailed information in bulletin T-483 

eem/1971 See YELLOW SECTION for Local Offices. Phones 1843 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

. '. "'. 

Transcon ENGINEERED HARDWARE IS THE STANDARD OF INDUSTRY 
L , 

NYLON SEMICONDUCTOR MOUNTI"G PADS 
~~11~-~~ 

4-044 HO~ !:a W 
859-0102 br,2 l J87r 

(TO-8) ,07' ! EOJ 
.100 .&00 

l,l50 

-IlD28 ,062~ U- . 
=:l ~.I25 

859-0004 ~ l D70r . 
(TO-5) ~ ~=f0 @1} 

Jl2O--!.JtD2. . 

(T0.5) ~ 
859-0005 ~21.' ""'1 r-.040 

'6.j 1.040 

859-0006 !~ 1[·040 
(TO-5) ~24' 

&59-0402 
(TO-99) . 

859-0502 
(TO·lOO) 
859-0602 ~.3Il' -11-.040 
(TO-lOl) 

8zio~~p7 r---~" $"'" @j'L~. '. 
t o'" 

• 312 .0&0 

859-0008 ~.200 lr038 02 nO-5) . . 1 
~ _. . 550 

- .045 HOlE IlcrES _1 
• D60 CIS..J 1...,021 

ill 
:.J 1...018 
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... • " +.200 

5-,040 HOLES J L;:; ... · """". 
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. . 0 
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. .300 

~ . 

,04OJ ~ .07' 
859-0404 I-.OH OIA. HOLES FOR..23O DIA 

(T0-99) ENT~RY AND EXIT.F , .... 
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CIRCUITS 

.515 

. 859-0405 ,."' ...... 
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'" 
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For Information on Transcon's Broad Line of Tu~ings, Spiral Wrap, Clamps, Ties, Lacing'rape, Component Clips, etc., see Section 6000, Vol, III 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

Transcon MANUFACTURING CO. BOX 20825 • DALLAS, TEXAS 75220 • (214) 357·8301 

NYLON SEMICONDUCTOR MOUNTING PADS 
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,750 

"A" 
.060 859·0704 .100 859·0706 
.080 859'()705 (TO-1l6 DIP) 

.02SR. 

16 - .035 HOLES x .050 CIS 

.820 859-0707 
.875 859-0708 

(TO-1l6 DIP) 

859-0801 RELAY PAD 

ra_'0.2t·~'~~ 

"-.050 

CAPACITOR PAD 
A B C 

859-0901 .100 .04' ,022 

~2 .ISO .04' .022 

...... , .200 .045 .022 

859-2001 

.032 R. 

o 
.oso Jao 
.fJ10 

.090 
ZIO 125 

090 .290 

I ~QO ~QO 
uss ~M .030 I;)M 

D90 

.125 

.090 

~.~HOLES ~=r062 
L vo,v TYP o,v 

. J -11--.125 .880-11 
.500 I-- 1.062-J 

859·2001 
. # 859·2001 NYLON CAP 

TRANSISTOR INSULATION CAPS 

CAP 
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e:IB 
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PART NO. FOR JEDEC A B C 0 E 

859·2002 
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.~ .240 

.036 .050 .015 
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----,­
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For Information on Transcon's Broad Line of Tubings, Spiral Wrap, Clamps, Ties, Lacing Tape, Component Clips, etc., see Section 6000, Vol. 1/1 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROlS & DRIVES 

U 
SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 

R~ 
Unisem 
TREVOSE. PENNSYL..VANIA "19047 

HIGH POWER RF AND MICROWAVE TRANSISTORS 
100 
o 0 

...... 
01::=--.. 

0 ItHDllfi 

0 ...... 
0 ItI'STIII 

• 
• Itt:lTlO 

• ......,,, 

• 2H4417 
1t!~771,.1! , 

12.5 V RF POWER -
-I-

REm? 

INS"' 

INIIII .. ~ -
2N118" 

'00 • 0 

0 

0 

0 ~l 
!Ii !, 0 

~ 
a:, 

~ 
0 

• 
I 

, 

...... 
~IN5I42 

AU79?J ....... 
An711. 

.E TO 

...... , ~ 
2N5731 ... .... 
INn $64' 

• .. 
AElTS4 

2N188. 

2 V RF POWER-

t- 2N~fll5 

2N4451 ... ... 
l-. . 

'00 ... 100 eo 500 400 BOO 100 700 800 toO I GHI I.IIGHI '00 .. 0 ~oo 250 BOO 400 eoo 100 TOO 800 100 IGHI: 1.!lOHz 

FREQUENCY (M Hz) 

2N5589 175 12.5 3.5 
2N5590 175 12.5 10.0 
2N5591 175 12.5 25.0 
R"3~00 175 12.5 40.0 
RE3815 175 12.5 75.0 
2N5641 175 28 7.0 
2N5642 175 28 20.0 
2N5643 175 28 40.0 
RE3823 175 28 75.0 
2N5644 470 12.5 1.0 
2N5645 470 12.5 4.0 
2N5646 470 12.5 12.0 
RE3797, 470 12.5 25.0 
2N563!:1 400 28 2.5 
2N563& 400 28 7.5 
2N5637 400 28 20.0 

R. F./cOMMUNICATIONS 
TRANSISTORS - PNP 
RE3~2 175 12.5 3.5 
RE3843 175 12.5 14.0 
RE3844 175 12.5 25.0 
RE3845 175 12.5 38.0 

case 

8.2 50 MT·71 
5.2 50 MT·72 
4.4 50 MT·72 
5.0 50 MT·72 
4.8 50 MT·79 
8.0 60 MR·71 
8.0 60 , MT·72 
7.5 60 MT·72 
5.4 60 MT·79 
7.0 50 MT·71 
6.0 50 MT·72 
4.8 50 MT·72 
4.0 50 MT·72 
6.2 ~~ MT·71 
5.7 MT·71 
4.6 60 tilT·72 

10 55 I. Flange 
6.0 55 I. Flange 
5.0 55 I. Flange 
4.8 55 I. Flange 

R."· F, BROADBAND TRANSISTORS , 
RH376l 100·400 12.5 .5 6 
RHl762 100-400 12.5 1.5 7 
RE3778 100·500 12.5 2.0 5 
~Esn9 100-500 12.5 4.0 5 
REa780 lOo·SilO 12.5 6.0 5 
RE3781 100·500 12.5 10.0 5 
RE3797 100-400 12.5 25.0 5 
RH3787 500·1000 28 2.0 5 
RH3788 500·1000 28 4.0 5 

RH:W 
SOO·1000 28 6.0 5 

111/390 500·1000 28 10.0 5 

THIN FILM PRODUCTS 

P~ODUCTS 
RESISTORS (40 to 1 Mego) 
LADDER NETWORKS 
. . 1i1{4200 ~ 4 Bit ladder 

UR4201 - 8 Bit ladder 

40 TO·46 
40 TO·39 
40 MT-59 
40 MT·59 
40 MT-59 
40 MT·59 
50 MT·72 
45 MT·74 
45 MT·74 
45 MT·74 
45 MT·74 

UR4202 - 10 Bit ladder 
UR4203 -12 Bit ladder 

FREQUENCY (MHz) 

Type Case • 

R. F. 
2N2876 150 28 3.0 4.8 40 T0-60 
2N3375 400 28 3.0 4.8 40 TO,60 
2N3553 175 28 2.5 10 50 TO·39 
2N3632 175 28 13.5 5.9 70 TO·60 
2N3733 400 28 10 4.0 45 TO·60 
2N3866 400 28 1.0 10 45 TO-39 
2N4427 175 12.5 1.5 12 45 TO·39 
2N4428 500 28 .75 10 35 TO·39 
2N4429 1000 211 1.0 5.2 35 MT·59 
2N4430 1000 28 2.5 5.~ 35 MT·66 
2N4431 1000 28 5.0 5.0 35 MT·66 
2N4440 400 28 5.Q 4.7 45 TO·60 
2N5016 400 28 15 4.8 50 TO·60 
2N5108 1000 28 1.0 5 35 TO·39 
2N5090 400 28 i.2 7.8 40 TO-sO 
2N5160 400 28 1.0 10 45 TO·39 
2N5177 500 28 25 4.9 50 MD·36 
2N5178 500 28 50.0 4.0 50 MD·36 
2N5595 1000 28 10.0 6.0 35 MT·74 
2N5943 200 15 - 11 - TO·39 
2N5947 200 15 - 11 - MT.59 

RE3754 500·1000 28 2.0 6.0 45 TO·46 
RE3755 500·1000 28 3.5 5.5 45 MT-59 
RE3756 500·1000 28 5.0 6.0 45 MT-59 
RE3757 500·1000 28 10.0 6.0 45 MT·59 
RE3805 400 28 1.0 10.0 45 TO·l~l 

S704 400 28 1.0 10.0 45 TO·39 , 

S2002 500·1000 :18 2.0 5.0 45 MT·66 
S3006 400 28 1.2 10.0 45 MT·66 
S3059 100·1000 12.5 1.5 7.0 50 TO-13l 

S3719 100·500 28 1.5 7.0 45 TO-39 
, 

POST OFfiCE BOX 11569 • PHILADELPHIA, PENNSYLVANIA 19116 • TELEPHONE: (215) 355-5000· TWX 510-$67-1717 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

TREVOSE. PENNSYLVANIA 19047 

U 
SUBSIDIARY OF UNITED AIRCRAFT CORPORATION 

R® Unisern 
J -FET'S General Purpose VHF/UHF Amplifiers; Monolithic Duals; Switching; Low Noise 

NEW DIELECTRICALLY-ISOLATED MONOLITHIC DUALS offer • Lower cross-talk' Excellent thermal tracking· Standard 
advantages over p-channel isolated devices: Better isolation 2N packaging (no seventh lead needed). 

GENERAL PURPOSE 

BVGSS less IDSS Gm v~/ts Cin ern 
Volts nA mA JLmho pf pf NF In db 

Type Package** Min. Max. Min. Max. Min. Max. Min. Max. Max. Max. Max. 
2N3069 TO-IS 50 1 2 10 1000 2500 - 10 15 4 
2N3070 TO-IS 50 1 0_5 2_5 750 2500 - 5 15 - 4 
2N3071 TO-IS 50 1 0_1 0_6 500 2500 - 2.5 15 - 4 
2N3365 TO-IS 40 5 0_8 4 400 2000 - 12 15 - ~ 

2N336S TO-IS 40 5 2 12 1000 4000 - 12 20 - -
2N3369 TO-IS 40 5 • 0.5 3.5 SOD 2500 - 7 20 - -
2N3437 TO-IS 50 0.5 O_S 4 1500 6000 - 4 IS - 2 
2N343S TO-18 50 0_5 0.2 1 SOD 4500 - 2.5 18 - 2 
2N3460 TO·18 50 0.25 0.2 1.0 800 4500 - 2 5 - 1 
2N3S22 TO-72 50 0.1 0.5 10 3000 6500 - 5 6 3 '200 
2N4220 TO-72 3D 0.1 0.5 3 1000 4000 - 4 6 2 -
2N4220A TO-72 30 0.1 0.5 3 1000 4000 - 4 6 2 2.5 
2N4221 TO-72 30 0.1 0.2 6 2000 5000 - 6 6 2 -
2N4221A TO-72 3D 0.1 0.2 6 2000 5000 - 6 6 2 2.5 
2N4222 TO-72 3D 0.1 0.5 15 2500 6000 - 8 6 2 -
2N4222A TO-72 30 0.1 5 15 2500 6000 - 8 6 2 2.5 
2N4224 TO-72 30 0.5 2 20 2000 7S00 - 8 6 2 -
2N433S TO-18 50 0.1 0.2 0.6 600 1800 0.3 1.2 6 2 1 
2N4339 TO-18 50 0.1 0.5 1.5 800 2400 0.6 1.8 2 2 1 
2N4340 TO-18 50 0.1 1.2 3.6 1300 3000 1 3 2 2 1 
2N4341 TO-18 50 0.1 3 9 2000 4000 2 6 6 2 1 
2N5103 ,0-72 25 0.1 1 8 2000 8000 0.5 4 5 1 1.5 
2N5104 70-72 25 0.1 2 6 3500 7500 0.5 4 5 1 1.5 
2N5105 TO-72 25 0.1 5 15 SOOO 10000 0.5 4 5 1 1.5 
2N5163 TO-106 25 10 1 40 2000 9000 - 8 20 5 0.05 

AMPLIFIERS VHFIUHF JUNCTION FET/N CHANNEL, SINGLE • e, In nV I \I Hz @ 10 '" 

lass BVGSS loss y" v~lts Cin ern COli ~b' Volts nA mA JLmho 
J:x. 

pf Ja~. NF in db 
Type Package** Min. Max. Min. Max. Min. Max. Max. Min. Max. 

2N3822 TO-72 50 0.1 2 10 3000 6 6 3 
2N3S23 TO-72 3D 0.5 4 20 3200 8 6 2 - - 2.5 ~ 100 MHz 
2N4223 TO-72 30 0.25 3 18 2700 8 6 2 - 10 @ 200 MHz 5 200 MHz 
2N4224 TO-72 3D 0.5 2 20 4000 6 4 0.8 2 - -
~~:mA TO-72 3D 0.1 5 15 4000 6 4 0~8 2 10 ~ 400 MHz 4 ~ 400 MHz 

TO-72 35 0.1 5 15 2000 4 5 1 - 10 400 MHz 4 400 MHz 
2N5103 TO-72 25 0.1 1 8 3500 4 5 1 - - -
2N5104 TO·72 25 0.1 2 6 1700 8 6 2 4 - -
2N5105 TO-72 25 0.1 5 15 5000 4 5 1 - - -
2N5078 TO-72 3D 0.25 4 25 4000 8 6 2 - 12 @ 400 MHz 4@ 400 MHz 

MONOLITHIC DUAL TRANSISTORS FET I J JUNCTION N-CHANNEL 

loss 
VGS 0 y .. rDSS 

Il. VGS BVGSS less 10 = 700JLA Ves 1-2 Match match v~rts . Y .. YOII-2 
p.V/DC Volts nA mA YflJ!mho mV % % JLmho /Lmho NF In db 

Type Package Max. Min. Max. Min. Max. Min. Max. Max. Max. Max. Max. Max. Max. 
2N3954 10-71 10 50 0.1 0.5 5 1000 5 3 5 4.5 35 0.5 
2N3954A 10·71 5 50 0.1 0.5 5 1000 5 3 5 4.5 35 - 0.5 
2N3955 10-71 25 50 0.1 0.5 5 1000 10 5 5 4.5 35 - 0.5 
2N3955A 10-71 15 50 0.1 0.5 5 1000 10 3 5 4.5 35 - 0.5 
2N3956 10-71 . 50 50 0.1 0.5 . 5 1000 15 5 5 4.5 35 - 0.5 
2N3957 10-71 75 50 0.1 0.5 5 1000 20 10 10 4.5 35 - 0.5 
2N3958 TO·71 100 50 0.1 0.5 5 1000 25 15 15 4.5 35 - 0.5 
2N5452 TO·71· 5 SO 0.1 0.5 5 1000 5 3 5 4.5 1 .25 0.5 
2N5453 TO-71 10 50 0.1 0.5 5 1000 10 3 5 4.5 1 .25 0.5 
2N5454 TO-71 25 40 0.1 0.5 5 1000 15 5 5 4.5 1 .25 0.5 
2N5564 TO-71 25 40 0.1 5.0 30 1000 5 5 5 3.0 1 .25 1.0 
2N5565 TO-71 25 40 0.1 5.0 30 1000 10 ~ 5 3.0 1 .25 1.0 
2N5566 TO-71 25 50 .25 5.0 30 1000 20 5 3.0 1 .25 1.0 
JH2101 10-71 5 50 .25 1.0 10 2000 5 3 5 5 10 - '10 
JH2102 TO-71 10 50 .25 1.0 10 2000 10 5 5 5 10 - '10 
JH2103 TO-71 2!i 50 .25 1.0 10 2000 25 5 10 5 10 - '10 
JH2104 TO-71 5 50 .25 1.0 10 2000 5 3 5 5 10 - '20 
JH2105 TO-71 10 50 .25 1.0 10 2000 10 5 5 5 10 - '20 
JH2106 TO-7l 50 50 .25 1.0 10 2000 25 5 10 5 10 - '20 

SWITCHING JUNCTION FET IN-CHANNEL, SINGLE 'e,lRnV/\lHz@10= 

BVGSS less 10 off loss 
v:/ts 

Cill CUI Ron ton toff 
Volts nA nA mA 

J.~. J.~. Ohms nSec nSec 
Type Package** Min. Max. Max. Min. Max. Max. Max. Max. Max. 

2N3970 TO-18 40 0.25 0.25 SO 150 10 25 6 3D 20 3D 
2N3971 TO-18 40 0.25 0.25 25 75 5 25 6 60 30 60 
2N3972 TO-IS 40 0.25 0.25 5 30 3· 25 6 100 80 100 
2N4091 TO-IS 40 0.2 0.2 3D - 10 16 5 3D 25 40 
2N4092 TO-IS 40 0.2 0.2 15 - 7 16 5 50 35 60 
2N4093 TO-18 40 0.2 0.2 8 - 5 16 5 80 60 80 
2N4391 TO-18 40 0.1 0.1 50 ISO 10 14 3.5 30 20 35 
2N4392 TO-18 40 0.1 0.1 25 75 5 14 3.5 60 20 55 
2N4393 TO-18 40 0.1 0.1 5 30 3 14 3.5 100 20 80 

'2N4856 TO-IS 40 0.25 0.25 50 - 10 18 8 25 9 25 
'2N4857 TO-18 40 0.25 0.25 20 100 6 18 8 40 10 50 
'2N4858 TO-IS 40 0.25 0.25 8 80 4 IS 8 60 20 100 
'2N4859 TO-18 3D 0.25 0.25 50 - 10 18 8 25 9 25 
'2N4860 TO-IS 3D 0.25 0.25 20 100 6 18 8 40 10 50 
*2N4861 TO-18 3D 0.25 0.25 8 SO 4 18 8 60 20 100 

LOW NOISE JUNCTION FET IN-CHANNEL, SINGLE 
BVGSS lass IDss 

v:fts 
Chs Cns 

Volts nA mA Ytsp.mho pf pf NF in db 
Type Package·* Min. Max. Min. Max. Min. Max. Min. Max. Max. Max. Max. 

*2N3684 TO-72 SO 0.1 2.5 7.5 2000 3000 2 5 4 1.2 *150 
'2N3685 TO·72 50 0.1 1 3.5 1500 2500 1 3.5 4 1.2 'ISO 
*2N3686 TO-72 50 0.1 0.4 1.2 1000 2000 0.6 2 4 1.2 *150 
'2N3687 TO-72 SO 0.1 0.1 . 0.5 SOD 1500 0.3 1.2 4 1.2 *150 
2N5105 TO·72 SO 0.1 5 15 5000 10000 - 4 5 1 1.5 
2N5592 TO·72 50 0.25 1.0 10 2000 7000 1 5 20 5 '10 
2N5593 TO-72 50 0.25 1.0 10 2000 7000 1 5 20 5 *15 
2N5594 TO·72 50 0.25 1.0 10 2000 7000 1 5 20 5 '20 

.. Also available In "A" verSions. *.,onnVI\lHz@10= 
*' All slngl. J-FETS available In plastic TO-106. 

POST OFFICE BOX 11569 • PHILADELPHIA, PENNSYLVANIA 19116 • TELEPHONE: (215) 355·5000 • TWX 510-667-1717 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

UNITRODE CORPORATION 
582 PLEASANT STREET· WATERTOWN, MASSACHUSETTS 02172 • TELEPHONE (617) 926·0404 • TWX (710) 327·1296· TELEX 922·414 

ZENER DIODES JAN ZENER DIODES 
Industrial Military 

... - • ~ 5 Watts 5% Tolerance 
Meets MIL-S-19500/356 (Body B) 

Package Body B1 Body A Body B Body C 

Voltage 10 Watt 
10% (in lead mount version) 

Tolerance 1 Watt 3 Watt 5 Watt 6 Watt 

Typical 
V nom at Temp. Coeff. 

Part no. 1z 1250 mY Tz at Iz 

6.8 UZ8806 UZ806 UZ5806 UZ7806 JAN & JANTX 1 N4954 6.8V .05%rC 
7.5 ' UZ8807 UZ807 UZ5807 UZ7807 JAN & JANTX 1N4955 7.5 .06 
8.2 UZ8808 UZ808 UZ5808 UZ7808 
9.1 UZ8809 UZ809 UZ5809 UZ7809 

JAN & JANTX 1 N4956 8.2 .06 
JAN & JANTX 1 N4957 9.1 .06 

10 UZ8810 UZ810 UZ5810 UZ7810 
12 UZ8812 UZ812 UZ5812 UZ7812 
13 UZ8813 UZ813 UZ5813 UZ7813 

JAN & JANTX 1N4958 10 .07 
JAN & JANTX 1N4959 11 .07 
JAN & JANTX 1 N4960 12 .07 

14 UZ8814 UZ814 UZ5814 UZ7814 JAN & JANTX 1 N4961 13 .08 
15 UZ8815 UZ815 UZ5815 UZ7815 JAN & JANTX 1N4962 15 .08 
16 UZ8816 UZ816 UZ5816 UZ7816 
18 UZ8818 UZ818 UZ5818 UZ7818 
20 UZ8820 UZ820 UZ5820 UZ7820 
22 UZ8822 UZ822 UZ5822 UZ7822 

JAN & JANTX 1N4963 16 .08 
JAN & JANTX 1N4964 18 .085 
JAN & JANTX 1N4965 20 .085 
JAN & JANTX 1N4966 22 .085 

24 UZ&824 UZ824 UZ5824 UZ7824 JAN & JANTX 1N4967 24 .09 
27 UZ8827 UZ827 UZ5827 UZ7827 
30 UZ8830 UZ830 UZ5830 UZ7830 
33 UZ8833 'UZ833 UZ5833 UZ7833 
36 UZ8836 UZ836 U~5836 UZ7836 
40 UZ8840 UZ840 UZ5840 UZ7840 
45 UZ8845 UZ845 UZ5845 UZ7845 
50 UZ8850 UZ850 UZ5850 UZ7850 
56 UZ8856 UZ856 , UZ5856 UZ7856 
60 UZ8860 UZ860 UZ5860 UZ7860 
70 UZ8870 UZ870 UZ5870 UZ7870 
75 UZ8875 UZ875 UZ5875 UZ7875 
80 UZ8880 UZ880 UZ5880 UZ7880 
90 UZ8890 UZ890 UZ5890 UZ7890 

100 UZ8210 UZ210 UZ5210 UZ7210 
110 UZ8211 UZ211 UZ5211 
120 UZ8212 UZ212 UZ5212 

JAN & JANTX 1N4968 27 .09 
JAN & JANTX 1N4969 30 .09 
JAN & JANTX 1 N4970 33 .095 
JAN & JANTX 1 N4971 36 .095 
JAN & JANTX 1N4972 39 .095 
JAN & JANTX 1N4973 43 .095 
JAN & JANTX 1N4974 47 .095 
JAN & JANTX 1N4975 51 .095 
JAN & JANTX 1N4976 56 .095 
JAN & JANTX 1N4977 62 .100 
JAN & JANtX 1N4978 68 .100 

JAN 1N4979 75 .100 
JAN 1N4980 82 .100 
JAN 1N4981 91 .100 
JAN 1N4982 100 .100 

130 UZ8213 UZ213 UZ5213 JAN 1N4983 110 .100 
140 UZ8214 UZ214 UZ5214 
150 UZ8215 UZ215 UZ5215 
160 UZ8216 UZ216 UZ5216 
170 UZ8217 UZ217 UZ5217 

JAN 1N4984 120 .100 
JAN 1N4985 130 .105 
JAN 1N4986 150 .105 
JAN 1N4987 160 .105 

180 UZ8218 UZ218 UZ5218 JAN 1N4988 180 .110 
190 UZ8219 UZ219 UZ5219 JAN 1N4989 200 .110 
200 UZ8220 UZ220 UZ5220 
220 UZ222 UZ5222 
240 UZ224 UZ5224 

JAN 1N4990 220 .115 
JAN 1N4991 240 .115 
JAN 1N4992 270 .120 

, 260 UZ226 UZ5226 
280 UZ228 UZ5228 

JAN 1N4993 300 .120 
JAN 1N4994 330 .120 

300 UZ230 UZ5230 JAN 1N4995 360 .120 
320 UZ232 UZ5232 
340 UZ234 UZ5234 
360 UZ236 UZ5236 
380 UZ238 UZ5238 
400 UZ240 UZ5240 

Specify 20% voltage tolerance by changing third digit from right Polarity is cathode to stud. 
up one digIt. (UZ809 becomes UZ909). For reverse polarity use suffix 
Specify 5% voltage tolerance by changing third digit from right "R" with part numbers. 
down one digit. (UZ2820 becomes UZ2720). e.g. UZ7818R 

[ill] 
U NIT ROD E quality takes the worry out of paying less. 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

UNITRODE CORPORATION 
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POWER TRANSISTORS 

ml f' 

~ ~ l 
! 

. , , j 

~ .' ., 
~ t ~ ~ 

4ii.. 

I~ ~ , .• '. ' . ., ... ., 

i; . l=- t .A' 
t 

J= ',: 

,': 
To·61 i Low Low 

. 1 
To·61 * 

Profile Profile TO·59 TO·59 Isolated 
Package To·5 To·5 TO·66 TO·5 TO·5 TO·66 TO·l11 * TO·5 TO·66 TO·ll1* Collector TO·63 To·3 

Ve •• (sust) 2A 5W 3A 15W 3A 20W 5A 5W 5A 15W 5A 20W 5A 30W lOA 15W lOA 30\V 20A 30W 20A 50W 30A 100W 30A 150W 

40 SSP2853 ' 2N2853 2N3852 
SSP2854 2N2854 2N3853 
SSP2855 2N2855 SSP3852* 
SSP2856 2N2856 SSP3853* 

50 2N3878 

60 SSP3050 SSP3303 SSP3301 

70 

75 2N3879 2N4150*' 

80 SSP2848 2 2N5487 2 SSP3051 2N3850 2N5552, 2N5658 SSP3200 SSP3302 SSP3300 
SSP2850 2N5850 2N3851 2N5659* SSP3201* 
SSP2851 2N5851 SSP3850· 
SSP2852 2N5852 SSP3851 * 

100 SSP2849 ' 2N5488 ' 2N4150*" 

120 t2N4863 2N5552, 
tSSP3020 

150 

200 2N5662, 2N5660 2N5666 ' 2N5664 

300 2N5663, 2N5661 2N5667, 2N5665 

tAlso available in: 
TO·5.low Profile 1 TO.5 7/16 Stud 'This device has 15 watt capability when packaged in SSPI exclusive RWTOS package. 
TO·5 low Profile 7/16 Stud 
TO·S 7/16 Stud 

2 TO.5 Low Profile 7/16 Stud 
TO-S 
TO·S 7/16 Stud 

NPN POWER DARUNGTONS 
Power 

Voltage Ratings Rating VCE (sat) f. 
(Volts) 10 = 100·C . hFE max Type 

Type VCER VEB, !Watts) min (Volts) (MHz) 

5 Amp DC, 10 Amp, Peak @5A @5A 

U2T101 80 12 5 2000 1.5 50 e 
U2T105 150 12 5 1000 2.5 50 is 

U2T201 80 12 25 2000 1.5 50 + 
U2T205 150 12 25 1000 2.5 50 ~ 

Q!D ' , 

Package 

TO·33 (4·leaded TO·5) 

TO·33 (4·leaded TO·5) 

TO·66 (3 PIN) 

TO·66 (3 PIN) 

U NIT ROD E Quality takes the worry out of paying less. 
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UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN, MASSACHUSETTS 02172 • TELEPHONE (617) 926·0404 • TWX (710) 327·1296 • TELEX 922·414 

SCRs 
C-line Industrial 

Standard Grade Industrial High Speed Premium Grade 

m m m , 1 m m , 
Package 10-18 10-5 10-18 10-59 10-46 10-18 TO-5 10-59 

VEX VRX 0.5A l.SA 0.4A 6A 0.5A 0.5A 1.6A 5.0A 
min Volts @'100°C @'70°C @70°C @70°C @100°C @IOO°C @85°C @'100°C 

case case case case case case case case 
30 IDI00 10600" B150 BA150 CD200 

CB200 
50 10200 

10601" 

SO 10101 GA300 GB300 B151 AAI00 ADI00 CMI06 
GA300A GB300A AAI07 ADI07 

AAIl4 AD1l4 
BA151 CD201 , 
CB201 

100 10102 10201 GA301 GB301 B152 AAI01 ADI01 CMI07 
10602" GA301A GB301A AAI08 AI}l08 

AAll5 AD1l5 
BA152 CD202 
CB202 

150 10103 10202 
10603" 

200 IDI04 ID203 AAI02 ADI02 CMI08 
10604" AAI09 ADI09 

AAIl6 AD'IIS ' 
- CB203 CD203 

300 10300 AAI03 A0103 CMI09 
10605" AAIlO ADllO 

AAl17 AOIl7 
400 10301 AAI04 A0104 eMllO 

1060S" AA111 AD111 
AA118 AOIl8 

'Electnca Iy equivalent hermetic replacement for the GE elOS with the same lead sequence. 

Military Aerosltace Military High Speed 
Package 10-18 10-46 10-5 10-59 10-18 TO-18 10-46 TO-59 I 

VEX VRX 0.5A 0.5A 1.6A 5.0A 0.4A 0.5A 0.5A 5.0A 
min Volts @100°C @100°C @85°C @100°C @100°C @100°C @100°C @IOO°C 

case case case case case case case case 
30 2N3027 3027-1 2N3027 3027-1 

2N3030 3030-1 2N3030 3030-1 

SO 2N5719 3028-1 2N5724 CMIOO GA£OO 2N3028 3028-1 GB200 
2N3028 3031-1 GA200A 2N3031 3031-1 GB200A 
2N3031 

100 2N5720 3029-1 2N5725 CM101 GA201 2N3029 3029-1 GB201 
2N3029 3032-1 GA201A 2N3032 3032-1 GB201A 
2N3032 

200 2rl5721 2N5726 CMI02 

300 2N5722 2N5727 CM103 

400 2N5723 2N5728 CM104 

MILITARY APPROVED SCRs 
JAN 2N1870A JAN & JANTX 2N2323 JAN & JANTX 2N232S JAN & JANTX 2N2329 JAN & JANTX 2N3030 
JAN 2N187IA JAN & JANTX 2N2323A JAN & JANTX 2N2326A JAN & JANTX 2N3027 JAN & JANTX 2N3031 
JAN 2N1872A JAN & JANTX 2N2324 JAN & JANTX 2N2328 JAN & JANTX 2N3028 JAN & JANTX 2N3032 
JAN 2N1874A JAN & JANTX 2324A JAN & JANTX 2N2328A JAN & JANTX 2N3029 

~ . 

__ U NIT ROD E quality takes the worry out of paying less_ 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN, MASSACHUSETTS 02172 • TELEPHONE (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 

PHOTO SCRs 

V,X VRX Light trigger intensity IHx 
min min max max 

Type Volts foot candles foot candles rnA Package 

PR30 30 1.0 PR60 60 2 10 @ 
PR100 100 I 

PR200 200 'Rot = 4.7K . 
• 

,- ROUND ....• 
LENS 

PR30A 30 1.0 TO-18 
PR60A 60 4 10 @ 
PRIOOA 100 Rot = 4.7K PR200A 200 

PF30 30 1.0 PF60 60 10 50 @ 
PFlOO 100 
PF200 200 Rot = 4.7K FLAT 

~::: LENS' 
PF3QA 30 1.0 TO-18 
PF60A 60 20 50 @ 
PFlOOA 100 Rot = 4.7K 
PF200A 200 

PUTs 

Programmable Unijunclion Transistors 

Vr , RG = 10k 
VAK VKA I" RG = 10k Ip, RG = 10k Volts V,@I,=50mA 

Type Volts p.A min p.A max min max Volts max Package 

U13Tl 40 70 5 
U13T2 40 25 1 0.2 0.6 1.5 ,;:,::. TO·18 
U13T3 100 70 5 ,""" 
U13T4 1QO 25 1 

SPECIAL PURPOSE DeVICES 
SCR s Gate Turn-off Solid State A C Switch 

m m m 
ffj 

~~ ffi i 
Package TO-18 TO·18 TO·5 Package TO-5 TD-111 

IGo@ I, max IGo@IFmax IGo@IFmax 
Vf Volts rnA rnA rnA rnA rnA rnA 

I. max RMS I. max RMS 
Vo 0.8A 4.0A 

min 2.0@4.0 50@250 100@500 min volts @ 100°C case @ 100°C case 

15 2N892,3 175 PIC 110 PIC 130 

30 2N894,5 CB5020 CD5000 200 PIC 100 PIC 120 
PIC 101 PIC 121 

60 2N896, 7 CB5021 CD5001 350 PIC 111 PIC 131 

100 2N898,9 CB5022 CD5002 400 PIC 102 PIC 122 
PIC 103 ' PIC 123 

200 2N990, 1 CB5023 CD5003 

[1W . 
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UNITRODE CORPORATION 
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RECTIFIERS 
General 
Purpose 2 Amp Series 4 Amp Series 12 Amp Series 

• .- . ... ~~.~ .. ~~~!'it!.b iota • *** ]f!!!pJ 

Package Body A Body A Body B Body C 

Max. Av. O.C.t 
output current 7.5 A 9.0 A 12.0 A 
25°C 3/4 A 1.0 A 1.25 A 1.5 A 2.0 A 2.0 A 4.0 A 100°C 100°C 100°C 

50 UTIlI UT2005 UT4005 UT5105 UT6105 UT8105 

100 UTl12 UT236 UT249 UT251 UT261 UT2010 UT4010 UT51I0 UT61I0 UT8110 

200 UTl13 UT234 UT242 UT252 UT262 UT2020 UT4020 UT5120 UT6120 UT8120 

225 ·UT21I 

300 UTl14 
·UT212 

> 400 UTl15 UT235 UT244 UT254 UT264 UT2040 UT4040 UT5140 . UT6140 UT8140 a:: 
·UT213 

500 UTl17 UT237 UT245 UT255 UT265 
·UT214 

600 UT118 UT238 UT247 UT257 UT267 UT2060 UT4060 UT5160 UT6160 UT8160 
·UT215 

800 UTl19 UT361 UT362 UT258 UT268 

1000 UT120 UT347 UT363 UT364 

'Low Leakage Types 
tFor mounting vs. rating information see General Catalog c 159 

MILITARY APPROVED RECTIFIERS 

General Purpose -1 Amp Types Fast Recovery - 1 Amp Types 

JAN & JANTX 1N4245 JAN & JANTX 1N4942 
JAN & JANTX 1N4246 JAN & JANTX 1N4944 
JAN & JANTX 1N4247 JAN & JANTX 1N4946 

General Purpose - 2 Amp Types Fast Recovery - 3 Amp Types 

JAN & JANTX 1N3611 JAN & JANTX 1N5186 
JAN & JANTX 1N3612 JAN & JANTX IN5187 
JAN & JANTX 1N3613 JAN & JANTX 1N5188 
JAN & JANTX IN3614 JAN & JANTX 1N5190 

ruD . 
-_ U NIT ROD E quality takes the worry out of paying less. 
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T". 
UTR &COS 
UTR &c10 
UTR 64]0 
UTR &C40 

UTR 5405 
UTR 5410 
UTR 5420 
UTR 5440 

UTR .405 
UTR 4410 
UTR 4.20 
UTR 4440 

TYPE 

UTR .305 
UTR .310 
UTR .320 
UTR .340 
UTR 4350 
UTR 4360 

UTR 3305 
UTR 3310 
UTR 3320 
UTR 3340 
UTR 3350 
UTR 3360 

UTR 2305 
UTR 2310 
UTR 2320 
UTR 2340 
UTR 2350 
UTR 2360 

HIGH SPEED RECTIFIERS 
Fast Recovery Rectifiers Fast Recovery Rectifiers 

9 amp, Series (Body C) 2 amp. Series (Body A) 

Mil. A, D.C. Mia. MII.Rev.1S1 Mil. 
ellllIIlIOul,., r"wlnI Cumnfa!PIV Rntra 

III'C Carrlalll RICIVII, 
PIV CUlT,.,. l.lV!l'C IS'C III'C nm. 
50V 9.0A 6.0A 10,.A 300,.A 300nsec 

.100 9.0 6.0 10 300 300 
200 9.0 6.0 10 300 '400 
'00 9.0 6.0 10 300 500 

50 7.5 5.0 10 300 300 
100 7.5 5.0 10 300 300 
200 7.5 5.0 10 300 400 
400 7.5 5.0 10 300 500 

50 6.0 4.0 10 300 300 
100 6.0 4.0 10 300 300 
200 6.0 4.0 10 300 .00 
400 6.0 4.0 10 300 500 

Fast Recovery Rectifiers 
4 amp. Series (Body B) 

MII.A',D.C. 
r,t1l.Jl.ftlru 

CUITIII Mil. 
Olt,uICurrl,t MID.flrwull .IPIV RI'lfSI 

Cum.t "emf, 
PIV IS'C III'C @1.1VIS'C !l'C IIG'C Tl .. 

50V '.OA 2.0A .A ~ 'IOO,.A 250nsec 
100 4.0 2.0 • 100 250 
200 4.0 2.0 4 5 100 250 
400 4.0 2.0 • 5 100 .00 
500 '.0 2.b 4 5 100 400 
600 4.0 2.0 • 5 100 '00 

50 3.0 1.5 3 5 100 250 
100 3.0 1.5 3 5 100 250 
200 3.0 1.5 3 5 100 250 
.00 3.0 1.5 3 5 100 300 
500 3.0 1.5 3 5 100 350 
600 3.0 1.5 3 5 1110 '90 

50 2.0 1.0 2 5 100 250 
100 2.0 1.0 Z 5 100 250 
200 2.0 1.0 2 5 100 250 
400 2.0 1.0 2 5 100 300 
500 2.0 1.0 2 5 100 350 
600 2.0 1.0 2 5 100 400 

Mil. 'nk 
OuC,c1. 

SlnS::~~al 

UTR 02 SOY 2,OA LOA lOOOmA 3.A IOO,l.lA 250nsec 
UTR 12 100 2.0 1.0 1000 3 100 250 
UTR 22 200 ~:8 1.0 1000 3 100 250 
UTR 32 300 1.0 1000 3 100 300 

Urastc. 

150A 
ISO 

UTR 42 '00 2.0 1.0 1888 3 100 350 
UTR 52 500 2.0 1.0 3 100 400 
UTR 62 600 2.0 1.0 1000 3 100 400 

ISO 
ISO 

UTR 01 50 1.0 0.5 500 ' 3 lao 250 
UTR 11 100 I.b 0.5 500 3 loa 250 
UTR 21 200 1.0 0.5 500 3 100 250 

135 UTR 31 300 1.0 0.5 500 3 100 300 
135 UTR 41 400 1.0 0.5 500 3 100 350 
135 UTR 51 500 1.0 0.5 500 3 100 '00 
135 UTR 61 600 1.0 0.5 500 3 100 400 

120 
120 
120 
120 

UTR 10 ioo 0.5 0.25 200 3 100 250 
UTR 20 200 0.5 0.25 200 3 100 250 
UTR 30 300 0.5 0.25 200 3 100 300 
UTR 40 .00 0.5 0.25 200 3 100 350 
UTR 50 500 0.5 0.25 200 3 100 400 
UTR 60 600 0.5 0.25 200 3 100 400 

Ultra Fast Recovery Rectifiers 
" 4 amp. Series (Body B) 

MIl,PIIi 
Oueyelt 

SI.Sa~~11 

UTX 4105 SOY (0 • 2.0 3.0A ® LOY 5,.A 75,.A lOOnsee 
UTX4110 100 4.0 2.0 3.0 5 75 100 
UTX 4115 150 4.0 2.0 3.0 5 75 100 
UT~ 4120 200 4.0 2.0 3.0 5 75 100 

1.3/1$1e UTX 3105 50 3.0 1.5 2.0 5 7~ 100 
100A 
100 
100 

UTX 3110 100 3.Q 1.5 2.0 5 75 100 
UTX 3115 150 3.0 1.5 2,0 5 75 100 
UTX 3120 200 3.0 1.5 2.0 5 75 100 

100 
100 
100 Ultra Fast Recovery Rectifiers 
80 , 2 amp. Series (Body A) 
80 
80 
80 
80 

UTX 205 50V 2.0A I.OA I.OA@1.0Y 3,.A 50,.A 75nsae 
UTX 210 100 2.0 1.0 1.0 3 50 75 
UTX 215 150 2.0 1.0 1.0 3 50 75 

80 UTX 220 200 2.0 1.0 1.0 3 50 75 
UTX 225 250 2.0 1.0 1.0 3 50 75 

60 
60 UTX IDS 50 1.0 0.5 0.5 3 50 75 
60 UTX 110 100 1.0 0.5 0.5 3 50 75 
60 UTX 115 150 1.0 0.5 0.5 3 50 75 
60 UTX 120 200 1.0 0.5 0.5 3 50 75 
60 4TX 125 250 1.0 0.5 0.5 3 50 75 

25A 
25 
25 
25 
25 
25 
25 

20 
20 
20 
20 
20 
20 
20 

15 
15 
15 
15 
15 
15 

80A 
80 
80 
~ 
60 
60 
60 
60 

25A 
25 
25 
25 
25 

20 
20 
20 
20 
20 

ADDITIONAL THYRISTOR & TRANSISTOR PRODUCT LISTING 
(older tyP!!S not recommended for new design) 

SCRs SCR s cont. SCR s cont. Transistors cont. 
V,,, VII III .... mu 

T"INI VoIls ';1 'acbp, 

VII,VII III 
mil mil 

T,PON. V.11s I<A P,dI'I' 

Viz, VIX III 
mil mil 

T,IIIN. VoII. p.A P,eI'lI T,,.NI 8V ... I. P"bll 

2N 876 15 
2N 877 30 
2N 878 60 
2N 879 100 200 TO-18 
2N 880 ISO 
2N 881 200 
2N 882 3011 
2N 883 400 
2N 884 15 
2N 885 30 
2N 886 60 
2N 887 100 
2N 888 150 20 ' TO-18 

2N 2679 30 
2N 2680 60 20 TO-18 
2N 2681 100 
2N 2682 200 
2N 2683 30 
2N 2684 60 
2N 2685 100 20 TO-18 
2N 2686 200 
2N 2687 30 
2N 2688 60 200 TO-18 
2N 2Ga9 100 
2N 2690 200 

2N .146 60 
2N .147 100 200 TO·52 
2N 4148 150 
2N 4149 200 
2N .212 25 
2N 4213 50 
2N 421. 100 
2N .215 150 50 TO·5 
2N 4216 200 
2N 4217 250 
2N .218 300 
2N 4219 400 

2N 2858 80 
2N 2859 100 5 TO·5 
2N 2877 50 
2N 2878 50 5 TO-59 
2N 2879 70 
2N 2880 70 
2N 2890 80 5 T0-5 
2N 2891 80 
2N 2892 80 5 TO-59 
2N 2893 80 
2N 2995 50 5 TO-5 
2N 3418 60 

2" 889 200 
2N 890 300 
2N 891 .00 

2N 948 30 
2N 949 6Q 
2N 950 100 20 TO-I8 
2N 951 200 

2N 1595 50 
2N 1596 100 
2N 1597 200 lOrnA TO-5 
2" 1598 300 
2N 1599 .00 

2N 1875 15 
2N 1876 30 
2N 1871 60 20 T0-9 
2N 1878 l~ ~~lm 200 

2N 1881 30 
2N 1882 60 
2N 1883 100 2mA TO-9 
2N 1884 150 
2N 1885 200 

2N 2009 25 
2" 2010 60 
2" 2011 '00 
2" 2012 200 200 TO·5 
2" 2013 300 
2" 2014 400 

2" 2344 25 
2" 2345 50 
2" 2346 100 20 TO-5 
2" 23.7 ISO 

2N 3001 30 
2N 3002 60 20 TO-18 
2N 3003 100 
2N 3004 200 
2N 3005 30 
2N 3006 60 200 TO-18 
2N 3007 100 
2N 3008 200 

~~m~ 15 
30 20 TO-46 

2N 3256 60 
2N 3257 15 
2N 3158 30 200 TO-46 
2N 3259 60 
2N 3273 100 
2" 327. 200 200 TO-5 

~~ ~~;~ 300 
.00 

2N 3555 30 
2N 3556 60 20 TO·5 
2N 3557 100 
2N-3558 200 
2N 3559 30 
2N 3560 60 200 TO-5 
2N 3561 100 
2N 3562 200 
2N 4096 60 200 TO-.6 
2N 4097 100 
2N 4108 50 
2N 4109 100 200 TO-18 
2N 4110 200 
2N 4144 15 

Transistors 
TII·N. BVeea I. Packa,e 

2N 1208 60 
2N 1209 45 2 TO·61 
2N 1212 60 
2N 1647 60 
2N 1648 80 5 TO-59 
2N 16.9 60 
2N 1650 80 
2N 171. 60 
2N 1715 100 2 TO-5 

~~m~ 60 
100 

2N 1718 60 
2N 1719 100 2 TO-5 
2N 1720 60 
2N 1721 100 
2N 1724 80 
2" 172.A 120 5 TO-61 
2N 1725 80 
2N 1886 60 
2N 2150 80 5 TO-59 
2N 2151 80 
2N 2657 50 5 T0-5 
2N 2658 70 
2N 2811 50 
2N 2812 50 20 T0-61 
2N 2813 70 
2N 281. 70 
2N 2828 50 5 TO-59 

2N 3419 80 
2N 3420 60 5 TO-5 
2N 3421 80 
2N 3469 20 
2N 3487 60 
2N 3488 80 10 TO·61 
2N 3489 100 
2N 3.90 60 
2N 3491 80 15 TO-61 
2N 3492 100 
2N 3744 30 5 TO-111 
2N 37'5 50 
2N 3746 70 
2N 37.7 30 
2N 3748 50 ~ TO-111 
2N 37.9 70 
2N 3750 30 
2N 3751 50 
2N 3752 70 
2N 3996 90 5 TO-111 
2N 3991 80 
2N 3998 80 5 TO-59 
2N 3999 80 
2N 4000 80 3 TO-5 
2N .001 100 
2N .002 80 30 TO-63 
2N'4003 100 
2N 4075 80 5 TO-III 
2N .076 80 
2N .300 80 2 TO-5 
2N .301 80 10 TO-61 
2N 5038 90 30 19:~ 2N 5039 75 30 

2" 2348 200 2N 4145 30 2N 2829 50 2N 5085 80 10 TO-III 

lliH 
__ U NIT ROD E quality takes the worry out of paying less. 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN. MASSACHUSETTS 02172 • TELEPHONE (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 

STACKS 
High Voltage Stacks 

MII,A,. 
DC Oul,al ",k 
Clrr.I' Mar. Atom SUI •• 

Max. Forward Curr.ntalPiV Sflu' 
25'C- 50'C- V~W:,grDP Slid'i Bid, 

TYPE PIV Air 011 2S'C llD'C 1.3111S11 Sill 

US 12 l~ggv 1000m 2100mA 2.oV@4oomA 2,.A lOOpA 20A A 
US 15 SOD 2000 3.0V @400 2 100 20 A 
US IS ISoo 700 1750 3.0V@400 2 100 20 A 
US 20 2000 600 1500 4.0V @400 2 100 20 A 
US 25 2500 600 1500 5.OV@4OO 2 100 20 B 
US 3D 3000 SOD mo 6.0V@400 2 100 20 B 
US 35 3500 400 1000 7.OV@200 2 100 15 e 
US 40 4000 350 850 7.0V@200 2 100 15 e 
US 45 4500 300 750· S.OV@200 2 100 . 15 D 
US 50 5000 300 750 9.0V@200 2 100 15 D 
US 60 6ODO 200 SOD 1O.0V@200 2 100 15 0 
US 70 7000 200 500 12.0V@20O 2 100 15 0 
US BO BOOO ISO 375 14.0V@I00 2 100 10 E 
US 100 10000 150 375 17.oV@loo 2 100 10' E 
US 120 12000 150 375 21.OV@100 2 100 10 E 
US 150 15000 100 2SO 26.0V@I00 2 100 10 E 
US ISO ISooo 80 200 31.0V@I00 2 100 10 E 
US 200 20000 SO 200 34.OV@100 2 100 10 E 

Fast Recovery Stacks 

DC'~'~:;1 '::::io PIIk 
Carrlnl Mil. ClUl.,' S.p 

Mil. forward RI",. ,IPIV SI ... 
2S'C- 10'C- va~rl~o~rDII Rlcover, 1WC"""iWC IIId,l ... , 

TYPE P1V Air Oil n ... 1.311111 1111 

U~R 12 1200V 750m l850mA 3.3V@4oomA 500nsec ~A lSOpA 15A A 
USR 15 1500 600 1500 4.OV@4OO 500 ISO 15 A 
USR 20 2000 SOD 1250 5.5V@400 500 5 ISO 15 B 
USR 25 2500 400 1000 6.6V@400 SOD 5 ISO 15 B 
USR 3<l 3000 400 1000 7.7V@40O SOD 5 150 15 e 
USR 35 3500 350 SID S.SV@2OO 500 5 150 10 e 
USR 40 4000 300 750 9.9V @200 500 5 ISO 10 D 
USR 45 4500 250 625 lI.oV@loo SOD 5 150 10 0 
USR 50 5000 250 625 13.OV@100 500 5 150 10 o· 
USR 60 6000 150 375 15.4V@100 500 5 ISO 10 D 
USR 70 7000 150 375 17.6V@100 500 5 ISO 10 E 
USR 80 8000 125 300 20.OV @Ioo 500 5 150 10 E 
USR 100 10000 125 300 24.0V@100 500 5 ISO 10 E 
USR 120 12000 100 250 31.oV ® 100 500 5 ISO 10 E 
USR 150 15000 80 200 33.0V@ 100 500 5 ISO 10 E 
USR 180 18000 75 175 35.0V @ 100 500 5 ISO 10 E 

BRIDGES 
High Voltage Bridges - Single Phase 

Mu. Av, 
DC Oulput Mil. RlverSi Camat "all Current Mill. forward P"lIl Sur •• 

PIV V~t'i·O .. P ,tP1V Slnll' 
Por 25'C- ID'C- Perll, Slid'i Bod 

TYPE Lei Air Oil '125'C 2S'C IOI'C 1.3 .... SI" 
673-1 lOOV 1.5A 2.IA l.lV@500mA 2pA l00pA 25A G& 
673-2 200 1.5 2.5 l.lV@SOO 2 100 25 G& 
673-3 300 1.5 2.1 l.lV@500 2 100 25 G& 
673-4 400 1.5 2.1 l.1V@500 2 100 25 G& 
673-5 SOD 1.5 2.1 l.lV ® 500 2 100 25 G& 
673-6 600 1.5 2.5 l.lV@500 2 100 25 G& 
673-7 1200 .600 1.5 2.2V @40o 2 100 II H 
673-75 lBOo .500 1.25 3.3V@400 2 100 15 J 
673·8 2400 .400 1.0 4.4V@4OO 2 100 15 K 
673-85 3000 .300 .75 5.IV@3Oo 2 100 II L 
673-9 3600 .200 .5 6.6V@200 2 100 15 M 
673-10 4200 .180 ·::3 7.7V ® 200 2 100 15 N 
673-11 4800 .160 8.8V@ 150 2 100 15 0 
673-12 5000 .160 .40 9.oV@ISO 2 100 15 0 

Fast Recovery Bridges - Single Phase 
Max.Av. Mal. 

DC Output Reverse Mal.RmnI PI'k 
Currenl Max. fOlward Re~vlrJ Currlat',r Surp 

PIV V.llapDrop Time III'I PIV Siu' 
Plr 2S'C- 50'C- 'ar L.g aaa .. wc'1DrC Slid'i Bol, 

TYPE L'i Air Oil 1t!5'C sec. .311SIC Size 
676-1 looV l.oA I.8A l.lV@5oomA 500 5.A lSOpA 20A G&S 
676-2 200 1.0 1.8 l.lV ® SOD SOD 5 150 20 g;~ 676-3 300 1.0 1.8 l.IV@SOO SOD 5 150 20 
676-4 400 1.0 1.8 l.1V ~ 500 SOD 5 150 20 G&S 
676-5 SOD 1.0 I.S l.IV 1& 500 SOD 5 ISO 20 G&S 
676-6 600 1.0 1.8 l.lV ® 500 SOD 5 150 20 G&S 
676-12 1200 .400 1.0 3.3V@300 SOD 5 150 10 J 
676·1S 1800 .350 .Slo 4.4V@200 SOD 5 150 10 K 
676-24 2400 .325 .SOO 5.5V ~ 200 SOD 5 150 10 L 
676-30 3000 .250 .625 7.7V@200 500 5 ISO 10 M 
676-36 3600 .175 .415 8.8V (!!, 150 500 5 ISO 10 N 
676-42 4200 .ISO .375 9.9V@ISO SOD 5 ISO 10 0 
676-48 4800 .135 .325 1l.OV @ 150 SOD 5 ISO 10 P 
676-50 5000 .125 .300 1l.OV ® 150 SOD 5 ISO 10 P 

Ultra Fast Recovery Bridges - Single Phase 

HIGH VOLTAGE DOORBELLS 
Standard Modules 

Max.Av. 
D.C.CurrlntDutput 

&I"~ifh·· Mil. 
1111,. Mu. MU.Rev. 

IS'C Extender CUr- RIY. TUlsienl 
Case PIlle· 50'e r •• t Max. forward RlctIY.r, En.rgr Oat· 

Typo Air Air Oil PIV 'tPIV Vallag. DrDp Time Absorption 11111 

200 amp. surge 

UGE 2.5 16.6A 18.25A 
10.oA 2.5KV 10pA 5V@3.3A - 8 joules G m ~.511 ~:g H5 7.7 2.5 10 5 3.0 - 8 D 
7.5 5 15 10 2.5 - 14 G 

UOE 511 4.5 5.0 5.5 5 10 10 2.2 - 14 D 
UGE 7.5 3.3 4.1 5.0 7.5 ID 13 1.6 - 20 G 
100 amp. surge 
UGB 5 

1

4

.

4 r5 

6.6 5 5 9 2.2 - 7 G 
UGB 7.5 3.0 3.75 5.0 7.5 5 13 1.5 - 10 G 
UOB 2.5 3.0 3.75 5.0 2.5 5 4 1.5 - 4 0 
UGB 10 2.3 2.85 3.5 10 5 17 1.1 - 14 G 
UOB 5 2.0 2.5 2.75 5 5 8 1.0 - 8 0 
UOB 7.5 1.33 1.65 2.0 7.5 5 12 0.7 - 12 0 
30 amp. surge 

UOA5 r.6:!"'"0 
2.2 5 2 8 .82 - 1.5 0 

UOA 7.5 1.25 1.55 1.75 7.5 2 12 .60 - 2.5 0 
UOA 10 1.0 1.25 1.40 10 2 16 .SO - 3 0 
UOA 15 0.67 0.8 0.90 15 2 25 .33 - 5 0 

Fast Recovery Modules 
150 amp. surge 

UGF 2.5 15•0 16.25 
8.0 1.5 10 6 2.5 500nsec 8 G 

UOF 2.511 4.5 5.0 5.3 2.5 10 6 2.2 500 8 0 
UGF 5 3.75 4.7 6.0 5 10 11 1.8 SOD 14 G 
UDF 511 3.3 4.0 4.4 5 10 11 1.6 500 14 D 
UGF 7.5 2.5 3.1 4.0 7.5 10 17 1.2 SOD 20 G 

80 amp. surge 
UGD 5 

1
3
•
3

14.1 

4.8 5 5 11 1.6 500 7 G 
UGO 7.5 2.25 2.S 3.5 7.5 5 17 1.1 SOD 10 G 
UDD 2.5 2.25 2.8 3.3 2.5 5 6 1.2 500 4 0 
UGO 10 1.75 2.2 2.5 10 5 22 .85 500 14 G 
UOO 5 1.5 I.S5 2.0 5 5 11 .75 500 8 0 
UDO 7.5 1.0 1.25 1.5 7.5 5 17 .50 SOD 12 ·0 

25 amp. surge 

uoe 5 r.2 ;\1.5 1.7 5 2 10 .70 SOD 1.5 0 
uoe 7.5 0.9 1.1 1.25 7.5 2 15 .50 SOD 2.5 0 
uoe 10 0.75 0.9 1.0 10 2 20 .37 SOD 3 0 
uoe 15 0.5 0.6 0.7 15 2 3D .25 SOD 5 0 

MAGNUM™ HIGH-CURRENT 
ASSEMBLIES 

Fast Recovery Types 
NOI-

Averill D.C. Max. Max. Revene Repetitive 
DutpulCurrentl. Farwald LeakaleCurrenf Sinusoidal Max. 

Volta Ie Drop Per lei at PI" h Surge. Reserve 
Pari PIV we 100°C Pel Lelal ~~~::~JS Rlcavery 
Na. Perlel cas8Iemp·lcaselem. 25°CVp 25°e 1800 e nme 

12~_~!"p. ",:~!ee ~,:,~se BrIdges 
10.A 200pA 150A 

678-1 IIDOV I 15A I 18.5A 11.2V @ IDA 
-

678-2 200 25 18.5 1.2 10 200 150 -
678-3 300 25 18.5 1.2 10 200 150 -
678-4 400 25 18.5 1.2 ID 200 150 -
678-5 SOD 25 18.5 1.2 ID 200 150 -
678-6 600 25 18.5 1.2 ID 200 ISO -

25 Amp. Single Phase Bridges 

679-1 IIOOV 1 25A 118.5A 11.2V @ IDA 
lopA 200pA 150A -

679-2 200 25 18.8 1.2 ID 200 150 -
679·3 300 25 18.5 1.2 10 200 150 -
679·4 400 25 18.5 1.2 ID 200 150 -
679·5 500 25 18.5 1.2 10 200 150 -
679·6 600 ·25 18.5 1.2 10 200 ISO -

10 Amp. Single Phase Bridges 
680·1 100V IDA 6A I.2V@2A 2.A 50pA 50A -
680·2 200 ID 6 1.2 2 50 50 -
680·3 300 ID 6 1.2 2 50 50 -
680·4 400 10 6 1.2 1 50 50 -
680·5 500 ID 6 1.2 2 50 50 -
680-6 600 10 6 1.2 2 50 50 -

Standard Recovery Types 

"':~1 ~~i "::j ~T'" 10pA 200pA 150A 500 nsec 
682·2 200 20 14 1.2 10 200 ISO 500 
682-3 300 20 14 1.2 10 200 150 SOD 
682-4 400 20 14 1.2 10 200 150 500 
682-5 SOD 20 14 1.1 10 200 150 SOD 
682-6 600 20 14 1.1 10 200 150 SOD 

"wl "~r ~i~r'" IOJlA 200.A 150A 500 nsec 
683-2 200 20 14 1.2 ID 200 150 SOD 
683·3 300 20 14 1.2 ID 200 150 SOD 
683·4 400· 20 14 1.2 . 10 200 150 SOD 
683·5 SOD 20 14 1.2 10 200 150 SOD 
683·6 600 20 14 1.2 10 200 150 SOD 

10 Amp. Single Phase Bridges 
684·1 100V IDA 6A 1.2V·@2A SpA l00.A 50A ~OO nse 
684-2 200 10 6 1.2 5 100 50 SOD 
584-3 300 10 6 1.2 5 100 50 SOD 
684-4 400 10 6 1.2 5 100 50 500 
684-5 500 10 6 1.2 5 100 50 500 
684·6 600 10 6 1.2 5 100 50 SOD 

~ .. 

__ U NIT ROD E quality takes the worry out of paying less. 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

UNITRODE CORPORATION 
582 PLEASANT STREET. WATERTOWN, MASSACHUSETTS 02172 • TELEPHONE (617) 926-0404 • TWX (710) 327-1296 • TELEX 922-414 

Body A 

BodyB 

RECTIFIER, ZENER DIODE & ASSEMBLY OUTLINE DRAWINGS 

High Voltage Stacks 

o ----1!------l~ 
~7" M!;-</I I- LENGTH -l 

4.75 mm 

Body A Leads: .028" tinned 
copper, 0.75" (min.) long 

-i.!-----------!~ r- LENGTH -1 
Body B th,ee E leads: .028" tinned 
copper, 1.25" (min.) long. 

High Voltage Bridges 

1.. O 0.375" MAX. </I 
• 9.53 mm 

lr TMAX. LENGTHS 
D • 

lead Material Body·G .028" diam. tinned copper (0.58 mm) Lead length 1.25" min. (31.8 mm) 
BODY S 

BodyB1 ~.'''M''~ .028·· ... 00' 
4.06mm '/ 011mm , 05mm 

~:i.;91[::'~'~:' c:::::::;) ltP 1 I 

o 22 D IO"".AX 
oo~"'mm t- .05DTYPI.26mm 

. Lead dli. uncontro!led ~ 
"11~1n thIS dll!l~nSlon 

I------'~:.,;.:." 

Body C .11'"... .11'" H .. r .. so .. ..,.l14.7Smlftl (usmm')-./ 
.1l2 MIJ .005 Mal flUB m.", . 045" r I . lor Rad;~ iOOllrr:. 
-D~~- .~ 77 J Lt I 

#4-40 )( :l:~: lU: ~~l Lonl Thltad ilfs ~ 
rllil tll'lidlowlthln.04O of shoulder 

Rating vs Ambient Temperature 

1:" 
°0 100 200 

Lead Information 
Standard diodes are supplied with ufine" grade solid silver leads for maximum solderability. 
For weldinp or other applications, consult your Unjtrode representative for optimum lead 
~yal~~aM~~~~: ~~~R:rie~i~~:~ cl~d silver (gold plated), and nickel (gold plated) are denoted 

'.ar,: ~= 
lead Material: 
.028" tinned 

erfs~~ (min.) long 

BODY J avouan P Body H through P .032" dram. tinned copper (0.81 mm) ur' .,.. 

--I ""-~.L 

,:,,~?~ -t- -t- f-m;;,~ 
I-- --l -1ff.:l'':''?I. 

MAX. LENGTHS 

Magnum High Current Rectifier Assemblies 
TERMINALS _ Wire·loop terminals.re ,blnd.rd. 

Turret termintlS available on specia' order, 

8'''- , .. ". 
.lI .lI .. U .IHCIIA. 

:::::LT e c:::II~ c::I .31':::. 
::!J. r--' ... ".---::I .... I.. 

Doorbell® Rectifier Modules 
.63'TYP. 

116.oam"1 OUTLINE D 

~78.LAX' 
19.51mm 

_ ---L 
1-1.9~AX. IA-28xV. 

48.26 mm 6.53 mm 

178 Se ..... 1128 ..... 
Three Phase Three Phllse 
25 Amp aridpi 20 Amp ",idp. 

B80 SorlclI. 884Sorl .. 
Sinlle Phase Single Phase 
10 Amp ~ridles 10 Amp Bridles 

I-~--I 

["iF@rC9=\"l+" 
~l.. =W 

OUTLINE G 

Polarity - Cathode connected to base 

[ill] . 
-_ U NIT ROD E quality takes the worry out of paying less. 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

HPI 
the only "spec." of difference is the lower price. 

TRANSISTORS - DIODES - RECTIFIERS 
SILICON CONTROLLED RECTIFIERS • INTEGRATED CIRCUITS 

PNP 
GERMANIUM 
TRANSISTORS 
TO-5 CASE 

MINIMUM 
5.000 PCS. 

2N319 
2N320 
2N321 
2N322 
2N323 
2N394.A 
2N395.A 
2N396.A 
2N397.A 
2N404 
2N413 
2N508.A 
2N1175 
2N1303 
2N1305 

2N1307 2N317.A 
2N1309 2N359 
2Nl404 2N360. 
2N1414 2N361 
2N1415 2N362 
2N1705 2N363 
2N1706 2N403 
2N1707 2N414.A 
2Nl729 2N413.A 
2N59 2N415.A 
2N60 2N416 
2N61 2N417 
2N272 2N425 
2N315.A 2N426 
2N316.A 2N427 

slightly higher prices for smaller quantities - minimum order $25.00 

METAL CAN 
SMALL SIGNAL 
TRANSISTORS 
PRIME QUALITY 
TO-5 AND TO-18 

CASES 

MINIMUM 
10.000 PCS. 8:.· 

1-99 @ .20 ea. 

2N696 
2N697 
2N706 
2N70BA 
2N706B 
2N708 
2N.717 
2N718 
2N743 
2N744 
2N753 
2N760 
2N760A 
2N783 
2N784 

100'999 @ .15 ea. 

2N834 2N2219A 
2N834A 2N2220 
2N835 2N2221 
2N869 2N2221A 
2N869A 2N2222 
2N914 2N2222A 
2N929 2N2303 
2N930 2N2351 
2N996 2N2351A 
2N1132 2N2352 
2N1132A 2N2352A 
2N2217 2N2353 
2N2218 2N2353A 
2N2218A 2N2368 
2N2219 2N2369 

slightly higher prices for smaller quantities - minimum order $25.00 

EPOXY CASE U29 
SMALL SIGNAL 
SILICON 
TRANSISTORS 

MINIMUM 8e 
10.000 PCS. ea. 

1-99 @ .20 ea. 

2N2711 
2N2712 
2N2713 
2N2714 
2N2715 
2N2716 
2N3390 

100-999 @ .15 ea. 

2N3392 2N3414 
2N3393 2N3415 
2N3394 2N3416 
2N3395 2N3417 
2N3396 2N3704 
2N3397 2N3705 
2N3398 2N3706 

slightly higher prices for smaller quantities - min.imum order $25.00 

SILICON 
RECTIFIERS 
IMMEDIATE 
OFF-THE-SHELF 
DELIVERY 
Quality Controlled to 
AQL .065 

.. 

1-99 @ .20 ea. 

TYPE 
IN4001 
IN4002 
IN4003 
IN4004 
IN4005 
IN4006 
IN4007 

100-999 @ .15 ea. 

1 AMP EPOXY 
1000-4999 5000-9999 

.06 .05 

.065 .055 

.065 .055 

.075 .065 

.085 .075 

.095 .085 

.14 .12 

IN4148 DOUBLE PLUG 3" 
SWITCHING DIODES ea: . 

minimUm 
1.000-4.999@.045 ea. quantity 
5.000-9.999@.035 ea. 10,000 pes. 

Quality Controlled To AQL .065 

2N428.A 2N522.A 2N631 2N1284 2N1376 
2N438.A 2N529 2N632 2N1316 2N1377 
2N539.A 2N531 2N633 2N1317 2N1378 
2N440 2N533 2N653 2N1318 2N1379 
2N466 2N570' 2N655 2N1343 2N1380 
2N467' 2N578 2N659 2N1344 2N1381 
2N481 2N579 2N660 2N1345 2N1382 
2N482 2N580 2N661 2N1346 2N1383 
2N483 2N581 2Nl00B 2N1347 2N1681 
2N484 2N610 2Nl017 2N1352 2N1683 
2N485 2N611 2Nl018 2N1353 2N1853 
2N486 2N613 2Nl171 2N1373 2N1854 
2N519.A 2N616 2N1265 2N1374 2N1969 
2N520.A 2N617 2N1280 2N1375 2N2271 
2N521.A 

Quality controlled to AQL. 065 

1000-4999 @ .09 ea. 

2N2369A 2N2643 2N3326 2N4032 2N910 
2N2453 2N2644 2N3678 2N4033 2N911 
2N2480 2N2710 2N3724 2N4046 2N912 
2N2480A 2N2729 2N3725 2N4047 2N1420 
2N2481 2N2868 2N3729 2N497 2N1889 
2N2483 2N3009 2N3734 2N498 2N1890 
2N2484 2N3011 2N3726 2N656 2N1972 
2N2509 2N3013 2N4013 2N657 2N1973 
2N2510 2N3014 2N4014 2N719 2N1974 
2N2511 2N3252 2N4026 2N719A 2N1975 
2N2586 2N3253 2N4027 2N720 2N1983 
2N2639 2N3299 . 2N4028 2N720A 2N1984 
2N2640 2N3300 2N4029 2N870 2N1985 
2N2641 2N3301 2N4030 2N871 2N1989 
2N2642 2N3302 2N4031 2N909 2N1990 

Quality controlled to AQL .065 

1000-4999 @ .10 ea. 5000-9999 @ .09 ea. 

2N3707 2N3794 2N3856A 2N4424 2N5451 
2N3708 2N3843 2N3900 2N4994 2N5824 
2N3709 2N3844 2N3900A . 2N4995 2N5825 
2N3710 2N3845 2N3801 2N5172 2N5826 
2N3711 2N3854A 2N3973 2N5449 2N5827 
2N3721 2N3855A 2N3976 2N5450 2N5828 
2N3793 

Quality controlled to AQL .065 

1000-4999 @ .10 ea. 5000-9999 @ .09 ea. 

750mA EPOXY 
10.000 up TYPE 1000-4999 5000-9999 10.000 up 

.045 IN2069 .10 .09 .08 

.05 IN2069A .10 .09 .08 

.05 IN2070 .10 .09 .08 

.055 IN2070A .11 .10 .09 

.07 IN2071 .11 .10 .09 

.075 IN2071A .11 .10 .09 

.10 

PRIVATE LABELING 
We will send quick and accurate quotations based on 
your manufacturing 'specifications for selected devices 
or proprietary design semiconductors. On quantity or-
ders we will mark parts with your part number at no 
charge. Send for our latest catalog and the latest issue 
of UPI ELECTRONIC MARKETING. 

UNITED-PAGE, Inc . 481 GETIY AVE., PATERSON, N.J. 07503 

TEl. (201) 279-7500 TWX: 710- 988-5917 

. . . The Most Trusted Source For Electron Tubes and Semiconductors 
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SEC. 4800 • SEMICONDUCTORS (lNCL. MOUNTS & HEAT SINKS) 

HEAT SINKS 
FOR HIGH POWER SEMICONDUCTORS 

For E. I.A. Jedec Outlines TO-3, TO-6, T0-10, TO-14, TO-15, TO-26, 
T0-27, T0-31 , T0-32, TO-36, Special Hole Patterns Available 

HS5030 
AS LOW AS 0.60 

C/WATT 

WEIGHT 
.. (per inch of length) 

SURFACE AREA 
. (per .inch of length) 

HS5030 

5 oz . 

35 sq. in . 

HS6030 HS7030 HS8030 

2 oz. llA oz. 2~ oz. 

28 sq. in 15 sq. in. 32 sq. in. 

HS8061 

3~oz. 

55 sq. in. 

HS8062 
AS LOW AS 0.80 

C/WATT 

HS6071 HS6029 

2~oz. llA oz. 

50 sq. in. 28 sq. in. 

FINISH Dull Black Anodize (MIL·A·8625a) unless otherwise specified. 

MATERIAL 6061·T6 Aluminum 

MOUNTING SE~ ORDERING INFORMATION BELOW 

HOLE PATTERNS 
Many others available. 

Ask for catalog. HOW TO ORDER fiNISH 

HS8062 

2 oz. 

25 sq. in. 

l-Unfinished Aluminum 

2-Chromate Conversion' 

~-------..... Special hole patterns and lengths available. 

(M I L-C-5541) 

3-Black Anodize 
(MIL-A-8625a) 
Standard Finish 

4-Hardcoat Anodize 
(MIL-F-14072) 
Insulating 

o U A B 

LENGTH AND MOUNTING SLOT LOCATIONS 
Sllffll A. ' 

.. • ....... ,L ...... 

'.: .'2'" 2 1 
3 3 .\Iz 
4 4 \Iz 
5 . 5 ¥.I 
6 6 ~ 

c 

2\1z 
3\1z 
.w.r 
3 

0 
'.' .' 

. 

5'1. 

OTHER HEATSINKS 
AVAilABLE. 

WRITE FOR CATALOG . 

c D E F 

Many others available. 

EXAMPLE: 

HS 7030 - 3 - B-3 
I I 

STYLE-FINISH-HOLE-LENGTH 
PATTERN 

All tests made with 30 CFM measurements. All specifications for reference only. and are subject to modification: 

VEMALINE PRODUCTS COMPANY, INC. 
WYCKOFF, NEW JERSEY I PHONE (201) 891-3200 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1857 



ACTIVE COMPONENTS (CIRCUIT ASSEMBLIES (CONTROLS & DRIVES Vo •• 2 

Westinghouse 

• 
Westinghouse Electric Corporation 
Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 TWX 510-468-2840 

rectifiers 
Westinghouse offers more than 1,000 rec­
tifiers to meet your application require-. 
ments. Rectifiers with ratings of 1 to 1,000 
Amperes and voltages 50 through 3,000 
volts are available in both standard and 
reverse polarity. Standard speed, fast re­
covery, Jan, Jan TX, JEDEC, Hi-Rei, and 
Industrial types are available for most all 
Westinghouse Rectifiers. 

Westinghouse preferred types shown in 
bold print offer economy and are readily 
available from your local distributor or 
directly from Westinghouse. 

fiem; and the exclusive Westinghouse 
Compression Bo·nded Encapsulation 
(CBE), ceramic seal high power rectifiers 
for the ultimate in reliability. 

Lead Mount Rectifiers 
Rating (Amps) 1.0 

Package Outline 00-15 
T Ambient 40°C· 
IFSM (Amps) 35 
T .. 200n8 
Type 388 

50 Volts 388A 
100 388B 
150 388C 
200 388D 
300 388F 
400 388H 

500 388K 
600 388M 
700 ........ 
BOO ........ 

1000 ........ 
1200 ........ 

Choose from low cost, low power, lead 
mount rectifiers; hermetically sealed 
glass to metal case medium power recti-

3:0 1.5 

A·36 00·27 
500 C 400 C 
150 50 
300n8 359 ...... 363 

3S3A 1N4816 
363B 1N4817 

'ij8ijD 1NiiJJ;'is 
363F lN4819 
363H 1N4820 

363K lN4821 
363M 1N4822 . ....... lN5052 . ....... lN5053 . ....... lN5054 ........ 359ZD 

Specify a rectifier marked with this symbol + - the rectifier with a Lifetime Guarantee 
-available .only from Westinghouse. 

3.0 

00·15 • A·36 
40°C 500 C 
50 200 
384 ...... 398 ...... 

1N5381 1N5400 
1N5392 1N5401 

1'N5383 1N5ii02 
lN5394 lN5403 
1N5395 1N5404 

lN5396 lN5405 
1N5397 1N5406 
384P 398P 

l~~g~g lN5407 
lN540B 

384ZD 39BZD 

Data Sheet New Product Bulletin New Product Bulletin 54·161: 3. 4 54·171: I. 2 54·171: 3. 4 

Medium Power Rectifiers 3·70 AMP Stud Mount RectHier *Re".rse polarity units are available for all types listad below. 
Rating (Amps) 3 3.3 3 5 6 12 15 

Package 00·4 00·4 00·4 00·4 00·4 00·4 00·4 00·4 00·4 00·4 00·4 00-4 00~5 Outline 
TCase 500 C 50°C 1500 C 1500 C 1000 C 1500 C 1500 C 1500 C 1000 C 150°C 1500 C 150°C 1500 C 
IFSM (Amps) 25 25 40 150 75 150 150 160 150 240 240 250 250 
T .. 200ns 200ns 51'S 

50 Volts 1N1581 lN1612 1N3879 1N1341 lN1341A lN1341B 1N3889 1N1188 lN1199A lN1199B 1N3208 
100 1N1582 lN1613 1N3680. 1N1342 lN1342A lN1342B 1N3890. 1N1200 lN1200A lN1200B 1N3208 
150 lN1343 lN1343A lN1343B lN1201 lN1201A lN1201B 
200 lNl124 lN1124A 1N1583 lN1614. 1N3681. 1N1344 lN1344A lN1344B 1N3891. 1N1202 lN1202A. lN1202B 1N3210 

. 300 lN1125 lN1125A lN1584 lN3882 lN1345 lN1345A lN1345B lN3892 lN1203 lN1203A lN1203B lN3211 
400 lN1126 lN1126A 1N1585 lN1615. 1N3883. 1N1346 lN1346A lN1346B 1N3893. 1N1204 lN1204A. lN1204B 1N3212 
500 lNl127 lN1127A lN15B6 lN1347 lN1347A lN1347B lN1205 lN1205A lN1205B lN3213 

600 lN112B lNl128A 1N1587 lN1616. R3D20606 1N1348 lN1348A lN1348B R3020612 1N1206 lN1206A. lN1206B 1N3214 
700 lN3670 lN3670A 
800 ............... lN4458 1N3671 lN3671A 
900 lN3672 lN3672A 

1000 lN4459 1N3673 lN3673A 
1200 R3101212 lN5331 
Data Sheet Catalog 54·100 

Rating (Amps) 16 18 20 22 25 30 35 40 60 70 

Package 
Outline 00·4 00·5 00·5 00·5 00·5 00·5 00·5 00·5 00·5 00·5 00·5 00·5 00·5 
TCase 1500 C 150°C 1000 C 1500 C 150°C 1500 C 1500 C 1450 C 1000 C 1400 C 1500 C 115°C 1000 C 
IFSM (Amps) 300 220 225 250 250 350 500 300 300 500 800 900 750 
T .. 200ns 200ns 

50 Volts 1N3615 lN1191 1N3889 lN248A lN248B lN248C 1N1191A lN1254 1N3909. 1N1183 lN1183A 1N2128 R4100070 
100 1N3816 lN1192 1N3900 lN249A . lN249B. lN249C 1N1182A lN1255 1N3910. 1N1184. lNll84A 1N2129 R4100170 
150 lN3617 lN1193 lNl193A lNl185 lN1185A lN2130 
200 1N3618 lN1194 1N3901 lN250A lN250B. lN250C 1N1194A lN1256 1N3911. 1N1186. lN1186A 1N2131 1N4136 
300 lN3619 lN1195 lN3902 lNl195A lN1257 lN3912 lNllB7 1 N1187A lN2133 
400 lN3820 lN1196 1N3903 1N1196A lN1258 1N3913 1N1188. lN1188A 1N2135 1N4137 
500 lN3621 lN1197 lNl197A 1 N1259 lN1189 lN1189A lN2137 

600 1N3622 lNl198 R4020820 1N119B_ lN1260 R4020630 1N1190. lN1190A 1N2138 1N4138 
700 1N3765 
800 1N3623 R4100822 1N3766 R4100840 R4100860 R4108070 
900 lN3767 

1000 1N3824 R4101022 1N3768 R4101040 R41 01 060 R4101070 
1200 R3101218 R4101222 1N5332 R4101240 R4101260 R4101270 

Data Sheet Catalog 54·100 

Bold face numbers Indicate preferred types • 
• Military typel available. 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

Westinghouse 

rectifiers • 
High Power Rectifiers Reverse Polarity Units are Avollablo for All, Stud Typos LIDted Below 

Rating (Amps) 100 150 
Packago Oulline DOB D08 
TeASE °C 1300 C 1100 C 
IsURGE (Am ps) 2300 3000 
Type JEDEC JEDEC 

50 
1'N'32~iiA 1''''4Sii7' 100 

150 
1N3ii89Ae 1'~'4S8ii' 200 

250 
1N'329iiA 1'N'4S89' 300 

350 
1N3291'Ae 1"'4S9ii' 400 

500 1N3292B 1N4591 
600 1N32a3Ae lN45~2 
700 

1N3294Ae 1"'4S93' BOO 
900 

1N'i!2'iisA 1'N'459'4' 1000 
1200 lN329QA 1"'3595 
1400 1N3297A 1,. 5a& 
1600 
1 BOO 
2000 
2200 
2400 

Data Sheet 54-166: 1,2 54-166: 3, 4 

Bold face JEDEC numbers indlcato preferred types. 
e Military types available. 
Rating (Amps) 
Package Oulline 
TCASE °C 
ISURGE (Amps) 
Type 

50 
100 
150 
200 
250 
300 
350 
400 
500 
600 
700 
BOO 
900 

1000 
1200 
1400 
1600 
1800 
2000 
2200 
2400 
2600 
2800 
3000 

400 

R620 
145°C 
4500 
R620 

R6200640 

i'iii2'00S40 

i'iii2'oi'040 
R6201240 

470 

R620 
1050 C 
6250 
R620 

RsiioOS47 

i'iii2'OOS47 

R6iioi'047 
R6201247 
R6201447 
R6201647 
R6201847 
R6202047 

Data Shllei New Product Bulletin 

assemblies 

160 

009 
1250 C 
2000 
JEDEC 

1 N3260 
lN326l 
lN3262 
lN3263C1 
1 N3264 
1 N3265 
lN3266 
lN32678 
lN326B 
lN326ge 
1 N3270 
lN3271 
lN3272 
lN3273 
1 N3274 
1 N3275 
lN3276 
R6001B16 
R6002016 
R6002216 
R6002416 
54-167: 1,2 

500 

R700 
1050 C 
BOOO 
R700 

;:(700i'ii05 
R7001405 
R7001605 
R7001805 
R7002005 
R7002205 
R7002405 
R700260.5 
R7002B05 
R7003005 

240 

D09 
1250 C 
3000 
JEDEC 

lN3161 
lN3l62 
1 N3l63 
lN31640 
lN3l65 
lN3l66 
lN3l67 
1 N316B 0 
lN3169 
1 N3170 iii 
lN3171 
lN3172 
lN3l73 
lN3174 
R6001224 
R6001424 
R6001624 
R6001B24 
R6Q02024 
R6002224 
R6002424 
54-16B: 5-B 

R700 
120°C 
10,000 
R700 

R7000605 

R7000805 

i'(700i'o05 

Vou save $1 Amperes wlth.a Wesllnghousa assembly. Our new modular con­
struc!lon saves you engineering design ancj development, Inventories, parts, 
labor; and testing costs. And you get olf-the-shelf delivery of a wide range of 
dlsllnci currenl and voUage raungs and circuli conflgurallons. All rallngs are 
guaranteed. In addition, Westinghouse· assembll"s are compact, IIghl weight 
and easy 10 mount. . 

250 

D09 D09 
1300 C 1350 C 
4500 4500 
JEDEC JEDEC 

1 N2054 
1 N3735 1 N2055 

lN2056 
1 N3736 1 N2057 

"N373i 
lN205B 
lN2059 

1 N373B 
1 N3739 
1 N3740 

lN3741 

1 N3742 
lN3743 
1 N3744 

Molded 

lN2060 
lN206l 
1 N2063 
lN2064 
1 N2065 
1 N2066 
1 N2067 
lN206B 

800 

R720 
950 C 
8000 
R720 

R720160B 
R7201BOB 
R720200B 
R720220B 
R720240B 
R720260B 
R7202BOB 
R720300B 

Rectifier 
Gold Line X X 

With our neW modular deSign, we can make assemblies on a paced con­
veyor beltllne. This conveyor /IIeans shorter lead limes on prototypes and 
fastar delivery on volume requlre!'lents. 

High· quality control standar"s are maintained lor both military and com­
mercial applications. Devices and'llllat sinks are matched lor optimum elec­
trical and thermal pertorma'll:e. Westinghouse semiconductor components 
are used In ·our a.sembllei assuring e top quality finished product. 

SCR Gold Line X X 
Pow-R-Brldgo X 
H.V. Stacks X, X 

275 

D09 
l200 C 
5000 
JEDEC 

lN4044 
1N4045 
iN4046 
lN4047 
1H404a 
lN4049 

1Niioso' 
1N4051 
lN4052 
lN4053 
lN4054 
1N4055 
lN4056 

54-16B: 1, 2 

R720 
1300 C 
10,000 
R720 

R720060B 

R7200808 

R720100B 
R7201208 
R720140B 

X X 
X X X 
X X 
X 

X X 
X X 
X X 

300 

D09 
1200 C 
5500 
R600 

i'iiioooi'30 

R6000230 

R6000330 

R6000430 
R6000530 
R6000630 
R6000730 
R6000830 
R6000930 
R6001030 

1000 

R720 
1150 C 
10,000 
R720 

R7iioi'oio 
R7201210 
R7201410 
R720l610 
R7201Bl0 
R7202010 
R7202210 

25-2000 
30-1500 
300-1000 
3-300 

2000V 
2000V 
600V 
200KV 

D09 
1200 C 
6250 
R600 

R6001230 
R6001430 
R6001630 
R600l830 
R6002030 
R6002230 
R6002430 

R730 
1100 C 
10,000 
R730 

R7300110 

R730oiiio 

R7300310 

R7300410 
R7300510 
R7300610 

R73007l0 
R7300Bl0 
R7301010 

CAT,54-300 
CAT,54-300 
T,D,54-100 
T,D,54-261-8 

The ·chart on the right sho"s the "arlous standard circuli configurations 
and voltage and current ratlng~ aVllllable. For detailed Information on your 
specifiC requirement, refer to the technical data referenced: II you have 
special reqUirements, cljll us. 

For the right assembly at the right price at the right time­
TRY Westinghouse! 

California 
600 St. Paul Avenue 
Los Angeles. Calif. 90017 12131 482·9660 
California 
Building"73. Hendy Avenue 
Sunnyvale, Calif. 94088 (408) 735-2191 

Florida 
Box 20513 
1010 Executive Center Drive 
Orlando, ~Iorida 32184 (305) 841-~21 

Illinois 
10 South Riverside Plaza 
Chicago. III 6060613121461·7200 
Indiana 
Anthony Wayne Bank Building 
727 S. Clinton Street 
Ft. Wayne, Ind. 46802 (219) 742-0221 

eem/1971 

Westinghouse Sales Offices 
MarVland 
Box 1693 
Friendship Int'l Airport 
Balt!more. Md. 21203 (301) 765·1000 

Massachusetts 
800 ~oyJeston Street 
Boston, Mass. 02199 (617) 542-0600 

Michigan 
Box 700 
24700 11 Mile Road 
Detroit, Michigan (Southfield) 48076 
13131352-9000 

Minnesota 
3501 S. Highway 100 
Mimieapolis, Minnesota 56416 
16121927-6551 

New Jersey 
67 Evergreen Place 
East Orange, New Jersey 07109 
12011465-0222 

New York 
1501 Franklin Avenue 
Mineola,N.V.llS0l (516)248-9800 

New York 
50 Pershing Avenue 
Poughkeepsie, New York 12601 
19141454-1024 

New York 
711 Exchange Street 
Rochester, N.Y. 14603(716)232-4380 

See YELLOW SECTION for Local Offices, Phones 

Ohio 
Illuminating Building 
55 Public Square 
Cleveland, Ohio 44113 (216) 579-2135 
Ohio 
1306 Farr Drive 
Dayton, Ohio 45404 (513) 461-3720 
Pennsylvania 
One Decker Square 
Philadelphia, Pa. (Bala Cynwyd) 
1900412151878,1300 
Texas 
8400 John Carpenter Freeway 
Dallas, Texas 75247 {2141 631-2811 
Wisconsin 
731 North Jackson 
Milwaukee, Wisconsin 53202 
14141 264-6400 

1859 



Vol~ 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

Westinghouse 

• W_ngh._ Electric Co ... '"" •• 
Semiconductor Division, Youngwood, Pa, 15697 
(412) 925-7272 • TWX 510-468-2840 

SCR's 
For quick response to your SCR needs, 
select from the Westinghouse line of 
power SCR's. Prompt delivery of quality 
product is made possible by these West­
"inghouse innovations: 

• Fusion Stocking - Finished fusions 
available for encapsulation. 

• Computerized Matrix Testing - Fast 
selection of special parameters. 

• Paced Conveyor Assembly - Rapid 
encapsulation of selected fusions. 

In addition, all Westinghouse SCR's are 
designed for reliable operation under se-

High Temperature SCR's 
Current Rating Amps RMS 16-35 

Westinghouse New T405 

vere operating conditions. Superior reli­
ability is provided by these exclusive fea­
tures: 

• 100% Power Testing-Assures con­
sistent operation. 

• CBE-Compression Bonded Encapsu­
lation eliminates solder fatigue. 

• Lifetime Guarantee - Proven depend-
ability. 

Westinghouse offers" SCR capability in 
general purpose, high temperature, high 
voltage and fast switching ratings. Look 
for these key features: 

63-125 

T505 
Type Numbers Old .............. 2515 I 
JEDEC Number .............. . ............. I 
Peak Voltage Ratings 50-1000 50-1000 I 
Package Outline TO-4S TO-94, TO-S3 

• Current-through 850 ARMS. 

• Voltage-through 2000 V. 
• Packages-stud, Pow-R-Disc, flat base 

and integral heat sink. 
• High Temperature-125°C maximum 

junction temperature. 
• Fast Switching-10-60 microseconds, 
• di/namic Gate:-through 10 KHz oper-

ation . 
For more detailed information, refer to the 
referenced Technical Data Sheet or New 
Product Bulletin. 

200-275 

T605 
2505 2615 I 26Q5 
2N2023/2N2030 . ............. 
25-1000 50-600 

TO·93 
Features 40 or 80 mA IGT, High dv/dt, high surge, High dv/dt, high surge, 

1500 C Ti all diffused, 1500 e T; all diffused, 1500 0 T 
Data Sheet New Product Bulletin 54-565: 9, 10 54-566: 9, 10 54-567: 5, 6 54-568: 3, 4 

Standard SCR's 
Current Rating Amps RMS 16·35 

Westinghouse New T408 T400 
Type Numbers Old 202 203 201 .............. . ............. .............. .............. 
JEDEC Number 2N1842 thru 2N1842A thru 2N681 thru .............. .............. 2N5204 thru 2N3896 thru 

2N1850 2N1850A 2N692 2N5207 2N3899 

Peak Voltage Ratings 25-500 25-800 50-1200 600-1200 100-600 

Package Outline TO·4S 

Features Maximum TI= Similar to General High voltage extension of High surge,high dv/dt, High voltage, 
1000 e, 2N1842/2N1850 purpose 2N681/2N692 series, 40 high voltage, 40 or 80 high surge 
general purpose series, max. or 80 mA IGT all diffused mA IGT all diffused 

Ti=125oe 

Data Sheet 54-563: 1,2 54-564: 1,.2 54-564: 3-10 New Product Bulletin 

Currant Rating Amps RMS 63-125 200-350 200-500 

Westinghouse New T500 T508 T600 T620 

Type Numbers Old 251 I 250 809 254 261 260 263 273 272 

JEDEC Number .............. 2N1909 thru 12N1792 thru 2N4361 thruj2N4371 thru .............. 2N3884 thru .............. .............. .............. 
2N1916 2N1799 2N4368 2N4378 2N3895 

Peak Voltage Ratings 50-1400 50-1200 50-1400 100-1400 100-1400 

Package Outline TO·94, TO-S3 TO-94, TO-S3 TO·94, TO·83 TO·93 Pow·R·Disc, T62 

Features High voltage, high General purpose General purpose, High voltage, high High voltage, high dv/dt, 
dv/dt, high surge, 200 mA IGT dv/dt, high surge, high surge, all diffused 
all diffused all diffused. double sided co"ollng 

Data Sheet 54-565: I 54-566: 54-566: 1, 2 54-566: 3, 4 54-567: 54-568: 54-570: 54-570: 54-570: 
7,8 7,8 1,2 1,2,5,6 " 3,4 5,6 7,8 
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SEC, 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

West!nghouse 

• ,SCR's 
Stan~ard SCR'$ (cont'd) 
Curr.nl Rallng AIIIPS RMS 470 400-470 400-550 625-850 625 550-625 

W.~tinghouse New T660 T6BO T700 T720 T760 T780 

Type ~umbers Old 276 278-2248 271 270 283 282 286 288 

JEDEC Number 2N3530 thru 2N3541 .............. . ............. .............. .............. .............. 
Peak Voltage Ratings 100-1400 100-1400 100-1600 100-1600 100-1600 100-1600 

Package !lutllne Inlegral H.al Sink, Flal Ba ••• T68 Stud ('1'4-16). T70 Pow-R-Olsc. T72 Inl.gral H •• I Sink. FI.t B •••• T7B T66 T76 

Features High voltage, high High voltage, high High voltage, high High voltage, high High voltage, high High voltage, high 
dv/dt, high surge, dv/dt, high surge, dv/dt, high surge, dv/dt, high surge, dv/dt, high surge, dv/dt, high surge, 
all diffused all diffused all diffused, all diffused, all diffused, all diffused, 

very high current very high current, very high current very high current 
double sided cooling 

Data Sheet 54-569: 3,4 54·569: 1,2 New Product Bulletin New Product Bulletin New Product Bulle!in New Product Bulletin 

Fast Swi.ching SCR's 
Current R.llng 

63-125 AmpaRMS 16-35 200-275 

Westinghouse New T404 T407 T504 T507 T504 T604 

Type Numbers Old .............. .............. .............. T502 2193 2543 2191 12541 1 2192 1 2542 . ............. 1 2611·2 1 2601·2 

Turn Off Time ,asec 10-40 10·30 10·60 10 15 I 20 15·60 I 20·30 I 30·40 

Peak Voltage Rating 50·600 50·600 50·1200 . 50·800 50·1000 100·1200 

Package Outline TO-48 TO-48 TO-94, TO-S3 TO-93 

Features 80 or 180 High dv/dt High dv/dt, di/namic gate, 100V/,asec High dv/dt 
mAlsT High di/dt High dl/dt very high dl/dt dv/dt for inverter 

80 or 180 1ST for inverter soft fi re gate applications 
for Inverter applications control, low 
applications dy~amlc 

forward drop 

Dala Sheet New Product Bulletin 54·566: New Product 54·565: 154:566: 1 54.565:1 54-566: 54-567: 1 54-567: 1 54·568: 
11·14 Bulletin 5, 6 5, 6 5, 6 5, 6 7-10 3,4 3,4 

Currenl Rating 
315-420 Amps RMS 200·275 200-400 235-400 315-475 470-700 400-550 

Westingh·ouse New T60i' T624 T627 T684 T687 T707 T727 T787 
Type Numbers Old .............. .............. 12631/212731/212721/2 .............. .............. . ............. . ............. . ............. 
Turn Oil Time /Lsec 15-40 15-60 120-30 13,0-40 15-60 30-40 15-40 15-80 15·80 15-80 

Peak Voltage Rating 1PO-1200 100-1200 100-1200 100-1200 100·1200 100·1200 100·1200 

Package Outline TO-!!3 Pow-R·Olsc. T62 P0'V-R-Olsc, FlalBa.e, Flal Base Siud ('1'4-16). Pow-R-Ofsc. FlaIB .. e. 
T62 T68 T6B T70 T72 T78 

Features diin;;lmlc gate, High dv/di, di/namic gate, High dv/dt diinamic di/namic di/namic gate, df/namlc 
hiQh dl! dt, soft fast turn off, high dl/dt, for inverter gate, high gate, high high di/dt, low gate, high 
firing loW dynamic double sided cooling soft firing applications di/dt, low dl/dt, low dynamic dl/dt, low 
forward drop dynamic dynamic forward drop dynamic 

forward drop forward drop double sided forward drop 
cooling 

Data Sheet 54-566: 15-18 54·567: 11·14 54·566: 23-26 New Product New Product 54·566: 19·22 54·566: 27·30 New Product 
Bulletin Bulletin Bulletin 

High Voltage S.CR's 
Current Raling Amps RMS 470 630 470 

W!lstlnghouse !'lew T700 T720 T760 
Type Numb~rs Old 270Y30 282Y40 286Y30 

Peak Voltage Rating 600-2000 600-2000 600-2000 

Package Outline Stud (%-16). T70 Pow-R-Disc, T72 Integral Heat Sink, T76 

Features Very high voltage, high dv/dt, all diffused Very high voltage, high dv/dt, all· diffused Very high voltage, high dv/dt, all diffused 

Data Sheet· New Product Bulletin New Product Bulletin New Product Bulletin 
I:, 

SEE PAGE 1859 FOR WESTING~OUSE SALES OFFICES 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Westinghouse 
• Wa"; •• _ •• " EI~lric _ •• 

Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 • TWX 510-468-2840 

transistors 
Westinghouse NPN silicon transistors are 
designed for high power applications in 
industrial systems, high reliability military 
and space systems, computers, commu­
nication systems and power supplies. 
These devices offer the outstanding ad­
vantages of freedom from thermal fatigue 
and second breakdown and are 100% 
power tested. All production lots are tested 
in accordance with MIL-S-19500. All 
JEDEC registered devices bear the West­
ingbouse Lifetime Guarantee symbol. + 

The broad variety of power transistors are 
grouped into general purpose, industrial 
and military categories and by maximum 
collector current ratings from 4A to 250A. 
VCEO I'"" ranges from 40 to 375 volts. Sat­
uration resistance limits apply at the col­
lector currents given for the gain rating. 
Typical gain bandwidth product (fT) ranges 
from .5 MHZ for the' alloy devices, to 1 
MHZ for the single diffused, to 60 MHZ for 
epitaxial base product. 

The industrial and general purpose low 
cost transistors are designed expressly to 
meet the needs of original equipment 
manufacturers of electronic apparatus. 
Their low saturation resistance, high col­
lector voltage and high temperature char­
acteristics make them ideally suited for 
use in regulators, power supplies, inverters 
and amplifiers. 

General Purpose Transistors Low Current/Medium Freq. 
Ie Rating 4 Amperes 
Package Outline TO-66 TO·66 TO·66 TO·66 
Type 1571 1571 1571 1571 
hie min. 20 @ Y2 Amp 25 @ Yo Amp 20@ 1 Amp 20@ 2 Amp 
Vee (sat) max. 1.0V 1.0V 1.0V 1.0V 
fr typical 1.0MHz 1.0MHz 1.0MHz 1.0MHz 

Veo• (sus) ~g 1571·0420 1571-0425 1571-0401 1571-0402 
1571·0620 2N3054 1571-0601 1571·0602 

80 1571·0820 1571-0825 157 i 'l801 1571·0802 
100 1571-1020 1571·1025 1571-1001 1571·1002 
120 1571-1220 1571-1225 1571-1201 1571-1202 
140 2N3441 1571-1425 1571-1401 1571-1402 
160 1571-1620 1571-1625 1571-1601 1571-1602 
180 1571-1820 1571-1825 1571-1801 1571-1802 
200 1571-2020 1571-2025 1571-2001 ................ 

Max. Ratings Ve. - 7V, I. - 2A TJ - 650C to + 200°C Pr 29W @ Tc 25°C ReJc 6°C/Walt 
Data Sheet 54-673: 11. 12 '~, 

General Purpose Medium Current/Medium Freq. 
Ie Rating 15 Amperes 30 Amperes 

Package Outline TO·3 TO·3 TO-3 TO·3 TO·3 TO·3 
Type 1561 1561 1561 1561 1561 1561 
hfe min. 20@3A 20@4A 20@5A 15@8A 15@10A 15@15A 
Vee (sat) max. 1.1 V 1.1 V 1.1 V 1.1 V 1.1 V 1.1 V 
IT (typical) 1.0 MHz 1.0 MHz 1.0 MHz 1.0MHz 1.0 MHz 1.0 MHz 

Vee. (sus) 40 1561-0403 1561-0404 2N5034 1561-0408 1561-0410 2N3771 
60 2N3232 2N3055/JAN2N3055 2N5036 1561-0608 2N3772 1561-0615 
80 1561-0803 1561-0804 1561-0805 1561-0808 1561-0810 1561-0815 

100 2N3233 2N3236 1561-1005 1561-1008 1561-1010 1561-1015 
120 2N4347 2N4348 1561-1205 1561-1208 1561-1210 1561-1215 
140 2N3442 1561-1404 1561-1405 2N3773 1561-1410 1561-1415 
160 2N3234 1561-1604 1561-1605 2N3240 1561-1610 1561-1615 
180 1561-1803 1561-1804 1561-1805 15.61-1808 1561-1810 1561-1815 
200 1561-2003 1561-2004 ................ 1561-2008 1561-2010 ................ 

Maximum Ratings Ve. = 7V I. = 7A Pr = 115W @ Tc - 25°C Ve. = 7V I. - 7A Pr = 150W @ Tc - 25°C 
TJ = - 650C to 200°C R.eJC = 1 .5OC/W TJ = -650C to 200°C ReJC = 1.17oC/W 

Data Sheet 54-673: 15, 16 54-673: 1, 2, 13, 14 54-673: 7-10 

General Purpose & Industrial Medium Current/Medium Freq. Minimization of Thermal Fatigue Transistors 
Ie Rating 15 Amperes 30 Amperes 

Package Outline TO·3 TO·3 TO·3 TO·3 TO·3 TO·3 
Type 1582 1582 1582 1582 1582 1582 
hre min. 20@3 20@4 20@5 15@8 15@10 15 ~ 15 
Vee (sal) max. 1.1 V 1.1 V 1.1 V 1.1 V 1.1 V 1.1 
IT (typical) 1.0MHz 1.0 MHz 1.0MHz 1.0 MHz 1.0 MHz 1.0 MHz 

Vee. (sus) 40 1582-0403 1582-0404 1582-0405 1582-0408 1582-0410 1582-0415 
60 1582-0603 1582-0604 1582-0605 1582-0608 1582-0610 1582-0615 
80 1582-0803 1582-0804 1582-0805 1582-0808 1582-0810 1582-0815 

100 1582-1003 1582-1004 1582-1005 1582-1008 1582-1010 1582-1015 
120 1582-1203 1582-1204 1582-1205 1582-1208 1582-1210 1582-1215 
140 1582-1403 1582-1404 • 1582-1405 1582-1408 1582-1410 1582-1415 
160 1582-1603 1582-1604 1582-1605 1582-1608 1582-1610 1582-1615 
180 1582-1803 1582-1804 1582-1805 1582-1808 1582-1810 1582-1815 
200 1582-2003 1582-2004 ................ 1582-2008 1582-2010 . ............... 

Maximum Ratings Ve. =7V 1.=7A Pr = 115W @ Tc = 25°C VE. =7V 1.=7A Pr ='150W @ Tc = 250C 
TJ= -65°C to 200°C ReJc = 1.50 C/W TJ=-65°Cto 200°C ReJc = 1.17°C/W 

Data Sheet I New Product Bulletin 
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SEC. 4800 • SEMICONDUCTORS (INCL. MOUNTS & HEAT SINKS) 

Westinghouse 

• transistors 
Military & Industrial Low Current/High Frequency 
Ie Rating 10 Amperes 20 Amperes 
Package Oulllne TO-66 TO-66 rH~61 TO-61 TO-111 TO-t11 TO-3 TO-3 
Type 1714 1714 1716 1718 1718 1723 1723 
hfe min. 20@2A 20@5A 2Q@2A 20@5A 20@2A 20@5A 20 @ 5A 20@ lOA 
V,. (sat) max. 0.60V 0.75V 0.50V 0.60V 0.50V 0.60V 1.0V 1.25V 
IT typical 60MHz 60MHz 60MHz 60MHz 60MHz 60MHz 40MHz 40MHz 
V,eo (sus) 40 1714-0402 1714-0405 ............ 171~-0402 1716.0405 ............ 1718-0402 1718-0405 1723-0405 1723-0410 . ........... 

60 1714-0602 1714-0605 ............ 1716-0602 1716-0605 . ........... 1718-0602 1718-0605 1723-0605 1723-0610 
80 1714-0802 1714-0805 

2N52oi! 
1716-0802 17 6-0805 

2N2811 12 
1718-0802 1718-0805 1723-0805 1723-0810 2NS039 

100 1714-1002 1714-1005 1716-1002 1716-1005 1718-1002 1718-1005 1723-10Q5 1723-10 0 2,NS038 
120 1714-1202 1714-1205 2N3879 1716-1202 ]716-1205 2N'281'3/4 

1718-1202 1718-1205 1723-1 205 1723-1210 ............ 
140 1714-1402 1714-1405 ............ 1716-1402 716-1405 1718-1402 1718-1'405 1723- 405 1723-1410 .. .......... 
160 1714-1602 1714-1605 ............ 1716-1602 1716-1605 

2N'1'724 
1718-1602 1718-1605 1723-1605 1723-1610 ............ 

180 1714-1802 1714-1805 ............ 1716-1802 1716-1805 1718-1802 1718-1805 1723- 805 1723-1810 ............ 
Maximum V" - 7V, I. - 2A Ve. - 7V, I. - 2A Ve. - 7V, I. - 2A Ve. - ·7V, I. --; 5A 
Ratings TJ&STG = -65°C to +200oC TJ&STG = -65°C. to +200oC TJ&STG = -65°C to +200oC TJ&STG = -65°C to +200oC 

PT = 44W @ Tc = 25°C PT = 50W @ Te = 100°C PT = 33W @ Tc = 100°C PT = 150W @ Tc = 25°C 
RSJC = 4.0oC'!Walt RSJC = 2.0oC/Watt RSJC = 3.0oC/Watt RSJC = 1.17°C/Walt 

Data Sheet TD54-673: 17-20 New Product Bulletin TD54-673: 21-24 TD54-661: 9-12 

Military & Industrial Medium Current/High Frequency 
Ie Rating 40 Amperes 
Package Oulllne TO-3 TO-3 TO-3 TO-3 TO-3 TO-3 TO-63 TO-63 TO-63 
Type 1743 1743 1743 1763 1763 1763 1748 1748 1748 
hfe min. 20 @ lOA 20 @ 20A 20@30A 20@ lOA 20@20A 20 @ 30A 20@ lOA 20@20A 20 @ 30A 
V,. (sal) max. 2.0V 2.0V 2.0V 1.0V 1.25V 1.50V 2.0V 2.0V 2.0V 
IT typical 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 40MHz 
V,.o (sus) 60 1743-0610 2N5932 1743-0630 1763-0610 1763-0620 1763-0630 1748-0610 2N6046 1748'0630 

80 2N5929 1743-0820 2N5935 1763-0810 1763-0820 1763-0830 1748-0810 1748-0820 1748-0830 
100 1743-1010 2N5933 1743-1030 176::l-1010 1763-1020 1763-1030 1748-1010 2N6047 1748-1030 
120 2N5930 1743-1220 2N5936 1763-1210 1763-1220 1763-1230 1748-1210 1748,1220 1748-1230 
140 1743-1410 2N5934 1743-1430 1763-1410 1763-1420 1763-1430 1748-1410 2N6048 1748-1430 
160 2N5931 1743-1620 2N5937 1763-1610 1763-1620 1763-1630 1748-1610 1748,1620 1746-1630 
HIO 1743-1810 1743-1820 1743-1830 176!j-1810 1763-1820 . ................ 1748-1810 1748-1820 1748-1830 

Maximum Ves - 7V, Is - lOA Ve. - 7V, I. - lOA 
Ratings TJ&STG = -65°C to +200oC TJ&STG = -65°C to +200oC 

PT = 100W @ Tc = 100°C PT = 114W @ Tc = 100°C 
RSJC = 1.0oC/Walt RSJC = 0.875OC/Walt 

Data Sheet TD54-651: 13-24 New Product Bulletin TD54-651: 25-36 

Medium Current/High Frequency (Continued) Mllitary & Industrial High Current/High Frequency 
Ie Raling 40 Amperes Ie Rating 75 Amperes 90 Amperes 
Package Oulllne TO-63 TO-63 TO-63 
Type 1768 1768 1768 
hfe min. 20@ lOA 20@ 20A 20@30A 
V,. (sat) max_ 1.0V 1.25V 1.50V 

Package Outline TO-63 TO-63 TO-63 TO-63 TO-114 TO-114 TO-114 
Type 1756 1756 1776 1776 1781 1781 1781 
hfe min. IS@40A 15@60A 15 @ 40A 15@60A 15@50A 15 @ 70A 10@90A 
V" (sat) max. 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 1.5V 

fT typical 40MHz 40MHz 40MHz fr typical 30MHz 30M Hz 30M Hz 30M Hz 30M Hz 30MHz 30MHz 
V,.o (sus) 60 1768-0610 1768-0620 ............ li'68-0630 

80 1768-0810 1768-0820 
2N'4iio2 

1768-0830 
100 1768-1010 1768-1020 1768-1030 
120 1768-1210 1768-1220 2f.4003 1768-1230 
140 1768-1410 1768-1420 ............ 1768-1430 . 

V"o (sus) 40 1756-0440 1756-0460 1776-0440 1776-0460 1781-0450 1781-0470 1781-0490 
60 1756-0640 1756-0660 1776-0640 1776-0660 1781-0650 1781-0670 1781-0690 
80 1756-0840 1756-0860 1776-0840 1776-0860 1781-0850 1781-0870 1781-0890 

100 1756-1040 17E6-1060 1776-1040 1776-1060 1781-1050 1781-1070 1781-1090 
120 1756-1240 17 6-1260 1776-1240 1776-1260 1781-1250 1781-1270 1781-1290 

160 1768-1610 1768-1620 ............ 17q8-1630 
180 1768-1810' 1768-1820 ............ ................ lci8 1756-1440 1756-1460 1776-1440 1776-14flO 1781-1450 1781-1470 . ............... 

1756-164P 1756-1660 1776-1640 1776-1660 1781-1650 ............... i . ............... 
Maximum VEB = 7V, Is - lOA' 
Ratings TJ&STG = -65°C to +200oC 

Maximum Vel - 7V, I. --; 15A Ve. - 7V, 1s - 20A 
Ratings TJ&STG = -65°C to +200oC TJ&STG = -65°C to +200oC 

PT= 114W @ Tc = 100°C 
RSJC = 0.875OC/Walt 

PT = 150W @ Tc = 100°C PT = 200W @ Tc = 10qoC 
RSJC = 0.67°C/Walt RSJC = 0.50 C/Walt ' 

Data Sheet New Product Bulletin' Data Sheet New Product Bulletin New Product Bulletin 

Military & Industrial High Voltage Low, Medium and High Currenl/High Frequency 
Ie RaUIIU' 10 Amperes 30 Amperes 65 Amperes 

Peckage Oulllne TO-66 TO-66 TO-66 TO-3 TO-3 TO-3 TO-63 TO-63 
Type 1814 1814 1814 1843 ~~~ lOA 

1843 1856 1856 
hfe min. 20 @ 1A 20@2A 20@5A 20@5A 10@20A 15 @ 30A 15@40A 
V" (sat) max. 0.60V 0.60V 0.75V 1.0V 1.25V 1.75V 1.5V 1.5V 
fr typical 50MHz 50MHz 50MHz 25MHz 25MHz 25MHz 20M Hz 20MHz 

V"o (sus) 200 1814-2001 ·1814-2002 1814-2005 1843-2005 1843-2010 1843-2020 1856-2030 1856-2040 
225 1814-2201 1814-2202 1814-2205 1843-2205 1843-2210 1843-2220 1856-2230 1856-2240 
250 1814-2501 1814-2502 1814-2505 1843-2505 1843-2510 1843-252Q 1856-2530 1856-2540 
275 1814-2701 ·1814-2702 1814-2705 1843-2705 1834-2710 1843-27;10 1856-2730 1856-2740 
300 1814-3001 1814-3002 1814-3005 1843-3005 1843-3010 1843-3020 1856-3030 1856-3040 
325 1814-3201 1814-3202 1814-3205 1843-3205 1843-3210 1843-3220 1856-3230 1856-324q 
350 1814-3501- 1814-3502 ................ 1843-3505 1843.-3510 ................ 1856-3530 ................ 
375 1814-3701 ................ . ............... 1843-3705 ................ ................. ................ .. .............. 

Maximum Ve, - 7V, I, - 2A Ye, 7V, I. lOA Ves 7V, I, 15A 
Ratings TJ&STG = -65°C to +200oC T J&STG = - 65°C to + 200°C TJ&ST,. = -65°C to +200oC 

PT = 44W @ Te = 25°C PT = 85W @ Tc = 100°C PT ~ 150W @Tc = 100°C 
ReJC = 4.0oC/Walt ReJc = 1°C/Walt ReJc = 0.67°C/Walt 

Data Sheet 'rD54-652: 1, 2 New Product Bulletin New Product Bulletin 

SEE PAGE 1859 FOR WESTINGHOUSE SALES OFFICES 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Westinghouse 

• W .... ngh._ Electric c., ....... 
Semiconductor Division, Youngwood, Pa. 15697 
(412) 925-7272 • TWX 510-468-2840 

transistors 
Industrial High Current/Ultra High Power/Medium Freq. 

Ic Rating 250 Amperes 

Package Oullfne TO-93 TO-93 TO-93 
Type 1401 1401 1401 
h,. min. 10 @ 50 Ar(lps 10@100 

TO-93 
1401 
10@150 

TO-93 TO-93 
1401 1401 
10@200 10@ 250 

Vee (sat) max. .15@30A 
10,70 
.15 30A .15@30A .15@30A .15 m 30A .15@30A 

IT (typical) .5 MHz .5 MHz .5 MHz .5 MHz 

Ve •• (sus) 40 1401-0405 1401-0407 1401-0410 1401-0415 
60 1401-0605 1401-0607 1401-0610 1401-0615 
80 1401-0805 1401-0807 1401-0810 1401-0815 

100 1401-1005 1401-1007 1401-1010 1401-1015 
120 1401-1205 1401-1207 . 1401-1210 1401-1215 

Maximum Ratings Ve.=7V 1.=75A PI = 625 Watts @ Tc = 75°C ReJc - .2°C/W 

Data Sheet T054-674: 1-4 

Industrial & General Purpose Low Current/Low Frequency 
Ic Rating 6 Amperes 

~~~I~~:e MT-1 MT-1 

h;f~in. nl@ 1.5A 1~2@ 1.5A 
Ve. (sat) max. 1.3V 1.25V 
Ir tVDical 0.5 MHz 0.5 MHz 
Veo. (sus) 40 151-04 152-04 

50 151-05 152-05 
60 151-06 152-06 
70 151-07 152-07 
80 151-08 152-08 
90 151-09 152-09 , 

100 151-10 152-10 
120 151-12 152-12 
140 151-14 152-14 
160 151-16 152-16 
180 151-18 152-18 
200 151-20 152-20 
220 151-22 152-22 
240 151-24 152-24 
260 151-26 152-26 
280 151-28 152-28 
300 151-30 152-30 

7.5 Amperes 

MT-52 MT-52 
153 154 
15@ 1.5A 25@1.5A 
1.3V 1.25V 
0.5 MHz 0.5 MHz 
153-04 154-04 
153-05 154-05 
153-06 154-06 
153-07 154-07 
153-08 154-08 
153-09 154-09 
153-10 154-10 
153-12 154-12 
153-14 154-14 
153-16 154-16 
153-18 154-18 
153-20 154-20 
153-22 154-22 
153-24 154-24 
153-26 154-26 
153-28 154-28 
153-30 154-30 

10 Amperes 

TO-3 
A580 
15@2A 
0.8V 
0,5 MHz 
A580-0402 

A580-0802 

A580-1202 

A580-1602 
A580-1B02 
A580-2002 
A580-2202 
A580-2402 

TO-3 
A580 
15@3A 
0.9V 
0,5 MHz 
A580-0403 

A580-0803 

A580-1203 

A580-1603 
A580-1803 
A580-2003 
A580-2203 
A580-2403 

.5 M z 

1401-0420 
1401-0620 
1401-0820 
1401-1020 
1401-1220 

TO-3 
A580 
15@5A 
1.0V . 
0.5 MHz 
A580-0405 

A580-0805 

A580-1205 

'A580-1605 
A580-1805 
A580-2005 
A580-2205 

.5 MHz 

1401-0425 
1401-0625 
1401-0825 
1401-1025 
................ 

20 Amperes 

MT-33 
163 
15@5A 
1.1V 
0,5 MHz 
163-04 
163-05 
163-06 
163-07 
163-08 
163-09 
163-10 
163-12 
163-14 
163-16 
163-18 
163-20 
163-22 
163-24 
163-26 
163-28 
163-30 

MT-33 
164 
25@5A 
1.0V 
0.5 MHz 
164-04 
164-05, 
164-06 
164-07 
164-08 
164-09 
164-10 
164-12 
164-14 
164-16 
164-18 
164-20 
164-22 
164-24 
164-26 
164-28 
164-30 

Maximum Ves 25V, Is 3A Vea 25V, Is 3A Ves-25V,la-3A V,,-15V,ls-7.5A 
Ratings TJ&srG= -65°C to +150oC 

Pr=100W@ 80°C 
ReJc = 0,7°C/Walt 

TJ&srG = - 65°C to + 175°C 
Pr=200W @ 250C 
ReJc = 0,750C/Willt 

TJ&srG = -650C to + 1750C 
PT=175W @250C . 
ReJc = 0,857°C/Watt 

Data Sheet T054-672: 1, 2 T054-672: 3, 4 T054-672: 7-1 0 

Military Low Current/Low Frequency 
Ic Rating 7_5 Ampl!res 10 Amperes (High Gain) 

Package Outline MT-1 MT-1 MT-52 MT-1 MT-1 MT-33 MT-33 
Type 107 108 113 118 118 120 120 
hfe min. 10@2A 10@5A 10@5A 100@ lOA 400@ lOA 100@ lOA 400@ lOA 
Vee (sat) max. 1.5V 2,5V 1.0 V 3,5V 3,5V 3,5V 3,5V 
Ir typical 0,5MHz 0,5MHz 0,5MHz 0.5MHz 0.5MHz 0,5MHz 0,5MHz 
Ve •• (sus) 30 2Nl015 2Nl016 .............. ............. ............... .............. .............. 

50' 2Nl015A 2Nl016A 2N3429 2N2226 2N2230 2N3470 2N3474 
100 2Nl015B 2Nl016B 2N3430 2N2227 2N2231 2N3471 2N3475 
150 2Nl015C 2Nl016C 2N3431 2N2228 2N2232 2N3472 2N3476 
200 2Nl0150 2Nl0160 2N3432 2N2229 2N2233 2N3473 2N3477 
250 2Nl015E 2Nl016E 2N3433 .............. . ............. .............. . ............. 

Maximum Ves - 25V, Is 5A Ve. - 25V, Is 'SA Ve. 15V, Is lA 
Ratings TJ&srG = -65°C to'+150oC TJ&srG = -65°C TJ&S1G = -65°C to +150oC 

Pr = 150W @ 45°C to +175OC Pr = 150W @ 75°C 
ReJc = 0,7°·C/Walt PT = 150W@60oC ReJc = 0,5OC/W 

ReJc =0,75OC/W 
Data Sheets T054-661: 1, 2 TD54-661: 3,6 TD54-663: 1-4 

Military Medium Current/Low Frequency 
Ic Rating 30 Amperes 
Package MT-33 MT-33 , MT-33 MT-33 MT-14 MT-14 MT-14 MT-14 MT-17 Oulllne 
Type 110 110 110 110 115 115 115 115 125 
hfe min. 10@10A 10@15A 10@20A 10@25A 10@10A 10@15A 10@20A 10@ 25A 10@ lOA 
Ve• (sat) max. ,1,5V 1,5V 1,5V 1.5V 1.5V 1.5V 1.5V 1,5V 1.5V 
IT typical 0,5MHz 0,5MHz 0,5MHz 0,5MHz 0,5MHz O,5MHz 0,5MHz 0.5MHz 0,5MHz 
Ve .. (sus) 50 2N2757 2N2763 2N2769 2N2775 2N1809 2N1816 2N1823 2N1830 2N2109 

. 100 2N2758 2N2764 2N2770 2N2776 2N1810 2N1817 2N1824 2N1831 2N2110 
150 2N2759 2N2765 2N2771 2N2777 2N1811 2N1818 2N1825 2N1832 2N2111 
200 2N2760 2N2766 2N2772 2N2778 2N1812 2N1819 2N1826 2N1833 2N2112 
250 2N2761 .............. .............. .............. 2N1813 2N1820 .............. .. ............ 2N2113 
300 .............. .............. .............. .............. 2N1814 .............. .. ............ .. ............ 2N2114 

Maximum VeB - 15V, Is - 7,5A Ves - 15V, Is - lOA 
Ratings TJ&srG = - 650C to + 175°C TmrG = -65°C to +200oC 

Pr = 200W @ 75°C 
ReJc = 0.5OC/Watt 

Pr = 400W @ 60°C 
RSJC = ,350 CfWall 

Data Sheet TD54-662: 5-12 T054-662: 1-4 

TJ&srG= -65°C to +1750C 
Pr=200W @ 75°C ' 
ReJc = O,SoC/Walt 
TD54-672: 5, 6 

20 Amperes 

MT-1A MT-1A MT-1A 
109 109 109 
10@10A 10@15A 10.@20A 
1,5V 1.5V 1.5V 
0,5MHz 0,5MHz 0,5MHz 
. ............. . ............ . ............. 
2N2739 2N2745 2N2751 
2N274'0 2N2746 2N2752 
2N2741 2N2747 2N2753 
2N2742 2N2748 2N2754 .............. . ............. .............. 
Ves 15V, Is ' 7.5A 
TJ&srs =; -65°C to +175OC 
Pr = 200W @ 75°C 
ReJc = 0,5°C/Walt 

T054-661: 9-12 

MT-17 MT-17 MT-17 
·125 125 125 
10@15A 
1.5V 

~O @ 20A 
1,5V 

10@25A 
1.5V 

0.5MHz 0,5MHz 0,5MHz 
2N2116 2N2123 2N2130 
2N2117 2N2124 2N2131 
2N2118 2N2125 2N2132 
2N2119 2N2126 2N2133 
2N2120 .............. . ............. 
.............. .............. .. ............ 

SEE PAGE 1859 FOR WESTINGHOUSE SALES OFFICES 
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SEC. 4900 • SERVOMECHANISMS & COMPONENTS 

BULOVA L) SERVO PRODUCTS 
RESOLVER AMPLIFIERS 

Model Model Model Model Model 
310 315 366 861320104 881320104 

MODEL 310 

Number of Channels: .2 2 2 I 2 
Inputs/Channel: I 1-3 I 2 2 

Voltage Gain: 1.0000 1.0000 1.0000 .4995 .4995 
(Comp. Out/Signal In) 

Gain Stability: ±.I% ±.025% ±.1% ±.02% ±.02% 

Phase Shift: .0±.1 .0±.1 .0±.1 180 ±.I 180±.1 
(Degrees) 

Max. Linear Output: 0-10 0-10 0-20 0-10 0-10 
MODEL 315 (Volts RMS) 

Summing Accuracy: .03% .025% .03% .03% .03% 
Input Impedance (ohms) I meg 200k I meg 200k 200k 

Input Voltage (DC) 28 28 50 28 28 

Type: Series Parallel Series Universal Universal 
Summing Summing Summing 

MODEL 861320104 Load: AEL Vernitron AEL Size Size 
8RP6 VRE23/41 8RP6 8, 11 & 15 8.11 & 15 

Package Size: .938 diam. x 1.22 1.76 x 1.26 x 2.5 .938 diam. x 1.22 1.25 x 1.75 x .76 1.25 x 1.75 x .76 

NOTE: Operating Frequency. all units 400 Hz. 

MOOULATORS/OEMODULATORS-400 Hz-SOO Hz 

MODEL 306 

MODEL 468 

AC Summing (Operational) Amplifiers 

Gains up to 10. Summing inputs .matched to 

.02%. Up to 4 inputs. Single or dual channel 

units available. 

Quadrature Rejection Amplifiers 

Available with gains of. up to 10 and rejection 

ratios of up to 1 SO: 1. Units may be supplied 

with up to 3 summing inputs. Units operate from 

28 or 40V DC. 

Model 301 
Model 468 

Model 306 (Dual Channel) 
Modulator Demodulator Demodulator" 

Ret. Voltage: 26V RMS 26V RMS 10 Vrms 

Input Signal: ±15V DC 0.30V RMS 0-1 Vrms 

Output Voltage: 0-7V RMS ±7V DC ±5V DC 

Gain: .9±10% 1.0 ±IO% I ±0.5% 

Null: 30mV rms max. 30mV rms max. .003%/C· 

Freq. Response: Flat+I-3dB Flal+l -3dB 0-30 Hz 
from DC to 200 Hz from DC 10 200 Hz 

Linearity: ±IO% ±10% ±.5% 

Output Impedance: 40000hns 2000 ohms 500 ohms 

Input Impedance: - 6000 ohms min 500 K ohms 

Package Size: - - 4.5 x 4.5 x 1.0 Card Plug In 

"Has common mode rejection of 60 db or greater at 800 and 60 Hz. 

DC Power Supplies 

Up to K W Range. Current limit, voltage limit, 

filtered, highly regulated. 

Error Signal Detectors 

These solid state circuits are designed to drive 

external or built-in relays. Time delays built in 

to avoid tripping due to pickup signals, low 

hysteresis. Wide magnitude of voltage ranges 

available. 

Gain Control Amplifiers 

Automatic gain control for 400 Hz servo systems, 
with transfer function of 26 divided by the con­
trol voltage. Other transfer functions available 
on request. 

Gyro Wheel Supplies 

Gyro Wheel Supplies can be provided to drive 
gyro-motors ranging in frequency from .400 to 
3200 Hz. Units are specifically designed to 
drive 2 phase gyro motors and their respective 
pick-off windings. 

Phase shift between outputs are held to 90° ± 1 
degree. Oscillator stability is better than lOS per 
degree C. 

Manufacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • LC Filters • Tuning Forks • fork 

Oscillators • Ovens • Coils • Servo Amplifiers 

L'JBuLoval Sp BULOYA SERVO PRODUCTS 
ELECTRONICS DIVISION 61-20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY, INC. WOODSIDE, N. Y. 11377 • 212335-6000 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRivES 

BULOVAL) SERVO PRODUCTS. 
Miniature Solid State, 400 Hz, Servo Amplifiers for Military and Industry 

A W 

, I 

L'Y;.;I 
1866 

*AII units available in 90 0 phase shift. 
POWER OUTPUT 2 WATT 3.5 WATT 6 WATT 
PHASE SHIFT 0° 0°· 0° 

~~m 54221 54321 54322 

MODEL NUMBER 54231 54331 54332 
54141 54241 54341 54342 
54161 54261 54351 

INPUT SIGNAL 
(vrms max. al max. gain) 26 26 26 26 

VOLTAGE 
OUTPUT (linear region) 0-25 0-25 0-25 0-18 
(vrms 

(al raled power) 40 nominal) 40 40 26 

Model # Gain Model # Gain Model # Gain Model # Gilin 
VOLTAGE GAIN ±ldb 54121 1000 54221 1000 S4321 1000 54322 1000 

(vfv max. adluslable down) 
54131 2500 54231 2~00 54331 2500 54332 2500 
54141 5000 54241 5000 54341 sodo 54342 5000 

.' 54161 25000 54261 25000 54351 , 10000 
OUT IMPEDANCE 
(ohllls typical) 100 100 100 10 

pOWER SUPPLY 
28VDC 28V DC 28V DC 26VRM5 (voltage +10%) 

INPUT (at zero signal) 1 1 2 2 POWER 
(watts) (at raliHl load) 5 7 12 12 

wll\dlng TCT*' TCT'* TCT" USE*** 
MOTOR voltage 33-40 33-40 33-40 26 LOAD 

ellec. resistance 800 .... 25% 460 +25% 270 .... 25% 100-350 
AMBIENT operating -55°C to 125°C -55°C to 125°C -S5°C to i250C -55OC to 125°C TEMP. 
RANGE" storige -65°C to lSOOC -65°C to 150°C -65°C to 150°C -65°C to 150°C 
CONFIGURATION 

I I I III 

WEIGHT 
(ounces, approximate) 1.5 1.5 1.5 2 

* All units available in 90 0 phase shift. 
POWER OUTPUT 9 WATT 16 WATT 25 WATT ·40 WATT 
PHASE SHIFT 0° 0° 0° 00 

54421 54521 54621 54721 54722 

MODEL NUMBER 54431 54531 54631 54731 54732 
54441 54541 54641 54741 54742 
54461 54551 54651 54751 

INPUT SIGNAL 
26 26 26 (vrms max. al max. gain) 26 26 

VOLTAGE 
(linear region) 0-25 0-25 0-25 0-18 OUTPUT 0-25 

(vrms 
(at rated power) 40 40 40 40 26 nominal) 

Model # Gain Model # Gain Model # Gain Model # Gain Modt!l# Gain 
VOLT,j\GE GAIN ±ldb 54421 1000 54521 1000 54621 1000 54721 1000 54722 ldoo 

(vfv max. adjustable down) 
54431 2S00 54531 2500 54531 2S00 54731 2500 54732 2S00 
54441 5000 54541 5000 54641 5000 54741 5000 54742 5000 
54461 25000 54551 10000 54651 10000 54751 10000 

OUT IMPEDANCE 
50 SO 25 2 (ohms typical) 40 

POWER SUPPLY 
28V DC 28V DC 28V DC 28 V DC 26VRM5 (voltage +10%) 

INPUT (at zero signal) 3 3 3 3 3 
POWER 
(walts) (at rated load) 20 32 SO 100 100 

wi~dlng TCT** TCT** TCT*' TCT** USE*** 
MOTOR voltage 33-40 33-40 33-40 .33-40 26 
LOAD 

ellee. resistance In .... 25% 100 .... 25% 60 +25% 40+20% 20-100 
AMBIENT operallng -55°C to 12SOC ~550C to 125°C -55°C to 125°C -55°C to 1250C -55°t to i2SOC 
TEMP. 
RANGE storage -65°C to 1500C -65°C to lSO"C -65°C to 150°C -6SOC to lSOoC -65°C to 150"C 
CONFIGURATION 

IV IV V V V 

WEIGHT 
8 8 12 ,12 12 (ounces, approximate) 

Notes: 1. Operating frequency: 400Hz ±20. 60Hz available. 2. Input Signal 
(Max): 26V. 3. Gain Stability: ±2 db over environment. 4. Input Impedance: 
10K ohm5 minimum. 5. Deadband: SOO/V. Gain_ [inv, nb output referred to 
input.] 6. Noise: 250 MV, max, output with input shorted. 7. Bandwidth: 200H2: 
minimum. 8. **TCT - Tuned center tapi ***USE - untuned single ended. 9. 
Mechanical Configuration: Consult factory over 25 Standard Packages available 
for units shown: I .81 x _43 x 1.1 IV 1.43 x 1.87 x 2.03 

Typical II 1 x 1 x 1.5 V 2.21 x 2.51 x 2.37 
. Dimensions: III 1.2x 1.2 x 1.3 

Manllfacturer of the widest range of Frequency Control Components: Crystals • Crystal Oscillators • Crystal Filters • LC Filters • Tuning Forks • Fork 

°i'iiioiAoA~i~RVO PRODUCTS 
ELECTRONICS DIVISION 
OF BULOVA WATCH COMPANY. iNC. 

61-20 WOODSIDE AVENUE 
WOODSIDE, N. Y. 1137,7.212335-6000 
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SEC. 4900 • SERVOMECHANISMS & COMPONENTS 

BULOVAi) SERVO PRODUCTS 
DC SERVO AMPS ... 2.5w to 2,500w 

FEATURES: DESIGNED TO DRIVE: 

• Adjustable Gain • DC Torque Motors 
• Current Limiting • Low I nertia Motors 
• Voltage or Current Feedback • DC Servo Motors 
• Wide Bandwidth • Deflection Coils 
• Low Cost 

DCA SERIES (PLUG·IN, MOLDED) 

SPECIFIClmONS (Nominal) DCA 25 (60)- DCA 25- DCA 200 DCA 300 

OUTPUT (at 28 VDC supply) 
Voltage ±50 VDC peak ±20 VDC peak ±20 VDC peak ±20 VDC peak 
Current ±0.5 amps peak ±1.25 amp~ peak ±10 amps peak ±15 amps peak 
Current Limit Adjust 0.2 to 0.5 amps 0.2 to 1.25 amps 1 to 10 amps 1 to 15 amps' 

INPUT 
Supply Voltage +55 to +65 VDC +20 to +32 VDC +20 to +32 VDC +20 to +32 VDC 
Supply Quiescent Current 0.05 amps 0.05 amps 0.05 amps 0.05 amps 
Bias Supply Voltage -15 ±2 VDC -15 ±2 VDC -15 ±2 VDC -15 ±2 VDC 
Bias Supply Current 0.03 amps 0.03 amps 0.03 amps 0.03 amps 

AMPLIFIER PARAMETERS 
Input Impedance 10K ohms 10K ohms 10K ohms 10K ohms 
Gain (Adjustable) 

As Voltage Amplifier 20 V/V 20 V/V 20 V/V 20 V/V 
As Current Amplifier 0.5 AIV 0.5 A/V 0.5 A/V 0.5 AIV 

Frequency Response 
Small Signal 10K Hz 10K Hz 10K Hz 10K Hz 
Full Output 1K Hz 1K Hz 1K Hz 1K Hz 

Output Impedance (Dynamic) 0.1 ohm 0.1 ohm 0.1 ohm 0.1 ohm 
Drift, Referred to Input 10 micro V/oC 10 micro vice 10 micro vice 10 micro V/oC 
DC Dead Band ±50 micro V ±50 micro V ±50 micro V ±50 micro V 
Weight 4 oz. approx. 4 oz. approx. 10 oz. approx. 10 oz. approx. 

INTERNAL DISSIPATION (at 25°C Mounting Base Temperature) 
Continuous 

I 
10 watts 10 watts 100 walts 150 watts 

100 Milliseconds (10% Duty Cycle) 20 watts 20 watts 200 watts 300 watts· 
Derating for Temperature .075 watts/oC .075/oC .75 watts/O(; 1.0 watts/oC 

Operating Temperature Range: -.550C to + 1250C - DCA 25 and DCA 25 (60) can be used to drive external bridge with rating up to 300 watts. 

DCAM SERIES (MODULAR, FIELD REPAIRABLE) 

SPECIFICATIONS 

OUTPUT 
Voltage 
Current 
Current Limit Adjust 

INPUT 
Supply Voltage 
Supply Quiescent Current 
Bias Supply Voltage 
Bias Supply Current 
Fan Power 

AMPLIFIER PARAMETERS 
Input Impedance 
Gain ~djustable) 

As oltage Amplifier 
As Current Amplifier 

Frequency Response 
Small Signal 
Full Output 

OU'ftut Impedance (Dynamic) 
Dri t, Referred to Input 
DC Dead Band 
Weight 
Size 
Operating Temperature Range 

INTERNAL DISSIPATION 
Continuous 
100 Milliseconds (10% Duty Cycle) 
Derating for Temperature 

.. 
All DCAM units have opllon for Internal preamplifier. 

•. (1) At 26V DC Supply Voltage 
(2) At 75V DC Supply Voltage 

DCAM·100 

±20V DC (1) 
±7.5 Amps 
1 to 7.5 Amps 

26{DC ±6VDC 
O.OS Amps 
-lSV DC 
25ma 
Not required 

10K ohms 

20V/V 
SA/V 

10KHz 
1KHz 
0.1 ohm 
10 micro V/oC 
±50 micro V 
2 Ibs. approx. 
3" x 6" x 2.S" 
- 5SoC to + 125°C 
Mtg. Base Temp. 

50 Watts (4) 
100 Watts (4) 
.25 Watts/oC 

(3) Can be same as supply voltage source 
connected with separate leads 

DCAM·300 

±20V DC (1) 
±15 Amps 
1 to 15 Amps 

26V DC ±6V DC 
O.lS Amps 
Not required 
Not required 
Not required 

10K ohms 

20V/V 
SA/V 

10KHz 
1KHz 
0.1 ohm 
10 micro V/oC 
±50 micro V 
3.S Ibs. approx. 
3" x 6" x S.S" 
- 550C to + 125°C 
Mtg. Base Temp. 

150 Watts (4) 
300 Watts (4) 
1 Watt/oC 

DCAM·1000 

±65V DC (2) 
±15 Amps 
7.5 to 15 Amps 

±75V DC ±5V DC 
None 
±75V DC ±SV DC (3) 
100ma 
115V AC, 60Hz 

10K ohms 

10V/V 
Not app. 

10KHz 
1KHz 
0.1 ohm 
10 micro V/oC 
±SO micro V 
13 Ibs. approx. 
7" x 6" x 12" 
0·500C Ambient 

500 Watts (5) 
1000 Watts (5) 
10 Watts/oC 

(4) At 2SoC Mounting Base Temperature 
(5) At 25°C Ambient Temperature 

BULOVA SERVO PRODUCTS 
ELECTRONICS DIVISION 61·20 WOODSIDE AVENUE 
OF BULOVA WATCH COMPANY. INC. WOODSIDE. N. Y. 11377 • 212335-6000 
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meet applicable MIL Specs. 
Arrie,lifie,rs available which utilize state of the art Integrated Cir· 

• SPECIAL electronics designEill to your tletai led specification ips and Hybrids. ' . 

901, (Flat Pack) 

Input 
T~milel'atute Output Output Output Signal Input Power. 

Power Voltage Frequency Frequency Impedance Gain Required Range 

3.5W 40VCT 400 CPS 400 CPS 10K 2,500 28VDC -55°C +125°C 
3.5W 40VCT 400 CPS 400 CPS 10K 5,000 ~g~8g -55°C +125°C 
3.5W 40VCT 400 CPS 400 CPS 250K 2,000 -55°C +125°C 
3.5W 40VCT 400 CPS 400 CPS 10K 2,500 115V 400CPS -55°C +125°C 

6W 40VCT 60 CPS 60 CPS 10K 1;000 28VDC -55°C +85°C 
6W 40VCT 400 CPS 400 CPS 50K 1,000 28VDC -5.?oC +125°C 
6W (90°) 40VCT 400 CPS 400 CPS 30K 1,000 28VDC -55°C +125°C 
16W 40VCT 400 CPS 400 CPS 10K 1,00q 48VDC ~55°C +71°C 
16 W (0°/90°) 40 VCT 400 CPS 400 CPS (2) 10K 1.000 28VDC -55°C +1oo°c 
16W (90°) 40VCT 400 CPS ,DC(2) 50K 1000 28VDC -55°C +l25°C 

115V4QO CPS 
-55°C + 100°C 16W 40VCT 60 'CPS 60 CPS 10K 1,000 28VDC 

16W 40VCT 60 CPS U DC lOOK' 1000 28VDC -55"C + 100°C 
40W (90°) 40VCT 60 CPS 60 CPS 20K 1doo 28VDC -55°C +71°cfc 
40W (90°) 40VCT 400 CPS 400 CPS 10K 1,000 28VDC -55°C +10 °c 
40W (90°) 40VCT 400 CPS DC 10K 500 28VDC -55°C +100°C 

1 

10WI200W 20V DC (2) iOK 10 28VDC - 55°C + 100°C 
(Flat rack - Short Circuit Proof) 

20W 22V DC DC (2) 10K 500 28VDC -55°C +85U C 
40 W (Short Proof) 22V DC DC (2) 10K 500 28VDC -55°C +85°C 

125 W (Short Proof) 20V DC • DC (2) lOOK' 200 28VDC -55°C +71°C 
220 W (Short Proof) 20V DC bC(2) 25K 200 28VDC -~5°C +71°C 

500 W (Short Proof) 50V bc DC 10K 10 }50-:400CPS -55°C+71°C 
o 3 Phase (1 Phase Available.) . 

980-8 800W 50V DC DC 10K 100 }50-400 CPS -55°C +7PC 
3 Phase (1 Available.) 

'MODIFICATIONS to gain, input impedance, ::.ignal frequency, power level and operating temperatLlre available. 

985 6.5W 23 VDC DC DC 10K 

Provisions for Balance and Null current adjustment. Will drive either a single center 

Full Wave 

Full Wave 

FJII Wave 

10V 

50V 

10V 

bc 
DC 

DC 

60 CPS 

400 CPS 

10K 

10K 

60 to 5000 CPS 10K 

-55°C +71°C 

coil or two separate 

-55°C + 125°C 
R .. t .. r .. n,. .. 

-55°C +125°C 

CONTROL TECHNOLOGY CO., inc., 41-16 29th Street, Long Island City, N.Y. 11101.212 EMpire 1-2133 
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• Units available which will meet applicable MIL Specifications 

• Devices designed to operate with A.C., D.C., synchro or resolver 
command signals. 

• All units feature self·contained transistorized high reliability elec· 
tronics and pewer supplies. 

• Units now in use on numerous systems involving: 
Simulators Ground Support Aircraft instrumentation 
Fire Control Missile Tracking Missile instrumentation 
ASW High Accuracy Positioning Stable Platforms 

• Special systems can be designed' in accordance to your detailed 
specifications. CTC will also design "Interface" equipment to 
integrate major control systems. 

INDICATORS 

CS·211 Shipboard Indicator 
CS·l06 Single Pointer Indicator CS·l09 Dual Pointer Indicator 

CS·202·2 300 lb. in. actuator 

CS·198 250 oz. in. 0.1 % accuracy actuator 

ACTUATORS 

CS·202·1 Two speed synchro 
high accuracy actuator 

__ .1.111.11 ••• 1.1_1 ••••• 11 •••• ___ S PE C I A L SYST EMS 

Digital Control System Dual Channel Resolver Angle Computer 

CONTROL TECHNOLOGY CO., inc., 41-16 29th Street, long Island City, N.Y. 11101 • 212 EMpire 1·2133 
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I DRANETZ) 
ENGINEERING L. ABO RAT 0 R I E .9 INC 0 R P 0 RAT E 0 

PLAINFIELD, NEW JERSEY 07062 • TEL. (201) 755-7080 

SERIES 506, 506A 
SYNCHRO COORDINATE CONVERTERS 

Series 506 and 506A Synchro Coordinate Converters, through 
the use of coordinate transformation techniques, convert an 
X-V recorder intp a synchro recorder for plotting polar and 
rectangular beam patterns (signal levels vs. synchro ~haft 
angle). 

FEATURES: 
• Synchro angle offset control 
• .No moving parts 
• Front panel zero and calibrate controls 
• Compatible with most 60 Hz synchros such as 15CX6, 

23TX6 (400 Hz units also available) 

APPLICATIONS: 
• AntennCi testing 
• Range and bearing plotting 

.• Calibration of u[1derwater and airborne acoustical devices 
• Measurements of electromagnetic and acoustical fields 

SERIES 505 DISPLAY COORDINATE CONVERTER 

Series 505 Display Coordinate Converter is an interface 
device which provides coordinate transformation of inputs 
for plotting on X-V recorders. It performs an integrated series 
of functions, selectable by a front panel mode switch. 
Depending on the recording. mode chosen, the 505 selects 
the proper coordinate system, sets the gains, and injects 
the proper axes offsets in accordanCe with preset controls. 
In addition, the operator may select special conditions for 
his application; such as scale expansion of signal level or 
synchro angle, or axis offset of the signal input. 

The Series 505 Display Coordinate Converter performs all 
of the functions of the Series 506 and 506A. In addition the 
505 has provisions for plotting one function against the log 
of a second ·function (e.g.: output vs log frequency), as well 
as plotting X-V data. 

APPLICATIONS: 
• Complex plane or other X-V plots, imaginary vs. real, or 

other DC vs. DC signals. 
• Response 

Level, phase or immitance vs. frequency, log frequency or 
other functions 

• Response Reference Comparison . 
Provision for subtraction of curve follower output from input 
signal for recording deviation from precalibrated standard. 

SPECIFICATIONS 
Rectilinear Beam Plots (506A only) 

DC(sl,nal) ----Ir-:-~ lSiA 
x AnlJle 

AC (synchrol -----1<:--:::-r---t;~:::::::::==:J 
Converts li~ear. (V) ¥s. AC Synchro (8) to linell' V VS. LInear fl 

DC Signal Input: Direct feed thru to' recorder 
AC Synchro Inpub 115/90 V 60 Hz, IX (36x usable for 
highest accuracy) 
X Output: 0 to +4.5 Vdc 
Full Scales: 18° and 36° with 36X synchroj 90°, 180° 
and 360° with IX synchro. 
Acuracy: ±0.02° for 18° and 36° scales; 0.15° for 90° 
and 180° scalesj ±0.3° for 360° scale. 

Polar Beam Patterns (506 or 506A) 

.."~"~ DI 
'AC("nch~",put3wlrel~L-__ ""':"' __ -'. 

Converts ilnllar (V) vs. AC Synchro (If) to V sin 9 VS. V COS II 

DC Signal Input·: 0 to +5 Vdc 
AC Synchro Inputi115/90 V 60 Hz, IX 

e Y Output: ±(O to 2.2 V) from origin of + 1.4 v 
X Output: ±(O to 2.2V) from origin of +2.2 v 
Accuracy: ±1% fs Radiusj ±1° in angle 
AC Power Input: 115 V, 60-400 Hz, 0.1 amps rms approx. 
Mechariical- Size: 3¥2" high x 17" deep x 19" wide 
for rack mounting 

, Weight: 18 poundsj shipping, 27 pounds 

SPECIFICATIONS 
X·YRecorder X.YRecoroer 

r Imaginary +'mmlttan Signal 

1-V reai{DC V b DC (Signal)""":' 

505 ..-. . - \- + 
1- real 

Transfer 
V Imag(tlC DC Clinearwith frequencyl_ 

50S 
X 

-~ 

Converts linear vs linear to: linear vs linear, 
linear vs one decade log, linear vs two decade log 

Rectilinear Beam Plots (Same as for 506A>' 
Polar Beam Patterns (Same as for 506 & 506A) 
Linear vs. log 
DC Signal Inpilt·: 0 to + 5 Vdc** 
DC (Fniquency) Input·: 0 to + 10 Vdcj + 1 to + 10 v for 
one decade logj +0.1 to +10 V for two decade log 
Y Output: 0 to +2.5 Vdc,. adjustable 
X Output: 0 to +5 Vdc, adjustable 
Accuracy: Linear ±0.1 % fSj Log ± 1 % of reading 
Calibrated offsets from -40 dB to +20 dB in steps of 
10 dB, and selection of 20, 50 and 100 dB full scale on 
the Y axis when using dc logarithmic input signal (e.g. 
from Dranetz Model 220 Log Sampling Voltmeter). 
Linear X-Y Plotting 
DC Inputs·: Two - each ±5.0 Vdc 
X 8. Y Outputs: each 0 to +2.5 'idc, adjustable 
Accuracy: ±O.l % fs 
Suitable for use witb Dranetz 202 or 202A Vector Com­
ponent Computer . . 
AC Power Input: 115 V, 60-400 Hz, 0.1 amps rms 
Size: 3il2" high x 17" deep x 19" wide for rack mounting 
Weight: 18 poundsj shipping, 27 pounds . 

* Suggested levels - will accommodate ±25% gain and offset variation. 
** Additional input for subtration of curve follower output. -5 vdc (regulated) 

available far connection across curve follower potentiometer. 
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I DRANETZ) 
ENGINEERING LABORATORIES INCORPORATEr;:J 

PLAINFIELD, NEW JERSEY 07062 • TEL. (201) 755-7080 

COMPUTING MODULES Series CM Computing mod­
ules consists of the CM-lOOO 
DC Log Amplifier; CM·llOO 
Phase Generator; CM-1200 
Phase to DC Converter and 
CM-1300 Phase Sensitive 
Detector. All are packaged 
in low-profile, flat package 
for printed circuit mounting. 

'CM-11DD SYNCHRO TO PHASE CONVERTERS 

The Model CM-llOO converts the output of a 3-wire or 4-wire synchro 
to variable phase square waves. This module, using an AC reference, 
produces three square wave outputs: a reference signal. a quadrature 
signal (a signal shifted 90° from reference) and a signal shifted by 
an angle equal to the shaft angle. If grounding of one side of a 4-wire 
synchro resolver is permissible, the Phase Generator will operate from 
the 4-wire resolver through an isolation network (see data sheet). 
When used with a 3-wire synchro or torque transmitter, a Scott-T 
transformer must be employed. Used with a CM-1200 or CM-1300 
module, the phase generator will convert a synchro signal. to a DC 
analog, or to sin and cos functions for rectangular coordinates. Its 
new conversion method features matched phase shift networks for 
variable and reference signals to assure an accurate output. Matched 
filters for the reference and variable channels makes the phase gen­
erator insensitive to noise or distortion. 

APPLICATIONS: 
• Signal Conditioning • Synchro to Analog Conversion 
• Polar to Rectangular Conversion • Synchro to Digital Conversion 

CM-1200 AND CM-121D PHASE TO DC CONVERTERS 

The CM-1200 series module converts an input of two square waves 
of the same frequency to a DC output proportional to the phase 
between the signals. The Model CM-1200 produces full scale output 
for 360°, 720°, to 1440°, selectable by means of external jumpers, 
and including provision for externally resetting the output tocorre­
spond to less than 360°. The CM-1210 produces a single full scale 
output for 360°. When used with a CM-llOO module, the two combine 
to convert a synchro output to a DC signal proportional to shaft angle. 
The output drive is compatible with CM-llOO or TIL logic levels. 

APPLICATIONS: 
• Signal Conditioning • Synchro to Analog Conversion 
• Synchro to Digital Conversion 

CM-1300 PHASE SENSITIVE DETECTOR 

The CM-1300 series Phase Sensitive Dectector produces DC outputs 
corresponding to real and imaginary components of an AC signal, 
using as inputs, three phase related square waves and a DC level. 
The outputs from the CM-1300 are equivalent to E cos /I and E sin II. 

Internal gain and offset adjustments for each output channel are 
preset at the factory. Provisions are made for external changes of 
these settings. Internal filters provide maximum harmonic rejection. 

APPLICATIONS: 
• Signal Conditioning • Antenna Pattern Recording 
• Navigation Plotting • Polar to Rectangular Conversion 
• Transducer Pattern Measurement 

For application information on any of the CM MODULES, request 
specific bulletins. 

FEATURES: 
• Temperature stabilized 
• Integrated circuit design 
• Reverse voltage protection 
• Printed circuit mounting 
• 32-1250 F operating temperature range 
• Meet M I L-E-16400 
• Input Power: :tIS Vdc :t2% 

SPECIFICATIONS 
Signal Input Levels (Simultaneous): 

Ifl, 3 V :t10% AC (representing sine of shaft angle) 
#2, 3 V :t1O% AC (representing cosine of shaft angle) 
#3, 3 V :t10% AC Reference (CM-llOO only) 

Output: . 
#1, 20 V p-to-p square wave (phase variable with shaft angle) 
#2, (CM-lIOO only) 20 V p-to-p square wave locked in phase 
with reference signal 
#3, (CM-llOO only) 20 V p-to-p in quadrature with output #2 

Accuracy: :t12 minutes of arc 
Temperature Coefficient: :to.01 minutes of arc per OF 
Slew Rate: 1000°/ second at 60 Hz - 7000° / second at 400 Hz 
Frequency: 

CM-llOO-60 and 60 Hz, :t5% 
CM-llOO-400 and 400 Hz, :t5% 

Output Load: 2 k!! or higher (DC coupled) 
Size & Weight: 3" x 4.5" x 0.625"; 7 oz. 

SPECIFICATIONS 
Input Signals: Reference & Variable Phase 

A. Direct Coupled from CM-llOO or any phase related pair of 
square wave signals 15 V pop to 25 V pop 
B. TTL logic levels (+4 and 0 V, 4 mA sinking logic) 

Input Impedance: A. k !!: B. 4 mA sinking logic at 0 v. 
DC Output Signal: +3.6 volts full scale (provisions for external 

adjustment of offset and gain) 
Output Impedance: 100 ohms maximum 
Range: CM-1200: 0-360°, 0-720°, or 0-1440°. CM-1210:. 0-360" 
Temperature Coefficient: :to.005% FS per OF 
Frequency: CM-1200-60 and CM-121O-60: 60 Hz :t5% 

CM-1200-400 and CM-1210-400: 400 Hz :t5% 
Rise/Fall Time (10% - 90% points): CM-1200-60: 200 ms 

CM-1200-400: 30 ms 
Accuracy: :t12 minutes of arc per 360 degree cycle 
Size & Weight: 3" x 4.5" x .625"; 7 oz. 

SPECIFICATIONS 
Input: ,.1, 20 V p-to-p square wave variable phase 

#2, 20 V p-to-p square wave reference phase 
#3, 20 V p-to-p square wave in quadrature with #2 
#4, 0 to + 5 V dc 

Output: E cos II, 0 to :tl0 Vdc; E sin /I, 0 to :t1O Vdc 
Frequency: CM-1300-60: 60 Hz; CM-1300-400: 400 Hz 
Accuracy (at 2S0C): :!:1 degree (angle); :!:2% fs (Magnitude) 
Temperature Coefficient: Magnitude: :!:0.05% fs per OF 
Size & Weight: 3" x 4.5" x 0.625"; 7 oz. 

TYPICAL SYSTEM APPLICATIONS OF CM MODULES 

SYNCHRO TO DC CONVERTER SYNCHRO TO SIN/COS CONVERTER 

e.- 51 
Resolver rsr- Inpul' ~ i-.- - -or ~ Transformer Resolver inpul' e.- 5ynchro ~ CM1100-60 ~ CM1200-60 ~ -~- or 

or - Transformer - CM1100-60 -or 
~ 

Synchro CM1300-60 
CM1100-400 CM1200-400 e.- ar or 

~ -- CM1100·400 CM1300-400 - Reference . ~ - 115 V Transformer 
--,-

P/N-101691 - ~I Reference -
'.: '. " '\ :'Inpu~ Transf.ormer ' .. ,"':. ' , 115 V Transforme r -P/N-I01691 

'Synchro Input. " "Output " ";' I " Model' 
90 V or 57 V -3 V 2 ,p 101689-1 

___ !..1. 1R.V 3 V 21, 101689-2 --22.5 26V 3V2,p 101689-3 
ResolVer'lnpu ::; ",' ,;.-. '':;Olltput::- i,,' .,- , ". " ~ , ,'0 For information describing synchro-to-digital converlers and logarithmic de 

11.8, 20.5, 26 3V2,p 101690 
amplIfIers, please ca II or wrlle our planl or sales representative. 
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INSTRUMENTS, AMPLIFIERS and ACCESSORIES 
FOR MILITARY AND INDUSTR!AL CONTROL SYSTEMS 

SERVO AMPLIFIERS 

• DC, P()t and synchro inputs 

• 60 and 400 rv outputs 
• Hybrid 972A (.5 cu in, 9 watts) to Triac 

893A (800 watts) 

• 160 different models 

SERVO TESTERS 

• 100C, general purpose use 
• 103A, prod and field test 
• Frequency and transient response 

• For DC and AC servos 

SVNCHRO AMPLIFIERS 

• 929R, 90V./line, 400,,-, stators 

• 820A, 90V./line, 60"-' stators 
• Buffer CX's from CT and TR loads 

• High accuracy and fast response 

SERVO DEMONSTRATORS 

• Laboratory experiments 

• Industrial training 

• Synchro and pot data 
• 60 and 400 'V models. 

SVNCHRO DIRECTORS 

• Generate 1 and 36 speed sUitor voltages 

• Constant velocity and harmonic motion modes 

• Computer programmed 

~ 
• 60 and 400"-' stator outputs. 

II 
~ - INDUSTRIAL CONTROL COMPANY 

Write for Catalog of our COMPLETE Servo Line. 

CENTRAL AVENUE AT PINELAWN • FARMINGDALE, L.I., N.Y. 11735 • 516'694-3000 
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STANDARD MODULES or SPECIALS 
MIL·GRADE AND FAST DELIVERY 

High Torque 
SYNCHRO REPEATERS 

• 770 Ser.ies for 400 'V 

• 847 Series for 60 rv 

• 8' error 
• 300 oz in shaft torque 

• 117V. line power 

Two Speed 
SYNCHRO REPEATERS 

• 771 Series for 400"" 
• 921 Series for 60rv 
• 16,25 and 36 speed 
• Shaft at hi speed 
• 117V. line power 

DCandAC 
POT FOLLOWERS 

• 900 Series 
• DC, 60 or 400 "" inputs 

• I, 3 or 10 turn pots 

• Torques to 300 oz in 
• 117V. 60 or 400 "" power 

Precision DC 
VELOCITY SERVOS 

• 982 Series for 60--
• 983 Series for 400-

• -!-'10V. DC command 

• 117V. line power 

• Wide range of torques 
and speed. 

3 Axis 
SERVO INDICATOR 

• type 909A 

Bi-Directional 
PRECISION SPEED 
CONTROL 

• type 923A 

Process Control 
DELAYED SIGNAL 
GENERATOR 

• type 849B 

Custom Assemblies 
TO CUSTOMER 
SPECS. 

• type 869A (typ.) 
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ED o·A and A·D Converters 
MULTIPLEXED SYNCHRO TO DIGITAL 
SERIES 1601 
All solid state·converters 
cOl)vert up to 8 mixed . 
sync~ros or nisqlliers to bi­
nary digital output. A three 
line address sel!,!cts the in­
put to ·be converted. Upon 
receipt of a start conver­
Sion pulse, conversion 
of the addressed input be­
gins. The output appears in 
a storage re~ister and is 
retained until the next con­
version command. Over 300 
conversions per second 
may be made. 

DIGITAL TO ANALOG 
CONVERTERS 
SERIES 1800 
Converts up to 13 bit dig­
ital input to DC output. 
these miniature low cost 
converters contain their 
own reference. 

". ' 

ANALOG TO DIGITAL CONVERTERS 
SERiES 1500 
Are miniaturized analog to 
digital converters which, on 
command convert a D.C. 
input, to 8 or 10 bit digital 
output 

. . . I 
SYNCHRO TO DIGITAL CONVERTER 
SERIES 1623 
Synchro/Resolver to Digital 
Converters convert all 
standard sylichros or re­
solvers to bi nary or BCD 
output. Three modes of self 
or slave operation enable 
easy interfacing with com­
puters and data processes. 

.' . . 
SYNCHRO/RESOLVER INPUTS: 400 Hz, 
11.81,'1 or 90 VRMS line-to-line. 
AC REFERIt~CE: 26V or 115V RMS 
DiGITAL OUTPUT: 12 bit binary MSB 180· 
DATA LEVELS: TTL-DTL 
STATIC .At:I;~R~CY: six minutes 
CONVERSION .TIM!:: 3.6 milliseconds max. 
(j~JOA~TI!IIQ TEMP.: 0 to 70·C 
PACKAGE: 10 x 6.x 5" metal case plus con­
nectors. Converter is mounted on plug-in 
P.C: bCiard~· 
OPTIONS: Up to 64 channels input, 60 Hz 
Synchro or Resolvers, one millisecond con­
version time, 19" rack mounting, -55 to 
+85·C operation 

DIGITAL INPUT: 8, 10, 12, or 13 Parallel, 
DR-tTL compatible. 
OUTPUT VOLTAtE: 0 to + 10V, Output im­
pedance: 1 Ohm max. 
iJNEARITY: 112 LSB 
SETTLiNG TIMIt: 10 p's max (to 1 LSB) 

• OPERATING TEMPERATURE: 
o to 70·e or -55 to +85·C. 
TEMP. COE.FtICIENT: ± 20 ppm of FS/oC. 
DC POWER: ± 15V ± 3% at 30 MA 
PACKACE: Metal case i.53 x 2.03 x 0.75"H 
plus P.C. terminals and st4ds ori bilse. 
OPTIONS: 300 nanoseconds settling time, 
bipblar DC or AC oiltput, 

DC INPUT: 0 to +10V into 10K otims min. 
DIGITAL OUTPUT, 8 or 10 bits parallel, 
DTL-Ttl" compatible. . 
CONVERSION tiME: 25 microseconds max. 
RELATlII~, ACCURACY: ¥~ LSB 
TEMP. COEFFICIENT: ± 20 ppm of FS/oC. 
OPERATING TEMPERATURE: . 
b to 70·C or -55 tb +85'C 
DC POWER:. ± 15V ± 1 % at 70 MA each and 
5.2V ± 0.311 at 300 MA max. 
PACKAGE: 0.75~.H. x 2.03 x 4.03 metal case 
with P.C. terminals and 4 mounting studs. 

INPUT: Synchro or Resolver or both, 60 or 
400 Hz, 11.8 or 90V line-to-line, 26 or 115V 
RMS line. ' 
D.IGITAL OUTPUT: 12 bit parallel binaiy reg­
ister, DTL-TTL compatible, MSB 180·, or 
4 decade BCD~ 
CONTROL MODES: (a) Ihternal Convert and 
update; (b) External Command Convert and 
Update; (c) External Command Convert, 
Internal Update 
CONVERSION TIME: 2.4 ms Max. In internal 
mode, conversion time adjustable down to 
one conversion in 3 seconds. 
CONTROL OUTPUT: Data ready pulse of 
100 ns nominal width appears when conver­
sion is complete 
STATIC ACCURACY: ± 1 LSB 
OPERATING TEMPERATURE: 0 to 70·C 
DC POWER: ± 15V ± 2V at 50 MA max and 
+ 5V ± 10% at 350 MA max. 
PACKAGE: Furnished on 4112 x 12 P.C. plug-in 
board 

TRANSMAGNETICS INC. 
210 Adarps Boulevard, Farmingdale, New York 11735 • Phone: 516-293-3100 
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SINE -COSINE TO 
SYNCHRO OUTPUT 
676 SERIES 
Accepts DC Sine and Co­
sine inputs and generates 
three-wire synchro output 

1612 SERIES 
Accepts a linear DC input 
proportional to angle and 
generates a three-wire 
synchro output. 

Solid State Synchro Drivers 
Transmagnetics solid state synchro drivers will drive torque receivers, control trans­
formers and differentials. Torque receivers, in particular, are difficult loads, drawing 
large surges on turn-on or with step changes. Years of design effort have resulted in 
the Transmagnetics line of drivers with protection against short circuit and synchro 
load malfunction but with the required surge current drive capability for synchro 
operation without "hang-up" 

STANDARD MODELS AVAILABLE, 
S,nchro Load 

Capabilit, 

TR=::~~:ers 
CT=cantrol 

Nom. V Plug· transformer 
Line to Ref HZ Fre- In P.C. CDX=cantrDI 

Model No. Line VRMS quenc, Card differential 
650·31 11.8 26"'5% 400"'5% 4'12,8 to 3 size 11 TR's 
A676·10 11.8 26±5% 400±5% 4'12,8 to 3 size IITR's, 

CT's, COX 
A676·10HP 11.8 26±5% 400±5% 4'12>12 to 2 size 15TR's, 

CT's, COX 
A676·90 90 115±5% 400±5% 41',,8 1 size 11TR, 

CT's & COX 
A676·90HP 90 115±5% 400:!:5% 41'2,12 size 23TR, CT's 

& COX 
A676·60 90 115:!:5% 60:!:5% 4'12,8 CT's & COX 
A676·60HP 90 115:!:5% 60:!:5% 4'12,12 Size 23TR, 

CT's & COX's 

OTHER SPECIFICATiONS: 
INPUTS: Two DC inputs from-lO to +lOV 
into lOOK ohms min. representing sine and 
cosine of the angle. . 
ACCURACY: 10 minutes of arc 
DC POWER: Three wire + and -25V for 
l1.8V L.L outputs. Three wire + and -l50V 
for 90V L.L outputs. 
DC CURRENT: The DC current drawn is ap­
proximately 'h the AC current drawn by the 
load. TR's are extremely heavy loads. Consult 
Transmagnetics application engineering for 
specific requirements. 
TO ORDER: Add "c" to model number for 
0-70"C operation. Add "M" for ...,.55 to +85"C 
operation. 

C670 sin-cos generator, 
(Specifications will be found in Computing 
Resolver Section of Transmagnetics EEM 
pages. 

• 676 Synchro Driver. 
Select model from listing above. 

I 
SYNCHRO BUFFER AMPLIFIER 

SYNCHRO INPUT: 90V or 11.8V L.l 400 Hz 
into lOOK ohm min. impedance. Input is 
transformer isolated. 
SYNCHRO OUTPUT: 3 wire synchro 11.8V 
nominal l.L. 52 output is common to DC 

1620 SERIES 
are synchro buffer ampli­
fiers to drive up to three 
size 11 11.8Vl.l torque 
receivers. 

I supply common. . 
ACCURACY: 6 minutes of arc. 
DC POWER: Plus and minus 25V ± 5%. 
Torque receivers draw heavy surges. Consult 
Transmagnetics application engineering for 
current requirements on supply. 
OPERATING TEMPERATURE: 
o to 70"C or -55 to +85"C 
PACKAGE: 1.78"H X 3.19 X 3.44 

DIGITAL TO SYNCHRO/RESOLVERS 
DIGITAL INPUT: 13 parallel lines, DTl-TIl 
compatible, MSB is 180". 
SYNCHRO/RESOLVER OUTPUT: 3 wire 
synchro or 4 wire resolver output, isolated. 
11.8V L.l for loads of 100 ohms min or 90V 
L.l at 6000 ohms min, 400 Hz. 
REFERENCE INPUT: 26V or 115V RMS 

CONVERTERS 
1670 SERIES 
converts 13 bit binary 
digital input to 3 wire 
synchro or 4 wi re resolver 
output. 

± 10%, 400 Hz ± 5%. 
ACCURACY: ± 4 minutes 
DC POWER: 
+ 15V ± 5% at 120 MA no load 
- 15V ± 5% at 120 MA no load 
+ 5V ± 5% at 150 MA 
CONVERSION TIME: 50 microseconds max. 
PACKAGE: P.C. card 4.5X6X1.5" above board. 

TRANSMAGNETICS INC. 
210 Adams Boulevard, Farmingdale, New York 11735 • Phone: 516-293-3100 
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PREDESIGNED 
MECHANISMS 

A complete line of off-the-shelf components for 
assembling an unlimited variety of geared mecha­
nisms. Gear ratios to 78,125:1, zero-backlash. 
sIlring-loaded gears and torque-limiting slip 
clutches are featured. Assembled units meet de­
sign and materials requirements of MIL-E-5400 
and MIL-E-16400. 

ASSEMBLY COMPLETED MECHANISM 

For complete data and catalog oj stocked compo­
nents, request Bulletin 102. 

CUSTOM. DESIGNS 
PMC spe~ializes in design and manufacture servo 
mechanisms and mechanical modules to user re­
quit~ments for airborne, ground support, com­
munications, fire control and other critical appli­
cations. The units shown below are typical of the 
mechanisms designed and manufactured for mili­
tary and industrial equipments. 

Short read time delivery on both prototypes and pro­
duction quantities. 

ADJUSTABLE LIMIT 
SWITCHES & STOPS 

0-10, -20, -40 revolutions without snap action 
switch, 0-25 revolutions with snap action switches 
actuated just before 'mechanical stops. All models 
infinitely adjustable with single external screw. 
SPDT snap action switch rated 7A, 250V. 

Limit$top 
Series LS 100 

% and 'Va" dla. 

For complete data, 

Li~it Stop And S';itCh 
Series LS 300 

1%,,' dia. 

request Bulletins 103 and 104 

CAM SWITCHES 
Adjustable-In-Motion 

PMC's patented cam switch design incorponltes 
in a single component all the functions of a con­
ventional plate cam, cam follower and snap­
action switch, eliminating the need for separately­
mounted cam mechanisms and switches and their 
associated hardware. Externally-adjustable dwell 
angles can be set to any position with respect to 
the shaft. All models available as single- or multi­
switch types, with ganged switches independently 
adjustable. 

Model CS 402 Miniature Cam Switches 

Miniature units designed and manufactured to 
military and aerospace specific~tions. 

Diametet: 1~1/16", equivaient to 
to BliOrd Size 11 

Length: 0.8", one switch, plus 0.5" 
per switch 

Dwell Angle: 30 to 357 0 
Switch: SPDT 
Rating: 5A,250VAC, 3bvbC 
Multi-Switch Models: up to 10 

switches . 
Shaft: 0.125" dla. 

Fbr complete data, request Bulletin 106 

. ' 
Model CS 601 Subminiature Cam Switches 

Subminiature units for airborne, space vehicle 
and other applications where size and weight are 
critical. 

Diameter: 0.75~/, equivalent to 
BuOrd Size Ii 

Length: 0.730" one switch, plus 
0.437" per switch 

Dwell Angle: 30 td 3570 
Switch: SPDT . 
Rating: 7 A, 250VAC, 30VDC 
Shaft: 0.125" dia. 
Multi-Switch Modeis: up to 8 

switches' 

For complete data, request Bulletin 109 

Model CS 501 High-Power Cam Switches 

lndustrial types for control, cycling and se­
quencing of machine operations. End- or side­
mounting, with or without switch' tc;)Vers. Dials 
permit visua1 adjustment of switching points and 

dwell angles. 
!)well Angle: 50 to 355 0 
Diameter: 3.5" 
Length: 3" one switch, plus 

1.5" per switch 
Shaft: 0.5" dia. 
Switches: SPDT, DPDT. 

Special types to 
requirements. 

Ratings: to 25A and 600 V, 
inrush current 
to 15A. 

For complete data, request Bulletin 108 

P R EelS ION M E C HAN ISM S CO R PO RAT 10 N 
44 BROOKLYN AVENUE, WESTBURY, l.1., NEW YORK 11590 • (516) ED 3-5955 
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TYPE 

SEALED, MILITARY 

SEALED, COMMERCIAL 

GENERAL PURPOSE 

HEAVY DUTY 
GENERAL PURPOSE 

MOTOR STARTING 
AND PROTECTION 

SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

AIRPAX 
ELECTRONICS 

Airpax magnetic circuit protectors provide reliable, low cost circuit pro­
tection for industrial applications and ground support military equipment. Handle 
action is trip free, making it impossible to hold the circuit closed against a fault. 
Multi-pole assemblies can be furnished with a mix of ratings, delays and internal 
circuit configurations. 

Type APG protectors offer a choice of actuators: toggle, thumbwheel, 
rocker arm, and panel seal. Two and three pole assemblies have single actuators, 
a unique feature which simplifies mounting. 

Type APL protectors have a higher interrupting capacity than any other 
comparable protector on the market. They are available with extended delay times 
to accommodate high inrush or motor starting currents without tripping. 

Type APG 

APGl APGll APGlll APGl·R 

Type AP 
o-lJVm.o a ()-(J)-I"Y'l'\ r:1 nn o-Q}Jl'l'\.o 

APLlll AP4 

~ lm m ~ o-{J}J"(Y'\-o 
APLll APLl·RE Single Toggle 2 Pole AP3 APl·R 

CURRENT RANGE INTERRUPTING CAPACITY CSA AND UL - APPROVALS 
SERIES POLES MAXIMUM VOLTAGES (AMPERES) (AMPERES) AVAILABLE 

250 VAC, 60 Hz. 0.05 to 20 300 NO 
AP 1,2, 3 250 VAC, 400 Hz. 0.05 to 20 300 NO 

50 VDC 0.05 to 20 500 NO 
M39019 APPROVED 

120 VAC, 60 HZ.·400 Hz. 0.05 to 15 1000 YES 
UP 250 VAC, 60 Hz.· 400 Hz. 0.05 to 7'12 1000 YES 

50 VDC 0.05 to 20 1000 YES 

277 VAC, 60 Hz. 0.05 to 20 1000 YES 
APG 1,2, 3 250 VAC, 60 Hz. 0.05 to 30 1000 YES 

250 VAC, 400 Hz. 0.05 to 30 1000 YES 
65 VDC 0.05 to 30 1000 YES 

277 VAC, 60 Hz. 0.05 to 20 5000 YES 
APL 1,2,3, 250 VAC, 60 Hz. 0.05 to 50 5000 YES 

4,5,6 250 VAC, 400 Hz. 0.05 to 50 1000 YES 
65 VDC 0.05 to 50 1000 YES 
32 VDC 0.05 to 100 2000 YES 

277 VAC, 60 Hz. 0.05 to 20 5 H.P. RATING YES 
MPL 1,2,3 120 VAC, 60 Hz. 0.05 to 50 7% H.P. RATING YES 

65 VDC 0.05 to 50 1 H.P. RATING YES 

A I R P A X E LEe T RON I C S I PHONE: (301) 228·4600 
TELEX: 8-7715 

CAMBRIDGE DIVISION, CAMBRIDGE, MARYLAND 21613 TWX: 710865-9655 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Ode- 25- 100 .. 500-
Description 24 99 499 999 

1.70 1.16 1.02 .8S 
1.65 1.12 .99 .83., 
1.9S 1.33 1.17 .975 
1.9S 1.33 1.17 .975 
1.9S 1.33 1.17 .975 
1.95 1.33 1.17 .975 

(On) Indicates momentary positions. 

MSTA SERIES' MINIATURE TOGGLE SWITCHES 
Similar.in specs to Alec "E" Series but without waterproof fea-

tur~ar~~~eT:~;~'li:~O~~~;{e~n r~n)hl~ndfcat:; ~o~1n1:r/~gsXi~~S. 

Mode' Contacts 
One- 25· 100- 500-

Description 24 99 499 999 

TOGGLE SWITCHES 
who prefer the feel of a larger 

imitations behind toda~s com· 

~~:e s~m'!,ti~!er~r~~~:~~fche~st;n~ 
concept is a space·saver in all Mustang 

models especially true in 3 Pole and 4 Pole Series where 
non·miniature switches are bulky in size. Mustang switches 

3PDT have the most·wanted featUres as itemized in the "E" Series 

MS::.;~06 ~~ ~i~~~sw~\hr~~~r;::.e~f~~ni~p-:~e:~~o~rg~~::::rera~~~: ~oa~:iJ~f,; 
MS:;D~06 ~ wit~a:~~~~: :~~;:;l~l~o~~t~d~ilver ~~ntacts. 6 amps @ 125 VAC. 

MSTL SERIES LOCKING TOGGLE SWITCHES 
• Lever·Lock Alcoswltch is the world's fjrst "pull·to·unlock" toggle 

c.- ,'. switch for use in hazardous applications. The tOl{gle locks in 

MS:~D~08 ~~.. ~~b ,j!' !~, ~gr~t~~?o~?c~3!~1~~g~eat,;!n:~afl~~~~({:te~~i~~a~SI~el~~a~.f~: 
leo 'II~ , Hardware supplied mounted. (On) Indicates momentary pOSitions. 

One- 26. 100- 500-

;.'>; 

If 

- MSTL·206 Model Contacts Description 24 99 499 999 

DPDT I MSTL.I06D SPDT O'l·Nane.On 3.15 2.14 1.89 1.58 
MSTL·I06E SPDT On·OIl·On 3.85 2.57 2.31 1.925 

~ N·I 

~ N·2 

e N·3 

~ N·IA 

~N.18 

MSTL·I06F SPDT None·On·(On) 3.85 2.57 2.31 1.925 
MSTL·I06G SPOT (On)·Oft·(On) 3.85 2.57 2.31 1.925 

MINIATURE CYLINDRICAL TOGGLE SWITCHES 
All metal construction, high impact terminal insulator. 10 amps 
@ 125 VAC. Internal contact resistance; under 20 milliohms @ 

;i~~rO;~ ~g~,fe·r~l~i~52p~O~voa~·~~a~ratl~~ions. Contact material, 
Hardware supplied mounted. 

ACCESSORIES 
Color·Coded Caps. Packaged in multi pies of 25. 
:~~:~:1~:: ~:~: ~~ii::: :::g~: ~I~:: ~:~;'e~~~en. Yellow or Pink. 

Decorative Mounting Nuts - 4 styles are available for use with 
ALCOSWITCH and other miniatUre switches. Packaged in multi· 
pies of 25. STANDARD double chamfered knurled nuts for 1.4-40 
threaded bushings only. "PERFECT FIT" round bevel top with 
lip for automatic stop % -40, %, and 1%2" bushings. Decorative 
is conical shape; %-40. 

One .. 25- 100· 
D.scrlptlon 24 99 499 

MST-215N' OPOT On-None-On 2_20 1_47 1.32 1.10 
MST-205N OPOT On-None-On 2.15 1.43 1.29 1.08 
MST-205P OPOT On·Oft-On 2.55 1.72 1.53 1.28 
MST·205R DPO'r None·On-(On) 2.55 1.72 1.53 1.28 
MST-20SS OPOT (On)·Oft-(On) 2.55 1.72 1.53 1.28 
MST·20ST. OPOT On-Oft-(On) 2.55 1.72 1.53 1.28 
MST·20SPA OP3T On·On~On 2.85 1.90 1.71 1.42 
MST·20SSA OP3T (On)-On-(On) 3.IS 2.14 1.89 I.S8 
MST·20STA OP3T On·On·(On) 3.15 2.14 1.89 1.58 
MST·3IS0' 3POT On-None-On 3.SO . 2.32 2.0S 1.73 
MST·30SO 3POT On-None-On 3.45 2.28 2.02 1.70 
MST·305E 3POT On·Oft·on 3.75 2.48 2.19 1.86 
MST·30SF 3POT None·On·(On) 3.75 2.48 2.19 1.86, 
MST·30SH 3POT On·Oft·(On) 3.75 2.48 2.19 1.86 
MST·415N' 4POT On-None-On 4.40 2.91 2.S7 2.18 
MST·40SN 4POT On·None-On 4.35 2.88 2.54 2.15 
MST·405P 4POT On·Oft·On 4.85 3.21 2.84 2.40 

MST·10S049 SPOT On-None-On 2.15 1.62 1.49 
MST·105E49 SPOT On·OIl·On 2.4S 1.83 1.67 
MST·I05G49 SPOT (On)·OIl·(On) 2.45 1.83 1.67 
MST·205N49 OPOT On-None-On 2.65 1.93 1.79 
MST·205P49 OPOT On·OIl·On 3.05 2.22 2.03 

MSTA.206N On-None-On 2.35 1.60 1.41 
MSTA·206P OPOT On·OIl·On 2.85 1.90 1.71 
MSTA·206R OPOT None·On·(On) 2.85 1.90 1.71 
MSTA·206S OPOT (On)·OIl·(On) 2.85 1.90 1.71 
MSTA·206T OPOT On·OIl·(On) 2.85 1.90 1.71 
MSTA·206PA OP3T On-On-On 3.15 2.14 1.89 
MSTA·3060 SPOT On·None·On 4.05 2.75 2.43 
MSTA·306E 3pOT On·OIl·On 4.45 3.03 2.67 
MSTA·406N 4POT On-None-On 5·10 3.47 3.06 
MSTA·406P 4POT On·OIl·On 5.65 3.84 3.39 
MSTA·406PA 4P3T On·On·On 6.15 4.18 3.69 

SPOT On-None-On 1.95 1.33 
SPOT On·OIl·On - 2.55 1.72 
SPOT None·On·(On) 2.55 1.72 
SPOT (On)·OIl·(On) 2.55 1.72 
SPOT On·01l·(9n) 2.55 1.72 
DPDT On-None-On 2.55' 1.72 
DPDT On·OIl·On· 3.15 2.14 
DPDT None-On-(On) 3.15 2.14 
OPDT (On)·OIl·(On) 3.15 2.14 
DPDT On·OIl·(On) 3.15 2.14 
DP3T On-On-On 3.45 2.35 
3POT On-None-On 4.25 2.89 
3POT On·OIl·On 4.75 3.23 
4POT On-None-On 5.35 3.64 
4POT On·OIl·On 5.95 4.05 

MSTG·I06D SPOT On·Nan.·On 2.15 1.43 1.29 1.08 
MSTG·I06E SPOT On·OIl·On 2.75 1.87 1.65 1.38 
MSTG·206N DPDT On·None·On 2.75 1.87 1.65 1.38 
MSTG·206P DPDT On·Oft·On 3.35 2.28 2.01 1.68 
MSTG·206PA DP3T On·On·On 3.65 2.48 2.19 1.83 
MSTG·306D 3PDT On·None·On 4.45 3.03 2.67 2.23 
MSTG·306E 3POT On·OIl·On 4.95 3.37 2.97 2.48 
MSTG·406N 4PDT On·Nona·On 5.55 3.77 3.33 2.78 

~~~~'406lap 1~rD~u5t~;·01l.On 6:A~ 4:A~ 3:g~6 3:g~3 
N·IB' ';I,n !'Perfect Fltlf• Nut .08 .056 .05 ' .044 
O~~ft~"'~cl~, b1~~tig:e:r~!n~5: when ordering caps specify. red, 

MSTL·206N 
MSTL·206P 
MSTL·206R 
MSTL·206S 
MSTL·206PA 
MSTL·306D 
MSTL·306E 
MSTL-406N 
MSTL-406P 
MSTL·406PA 
C·16' 

OPOT On·None·On 
DPDT On·OIl·On 
DPDT None·On·(On) 

g~¥J bc:,~b~.~~on) 
3PDT On·None·On 
3PDT On·OIl·On 
4PDT On·None·On 
4POT On·OIl·On 
4P3T On·On·On 
Color·Coded Caps 

3.85 
4.45 
4.45 
4.45 
4.75 
5.65 
6.?5 
6.95 
7.45 
7.95 

.18 
"'" Lever-lock switches are stocked with 
only. Extra caps in Red, Blue, Green, . 

~g~:m~: 5~gt 
MCTG·ll00" SPOT 
MCTG·210N"OPDT On·Nane·On 

2.57 2.31 
3103 2.67 
3.03 2.67 
3.03 2.67 
3.23 2.85 
3.84 3.39 
4.24 3.75 
4.73 4.17 
5.06 4.47 
5.40 4.77 

.12 .11 

"'With miniature bushIngs. UWith standard size 1¥,u" bushings. 

C·IO· Plastic caps for MST. A. E Series .04 .028 .025 
C·15' Plastic caps for MSTG Series .06 .04 .036 
C·17' Flat top caps for MST, A. E Series .04 .028 .025 

N·I ~::g ~~~~ea~tdF~~,uK~~~tNut .04 .028 .025 
N·IA .06 .04 .036 
N·IB 1%2" "Perfect Fit" Knurl Nut .08 .056 .05 
N·IC %" "Perfect Fit" Knurl Nut .08 .056 .05 
N·2 %.-40 Standard Hex Nut .03 .022 .02 
N·3 1,4-40 Decorative Mounting Nut .06 .04 .036 fJ ~N.IC 

- Mode. Hole Size No. PlateS 1·24 25·99 

SP·l JA" Dla. 12 .25 .18 .17 
~%,f' o~~~"Ab-:''!'~~~: s!~~h::.essure-sensitive "ON·OFF'" plates --:~7--;7.:7."':"------'--:':":'--=;:---;-;;:--=­
SP3, SP4 Stamped Alu'minum Plates. Black anodized, raised 

SP·I 

1878 

--tiiilllI1ii II 
SP·4 SLP·4 

letters. 3 ON·OFF. I ON·ON. 1 PWR·OFF. 
SLP4 Stamped Aluminum Plates for lA" dis. switch bushings 
and %" pilot lights. 3 ON·OFF. I ON·ON. 1 PWR·OFF. 

SP·2 
SP·3 
SP·4 
SLP-4 

'%.2" Ola. 12 .25 
JA" Ola. 5 .75 
1Y.i2"Oia: 5 .75 
';An Dis. and %I" pilot 5 .90 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 

.18 .17 

.55 .50 

.55 .50 

.65 .61 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

a C.12K@ MINIATURE PUSH BUTTON SWITCHES a Guard MSP Miniature Pushbutton Switches. snap·actlon, 5 amps @ 
115VAC. Solid silver contacts, terminals. Bushing size, lA-40 
with keyway. Black phenolic case. 25,000 life cycle. 

M~~~:' MSPE Waterproof Pushbutton Switches, 6 amps resistive. 2 
~ ~~P~e~?~~~~~:j l~rr!~~~~n::~.U~~~;81~ ·\,Yda~~b~:~~ro~~·IOSS 
,I: MSP.I03 Economy Pushbutton Swltche •• 3 amps @ 125VAC. 

~ 4,~ '" Low-pressure. Silver plated brass contacts, terminals. Plunger 
~ I ~ ,I travels .098". Depth behind panel, 3.4". l·pe. 1.4·40 bushing. 

% I ' ~~6.sila~!~ d~5 :~~~ar@t~2~VA~~3C except smaller diameter 
MSPG Mustang Push Button Switches rated 6 amps @ 125 VAC 

M~:~T05 MSPE.40G (Specs same as MSPE series. less waterproof). lfu" bushings. 

~I£o 4PDT Modal Description 0;:- ~~ ~~: ~c:.c:; 
MS:~.;~OG C.12 Extra plastic button* .05 .036 ,032 .03 

C·13 Large button. .09 .06 .054 .05 

MSp·l03 ~ MSPS·l03C 
SPST" SPST 

C·14 Chrome button (thin) .06 .04 .036 .033 
C·14L Chrome button .09 .06 .054 .05 
G·12· m Plain guard, use with C·12 .25 .17 .15 .14 
G·12·K m Knurl guard, use with C·12 .30 .20 .18 .. 165 
G·13· (l) PlaIR guard, use with C·13 .25 .17 .15 .14 
G·13·K m Knurl guard, use with C-13 .30 .20 .18 .165 
Buttons are packaged in multiples of 25. 

ILLUMINATED PUSH BUTTDN SWITCHES 
MSPN illuminated Push Button Switches are snap·action types 
capable of handling a high current rating for its smaJI Size. 
DPOT action In a miniature case with separate connections to 
its rep'laceable T·l!A grooved base lamps. Side terminals for 
simplified wirinij or P.C. use. Metal construction, phenolic case, 
hole. Wide choice of plastic buttons. TRANSPARENT colors: 
Red, Amber, Blue, Green, Clear. TRANSLUCENT: Red, Vellow, 
Green, White. Uses grooved base lamps. 

One· 10· 100· SOD-
Model Description 9 99 499 999 

379 6.3V @ 0.2A Lamps .85 .57 .43 .40 
386 14.0V @ 0.08A Lamps .90 .60 .45 .42 
388 28.0V @ O.04A Lamps .95 .63 .47 .44 

MAGNETIC REPULSION PUSH BUTTON SWITCHES 
Momentary switches designed for data entry. Ceramic magnets 
eliminate ~rings. Contacts are glass-encapsulated reeds. Plung· 

:~ ~h~~~~ Ra~~:;-1~3t:::l ~eJgl i~~~ ::~i~~~~~~s lo~u~'ili~eh;:'~~ 
Contact bounce 1 m/sec. Plunger travel %l'. Operating force, 
under 2 ozs. Life, 10 million. . 

ILLUMINATED ROCKER SWITCHES 
brilliance in a miniature rocker featuring convenient front 

panel lamp replacement. Entire switch simply snaps into a 

i~~~" c~J~r~8~ h30J:Olfah:~~~ ~:t~dd~U~~~sOI@ si~tshJ~~.actions, 4 
illllfM!SLNI.211. ,"Supplied with one red, green, amber or white lens cap; specify 

MINIATURE ROCKER SWITCHES 
New series of economy "snap-in" switches have unusually high 
6 amgs @ 125 VAC rating. Features ease of installing in .50" 
x .60" hole. Exclusive molded silver terminals and contacts. 
.... Supplied with one red, black, gray or white cap; specify. 

MINIATURE LEVER SWITCHES 
Adds distinction to the front panel. "Snap-in" miniature switches 
have 6 amps @ 125 VAC rating. Ease of installation in .50" x 
.60" hole. Has molded silVer terminals and contacts. 
.... Supplied with red, black, gray or white lever; specify color. 

U/L APPROVED ROCKER SWITCHES 
10 Amps @ 125 VAC, 6A @ 250 VAC. Over 100,000 operations. 
Extra-wide surface silver-clad contacts; tab terminals. Black. 

MSH LEVER AND MSL RDCKER SWITCHES 
Versatile DPOT action. Rated 3 amps @ 125 VAC; 25,000 life 
cycle; contacts silverplated. 

MSS SERIES MINIATURE SLIDE SWITCHES . 
Anti-tease design. Rated 2 amps @ 120 VAC. Gold on nickel on 
silve.r-plated brass contacts. 250,000 operations .• 500" x .305" 

MINIATURE ROTARY SWITCHES 
MRA Adjustable·Stop Rotary Switches are miniature types rated 

;g~cTn~; Wf.~2t~ V :CpJ::t~~es~i~:j~S~~~~-s~6fi~ n~a~~~°f!ir~in3a~: 
and contacts. Types with suffix S, lJa", dia. shaft less knob. 
Bushing, '.4·40 

MRA 30· Position Rotary Switches are slightly larger than stan­
dard MRA Series and have ~" shaft. Other specs similar to 
MRA Series. Knobs not included. Type MRA 30° can be con­
verted to an adjustable-stop switch when used with KCVS-500 
knob (see Alco miniature knob listings). 

MSRE Waterproof Rotary Switches are non-adjustable. Similar 
to MRA Series but feature internal and external 'a' rings. One­
piece metal case construction. and molded in terminals. ¥a" 
~~f~ I~~~I JXc.PB~~ege c~r;~~~SrteSdUrcfl!~d aI3j~Sst~~~~:s~~-;'~~~~ 
when used with KCVS·500 knob (see knob listings). 

MSP-1050' SPOT Push on·off 2.15 1.46 1.29 
MSp·105F' SPOT Momentary 2.15 1.46 1.29 
MSP·205N' OPOT Push on·off 2.95 2.01 1.77 
MSP·205R' OPOT Momentary 2.95 2.01 1.77 

MSPE·I060' SPOT Push on·off 2.55 1.72 1.53' 
MSPE·106F' SPOT Momentary 2.55 1.72 1.53 
MSPE·206N' OPOT Push on·off 3.45 2.35 2.07 
MSPE·206R' OPOT Momentary 3.45 2.35 2.07 
MSPE-406N' 4POT Push on·off 5.95 4.05 3.57 
MSPE·406R' 4POT Momentary 5.95 4.05 3.57 

MSp·I03Bt SPST Normally closed .65 .44 .39 .33 
MSp·I03C' SPST Normally open .65 .44 .39 .33 
MSP·I03C·Bt SPST Normally open .65 .44 .39 .33 
MSPS-I03C' SPST Normally open .50 .34 .30 .25 

MSPG·206N" OPOT Push on·off 3.15 2.14 1.89 
MSPG-206R** OPOT Momentary 3.15 2.14 1.89 

MSPN·206N OPOT Push on·off 4.80 3.26 2.88 2.40 
MSPN·206R OPOT Momentary 4.80 3.26 2.88 2.40 
~~~e: sU~k!!e~o~e~J ~~~~~d button and l~rnpS, ~8:8Iis~bn6g be!8s' 
RM' o/s" Round Button .12 .082 .072 .06 
RL" %" Round Button .15 .102 .09 .075 
55· ¥2" Square Button .10 .068 .06 .05 
SM(o ¥a" Square Button .12 .082 .072 .06 
SL' %" Square Button .15 .102 .09 .075 

~~R~~:y J:2~1.aJ~~~d~r cTh'~orirri~dc~~~~:p.~8nd ~~~r .. 18 
CCR-% %" Rd. Guard, Chromed Brass .40 .27 .24 
CGR-% !A" Rd. Guard, Chromed Brass .50 .33 .30 
CGS-% ':!:r" Sq. Guard. Chromed Plastic .30 .204 .18 
CGS-% o/a" Sq. Guard, Chromed Plastic .40 .27 .24 
CGS_3,4 :JA" Sq. Guard, Chromed Pla~tlc.50 .33 .30 

MSPM·101Bt SPST N.C., Solder Lug 4.25 3.40 2.98 
MSPM·IOIC' SPST N.O., Solder Lug 3.90 3.12 2.73 
MSPM·101B·1 t SPST N.C., 110" Term.4.25 3.40 2.98 
MSPM·I01C·I' SPST N.O., 110" Term.3.90 3.12 2.73 
tSupplied with C·12 black button. 'Supplied with C.12 red 

OPOT On·Off·On 
OPOT (On)·None·On 

362 14.0V @ 0.080 Lamps 
378 6.3V @ 0.200 Lamps 
399 28.0V @l 0.040 Lamps 

MSL·1060' SPOT On·None·On 
MSL·106E' SPOT On·Off·On 
MSL·206N' OPOT On· None-On 
MSL·206P' OPOT On·Off·On 

MSO·1060* SPOT On-None-On 1.65 1.12 .99 
MSO-I06E' SPOT On·Off·On 1.95 1.33 1.17 
MSO·206N* OPOT On·None-On 2.15 1.43 1.29 
MSO·206P' OPOT On·Off·On 2.55 1.72 1.53 

HSL·1I0A SPST Push On·Off .85 .578 .51 
HSL·1I00 SPOT Push On·On .95 .646 .57 

MSH·203N DPDT Lever-Switch 1.25 .85 .75 
MSL·203N DPDT Rocker Switch 1.15 .78 .69 

MSS·22 SPOT, 2 circuit 1.75 1.17 .88 
MSS·44 OPOT, 2 circuit 3.15 . 2.11 1.58 

Posl .. Knob One- 2S· 100 .. 
Model Pole tlons Supplied 24 99 499 

MRA·I·IO 1 2·10 Ves 4.35 2.96 2.61 
MRA·2·5 2 2-5 Ves 4.35 2.96 2.61 
MRA·3·3 3 2·3 Yes 4.35 2.96 2.61 
MSRA-4·2· 4 2 Ves 4.35 2.96 2.61 
MRA·1·IOS 1 2·10 No 4.25 2.89 2.55 
MRA·1·10SC" 1 10 No 4.25 2.89 2.55 
MRA·2·5S 2 2·5 No 4.25 2.89 2.55 
MRA·3·3S 3 2·3 No 4.25 2.89 2.55 
MSRA·4·2S· 4 2 No 4.25 2.89 2.55 
MRA·1·12S 1 2·12 No 4.75 3.23 2.85 
MRA·1·12SC·· 1 12 No 4.75 3.23 2.85 
MRA·4·3S 4 3 No 4.75 3.23 2.85 
MSRE·I·10' 1 10 No 5.35 3.64 3.21 
MSRE·2·5* 2 5 No 5.35 3.64 3.21 
MSRE·3·3* 3 3 No 5.35 3.64 3.21 
MSRE·4·2· 4 2 No 5.35 3.64 3.21 

.83 

.975 
1.08 
1.28 

.63 

.58 

.73 
1.31 

SOD .. 
999 

2.18 
2.18 
2.18 
2.18 
2.13 
2.13 
2.13 
2.13 
2.13 
2.38 
2.38 
2.38 
2.68 
2.68 
2.68 
2.68 

··Continuous rotation. ·Swltches ar:e non-adjustable. 

SWITCH ASSEMBLIES 
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ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

SPECIFICATIONS 
rnA @ 48VOC Full Travel: .20" 

at Travel to Contact: .14" 
2.8 025. Depth Requirements: 1.90" 

2.4 ozs. Life: 10,000,000 cy. 
Mounting: 2 threaded 

~ ~ ~ ~ 
~ "-

~ ~ QQ ~ 
1 2 3 4 

MODE 1 - NON·LOCK (MOMENTARY) 
Makes contact only while being depressed. 
MODE 2 - LOCK.RELEASE (INTERLOCK) 

~ 
~ +5n 

When one button is locked, others are automatically released. 
MODE 3 - SELF·RELEASE (PUSH TO UNLOCK) 

:~~~ t~ ~~o~~:~Jg'::'~~~i ~~~:~AW;) locks when depressed. 
Prevent!t'more than one button to be actuated at onetime. First 
button to be actuated stays locker;J in position until released. 
MODE 5 - ACCUMULATIVE·LOCK (ALL LOCK) 
Button locks when depressed. All buttons are restored to nor· 
mal by actuating the remote bar. . 

KEY TOPS AND MOUNTING BRACKETS 

" Key tops for above switches. Extended keys scan 2 or 3 switches 
SBB-3 ~"o~~eiu~~t~:S)~f longer key tops it is possi Ie to form 2 or 3 

'!!!!!!!!I!III~.?"\ 9" long brackets offer ease of mounting and assembly; hold up 
to 12 pushbutton switch modules. 

SPECIFICATIONS 
Dimensions: 
Depth: 

2.81" W. x 3.62" l. x 2.25" O. 
10/8" 

Switch Contact: 
Rating: 

~~~:~~::.ri~; 

Normally Open 
100 rna @ 48 VOC 
5 Ounces 
10,000,000 Cy 
10,000,000 Cy 

Full Stroke Travel: 
Travel to Contact: 

Reed Switch Life: ~~~:\:~~laCk): 

NON-DOUBLE LOCK (LOCKOUT) 

Model 
SB·032 
SB·032PC' 
SB·033 
SB·033PC· 
SB·034 
SB·034PC· 

Description 
lockout 0·9 ("0" Triple Bar) 
lockout 0·9 ("0" Triple Bar) 
Lockout 0-9 and Period 
Lockout 0-9 and Period 
Lockout 1·12 Numerals 
Lockout 1-12 Numerals 

NON-LOCK (MOMENTARY) 

S8·035 Momentary 1·12 Numerals 
SB·035PC* Momentary 1-12 Numerals 
«With printed circuit connections. 

NON·LOCK (MOMENTARY) 
LOCK-RELEASE (INTERLOCK) 

Model Descr1Ptlon 

SB·IE l·pole, end 
SB·IC I-pole,ctr. 
SB·2E 2-pole. end 
SB·3C l.pole, clr. & ends 
SB·4C 4-pole, ctr. & ends 
SBl·IC I-pole. ctr. 
SBl·2E 2-pole, ctr. & end 

LOCK-RELEASE (INTERLOCK) 

SB·I 1-position 
SBl·2 2-position 
SBl·3 3-position 
SBl·4 4-position 
SBl·5 5-position 
SBl·6 6-position 
SBl·7 7-position 
SBl·8 a-position 
SBl·9 9-position 
SBl·IO 10-position 
SBl·i~ 12·position 

Swltchilt8 
Mode 

4 
4 
4 
4 
4 
4 

Switching 
Mode 

I 
I 
I 
I 
I 
3 

3&1 

I 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

One· 
24 

28.50 
29.50 
28.50 
29.50 
29.95 
30.95 

28.50 
29.50 

One-
24 

2.90 
2.90 
4.80 
6.70 
8.60 
3.90 
5.80 

2.70 
4.95 
6.90 
8.90 

10.85 
12.85 
14.80 
16.80 
18.75 
20.75 
24.70 

Above switches are supplied less buttons; order below. Buttons 
with special markings quoted on request. 

SELF-RELEASE (PUSH TO UNLOCK) 

SBLR-I I-position 
SBLR-2 2-position 
SBlR·3 3·position 
SBLR·4 4-position 
SBLR-5 5-position 
SBLR-6 6-position 
SBlR·7 7·position 
SBLR-S S·position 

~3t~:io i(f-~~~l~~n 
SBLR-12 12-position 

SBLR Series 
Is Not Stocked 
But Available 
On Special 
o rde r • Write 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

One- 25· 
24 99 

SBB-l>:= Button only. 1 pole .15 !12 
SBB·2' Button only, 2 pole .25 .20 .175 

~3~~~ ~~~~ri~~I~~;c~~~; (pr.) I:~~ d~ d~5 
*Specify color: Light Grey. Dark Grey, White, Blue, Red, Black. 
Key tops with special markings - quoted on request. 

BASE MOUNTED KEYBOARD SWITCH RSM-4I' Keyboard Switch (100 Base) 
Keyboard Switch (Flat Base) 

1.95 
1.95 

.15 

.20 

1.46 
1.46 

.12 
.• 16 

1.36 
1.36 

.105 

.14 
~i~~~ ~~~~~~ ~~':r~fi':."~efo~~~gl:n~O~g~O~~r~~I~:er~qUu~~~srf~ . ~~~:U' 
keyboards. RSM-4I is suitable for an 0.75 inch matrix, and is RSB·IN 0, 

free from interaction between units. The switch is molded in 
~~~~~t Kr:i~l~~J~~~~~ ~f~~~ 

high quality glass filled nylon and acetal resin, and is an FR 
Hamlin reed switch actuated by a permanent magnet. 
oBlack Keytop~ - Specify Choice of Figures: 0 through 12. 

MINIATURE PUSH BUTTON MOTOR START SWITCHES 
Mount in a 1" hole. Rated to carry 6 amps @ 230 VAC. These 
switches may be used to control circuits independently, or with 
optional relay~. All models supplied with a single (N.O.-N.C.) 
contact block but have provisions for additional (SU) blocks 
thereby converting to OPDT, 3POT, 4POT. 

3-Way Selector Power Switch Is the same basic model as above 
but instead has a bar knob with pointer. Electrical and physical 
specifications are: the same available in black only. 

:1eltL~:: i~~s:w~u~~n l~~~e t~S par~v:~~i~~~:f~~ee>J gO:r~~i~~!t~~ 
machines and controls. The switch fUnctions on~ when the, 
key disengages the lock. Same specs as the series described 
above. 

COMPACT FOOT SWITCH FOR RELIABLE OPERATION 
SPDT momentary·contact switch has spring return and non·skid 
base. Size: 3 1A,"x3 1A,"xl". , 

(Specify 0·12) 

« Less Key top 
tSpecify Choice of Color: Black, White, Blue, Red, Grey for 

Blank keys only. 

One- 25- 100· 500-
Model Description Action 24 99 499 99. 

SW·251' Standard Button Mom. ON 2.95 1.97 1.77 
SW·2510' Mushroom Button Mom. ON 3.35 2.23 2.01 
SW·25Il' long Button Mom. ON 3.10 2.07 1.86 
SWS·251 Selector ON·OFF·ON 3.35 2.23 2.01 
SWK·251 Key/lock Switch ON·OFF·ON 7.95 5.30 4.77 
SU·251 N.O.·N.C. Block 1.85 1.23 1.11 
C·251·00t ON·OFF Buttons (pr.) .35 .23 .21 
C·251·SSt STOp·START Buttons (pr.) .35 .23 .21 
C·251·Hl HIGH·lOW Buttons (pr.) .35 .23 .21 
C·251·UD UP·OOWN Buttons (pr.) .35 .23 .21 
ocpush button models are equipped with spare (snap·on) colored 

t~r~~~Srdo~~~i~~: bC~t~~~~ ~itUhS~ek~ri~dio~I~W:2~~ ~~i~~hes. 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) . , . 2009-3076 (Vol. 3) eem/1971 



SEC. 5100 • SWITCHES/ FUSES/ PROTECTJVE DEVICES 

AMP switches are special ... 
even when they're standard. 
Special or standard, AMP switches give you 
features you won't find on a "me too" kind of 

switch ... quality features that deliver longer 
switch life and dependable performance . 

Ganged Thumbwheel Switch 
• Decimal, BCD or BCD with 
complement 
• modular design, supplied 
assembled or unitized 
• spacers and decimal point spacers 

'. available 
• designed for mounting from behind 
panel or from front of panel 

Slide Switch with Visual Display 
• standard sizes-5-slide by 
10-positions, also 5 x 16,10 x 10 and 
10 x 16. Special sizes available 
on request. 
• positive detent positioning 
• small, compact-takes up 
minimal space 
• Ya" high characters 

Matrix Slide Switch without 
Visual Display , 
• standard sizes-5-slide by 
10-positions, also 5 x 16, 10 x 10 
and 10 x 16 
• positive detent positioning 
• completely solderless wiring 
interface 
• available decimal and 
hexadecimal codes 

eem/1971 

Thumb Wheel Switch 
• decimal and BCD 
• standard miniature size 
.. long-life tested to 1,000,000 
cross points 
It printed circuit interconnection 
or directly solderable 

Matrix Rotary Switch 
.. direct visual display 
.. positive detent action 
.. wide selection of sizes 
.. economy achieved through 
integral interwiring 

Special Rotary Matrix Switch 
• example of AMP's flexibility 
o 3 each of 10 x 36 matrices 
.. compact-only 15.18" x 8.50" 
.. all switch interconnections built 
into assembly. Saves assembly time 

~ ". . ,~. " . 
fC~' 

'>'. 1; -

~- it • ~ 

r:;-r~ ~ 

Dashboard Toggle Switch' 

See YELLOW SECTION far Lacal Offices, Phanes 

• 0 • 

.. 

BCD Printed Circuit Switch 
o low profile for printed circuit 
board mounting 
.. economical programming for 
computers, instruments and 
machine control 
o no interconnecting leads, flow 
soldered to your artwork 

Rotary Matrilt Switch Kit 
.. build your own special switches 
using standard parts 
o economical decimal switch 
eliminates interconnection wiring 
o integrates with your printed 
circuit board 

Message Composer Switch 
o 40 characters x 50 position shown 
o unique in-line visual display 
with minimum of front panel space 
o user oriented, large characters, 
no operation device needed 
such as stylus 

For information on these switches or 
on custom designs, write 
Industrial Division, 
AMP Incorporated, 
Harrisburg, Pa •. 17105. 

ANiP 
INCORPORATED 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

~ American Zettler, inc. 
MULTIPLE 
SWITCH 
SERIES T·596 

THROW 
(MOMENTARV) 

SUGGESTED PANEL LAYOUT 

SERIES T596 MULTIPLE SWITCHES' 
For front panel, chassis, or PC board mounting using 4-40 screws. Up to 6 PDT 
silver-nickel self-cleaning slide-action contacts. Occupies less than one square 
inch of panel space. Only 1112" depth behind panel. Long-life special nylon 
parts used throughout. Pushbutton switch can be furnished with round %" 
diameter or square fa" x TKl' with 0.827" center-to-center spacing, in white, 
black, red, yellow, green, or blue buttons. Square buttons may be engraved or 
hot stamped. Illuminated pushbutton switches are available using lamps, 
which are accessible from front. Special unbased lamps in 6, 12, 24 v 1 watt 
are available all over the world. Prices per station approximately $2.50 for 
non-illuminated; $4.50 for illuminated (1-9 pcs). 

FEATURES 
.• Illuminated or non-illuminated 
• Up to 6 PDT contacts per station 
• All contacts are inside of switch 
• Self-cleaning slide action contacts 

«0 TAPpED HOLES 
2 PLACES FOR FRONT 
PANEL MTG. 

2 PlACES 
FDRCHASSIS MTG. 

• From 2 to 11 stations in one frame 
• Easy front or back panel mounting 
• PC or solder lug terminals 
• Square buttons can be mounted in 

tight parallel rows to form a block. 

SPECIFICATIONS 
Contact Rating: 1 amp at 30 vdc or 

0.2 amp at 115 vac 
Contact Arrangement: Two, four, and six 

form C contacts 
Life expectancy: 105 mechanical; 5 x 104 

at rated load. 
Ambient Temperature Range: - 20°C to 

60°C 
Dielectric Strength: Under room condi­

tions, 500v rms 
Insulation Resistance: Under room con-

ditions, 109 ohms 
Terminals: Solder lugs or PC terminals 

MOUNTING 
2 holes 4-40 NC-2Bin front 
2 holes 4-40 NC-2B in back 

1------.:::.,,"-" +o::.''''''''::':''''''''''''''=-''",''",TI''::::',,-' -----I ~4ao~rsi 
PIC BOARD PATTERN FOR ONE STATION 
6 FORM, C CONTACTS r* 'Oi&L~~'i 

Required Screw Length: .125 Max., .080 
Min. + Material Thickness 

II .--. -_.- t--_. -'-HIT- ~ 

• 040 + {.827 X NO. Of STATIONS) 

-.1~.t'7J-72' 
~U 

.looTYP • 

-.150DIA. 

PART NUMBERS 
For Incandescent Lamps and Accessories 

Description 

-----. ~.155 TYP. .... Hole for PC • Center Guide 
6-7V, lW Unbased Lamp 
12·15V, lW Unbased Lamp 
24-30V, lW Unbased Lamp 
Lamp Inserter 

SQUARE BUTTONS 

ROUND BUTTONS 
... .l54 + (.827 X NO. OF STATIONS) 

SWITCH CHARACTERISTICS 

FOR EXAMPLE, TO ORDER: 
A multiple-station pushbutton switch with: Ten interlock, non· 
illumnated stations with white round buttons, four form C contacts, 
and printed circuit terminals, the following part number would be 
developed: (See example at right) 

Note: Solder temp.: Max. 270°C (500°F) Solder time: Max. 5 sec. 

SOCKET DIAGRAM 

$', . . 
5 

CONTACTS 

2 pole 

4 pole 

6 pole 

SECTION 

1 + 4 

1+3+4+6 

all 

STATION PART NUMBERS 

Button colors: 
white 
black 
red 
yellow 
green 
blue 

T 596.20-10 500 2W 4C 

~r:::e~ -Df-st-a-t_i-D_n~s~~~~~~~~~---'-~~ __ T __ ....... T.·T J' 
Station part # -
Color of buttons --------------1 
Contacts on each station -------------' 

W 
BK 
R 
Y 
G 
B 

I PC 

PCpins----------------------I 

American Zettler, inc. 
697 RANDOLPH AVE. • COSTA MESA. CALIF. 92626 • PHONE (714) 540-4190 • TELEX 67-8472 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

~ American Zettler, in~.~ 
. '\~H'~ "jt 

PUSHBUTTON 
SW~lCHES 
StE~~IES K500 

SERIES K-500 PUSHBUTTON SWITCHES 
For chassis or PC board mounting only. No front panel screws. 
Six PDT silver alloy self-cleaning slide-action contacts. Occu­
pies less one square inch of panel space. Only 1V2" depth 
behind panel. Long-life special nylon parts used throughout. 
Pushbutton switches can be furnished with round %" diameter 

or :!A" square button in white (W), black (BK), red (R), yellow 
(Y), green (G), or blue (B). Square buttons may be engraved or 
hot stamped. I/Iuminated pushbutton switches are available 
using lamps which are accessible from front. Special unbased 
lamps in 6, 12, 24 v 1 watt are available all over the world. 
Prices from $1.80 to $5.00 (1-24 pcs). 

FEATURES 
o Six PDT contacts in less than one square inch 
o Overall depth behind panel only 1.5 inches 
o No mounting screws needed on front panel 
a Self-cleaning, sl ide-action contacts 
o Long-life special nylon parts used throughout 
o No lubricant needed; metal parts rub against nylon 
co All pushbutton switches can be illuminated 
o .Lamps are accessible from front 
co Available with solder lugs or PC pins 

PUSHBUTTON 
SWITCHES 

PUSHBUTTON SWITCHES. SOLENOID 
(SQUARE AND ROUND) 

1.34~ 

~,,-<:-. -+--. 

PC BOARD PATTERN FOR 
6 FORM C CONTACTS 

\- 300.../ .070 DIA. 
A \ I LOCATING 

.18 •••... ___ ._ .10 

"TPC TERM:-LiiiiC .82 
I * SUGGESTED PANEL CUT OUT DIMENSIONS 

SPECIFICATIONS 
Contact Rating: 1 amp at 30 vdc or 0.2 amp at 115 vac 
Contact Arrangement: Two, four, and six form C contacts 
Life Expectancy: 106 mechanical; 5 x 104 at rated load 
Ambient Temperature Range: -20°C to 60°C 
Dielectric Strength: Under room conditions, 500v rms 
Insulation Resistance: Under room conditions, 109 ohms . 

. Terminals: Solder lugs or PC pins 

HOW TO ORDER 
Your part number consists of the switch part number, color of 
button, contact arrangement and PC if printed circuit termi­
nals are desired. Add letters "PC' 'at end of part number. 
For example: to order a pushbutton switch with a push lock, 
push release function, a non-illuminated square black button, 
four form C contacts, and printed circuit terminals, the 
following part number would be used: K560 BK·4C·PC. 
Note: Solder temperature: Max. 270°C (500°F) Solder time: Max. 5 sec. 

(2 ~ '\~. . HOLES 300 . . 

Z~.~.· -r 
70· -' -4r-- .57.720 

.J. 
. . . . .050 DIA • 

• 070 DIA. ~ 255 I j HOLES 
HOLES FOR • r--
LAMP TERM. .67 

SOCKET DIAGRAM 

CONTACTS SECTION 

2 pole 1 + 4 
4 pole 1+3+4+6 
6 pole all 

PART NUMBERS fOR PUSHBUTTON SWITCHES 

Non·llluminated Illuminated 

Function Round Square Round Square 

Momentary K500 K520 1{600 ,I< 6~() 
Push Lock. Push Release - K540 K560 K640 ' .. 1<660, 

Push Lock. Reset Solenoid" K502 K522 K602, (1(6~~> 

PART NUMBERS 
For Incandescent Lamps and Accessories 

PIN .: Description 

2305 6 ·7V, 1W Unbased Lamp 
2321 12· 15V, 1W Unbased Lamp 
2341 24·30V.1W Unbased Lamp 
LTallOZl Lamp Inserter 
Z1693 .-. Button Remover 

* Standard solenoid is for 24 vac or vdc (200 ohms); other coils can be 
supplied to special order. 

ALL SPECIFICATIONS IN THIS CATALOG SUBJECT TO CHANGE WITHOUT NOTICE 

eem/1971 SIB YELLOW SECTION for Locll Offices, Phones 1883 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

IB::~~IAMPHENOL 

303 Series/ High Isolation Miniature & Standard Size Microwave Coaxial Switches 
GENERAL CHARACTERISTICS 

AMPHENOL 303 SERIES 
High Isolation Miniature 
Fail-Safe I P2T 

Broadband Miniature Switch Series Offering State-of-the-Art 
Characteristics through 18 GHz 
Ideally suited for applications where crosstalk interference must 
be kept to an absolute minimum, Amphenol's miniature 303 
Series provides uniform characteristics through KU band (18 
GHz) with isolation of 60 dB minimum, VSWR of 1.5:1 maxi­
mum and insertion loss of 0.5 dB maximum. When operating at 
lower frequencies, isolation can be greater than 90 dB with 
0.2 dB insertion loss and VSWR of 1.2:1. 

New Amphenol SMA connectors ... offering significantly better 
electrical and mechanical performance than competitive designs 
... contribute to the switch's high reliability and fine electrical 
performance. The miniature IP2T weight only 2 ozs. and. 
excluding terminals, is less than Ph inches high by l1lh~ inches 
wide by V2 inch. In addition to its compact design and reliable 
RF performance, this switch is capable of operating in environ­
ments where temperatures reach 100·C. 

Standard Size 303 Series Switches offering High Isolation 
Qualities through 12.4 GHz 

Amphenol's 303 Series of standard size switches is constantly 
expanding. Cataloged here are a representative collection of the 
more popular variations. Many combinations of these basic 
items are available. The ideal switching device tailored for your 
specific application can be selected from the options described 
in the table of General Characteristics. This is true of the mini­
ature size 303 Series as well. Whatever combination of specifi­
cations you select . . . whether other coil voltage, hermetic 
sealing, auxiliary contacts, cut-throat latching, etc .... the same 
high isolation and uniform RF performance characteristic of 
Amphenol's 303 Switch Series will prevail. 

RF PERFORMANCE 
Frequency 

(GHz) 
Isolation 

(dB) 

MINIATURE SIZE 

3.0·8.0 1.3 - >80 dB 
8.0·12.4 1.4 >70 dB 

12.4·18.0 1.5 - >60 dB 

Insertion 
Loss (Max.) 

0.2 dB 
0.3 dB 
0.4 dB 
0.5 dB 

0·3.0 --I TI·2 >90 dB --

- -- ------------ --- - -- ------ -----'------

0·3.0 
3.0·6.0 

-6.0·10.0 
10.0·12.4 

0·3.0 
3.0·8.0 
8.0·12.4 

STANDARD SIZE 
1.3 
1.4 
1.5 
1.5 

>80 dB 
>75 dB 
>65 dB 
>60 dB 

MINIATURE ECONOMY AND 1P1T SHUTTER 
>80 dB 
>70 dB 
>60 dB 

RF POWER @ STP (watts CW) 

Freq. --freq. 
(GHz) SMA N & TNC (GHz) SMA 

0.1 400W 1000W 5.0 SOW 
0.4 200W 500W 10.0 35W 
1.0 120W 280W 12.0 30W 
3.0 70W 145W 18.0 24W 

0.25 dB 
0.35 dB 
0.50 dB 
0.50 dB 

0.25 dB 
0.35 dB 
0.50 dB 

N &TNC 
100W 

70W 
60W 
45W 

ELECTRICAL 
FREQUENCY RANGE 

Miniature Size: 

Others: 
CONNECTORS 

0-18.0 GHz 

0-12.4 GHz 

Miniature Size: SMA 
Standard Size: N, TNC, SMA 

SWITCHING TIME: 15 mS (maximum) 
SWITCHING ACTION: Break before make 
28 VDC COIL RESISTANCE 

IP2T Fail-Safe: 

IP2T Latching: 

Transfer: 

1 P2T Economy: 
1P1 T Shutter: 

Miniature 250 ohms 
Standard 200 ohms 
Miniature 150 ohms 

Miniature Latching 18 ohms 
Standard Fail-Safe 90 ohms 
200 ohms 
135 ohms 

(Also available with 6, 12, 48, 110 VDC and 115 VAC coils.) 

MECHANICAL 
LIFE: 1 x 106 cycles minimum 
WEIGHT 

1P2T: Miniature 2 oz., standard 7 oz. 
Transfer: Miniature 5 oz., standard 8 oz. 
IP2T economy 31f2 oz. 
IPI T shutter 4 oz. 

ENVIRONMENTAL (MIL-S-39288) 
TEMPERATURE RANGE 

IP2T Miniature -55°C to 100°C. Others -55°C to 85°C 
(higher temperature operation available upon request). 

MOISTURE RESISTANCE: 10 day cycle 
SHOCK 

MIL-STD-202D, Method 202C 
Test Condition A, 15 G's peak 

VIBRATION 
Test Condition A 
55 to 2000 Hz @ ± 10 G's 

HERMETIC SEALING: Avail~ble when required 

MINIATUR-E SIZE 
(28 VDC CO I L.) 

Fail·Safe -, 1 Fail·Safe 1 (Non· Cut·Throat with Aux. 
Latching) Latching Contacts Manual 

Connector Function AMPHENOL PART NUMBERS 
IP2T . 303.10179.31\303.10179.23: 1303'10179'53: I -

SMA 1P2T Economy 303·10116·3 - - -
Ii~ansfer 303·11022·3 303·11022·23 303·11022·53 303·11028 

STANDARD SIZE Fail·Safe 
(28 VDC COIL_) Fail·Safe with Aux. 

(Non·Latching) Contacts Manual 
Connectors Function AMPHENOL PART NUMBERS 

1PlT Shutter 303·10969·3 - -
TNC 1P2T 303·10168·3 303·10168·53 303·10171 

Transfer 303·11020·3 303·11020·53 ---
N IP2T 303·10167·3 303·10167·53 303·10170 

Transfer 303·11017·3 303-11017·53 -

SMA 1P2T 303·10166·3 303·10166·53 303·10175 
Transfer 303·11016·3 303·11016·53 

_ • Also available with 6, 12, 48. 110 VDC and 115 VAC Coils. 
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303 Series/ High Isolation Miniature & Standard Size Microwave Coaxial Switches' (cont'd) 
MINIATURE SIZE 1 P2T fAil-SAFE MINIATURE SIZE TRANSFER MANUAL 

2 MTG_ HOLES 

r;_~093 DIA. r~U-=f'i!i:I--_T_ER,MINALS 

l'}i, .. !t-' 1.190 I l 1 l' l,~_ 
l'/2-t'/4 3 TYPE y,~-'~~l/] it:. 

SMA /'4 
CONNECTORS 303-10179-3 

2 MTG. 

~~~~g 1 2 
4 TYPE SMA '/4 DIA. NC-2B POS. POS. 

It ri;'ID'"~ 
I' '4J(.~ 'I I-- 1Ih--i-~sJ 1"---; 
I-- 1114 --I MAX.' 

SQ. 303·11028 
MINIATURE SIZE 1 P2T ECONOMY VERSION 

~
3;' 

, 3 TYPE SMA 

e e CONNECTORS iJil 
MOUNTING 11 l'Vs 
SURFACE 7/S J 

/ L ' -

303·10116-3 

MINIATURE SIZE 1 P2T LATCHING AND 
FAIL-SAFE WITH AUXILIARY CONTACTS 

2 MTG. HOLES 

"l~{'~i~~ 
1 ~6 .....4 f5 
~-'- u 

I-V2-< -'-;~f'y,=',~~l~r,,-L-AT-CH-I'-NGJ,J L.350 
3 TYPE (1112 FAIL·SAFE MAX. 

SMA WITH AUX. TYP. 
CONNECTORS CONTACTS) TERM. 

303·10179·23 

MINIATURE SIZE TRANSFER LATCHING 

3 MTG. 
HOLES 

e--1'%4_.149 DIA. 
-it-).(, .375r "-1.187--; IfERMINALS J.g .315l 1-+ TIl 

~go- - _. I 1.812 
.... :2,-- .640 G-I ___ '_'J 
["1~' ,I.yp- I 2l 
L y ~ .320 I leT! 

!TYP. 4 TYPEL "~ 1 If, 
'1-.96L.i' SMA -< 594 - - AX4 
1-±.013- CONNECTORS' M. 

1.273 

303·11022·23 

STANDARD SIZE lP1T SHUTTER 

-I ~ ~4g~o 
, TYP 

~780 ,±.060 1 -
.750~±_020 
±.~.500 

4-40 NC·2B THREAD ~±.020~ +' 020 
.250 ±_020 DEEP .890 -i20 

2 MOUNTING HOLES . 

STANDARD SIZE lP2T FAIL-SAFE AND 
AUXILIARY CONTACT VERSION 

TERM 1 NAL.",,-:--~ "X'l 
~_~I 

303-10168·3 

STANDARD SIZE TRANSFER 

.g 
'u._ 3--_ _ __ rF 

., r .614,- --, 4 CONNECTORS i r-7/s~-, 'i t . '''' r~l ~" CENTERED ,~~. 
TERMINALS -- .285 MOUNTING 

2 MTG. HOLES SURFACES 
.173 DIA. THRU 

STANDARD SIZE 1P2T. MANUAL 
2 MTG. HOLES 

.180 DIA. 3 

rJ 1f"Ti['ror~+ 
[J 2'i'LUil ~j(S 
- 1- ~ 1'/2~L2"4 

eem/1971 Seo YELLOW SECTION for Local Offices, Phanes 
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MINlform / Sub-Miniature, High Power, Microwave Coaxial Switches 

GENERAL CHARACTERISTICS 
ELECTRICAL RF PERFORMANCE (SMA) 

Frequency Range: 0·6.0 GHz VSWR 
0·2 GHz: 1.1 max. 
2·4 GHz: 1.2 max. 
4·6 GHz: 1.3 max. 

Connectors: SMA, SUB·Minax 27 Series and 
Printed Circuit Pins 

Switching Time: 15 ms Maximum 
Switching Action: Break Before Make 
Coil Resistance: 

Isolation 
0·1 GHz: >80 dB 
1·3 GHz: >70 dB 
3·6 GHz: >50 dB 

12 VOC Coil: 65 ohms, 28 VOC Coil: 250 ohms 
(Also available. in other OC coil voltages) 
Function: 1P2T Failsafe 

Insertion Loss 
0·3 GHz: 0.1 dB max. 
3·5 GHz: 0.2 dB max. 
5·6 GHz: 0.3 dB max. 

ENVIRONMENTAL (per MIL·S·3928B) 
Temperature Range: - 55°C to 100°C 
Moisture Resistance: 10 Oay Cycle 
Shock: MIL·STO·2020, Method 202C, 

RF Power 
0.1 GHz: 400 watts 
1.0 GHz: 120 watts 
3.0 GHz: 70 watts 
6.0 GHz: 45 watts 

For Applications Requiring Minimum Size, 
High Power, Minimum Crosstalk and Low Cost 

Test Condition A, 15 G's Peak MECHANICAL 
Vibration: MIL·STD·2020, Test Condition A, 

55 to 2000 Hz at ±10 G's 
Life: 1 million cycles min. 
Weight: 1.2 oz. 

Amphenol 303 Series MINlform is the industry's most inexpen­
sive miniature high-power, high-performance line of microwave 
coaxial switches - offering for the first time superior opera­
tional performance through six GHz in an economical unit 
weighing only 1.2 ounces. 

The switches are the smallest and least expensive of this type 
ever introduced by Amphenol and are designed to outperform 
all comparable offerings by industry available until now. Dis­
placing less than one-half cubic inch volume, the tiny switches' 
ratings include performance through 150 watts below specified 
frequency limitations, offering immediate physical and opera­
tional compatibility for a host of signalling, communications 
and EDP matrix switching applications. 

Amphenol 303 Series MINlform switches are IP2T configur­
ations offered in choice of three popular termination styles: 

PRINTED 
CIRCUIT 

Coaxial Relays 

Coil Volts 
12 VOC 
28 VDC 

AMPHENOL Part No.-
303·10001·2 
303·10001·3 

Precision coax units. Maximum time to operate and release is 
20 milliseconds. Gold-plated, fine silver contacts assure reliable 
low-level operation. Minimum life expectancy is 1,000,000 
cycles, when switch is operated at speeds of less than 10 Hz. 
Switches are impedance matched to 50-ohm cable, though loss 

315 319 321 

323 , 

SMA connectors. Amphenol SUB-Minax 27 Series connectors, 
or printed circuit contacts suitable for solder and' solderless 
wrap board termination. All switches can be provided with coil 
voltages of 6, 12, 26, 48 and 120 VDC. 

Although ideal for typical microwave applications through six 
GHz where 60 dB isolation is offered by new units, Amphenol's 
MINIform switches also offer unusually high power handling 
capabilities for communciations applications for the first time. 
Through 0 to 1.0 GHz, for example, the MINIform can switch 
up to 150 watts CW while maintaining maximum VSWR of 
only 1.1, 0.1 dB insertion loss and 80 dB minimum crosstalk 
attenuation. Over the range of 1.1 through 3 GHz, VSWR 
climbs only to 1.2 with power handling capacity of up to 70 
watts CW while maintaining 75 dB minimum crosstalk attenua­
tion and 0.1 dB maximum insertion loss. 

CONNECTORS 
(SMA shown) 

Coli Volts 
12 VDC 
28 VOC 

27 Series 
303·10003·2 
303·10003·3 

is negligible with 75-ohm cable. Operation is break-before­
make. All materials are corrosion resistant. 

Units meet applicable portions of military connector specs as 
follows: BNC - Mil-C-3608 and N - Mil-C-7!. 

Fre- RF 
Termina- Connec- quencr PDwer Coil' Coil 

Part No. tion Function tors (MHz (WI Volts Ohms 
315-10002·3 o~en SPOT BNC 1000 100 260C 280 
316·10082-3 Sort SPOT BNC 2000 100 26 DC 280 
316·10082·6 Short SPOT BNC 2000 100 120 DC 6000 
316·10102·8 Short SPDT BNC 2000 100 115AC 550 
317·10202·3 Short SPDT BNC 2000 100 26 DC 280 
317·10215·8 Short SPOT BNC 2000 100 115 AC 550 
317-10242·3 Short SPDT N 2000 100 26 DC 280 
317·10255·8 Short SPOT N 2000 100 115AC 550 
318·10407·3 Open SPOT BNC 2000 100 26 DC 280 
318·10381 Short SPOT BNC 2000 100 lever manual 
318·10382·3· Short SPOT BNC 2000 100 260C 280 
318·11165·3 Res. SPDT BNC 2000 100 26 DC 280 
318·11576-8 Res. SPOT BNC 2000 100 115AC 550 
319·11141 Open SPDT BNC 2000 100 rotary manual -
320·10931·3 Open SPOT N 3000 1000 26 DC 200 
321·11062 Open DPDT BNC 1000 100 lever manual -
321·11064·3 Open OPDT BNC 1000 100 26 DC 200 
322·11431 Open 1P4T BNC 3000 100 rotary manual -
323-11651-3 Open 1P4T BNC 1000 100 26 DC ~ 
322-11442 Open 1 PST BNC 3000 100 rotary manual 
325·11635·3 Short 1PST BNC 400 100 26 DC 280 
325·11641·3 Open 1P6T BNC 400 100 26 DC 280 
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Series 360 OVNAFORM FUNCTIONS AND PART NUMBERS 

Coil SPOT SPOT OPOT OPOT Transfer 
Conn. Term. Schematic Volts Outline Dwg.A Outline Dwg. B Outline Dwg. C Outline Dwg. D Outline DWI!. E 

26 DC 360·11891·12 360·11891·13 360·11896·12 360·ll896·13 
SH 1 10 DC 360·11891·34 360-11891·35 360·11896·34 360·ll896·35 

115 AC 360·11891·45 360·11891·46 360·11896·45 360·ll896·46 
26 DC 360·11891·14 360·11891·15 360·11896·14 36()'11896·15 

NS 2 110 DC 36(i.11891·36 360·ll891·37 360·11896·36 360·ll896·37 
115 AC 360·11891·47 360·ll891·48 360·11896·47 360·11896·48 
26 DC 36()'11891·16 360·ll891·17 360·ll896·16 360·11896·17 

BNC 50!l RT 3 110 DC 360·ll891·38 360·ll891·39 360·ll896·38 360·ll896·39 
ll5 AC 360·ll891·49 360·11891·50 360·11896·49 360·11896·50 
26 DC 360·ll891·18 360·ll891·19 360·ll896·18 360·ll896·19 

75 r! RT 3 110 DC 360·ll891·40 360·11891·41 360·11896·40 360·11896·41 
115 AC 360·11891·51 360·li891·52 360·ll896·51 360·ll896·52 
26 DC 360·11891·20 360·ll891·21 360·ll896·20 360·ll896·21 

95!l RT 3 llO DC 360·ll891·42 360·ll891·43 360·ll896·42 360·ll896·43 
115 AC 360·ll891·53 360·ll891·54 360·ll896·53 360·11896·54 
26 DC 360·ll891·22 

TRANS 4 110 DC 360·ll891·44 
115 AC 360·11891·55 

26 DC 360·118Q2·12 360·ll892·13 360·ll897-12 360·ll897·13 
5H 1 110 DC 360·11892·34 360·11892·35 360·ll897·34 360-ll897·35 

ll5 AC 360·11892·45 360·ll892·46 360·11897·45 360·11897·46 
26 DC 360·ll892·14 360·ll892·15 360·ll897·14 360·ll897·15 

NS 2 llO DC 360·ll892·36 360·11892·37 360·ll897·36 360·ll897·37 
ll5 AC 360·ll892·47 360·ll892·48 360·ll897·47 360·ll897·48 
26 DC 360·ll892·16 360·ll892·17 360·11897·16 360·ll897·17 

TNC 5O!l RT 3 110 DC 360·ll892·38 360·ll892·39 360·ll897·38 360·ll897·39 
ll5 AC 360·ll892·49 360·ll892·50 360·ll897·49 360·ll897·50 

I 26 DC 360·ll892·18 360·ll892·19 360·ll897·18 360·ll897·19 
75!l RT 3 llO DC 360·ll892·40 360·ll892·41 360·ll897·40 360-ll897·41 

115 AC 360·ll892·51 360·ll892·52 360·ll897·51 360·ll897·52 
26 DC 360·ll892·20 360·ll892·21 360·ll897·20 360·ll897 ·21 

95!l RT 3 llO DC 360·ll892-42 360·ll892·43 360·ll897·42 360·ll897·43 
ll5 AC 360·ll892·53 360·ll892·54 360·ll897·53 360·ll897·54 
26 DC 360·ll892·22 

TRANS 4 llO DC 360·ll892·44 
ll5 AC 360·ll892·55 

26 DC 360·ll890·12 360·ll890·13 360·ll895·12 360·ll895·13 
SH 1 llO DC 360·ll890·34 360·ll890·35 360·ll895·34 360·ll895·35 

ll5 AC 360·ll890·45 360·ll890·46 360·ll895·45 360·ll895·46 
26 DC 360·ll890·14 360·ll890·15 360·ll895·14 360·ll895·15 

NS 2 llO DC 360-ll890·36 360·11890·37 360·ll895-36 360·ll895-37 
ll5 AC 360·ll890·47 360·ll890·48 360·ll895-47 360·ll895·48 
26 DC 360·ll890·16 360·ll890·17 360·ll895·16 360·ll895·17 

N 50!l RT 3 llO DC 360·11890·38 360·ll890·39 360·ll895·38 360·ll895·39 
115 AC 360·11890·49 360·11890·50 360·11895-49 360·ll895·50 
26 DC 360·11890·18 360·11890·19 360·11895·18 360·11895·19 

75!l RT 3 llO DC 360·11890·40 360·ll890·41 360·ll895·4O 360·ll895·41 
115 AC 360·ll890·51 360·11890·52 360·ll895·51 360·11895·52 
26 DC 360·11890·20 360·ll890·21 360·11895·20 360·11895-21 

95!l RT 3 llO DC 360·ll890·42 360·ll890·43 360·ll895·42 360·11895·43 
ll5 AC 360·11890·53 360·11890·54 360·ll895·53 360·ll895·54 
26 DC 360·11890·22 

TRANS 4 110 DC 360·11890·44 
115 AC 360·11890·55 

COIL Nominal Voltage Operating Range Resistance, ohms ±10% 

CHARACTERISTICS 26 DC 20· 32 260 ohms 

llO DC 85·130 5100 ohms 
@ 2D oC 

115 AC (50 • 400 Hz) 90· 130 1500 ohms thru diodes 

ELECTRICAL CHARACTERISTICS SCHEMATICS 
Typical VSWR Typical Crosstalk - db OJ ( 

(Frequency GHz) (Frequency GHz) 

~: Conn. Term. .03 0.2 0.4 1.0 2.0 4.0 6.0 .03 D.f. 0.4 1.0 2.0 4.0 U SHORTING 

SH 1.03 1.06 1.08 1.10 1.20 1.25 1.35 70 66 60 53 42 30 20 
NS 1.03 1.06 1.08 "1.10 1.21 1.27 1.40 50 45 41 30 27 24 18 

0 o~ 500 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 -
BNC 750 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - ,~. 

950 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - NON·SHORTING 
'~. TRANS 1.05 l.JO 1.15 '1.20 1.50 - - 45 38 32 24 17 ~ -

SH 1.03 1.06 1.08 1.10 1.20 1.25 1.35 70 66 60 53 42 35 25 0 ,~" NS 1.03 1.06 1.08 1.10 1.21 1.27 1.40 51 43 41 30 27 26 21 
500 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - RESISTOR tOO TNC 750RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 - TERMINATED 
950 RT 1.03 1.06 1.08 1.14 1.25 1.50 - 40 35 31 24 17 14 -
TRANS 1.05 1,10 1.15 1.20 1.50 - - 45 38 32 24 17 - -

SH 1.03 1.04 1.07 1.10 1.15 1.18 1.30 70 66 60 53 42 35 25 0 :IE-. NS 1.03 1.04 1.07 1.10 1.17 1.20 1.35 51 43 41 30 27 26 21 
500 RT 1.03 1.05 1.08 1.12 1.18 1.50 - 41 35 31 24 17 14 - TRANSFER ,~., 

N 75 {) RT 1.03 1.05 1.08 1.12 1.18 1.50 - 39 32 30 23 16 14 -
950 RT 1.03 1.05 1.08 1.12 1.18 1.50 - 37' 31 29 22 15 14 - 1:7 -;:-;-

TRANS 1.05 1.10 1.15 1.20 1.50 - - 45 38 32 24 17 - - ,., ,., 

NOTE: High frequency electrical characteristics are tYPical values (not maximum) as measured In a 50 ohm 
circuit and may 'be used for most design analyses. For more exacting applications, maximum values in the 

frequency range may be obtained upon request. SWR measured to common with a matched 50 ohm termina· 
tion. For additional specifications request Amphenol RF Switches Catalog 55·1. 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

PROTECTIVE DEVICES 

P 
Lb 11m 

8 mtg holes 4-40 Ne-2B Ihd 
{4oneac;hsldel 

A SPOT 

B SPOT 

_8 m1e: holes 4·40 NC·2B thd. 
. 140neathsldel 

C OPOT 

r 32>16' BNC & TNC· 311'N~ 
;'.9i,,-ojBNC & TNC 
f.t-}ls-tlN 

o 'OPOT 

r 3'"'' BNC & TNC-3i"N1 \0- .""..jBNC & TNC 
\+-118 -+IN 

E TRANSFER 

..j 51' ioBNC & TNC 
-tj2ll32~N 
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DE CHOICE OF 
SINGLE SECTION DISPLAY SCREENS 
Single-section type. Has transparent cap, 
transparent legend insert and translucent 
colored base. 

Amphenol Part Number 
1 Piece 3 Piece Color 

602-AI01 602-A201 WHITE 
602-AI02 602-A202 RED 
602-AI03 602-A203 YELLOW 
602-AI04 602-A204 GREEN 
602-AI05 602-A205 BLUE 

3 PIECE DISPLAY SCREENS 
Two-section types. Have transparent caps 
and legend inserts. Translucent colored 
bases have either lateral or longitudinal 
split. Silicone rubber light baffles prevent 
spillage from one section to another. 

Amphenol Part Number 
Lateral Longitudinal Colors 

602-A306 602-A406 WHITE-WHITE 
602-A307 602-A407 WHITE-RED 
602-A308 602-A408 WH ITE-YELLOW 
602-A309 602-A409 WHITE-GREEN 
602-A310 602-A410 WHITE-BLUE 
602-A311 602-A411 RED-RED 
602-A312 602-A412 RED-YELLOW 
602-A313 602-A413 RED-GREEN 
602-A314 602-A414 RED-BLUE 
602-A315 602-A415 YELLOW-YELLOW 
602-A316 602-A416 YELLOW-GREEN 
602-A317 602-A417 YELLOW-BLUE 
602-A318 602-A418 GREEN-GREEN 
602-A319 602-A419 GREEN-BLUE 
602-A320 602-A420 BLUE-BLUE 

Three and four section types. Available 
in any combination of white, red, yellow, 
green and blue. 
LEGEND SERVICE 
AM PHENOL provides legend service on 
the inserts supplied with three-piece 
screens. Contact your AMPHENOL rep­
resentative for ordering information. 
COLOR FILTERS 
Silicon rubber filters are available to fit 
over the lamp for projected color. 

Amphenol Part Number Color 
602-F11 WHITE 
602-F12 RED 
602-F13 YELLOW 
602-Fl4 GREEN 
602-F15 BLUE 
602-Fl6 AMBER 

LAMPS AND LAMP VOLTAGES 
Each Series 602 assembly will accept four 
T 1 % miniature flanged base lamps avail­
able in 6, 14 and 28 volts; long-life or 
standard. 

Voltage 6 14 28 
Long-life 602-K11 602·K12 602-K13 
Standard 602-K14 602-K15 602-K16 

FILTER TOOL -oiiiiiiic:c:::::::;iiiiiiii ..... LAMP AND :: 

Part Number 602-P3T09;"'==C;::===-_IIIHi• 
INDICATORS --- -
Used when an indicator light is desired, 
without switching function. Fixed bracket 
holds the display screen at the same 
height as the operator indicator unit. 
Available in either barrier mount or 
flange mount styles; they utili2e the s.ame 
panel cutout, screens and barriers as oper­
ator indicators 

Amphenol Part Number 
Barrier Flan~e Barrier Number of 

Mounted Moun ed Type Sockets 
602·0102 602-0302 Short A and C 
602-0104 602-0304 Short A, B, C and 0 
602-0202 602·0402 Long A and'C 
602·0204 6()2-D404 Long A,B,CandD 

IB~:~~IAMPHENOL 

OPERATOR-INDICATORS 
Units accept switch modules, provide both 
indication and switching. Barriers serve as 
mounting devices and separate the display 
screens to prevent accidental operation. 
Flange mounted units are supplied with 
spring clip mounting devices ready­
attached. Can be individually installed or 
replaced. 

~ 
LONG BARRIER 
MOUNTS 

~_. . t-",",SH~0::fR;;.;T~Bt'AR;;.;;;RTI=E~Rr"""""""1 ~ MOUNTS 

LONG SIDE 
FLANGE MOUNTS 
Part Number Number of Sockets 

602-B402 A and C 
602-B404 A, B, C and 0 

SHORT SIDE 
FLANGE MOUNTS 

LENGTH OF pANEL CUTOUT 
Type of Oper tor Indicator 

Number Long Short Long Short 
Barrier· Barrier· Flange· Flange· of Units 

1 1.187 1.421 1.10.2 ,.862 
2 2.197 2.677 2.195 1.717 
3 3.212 3.932 3.290 2.570 
4 4.224 5.186 4.384 3.424 
5 5.240 6.440 5.479 4.279 
6 6.256 7.697 6.574 5.134 
7 7.268 8.949 7.668 5.988 
8 8.283 10.207 8.763 6.843 
9 9.299 11.461 9.857 7.697 

10 10.311 12.713 10_952 8.552 
11 11.327 13.968 12.046 9.406 
12 12.342 16.224 13.140 10.260 

• Nommal dimensions In Inches, tolerance ±.01O. 
Add :165 inch to length for each optional spacing 
barrier used with flange mount units. 

MOUNTING BARRIERS 
Molded color barriers are available in two 
panel thickness ranges. 157 

[JI I 1m' : 

Barrier Panel 
Type Thick. Black Gray White Red 

0.06"to 602-E108 602-E10G 602-ElOW 602-E10R 
Short 0.19" 

O.l9"to 602-E308 602-E30G 602-E30W 602-E30R 
0.31" 
O.06"to 602-E208 602-E20G 602-E20W 602-E20R 

Long 0.19" 
0.19"to 602-E408 602-E40G 602-E40W 602-E40R 
0.31" 

OPTIONAL SPACING BARRIERS 
Spacing barriers, not necessary for mount­
ing are used to color code groupings and 
to prevent accidental actuation of adja­
cent switches. 
!B~mer 

Type Black Gray White Red 
Short 602-HI08 602-HI0G 602-H10W 602-HI0R 
Long 602-H20B 602-H20G 602-H20W 1-602:-H20R 

AMPHENOL KEYBOARDS 
Most keyboard applications have very 
special requirements. Surprisingly few are 
alike. So we build a custom keyboard-
one that's made to meet your specs in 
every way. Just call your Amphenol Sales 
Engineer and tell him what you need, and 
we'll take it from there. 

MULTI·SPOT SWITCH MODULES 
Electrical ratings. 

N on·inductive Load (A) 
Resistive Load Lamp Load 

Voltage 
Normally I Normally 
Closed Open 

Normally 
Closed 

Normally 
Open 

110-125 VAC 5 1.5 0.7 
220-250 VAC 5 1 0.5 

28 VOC 5 ~ 5 3 3 

I nductive Load (A) 
Inductive Load Motor Load 

Voltage 
Normall1 Normally 
Closed Open 

Normally 
Closed 

Normally 
Open 

110-125 VAC 
220-250 VAC 

28 VOC 4 

Alternate Action 
Amphenol Part Number 

Silver Gold . 
Contacts Contacts 

4 2.5 1.3 
4 1.5 0.8 

1 4 3 3 

Momentary Action 
Amphenol Part Number 

Silver Gold No. of 
Contacts Contacts Circuits 

602-C151 602-C152 602-C111 602-C112 1 

602-C161 602-C162 602-C121 602·C122 2 

602-CI71 602·Cl72 602-C131 602-C132 3 

602-C181 602-C182 602-C141 602·C142 4 

T 

Switch Type Dim. "x" Dim. uY" 
Alternate 1.300 

Momentary 1.000 

COMPACT SPOT-DPOT 
SWITCH MODULES 

1.330 

1.040 

Miniature units with quick-connect ter­
minals for fast, easy wiring. Assemblies 
built up from short flange operator units 
should have spacing barriers between 
them to prevent mechanical interference. 
Electrical ratings. 

Non·inductive Inductive 
Load (A) Load (A) 

Rated Resistive Lamp Inductive Motor 
Voltage Load Load Load Load 

110-125 VAC 15 3 10 4 
220-250 VAC 15 2 10 3 

28 VDC 10 4 6 4 

Amphenol Part Number Number ofCircuits 

602-C211 1 

602-C221 2 

Note: Maximum depth of SWitch behmd panel when 
completely assembled Is 3.047". 

601 SERIES- KEYBOARD SWITCH 
Variations 
Spadetop for sloped keyboard 
Octagonal top for sloped keyboard 
Spade top for stepped keyboard 

Part No. 
601:Rll1A 
601-R211A 
601·R3UA 

Other variations are available. 
C ta t a I e I e fa deta'ls on c y ur sa es ng n er r I 

Electrical Characteristics 
Contact resistance (initial). 0.200 ohms max. 
Contact rating (SPNO). 

125 vdc (reSistive) Max. contact voltage. 
Max. contact current. 500 ma de (resistive 
Max. contact power: 10 watts (reSistive) 

Voltage breakdown •. 300 volts ac. 60 Hz 
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How to use 

,10 lind .lTIanulacturers of a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

10 lind lTIanulaclulI"ersi' calalog informlatiion 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 - Test Instruments f Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies f Controls and Drives 

Volume 3 - Passive Components I Materials} Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

10 lind lTIanulactul'ers' addresses, phones and sales office,s 
YELLOW SECTION 

10 lind Irade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
I isted for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 

,This appears only in Volume 1, 
beginning on page 957 of the 
White Section. Th,ese pages 
can be identified by a vertical 
black band along the outside edge. 

il you require addilionaR assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

FOR THE PROTECTION OF ALL TYPES OF ELECTRONIC & ELECTRICAL CIRCUITS & DEVICES 
The complete BUSS line of fuses includes dual­
element "slow-blowin~," single-element "quick­
acting" and signal or visual indicating types ... 
in sizes from 1/500 amp. up-plus a companion 
line of fuse clips, blocks and holders. 

Only a representative listing is shown here 
of the thousands of different types and sizes of 
fuses and· holders available from BUSS. 

All standard items are easily obtained through 

your BUSS distributor-but if you don't find 
what you want, get in touch with us. 

When special fuses, fuse clips, fuse blocks or 
fuseholders are required, our staff of fuse engi­
neers is at your service to help in selecting or 
designing the fuse or fuse mounting best suited 
to your requirements. 
~or detailed information on the complete 

BUSS liIie write for BUSS bulletin SFB. 

BUSSMANN MFG. DIVISION, McGraw-Edison Co_ St. Louis, Mo. 63107 

For fuses and fuseholders of unquestioned high qual" 
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BUSS AGX FAST 
ACTING FUSES 
~ x I inch, glass tube, 
"quick-acting" type, 
1/500 to 2 amp. 

it 

BUSS ABC CERAMIC 
TUBE FUSES 
~ x I~ inch, ~ to 30 
amp .. For circuits hav­
ing fault current capac­
ity up to 25,000 amp. 
at 125 volts or 10,000 
amps. at 250 volts. 

BUSS SUB-MINIA­
TURE GMW FUSE 
AND HWA FUSE­
HOLDER 

~~~e i~~~e~n~us~7~a~ 
window for visual in­
spection of element. 
Fuse may be used with 
or without holder. 
1/200 to 5 amps. Fuses 
and holders available 
to meet military speci­
fications. 

BUSS IN-THE-LiNE 
FUSEHOLDERS 
For ~ inch fuses, % to 1~ 

_ inches long. 

BUSS SPACE SAVER 
PANEL MOUNTED 
FUSEHDLDERS 
Fuseholder only 1% inches 
long ••• extends just one 
inch behind front of panet, 
Takes ~ x I~ inch fuses. 
Holder rated at 15 ampere 
for any voltage up to 250. 

BUSS 
AIRCRAFT 

FUSES 
Mechanical Indicating - Lim· 
iter type. Meet rigorous 
requirement of high speed 
high performance aircraft. { 
to 60 amp. 

eem/1971 

BUSS f..GC AND 
InTH GLASS TUBE 

FUSES 
~ x I~ inch. AGC: 2y", 

3 amps. MTH: 4, 5 or 6 amp. 

BUSS GJV PIGTAIL FUSES 
~ x I Y.. inch, glass tube, with 
I~ inch leads of No. 20 
tinned wire. V'6 to· 6 amp. 

==m 
~. 

GFA TRON 
SUB-MINIATURE 

PIGTAIL FUSES 
Body size only .145 x .300 
inches. Glass tube construc­
tion permits visual inspection 
of element. Hermetically 
sealed. Twenty-three ampere 
sizes froni 1/100 thru 15 
amps. 

BUSS IN-THE-LiNE 
PANEL-MOUNTED 
FUSE & HOLDER 
CDMBINATlDNS 
HLR holder makes it simple 
to ~rotect wide variety of 
deVices or equipment, in­
cluding fluorescent fixtures. 
Should fuse open, entire 
fuse-knob assembly is re­
placed. 

~, 
ACK STUD 
MDUNTED 

FUSES 
I to 300 amp., dual­
element type. 

BUSS AGC GLASS 
TUBE FUSES 
~ x I~ inch. 4 to 
30amp. 

BUSS SFE STANDARD 
FUSES 
% to Fh6 inches in length, 
glass tube, 4 to 30 amp. 
Fuses of different amper­
ages are of different 
lengths - to make it im­
possible to insert too large 
a size. 

=t 17.idJ" BUSS GMT 
~ FUSES­

HLT 
FUSEHOLDERS 

Signal I ndicating, Alarm 
Activating. For multiple 

circuit apparatus where space 
is at a premium. Holders take 
panel mounting space of only 
~ inch. horizontal by 1'%. 
inch.es vertical. 18/100 to 10 
amp. 

BUSS PANEL 
MOUNTED FUSE­
HOLDERS. VISUAL 
IIlDlCATING 
SERIES HLD. 
For ~ x I~ inch BUSS 
GBA fuses (or GLD 
fuses) % to 5 amps. 
Transparent knob per­
mits visual indicating 
pin on open fuse to be 
seen. 

u.,~ KTKT~~~~ 
INTERRUPTING 
CAPACITY FUSES 
1%2 x IY.. inch, 1/10 
to 30 amp. For corcuits 
having fault current 
capacity up to 100,000 
amps. AC only. 

BUSS INDICATING FUSES . 
~ x I~ inch, % to 30 amp., 
and I %2 x IY.. inch, 1/10 to 30 

~::tPWhs:~v~~~~ati~d br~~n P~~d 
provides quick, positive iden· 
tification of faulted circuit ..• 
by visual signal, by activating 
an alarm, or both. 

FNI,l FIBRE TUBE 
FUSETRON 

DUAL-ELEMENT FUSES 
1%2 x IY.. inch, dual· 
element "slow· blowing" 
1/10 to 30 amp. 

BUSS HIGH 
VOLTAGE FUSES 

For protection of circuits 
. up to 20 KW on d.c. and 

30 KVA on a.c. 1/16 to 2 
amp. 

mIIIII_ 

BLOCI(S FOR BUSS FUSES 
All types available for every 
application. Single pole, mul· 
tiple pole small base, full 
base, molded base, laminated 
base, porcelain base for fuses 
from % x % inches up. Also 
signal fuse bloclls and special 
blocks of all types. 

TRON RECTIFIER FUSES. 
For protection of Semi­
Conductor Rectifiers and like 
applications. 
Provide extremely fast opening 
on overload and fault currents, 
with a high degree of restriction 
of let·thru current. Many types 
and sizes available. Ampere 
ratings from 0 to 600. 

See YELLOW SECTION for Local Offices, Phones 

MOL FUSETRON 
DUAL-ELEMENT 
FUSES 
~ x I~ inch, glass 
tube "slow· blowing" 
1/100 to 30 amp. 

~(@J;JD~' 
FNA SIGNAL DR 
VISUAL INDICATING 
FUSETRON 
DIIAL-ELEMENT FUSES 
1/10 to 10 amp. Silver· plated 
pin pops out when fuse is 
blown and provides quick 
positive identification 01 
faulted circuit ••• by visual 
signal, by activating an alarm, 
or both. 

FUSETRON 
TYPE N 

FUSES AND 
FUSEHOLDERS 

~ by I~ inc~J 0 to I~ amps. 
and ~ x 17/16 inch, 1-3/10 
to 7 amp. Glass tube, "slow­
blowing". Especially suitable 
for protection of TV. Ears on 
fuses match slots in holder to 
safeguard against use of wrong 
size and type of fuse. 

1891 
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THE SWDCH IS ON TO CIK. 
SUBMINIATURE TOGGLE, ROCKER AND 
PADDLE HANDLE SWITCHES 
The switches shown below are available in 
SPOT, 2POT, 3POT and 4PDT configurations 
in about thirty different models with a 
wide variety of options. All made-in-America, 
of course. Comprehensive information is im­
mediately available upon request. 

GENERAL SPECIFICATIONS: 
Contact Ratings: 
Coin Silver Contacts - 5 amps resistive load @ 
115 VAC or 28 VDC, or 2 amps @ 250 VAC. 
Brass contacts with gold over nickel plate - 0.4 
volt-amps @ 20V Max. (AC or DC). 
Coin Silver Contacts with gold over nickel plate 
- 5 amps resistive load @ 115 VAC or 28 VDC, 
or 2 amps @ 250 VAC - and 0.4 volt-amps 
Max. @ 20V Max. (AC or ~C). 
Electric Life: 100,000 make-and·break cycles 
minimum on all models ending in 01 only; all 
other models 40,000 cycles. 
Initial contact Resistance For Silver: 10 milli· 
ohms Max. @ 2-4 VDC, 1 amp. 
Insulation Resistance: 1,000 l11eg~hms niiniriium. 
Dielectric Strength: 1,000 voltsrms @ sea 
level. 
Case Material: General purpose phenolic. 
Operating Lever: Bright chrome·plated brass. 
Mounting Bushing: Cadmium wlclear chromate 
over brass. 
Housing: Stainless Steel. 
Standard Hardware Supplied: 2 hex mouhting 
nuts; 1 internal tooth lockwasher; 1 locking 
ring. 
Basic Models available with UL Listing. 

J·l 
Rocker 

J·2 
Paddle Handle 

J·3 
Rocker 

J·4 
Paddle Handle 

J·l0 
Rocker 

t) • 

R 

BEZEL 
MOUNTING 

Right Angle 
Mounting, P .C. 
SPDT 

A 
Right Angle 
Mounting SPDT 

A 
Right Angfe 
Mounting DPOT 

T 
'%." Bushing 
w/Large Toggle 

VW 
Right Angle 
Mounti ng, P .C. 
SPOT 

AV 
Vertical 
Mounting SPDT 

AV 
Vertical 
Mounting DPOT 

AV 
Vertical 
Mounting 3PDT 

AV 
Vertical 
Mounting 4PDT 

K 
Locking Lever 

7101 
SPOT 

t, 
.:. 

7201 
OPOT 

7301 
3POT 

7401 
4PDT 

p 
Flatted 

" 

j.~ 

" 

CKW 
Splashproof 

C&K COMPONENTS, INC., 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

YOl;lrs for the as!(ing: Rotary Printswitches, Catalog 900 
Subminiature and Microminiature Momentary Pushbutton Switches, Catalog800 
Subminiature Toggle, Rocker and Paddle Handle Switches, Catalog 700 

SUBMINIATURE BUTT 
CONTACT SPST MOMENTARY 
PUSHBUTTON SWITCHES 

GENERAL SPECIFICATIONS: 
Contact Ratings: Coin Silver Contacts - 1 amp 
resistive load @ 115 VAC or 28 VDC or 0.5 
amps @ 250 VAC, or Brass Contacts with gold 
over nickel plate - 0.4 volt-amps Max. @ 20 
V Max. (AC or DC). 
Insulation Resistance: 10,000 megohms, Min. 
Dielectric strength: 1,000 volts rms at sea level. 
Electric Life: 1,000,000 make-and-break cycles. 
Initial Contact Resistance: 10 milliohms, Max_ 
Terminal Type: Solder. 
Mounting Hole: 1/4" Dia. 

MATERIALS AND FINISHES: 
Bushing: Brass, Cadmium Plated with Clear 
Chromate Finish. 
Mounting Nut: Brass, Bright Nickel Plated. Hex 
nut is standard_ On request, panel dress nut 
may be substituted at no extra charge_ 
Lockwasher, Internal Tooth: Bright Nickel Plated 
CRS_ 
Base: General Purpose Phenolic (Red). 
Pushbutton: General Purpose Phenolic. Black 
supplied unless otherwise specified. 
Contacts and Terminals: 

1. Coin Silver Standard 
2_ For l/2 hd. brass with 100 millionths Min. 

Gold over 20 millionths Min. Nickel, add 
"8" suffix. -

3. For Coin Silver (90% Ag 10% Cu) with lOD 
millionths Min. Gold over 20 millionths 
Min. Nickel, add "G" suffix_ 

8531 
N.O_ with Overtravel 
Total Travel: _110 
Overtravel: .020 Min. 
Actuation Force: 8 oz. ±4 

8532 
N.D. 
Total Travel: .060 
Actuation Force: 10 oz. ±4 

8533 
N.C. with Pretravel 
Total Travel: _055 
Pretravel: _020 Min. 
Actuation Force: 8 oz. ±4 

8534 
N.C. 
Total Travel: .055 
Total Travel: _040 
Actuation Force: 8.5 oz_ ±4 

MICROMINIATURE BUTT CONlACT 
SPST MOMENTARY 
PUSIIDUTTON SWITCHES 

GENERAL SPECIFICATIONS: 

Insulation Resistance: 10,000 megohms Min_ 
Dielectric Strength: 500 volts rms at sea level. 
Electric Life: 

1,000,000 make-and-break cycles (8631) 
250,000 make-and-break cycles (8633) 
100,DOO make-and-break cycles (8632) 

Initial Contact Resistance: 10 milliohms Max. 
Terminal Type: Solder. 
Mounting Hole: 'U,' Dia. 

MATERIALS AND FINISHES: 
Bushing: Brass, Cadmium Plated with Clear 
Chromate finish_ 
Mounting Nut: Brass, Bright Nickel finish_ 
Base: General Purpose Phenolic (Red)_ 
Pushbutton: General Purpose Phenolic_ Black 
supplied unless otherwise specified. 
Contacts and Terminals: 

1. Coin Silver Standard. 
2. For l/2 hd. brass with 100 millionths Min. 

Gold over 20 millionths Min_ Nickel, add 
liB" suffix. 

3. For Coin Silver (90% Ag 10% Cu) with 100 
millionths Min_ Gold over 20 millionths 
Min. Nickel; add "G" suffix_ 

A 
fr 

8631 
N.D. 
Total Travel: _040 ±.015 
Actuation Force: 5 oz_ ±3 

Contact Ratings: Coin Silver Con­
tacts If:z amp resistive load @ 
115 VAC or 28 VOC; or 1/4 amp 
@ 250 VAC. 

8632 
N.D. with Overtravel 
(0.15 Min. O_T.) 
Tota I Travel: .080 ±.025 
Actuation Force: 5 oz. ±3 

Cuntact Ratings: Coin Silver Con­
tacts 1/2 amp resistive load @ 
115 VAC or 28 VDC; or 1/4 amp 
@ 250 VAC_ 

8633 
N_C_ 
Total Travel: .040 ±.015 
Actuation Force: 5 oz_ ±3 

Contact Ratings: Coin Silver Con­
tacts 1/4 amp resistive load @ 
115 VAC or 28 VDC; or 11. amp 
@ 250 VAC_ 

MOMENTARY PUSHBUTTON 
SWITCHES - SUBMINIATURE 
STANDARD CONFIGURATIONS 

GENERAL SPECIFICATIONS: 
Contact Ratings: Gold contact surfaces on c~p­
per alloy terminals (epoxy sealed terminals are 
standard). 1 ampere resistive load @ 115 VAC 
- 28 VDC. Designed for use in dry (very low 
energy) circuits_ 
Insulation Resistance: 1000 megohms minimum. 
Dielectric Strength: 1000 volts rms at sea level. 
Electric Life: 60,000 cycles minimum at full 
load. 
Mechanical Life: 100,000 make-and-break cycles 
minimum. 
Max. Allowable Force on Plunger: 10 lb. 

MATERIALS AND FINISHES: 
Pushbutton: Nylon plunger and cap. 
Mounting Bushing: Cadmium w/clear chromate 
over brass. High torque to withstand 12 in_-Ibs. 
with no distortion or loosening of parts. 
Housing: Stainless Steel. 
Case Material: General purpose phenolic. 
Standard Hardware Supplied: 2 Hex mounting 
nuts_ 1 Internal lockwasher, 1 Locking ring_ On 
request, 1 hex nut, and 1 special nut may be 
substituted at no charge. 

8121 
SPOT 

8221 
DPOT 

8321 
3POT 

8421 
4PDT 

8121 
R 

103 Morse Street, Watertown, MA. 02112 (617) 926-0800 TWX: 7103270460 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1893 
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C TS CORPORATION".Hm. IM.~' Rotary 
Selector' Switches 

WHY ENGINEERS SPECIFY CTS ROTARY SWITCHES 

CTS Reliability. The heart of selector switch reliability is the 
wafer. CTS offers two wafers with uniquely reliable character­
istics. The CTS selector switch 212 wafer is of a molded, glass 
alkyd, rivet-free construction which will not break if dropped or 
jarred. It eliminates mechanical shifting of stator circuitry and 
terminals and allows the construction of more compact switch­
es. Automated manufacture provides unprecedented uniformity. 
In each production run, all switches are identical, terminal 
placement is exact and permanent-the result is trouble-free 
assembly into your circuit. The CTS 216 wafer employs the 
more conventional "clip" terminals but utilizes unbreakable 
glass reinforced alkyd for both the rotor and stator. The pre­
cision molded stator incorporates strut spacers to evenly space 
the contacts and eliminate radial shifting as well as a rib 
design to increase insulation resistance. Tight quality control 
on both wafers and detents from the raw material stage 
through final assembly and packaging assures you of the fine 
quality and reliability associated with all CTS products. 

WAFERS 

SOLDERING HEAT OR HANDLING ~ANNOT 
, TERM I NALS MOLDED I NTO EXACT 

PERMANENT POSITION 
LOOSEN TERMINALS 

1 PIECE MOLDED 
CONSTRUCTION 

DETENTS 

L:=-_C:ON:SISlrENT INSULATION BARRIER 
DUE TO EXACT TERMINAL SPACING AND 

212 WAFER MOLDED GLASS ALKYD MATERIAL 

CTS Design Flexibility. CTS selector switches provide thou-, 
sands· of variations of shorting and non-shorting circuitry 
including mixed shorting and non-shorting circuit combinations 
within the same pole. Design flexibility's further enhanced by 
a wide selection of index. assemblies, two wafer constructions 
which can be intermixed on the same switch and attached CTS 
manufactured power switches and variable resistors. CTS truly 
offers a one-source supply for the complete switch package. 
CTS Military Switches. CTS types 211, 212 and 215 are avail­
able to meet the requirements of MIL-S-3786C, type SRO-3/D. 
CTS Switches are Made to Your Exact Specifications. All 
orders received for CTS selector switches are handled indi­
vidually and are custom manufactured to your exact specifica­
tions. The majority of applications can be met with switches 
which are custom designed from parts shown in this catalog, 
giving you the advantages of lower cost and faster delivery. 
On special applications our engineering staff is at your dis­
posal for designing the best and most economical switch to 
meet your exact requirements. 

PRECISION MOLDED 
GLASS ALKYD STATOR 
AND ROTOR 

INCREASED CIRCUIT 
PATH INSULATION 
DUE TO RIB DESIGN 

STATOR CONTACTS 
. TIER MOUNTED 

TOTAL ANGULAR 
ACCURACY OF STATOR 
CONTACTS DUE TO 
TAPER RIB DESIGN 

COMPATIBLE WITH CTS 
WAFER 

216 WAFER 

I NTEGRAL MOLDED 
ROTOR CONTACTS 
ELIMINATE RADIAL 
SHIFTING 

CONTROLLED FLOAT 

I NTEGRAL MOLDED 
STRUT SPACERS 

Adjustable stops available on all detents except Type 222. 

STAR WHEEL DETENT 
Type 211 

HIGHEST QUALITY • 
POSITIVE FEEL. 250,· 
000 CYCLE LI FE. FREE 
FROM END AND SIDE 
THRUST. HIGH 
SWITCHING TORQUE 
15-60" OZ. 

DIE CAST DETENT 
Type 222 

LOWEST COST OF ALL 
DETENTS • LOW COST 
STAKED CONSTRUC· 
TION • AVAILABLE FOR 
1 AND 2 WAFER 
SWITCHES. 20,000 
CYCLE LIFE. SWITCH· 
ING TORQUE 18-40" 
OZ. 

Data Order 
Description Series Sheet Form 

IV." diameter rotary wafer switch 
with star wheel detent 211 4001 Keene 

IW' diameter rotary. wafer switch 
with hill and valley detent 212 4001 Elkhart' 

IW' diameter rotary wafer switch 
with double ball detent 215 4001 Keene 

lW' diameter rotary wafer switch 
with hill and valley detent 216 4001 Keene 

lW' diameter rotary wafer switch 
with star wheel index 217 4001 Keene 

IW' diameter rotary wafer SWitch 
Keene with double ball detent 218 4001 

IW' diameter rotary wafer switch 
with die cast detent 222 4001 Elkhart 

I" diameter rotary wafer switch 
with double ball detent 223 4223 Keene 

lW' diameter rotary wafer switch 
with dia cast detent 226 4001 Canada 
-------------------~--~.--.~ 
.~~~ ~{S t~:e~~SSiSSiPPI River, excluding Minnesota, order 

HILL AND VALLEY DETENT 
Type 212 

LOW COST. DESIGNED 
FOR HOME ENTER· 
TAINMENT AND LOW 
COST INSTRUMENT 
APPLICATIONS • 25,. 
000 CYCLE LIFE. 
SWITCHING TORQUE 
20-48" OZ. 

DOUBLE BALL DETENT 
Type 215 

DESIGNED PRIMARILY 
FOR INSTRUMENT 
MARKET. HIGH QUAL· 
ITY • CRISP FEEL • 
25,000 CYCLE LIFE • 
SWITCHING TORQUE 6 
-35" OZ. 

ORDERING INFORMATION: Place orders at locations shown above, using the following addresses: 
CTS of Elkhart, Div., 1142 W. Beardsley Ave., Elkhart, Indiana 46514 • Telephone 219-523-0210 • TWX 810-294-2256 
CTS Keene, Inc., P.O. Box 1977, Paso Robles, Calif. 93446 • Telephone 805-238-0350 • TWX 510-842-1085 
In Canada, order from: 
CTS of Canada, Ltd., 80 Thomas Street, Streetsville, Ontario, Canada· Telephone 416-826-1141 
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INJIUSTRIES 

II . . . 
SLIDE SWITCHES 

QUALITY PRODUCTS THROUGH CREATIVE ENGINEERING 

STANDARD SLIDE SWITCHES 
Witte F~ang~ of Basic: Types "Available 

TOP ACTUATED SLIDE SWITCHES 
Available from current rating of 3.0 amps AC 0.5 amps DC 
at 125 volts to 11.0 amps AC at 125 volts, and 8.0 amps DC at 12 volts. 
Types include 1 pole, 2 pole, 3 pole and 4 pole in two positions, three 
positions and four positions. Detent or spring return action. 
Variety of mounting options, terminal choice and supplemental features 
available. Request bulletin 2085-68. 

"SYDEWYNDER®" SIDE -ACTUATED 
SLIDE SWITCHES 
Available as single and double pole in 2 positions or 3 positions. 

• 

Current rating 3.0 amps AC 0.5 amp DC at 125 volts. Mount with two mounting 
holes on l1/a" centers or snap into printed circuit board. Variety of knob 
lengths and colors available. Particularly suitable for applications where switch 
actuation from side of switch saves extra mechanical assembly. 
Request bulletin 2085-68. 

SWIDGET® MINIATURE SLIDE SWITCHES 
Available in types having up to 3 poles and 4 positions. 2-position switches 
mount on .812" centers; other switches have slightly longer mounting centers. 
Side or top actuated. Detent or spring return. Variety of terminals and knob 
sizes. Rated at 0.5 amp AC/DC at 125 volts. Request bulletin 2093·70. 

"SWIDGET® JR." SUB-MINIATURE 
SLIDE, SWITCHES 
Available as SPOT and DPDT. Mount on 0.562" centers. 
Overall length .762". Rated 0.5 amp AC/DC at 125 volts. 
Request bulleti,n 2093·70. 

ROCKER SWITCHES 
Dress up .your unit with handsome CW rocker switches. Four basic rocker 
superstructures can be added to most CW models. Types include 2-position 
switches with one, two, three or four poles, in a variety of mountings, rocker 
knobs and features. Rated from 3.0 amps AC 0.5 amp DC at 125 volts, 
to 11.0 amps AC at 125 volts and 8.0 amps DC at 12 volts. Request 
bulletin 2085-68. 

Additional types of components manufactured by CW Industries include Precision Film Resistors, Wirewound Potentiometers and 
Automotive Spark Suppressors. Commercial and military type Precision Resistors qualified to MIL-R-10509 are available in 1/10 through 
1 watt (RN55 through RN75) and are fully described in Bulletin 2094. 

Wirewound Potentiometers described in Bulletin 2080 (%" diameter) and Bulletin 2060 (1'Al" diameter), are designed for com­
mercial applications requiring exacting electrical characteristics at competitive cost. They feature simplicity of design and construc­
tion aimed at trouble-free' operation; 

Automotive Spark Suppressors effective in suppressing ignition noises on automotive and marine radio equipment are detailed 
in Bulletin 125. 

CW Research and Engineering facilities are always at your service, to consult with you on any development or engineering prob­
lem. Engineering bulletins describing in detail our products are also readily available on request. Call or write at any time for 
consultation. 
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, ... 

NEW 
RF SERIES 

FRONT 
MOUNTING 

SWITCH 
Flush Panel Mount • Installed from Front of Panel. 

Model PLH 

Model SoiA 

Model 4HLB 

Model HLBS Model S·IDR 

. CAPITOL SWITCHES are rated at 3 amps, 110 v. AC, non inductive: 
Capitol manufactures many standard and special switches in addition to those shown. 

Model HP'" 

Model S 

Model PSL·IC 

Model HLB 

features New illuminated 
square button 
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CIIRI.'NGSIN'TCH 
THE EUGGEST SINGLE NAME IN SWITCHES 

. PUSH o SLIDE 0 TOGGLE I» ROTARY • TRIGGER 
o TIPPETTEand LIGHTED TIPPETTE SWITCHES 

. for AppUance, Aircraft, Automotive, Electronic, 
Marone, Military, Motor Control, Special Applications 

In addition to the items shown above are thousands of 
variations and adaptations designed for our customers' specific 

needs. We are constantly engaged in the development of 
new produCts and welcome the opportunity to serve your .needs. 

Please contact one of our distributors to discuss your 
requirements in detail or write for our latest catalog. 

Carling 
ELECTRIC, INC. . 

505 New Park Avenue, West Hartford, Conn. 06110. Telephone: (203) 233-5551 TWX 710-425-0034 

MASTER STOCKING DISTRIBUTORS: 

eem!1971 

ATLANTIC SWITCH CONTROLS INC. 
520 Oakwood Ave., West Hartford, Conn. 

CONECTRIX, INC. 
201 N. Gables Blvd., Wheaton, III. 

PACIFIC SWITCH CONTROLS, INC. SWITCH CONTROLS, INC. 
14048 Burbank Blvd., Van Nuys, Calif. 5299 Buford Highway, Deraville, Ga. 

TEXASWITCH, INC. 
2942 Congressman La., Dallas, Texas 

See YELLOW SECTION for Locil Offices, Phones 1897 
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RotARY SWITCHES 

Miniature Series 
020-090 

Subminiature 
Series 160 

Subminiature 
Series 140 

Miniature Series 
600 

Series 240-290 and 
Series 010 

Spring return 

Series 300 

Series 650 

Series 670 

Series 230 

ECONOMY SWITCHES 
Series 200 

LEVER ACTION 
SWITCHES 
Series 222 

PUSH BUTTON SWITCHES· 
BRAND NEW! 

SLIDE SWITCHES 

Series 001, 002 

Series 003 

Series 005 

Series 125 

F>RINTED CI!lCUIT 
SWITCH 

Series 020-090. 
Series 001, 002, 

003,005 

FOR IMMEDIATE DELIVERY 

Diamete.r 

1-1/2" 

1" 

1-1/2" 
( 

1-9/32" 

1-7/8" ! 

I 
1-7/8" 

2-5/16" 

I 2-5/16" I 
I 

2-13/16" , 

1-1/32" 

1·1/2" 

Switches, switches, and 
more Switches 
from Centralab!' 
Centralab has the industry's broadest line of 
rotary and special switches. A summary of the 
basic types is given below. 

For complete design data, request your copy 
from Centralab's advertising department. 

Maximum Minimum 
No. of Index Life Insulation Current Rating MIL-S-3786 

Positions (cycles) (make & break) SR Number 

6 x 60· 25,000 Phenolic 2.6 A. @ 28 VDC; SR 02 
12 x 30· Ceramic 450 ma @ 115 VAC 

Glass Silicone 
4 x 90· 

I 

25,000 Phenolic 335 ma (ii) 115 VAC; SR 05 
6 x 60· Glass Silicone 1.1 A. @ 28 VDC 
.8 x 45· Ceramic 

12 x 30· 
18 x 20· 

I 
25,000 Phenolic 335 ma (U) 115 VAC; -

Silicone Glass 1.1 A. @ 28 VDC 
6x 60· 25,000 Ceramic 450 ma @ 115 VAC;I SR 03 

12 x 30· Mycalex 2.6 A. @ 28 VDC 
Phenolic 

Glass Silicone 
2 x 180· 175,000 Ceramic 3.9 A. @ 28 VDC; SR 01 
4 x 90· 20,000 Phenolic 675 ma @ 115 VAC 
6 x 60· or 10,000 KEL-F 
8 x 45· 

12 x 30· 
25,000 Ceramic 675 ma @ 115 VAC; SR 01 

Phenolic 3.9 A. (4\ 28 VDC 
KEL-F 

18 x 20· 25,000 Phenolic 675 ma @ 115 VAC; SR 10 
Glass Silicone 3.9 A. @ 28 VDC 

24 x 15· 25,000 Phenolic 450 ma @ 115 VAC; SR 09 
Glass Silicone 2.6 A. @ 28 VDC 

9 x 40· 25,000 Ceramic 11 A. @ 28 VDC; -
18 x 20· Durez 9 A. @ 115 VAC 
24 x 15· 

2, 3! 4 x 30·. 10,000 Phenolic 450 ma @ 115 VAC; -
9 cliPS max. 2.6 A. (ci) 28 VDC 

2,3 x 30· 25,000 Phenolic 450 ma @ 155 VAC; -
12 clips max. Pos.or 

Spring return 
2.6 A. @ 28 VDC 

Ask for Centralab's all new 22 page catalog on this 
completely new product line. 

Approximate Maximum 

I Length No. of No. of Index Insulation Current Rating 
(2 positions) Positions Clips (make & break) 

1.4 to 5.7" 2,3 or 4 3·20/side Positive Phenolic 675 ma @ 115 VAC; 
or none 3.9 A. @ 28 VDC 

1.3" 2 

I 

6/side Spring return Phenolic 450 ma @ 115 VAC; 
or none 2.6 A. @ 28. VDC 

1.4 to 5.8" 2 22 Spring return Phenolic 450 ma @ 115 VAC; 
or none 2.6 A. @ 28 VDC 

3.6" 2 

I 
7/side. Spring return 

I 
Phenolic 335 ma @ 115 VAC; 

or none 1.1 A. @ 28 VDC 

Eliminate expensive wiring and possibility of wiring error; these switches are designed 
for flrinted circuit board insertion. Electrical and mechanical characteristics similar to 
1·1/2" switches (Series O;W, etc. above). 
Slide switches above available for printed circuits. 

-'- many types are available from stock from 
Centralab Industrial Distributors. CENTRALAB Electronics Division • GLOBE-UNION INC. 

5757 NORTH GREEN BAY AVENUE. MILWAUKEE; WISCONSIN 53201 
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CBE 
COIL SPRING SNAP-ACTION SWITCHES - THUMBWHEEL AND 

LEVERWHEEL SWITCHES - MATRIX SELECTOR SWITCHES -

ELECTRONIC DATA ENTRY KEYBOARDS ... and for low energy solid 

state circuits, Cherry's unique gold crosspoint switches. 

GOLD CROSSPOINT 
CONTACT SWITCHES 

Gold alloy contact 
prisms at right an­
gles virtually end for­
eign particle interfer­

ence in signal level circuitry. Available 
on Miniature, Subminiature, Rotary Ac­
tion, Open and Panel Mount Pushbutton 
configuration. 

PANEL MOUNT 
PUSHBUTTON SWITCHES 

Snap-in 10 amp. Single pole 
series E69, double pole E79. 

Momentary action, Push­
Pull (reset), Push-Push 
(alternate), Pull-to-OVer­
ride (interlock). Auxiliary 
button designs. 

GENERAL PURPOSE SWITCHES 

Standard E13 single pole, E19 double 
pole (15 amp). High 
capacity series E14 

single pole (25 amp), .. 
E20 double pole 

(20 amp). 

CHERRY KEYBOARD 

Straightforward electronics adapt reliably to cus­

I n light or standard force. Series E22 (3 
amp), E23 (5 amp), E33 (10 amp), E34 
(15 amp). 

SUBMINIATURE 
SWITCHES 

Individually or 
ganged in space sav­

ing modules. E61 light force (5 amp) 
series, E62 standard (10.1 amp). 

OPEN SWITCHES 

In two series: S23 light force (5 amp) and 
S25 standard force (10 amp). 

tomer specifications. Timed repeat keys and 

dual strobe are available. Two key rollover 
is built in and uN" key rollover costs 

very little extra. Key caps are avail­

able in broad range of ABS colors. 

MATRIX SELECTOR SWITCHES 

Offering manual programming and switch­

ing for complex control equipment. Two 

standard types (10 and 20 position) ex­

pandable up to 5 modules providing from 

500 to 1000 crosspoints. Custom designs 
available up to 2784 crosspoints. 

ROTARY 
ACTION 
SWITCHES 

E51 series for low force actuation in photo­
copy and vending equipment. 

THUMBWHEEL AND 
LEVERWHEEL 

Switches with inline 
readout, coded elec­
tric outputs, modular 

construction. Choice of legends, codes, 
sizes and finishes. 

TWX 910·235·1572 OR DIAL DIRECT FOR COMPLETE CATALOG 

Phone (312) 689·7600 - Ext. 7703 and ask for Walter L. Cherry, Jr. 

CHERRY" CHERRY ELECTRICAL PRODUCTS CORP., 3623 SUNSET AVENUE, WAUKEGAN, ILLINOIS 60085 

Makers of patented Leverwheel/Thumbwheel SWitches, Matrix Selector Switches, Snap·Action Switches and Keyboards. 
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1900 

precious metals; 
aluminum; 

and stainless-steel 
make 

c· D· I switches 
uniquely reliable 

Rhodium-gold printed circuits and precious metal contacts 

assure high reliability and low contact resistance. 

Aluminum frames and cases for many applications. 

Stainless-steel ball and circular spring for 

a more posItive detent. 

Engraved alpha numerical characters don't rub out­

read easier 

Mfd. under Tabet U.S. Patents 2,841,660, 2,971,066, 3,015,000, 2,956,131, 2,988,607 
. I 

CHICAGO DYNAMIC INDUSTRIES, INC. 
I 

PRECISION PRODUCTS DIVISION 1725 6,verscy Blvd. Chicago. IllinoIs 60614 Phone 312. 935 4000 
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No. 4901 

4900 SERIES 
Underwriters Listed 

ACE® Locks 

SPOT Switch Lock 

"'4188 ACE® lock and wafer switch, 
can be furnished with 
double bitted lock Spec. 2242 

"Wafer switches will permit 
various circuit combinations 

EXD-98~ 
Heavy duty 
switch lock 

EXA-112-25 ¥ 

Heavy duty switch 
lock 
Switch SPOT; 25 
amps; 125, 250 or 
480 VAC; UL and 
CSA listed. 

2174 (SPST) 
Double bitted lock 
with screw terminals 
For momentary contact, 
spring return, specify 2174-70 

4073 Basic ACE® (SPST) switch lock 

SWITCH CONTACT RATINGS 
CURRENT RATINGS LOCK NUMBER 

3535 Double bitted lock 125·250V AC- 5 AM P 3.0V DC- 3 AMP 4901-4902 
with UL listed SPOT switch 125-2·50V AC- 7 AMP 28V DC- 7 AMP 3535--3535A--4235 
Also furnish with ACE 1l0-120V AC-lO AMP lOV DC-I0 AMP 2174-2174·70-3039-4101-4073-4079 
LOCK-Part No. 4235 125-250VAC-I0 AMP 125V DC-~ AMP EXO-98-EXA-112 

*When ordering, specify if for ap- t. CHICAGO LOCK COG [ pliance requiring ·T.V. approved For further data on the above 
switches. Only available on EXD-98 4275 W. Belmont Ave. • Chicago, III. 60641' locks, write for catalog. or EXA-1l2 series. 
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CHICAGO SWITCH, INC. 2035 WABANSIA CHICAGO, ILLINOIS 60647 312-489-5500 

SWITCHES THAT MASTER JOB REQUIREMENTS 
STANDARDS OR SPECIALS - YOUR DESIGN OR OURS 

SNAP-IN SNAP ACTION ROCKER SWITCHES. Avail­
able in single and double 
pole, lighted and unlighted, 
maintained and, momen­
tary, 2 and 3-position. The 
momentary-lighted versions 
are the industry's lowest 
cost "Iighted pushbutton" 
switches. Snap-in assembly 
saves labor, as well as ma­

terial costs. Ask for data sheets on the 26 & 27 Series. 

HALF-BY-HALF KEYBOARD SWITCHES. For printed 
circuit mounting. Avail­
able in SPST-NO, SPST-NC, 
SPDT and alternate circuit 
variations. Low bounce, 
low cost, and in the two­
terminal versions, bifurca­
tion provides extra high re­
liability. A variety of 

standard pushbuttons fit on the plunger. Ask for. data 
sheets on the 34-Series. 

LEAF SWITCHES designed to ~~stomer specs if desired, 
or quoted on existing cus­
tomer design. Reliable de­
livery dates (customer refer­
ences supplied' on request). 
Versatile in-house tooling 
- will produce 90% of all 
existing leaf switches with 
no tooling charge. Ask for 
the "Leaf Switch Design 
Guide." 

DELUXE INDICATOR LIGHTS. Lamp and ,lens re­
placeable from panel front. 
Two-terminal versions are 
standard. Midget and sub­
midget flange-based lamps 
used. Many options, lens 
shapes, colors, and varia­
tions available. Ask for 
data sheets on the 33 
Series. 

SUBMINIATURE SLIDE SWITCHES. World's longest­
life slide switches with true 
snap action in some of the 
SPDt and DPDT versions 
• • • in switch bodies 
measuring only .25" high x 
.50" long x .30" wide. The 
SPST versions handle 2.5 
amp inductive loads at 
120V 60 Hz. New hy­

brids are continually being born. Ask for data sheets 
No. 23-021. 

HI-DENSITY MULTI-POLE MODULAR SLIDE 
SWITCHES can be used in 
p.c. boards as is or in 
combination; e.g., to make 
3P3T 3-position switches. , 
4PDT and 6PDT switches 
are available in push-on 
push-off versions, momen­
tary versions, pushbutton, 
half-rocker button, choice 

of any make-before-break or break-before-make com­
bination of poles. These are so reliable, they're used in 
the latest fighter-bombers. Ask for data sheets on the 
23-004 Series. 

KLiPSOCKETTM FOR MIDGET-FLANGE ~ BASED 
LAMPS. Finally - a 
commercial connector for 
the T-1 3/4 M.F. based in­
candescent lamp and the 
NE2J neon lamp. Klip­
socket ™ (pat. pending). 
engages and disengages 
from the lamp base with 
a smip. Terminals are de­

signed for both soldering and quick-connectors. The 
newest version No. 40-000-005, for p.c. mounting, is 
shown on the right. . Ask for data on the 40-Series. 

C· I .wer-~==~+~-,--------
CHICAGO SWITCH, INC. 

2035 Wabansia Avenue 
Chicago, Illinois 60647. (312) 489·5500 

, 1902 PAGES: 1-988 (V~I. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

E COOK ELECTRIC • PRESSURE SWITCHES 

Model 
714 

714·2000 SERIES 
The 714-2000 series pressure control set­
tings are externally adjusted with a screw 
driver. The adjusted setting is visually 
displayed by a pressure range scale on 
the front cover and an indicator displays 
the level of applied pressure. Deadband 
of, the pressure control is adjusted in­
ternally by removing the front cover. 

714·1000 SERIES 
The open rugged construction of the 714-1000 series, 
combined with field adjustability, gives compact size for 
pressure controls in protected environments. Long life is 
assured by the precision built bellows sensor. 

714 SERIES - FEATURES 
o Field Adjustability; 

External for 714-2000 Series 
Internal for 714-3000 Series 

II Oil Resistant Enclosure 
o 15 Ampere UL Switch Rating 
G Pressure Setting Adjust 
G Long Life 

DIAPHRAGM PRESSURE SWITCHES 

AVAILABLE IN OPEN TYPE 

OR OIL RESISTANT 

ENCLOSURES FOR 0 TO 

500 PSIG SYSTEMS 

714·3000 SERIES 
The 714-3000 series pressure control of­
fers economy for those applications that 
do not require external adjustability. Ad­
justment of pressure setting is made in­
ternally with knurled thumb screws after 
removal of the' front cover. ? 

FEATURES • Military Reliability in Accuracy 
and Repeatability of Setting 

• Zero Leakage 
• Corrosion Protection 

• Long System Life • New Economy 
• Versatility in Your System Design • Fast Delivery 

718 717 716 
Pressure Range 

of Setting 
Setting 

Tolerance 
Dead Band Average 

Proof 
Pressure 

Burst 
Pressure 

Ambient Temperature 
Switch Contact Form 

Current Rating 
Vibration 

Shock 

Cycling Life 

Weight 

E 
CDOK ELECTRIC 
6201 OAKTON STREET 
MORTON GROVE. ILLINOIS 60053 

eem/1971 See YELLOW SECTION for Local Offices, Phones 

Type 716 J Type 717 J Type 718 
100 To 3000 3 To 10 PSIA 110 To 100 PSIA 

PSIA 20 To 500 PSIA 
±3% at a specific temperature 

±10% over ambient temperature range 
20% of setting 

4500 PSIA 2.5 x setting 
minimum 1 2.5 x setting 

minimum 
7500 PSIA 5 x setting 

minimum I 5 x setting 
minimum 

65°F To 275°F 
SPOT 

5 amp resistative at 28 VOC or 115 VAC 
lOG at 55 to 2000 CPS 

15G 11 MS 
MIL-E-5272C Procedure V 

50,000 cycles minimum at .25 amp 
25,000 cycles minimum at 5 amp 

0.3Ib. 0.3Ib. .1 0.5 lb. 

For further information, 

write COOK ELECTRIC 

or contact your 

local representative. 
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DIGISWITCH® 
Converts directly from dial setting to coded 
electrical outputs. . 

Series 300 g·eneral purpose DIGISWITCH 
This Is a compact, finger-actuated module only Y2" wide, with 8, 10, 12 or 16 dial 
positions. Stops may be specified to limit rotation. More than 200 standard types of outputs 
are available, covering a wide range of capabilities such as the following: 

o Octal-to-blnary conversion o .Declmal-to-binary conversion 
o Conversion to binary with complement and provision·for diodes o Voltage divider 
o Capacitance decade o Resistance decade 
o 8, 10, 12, 16 position switches o Shorting and non-shorting 

As many Individual switch modules as required may be grouped into a single assembly 
for simplicity of mounting. No separate escutcheon plate, secondary brackets or other 
speCial hardware Is required - only four screws. 

Series 13000 front-mounted DIGISWITCH 
The Series 13000 DIGISWITCH is identical In every way to the Series 300 except that 
the case is designed so that an entire assembly can be mounted from the front of the panel, 
completely covering the panel cut-out. No separate escutcheon plate or other hardware 
Is required for mounting. The same codes., dial positions and other features available In the 
standard Series 300 Back-Mounted configuration are also available in the Series 13000 
DIGISWITCH. 

Series 9000 sealed and 
Series 19000 dust-sealed DIGISWITCHES 
for industrial environments 
The Series 9000 and Series 19000 DIGISWITCHES are designed for trouble-free operation 
In severe environment. The Series 9000 Is sealed per MIL-S-:I2710, Method I for 
operation near heavy cutting all or water concentrations, a·lrborne contaminants and dust, 
salt spray and extreme humidity. 

The Series 9000 DIGISWITCH has the switch elements contained In a separate chamber 
within the switch case. An "0" Ring around the drive shaft and potting around the 
printed circuit board In the rear of the switch case completes the seal. 

Output terminals· can be directly soldered or will (mate with standard printed circuit 
board connectors. Some modules In the Series 9000 and 19000 are available with wire-wrap 
or other special terminals. 

The construction of the Series 19000 Is exactly the saine except .the potting of the 
printed circvit board at the rear of the case and In the "0" Ring seal are left out. The 
Series 19000 provides an excellent dust seal In applications where total ·seallng Is 
not Important. Most of the codes available In the Series 300 are also avallabl.e In the 
Series 9000 and 19000. 

Series 
300,13000 
9000, 19000 
Life: Over 1,000,000 detent operations - all switches. 

DIGIVIDERS/DIGIDECADES 
Thumbwheel operated voltage dividers 
and resistance decades. 

Dlglvlders and Dlgldecades are specifically designed for applications where pre'clse 
digital setting of resistance or voltages are required. 1hey are easy-to-read and operate, 
require little panel space, ·and give 10 times more accuracy than a potentiometer- . 
at little added cost. In addition, the new units provide reliability, low contact resistance and 
repeatability of setting. I'or example, a change from 13 ohms to 913 ohms Is made with 
one flick of a finger. Dlglvlders are available with either Kelvin-Varley or Poggendorff 
circuits, a wide range of Input Impedances, and an accuracy of 0.1 % of full scale. Dlgldecades 
resistance decades provide an accuracy at 25°C of 1 % of setting. 

All DIGISWlrCHES and MINISWITCHE.S conform to the requirements of MIL·S·22710 
: 
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MINISWITCH® 
Where limited space presents a problem. .;, MINISWITCH dial character height: 0.200 (8 or 10 position) 

MINILEVER~ 

". 0.150 (12 position) 

Series BOOO MINISWITCH:"'Miniature, non-sealed 
Compact and versatile. the Series 8000 provides substantial savings in panel space. 
Each switch module requires a panel cut-out only 0.96" high X 0.5" wide. Modular construction 
permits the grouping of any combination of switch modules into a single assembly. No 
separate escutcheon plates. 'special mounting brackels, or other hardware is requirodto 
mount an entire assembly. 

All Miniswitches are available In eight or ten dial posillons- decimal or coded electrical 
output. Dial stops can be provided'to limit the number .of dial positions. Internal 
replaceable lighting is also available as an option in all MINISWITCH Series. Some modllis 
In the Series 8000 MINISWITCH have provisions for mounting components directly onto 
the printed circuit board. 

Series 12000 Miniature Pushbutton rotary switch 
Series 12000 is a miniature pushbutton rotary switch which permits panel sealing to 
prevent contamination of switch and panel interior. Individual modules can be sealed from 
dust and moisture. Recommended. for military communications and to meet requirements 
of MIL-S-22710A. 

The case is metal. When properly grounded to the panel, this feature provides effective 
shielding against radiated electromagnetic interference. 

Series 12000 is available in all 8- and 10-posltion standard Octal and BCD Codes including 
c!)mplement and "true, not-true" functions. Width: .480 inch. Height: 1.30 inch. 
Weight: less than 0.4 oz. Low profile; button extends only 3/16" beyond the panel. 
Modules can be mounted on 0.5 inch centers. Metal case, sealed glass window, optional 
replaceable Internal lighting, diodes may be mounted on PCB. 

Series 200 and 700 MINISWITCH:"Miniature sealed 
The Series 200 and 700 are the same miniature size and mounting conformity as the 
Series 8000 MINISWITCH but are specifically designed for use in equipment which must 
operate in severe environments (sands, dust, salt spray, high humidity, temperature 
extremes, explosive atmosphere, etc.). Ali switching. elements are enclosed In a sealed 
chamber within the switch case. Sealing is per MIL-S-22710, Method I. 

Series 200 contains wire leads as output terminals and no part of the' printed circuit board 
Is exposed. Series 700' has printed circuit board output terminations potted at the entry 
point of the case. 

A New lever-Actuated Rotary Switch 

Send for new DIGISWITCH-MINISWITCH Catalog 

THE 
DIGITRAN 
COMPANY 
A Division of Becton, Dickinson and Co. I B-D I 
855 So. Arroyo Pkwy .• Pasadena. Calif. 91105 
Phone (213) 449·3110 TWX 910·588·3794 

Series 2BOOO-Rapid Setting 
The Series 28000 MINILEVER~ rapid setting, lever switch Is an innovation In thumbwheel 
type switches. It Is designed to Increase operator efficiency where frequent, rapid switch 
settings are required. 

By employing a setting lever which actuates an Internal gear, the operator can rotate 
the.dial a complete revolution· by moving the lever in an arc of only 90 degrees. The operator 
has the advantage of being able to make up or down decisions quickly in applications 
that require frequent, rapid changes of switch settings. 

The MINILEVER assembly is interchangeable with other assemblies of Digltran's 
miniature, thumbwheel switches. MINILEVER is available in 8, 10 and 12 positions with 
dial characters .200" high. 

Features and options available in the various series. 
!:> ;4<:; ~ !:>/~<:;h,%~/~~ # ~ Description Series ~ ~ ~ ~ ,§ ~ ~ ,!Ji ~ 

Dial Positions (without stops) 
8, or 10 * * * * *. * * * ;',; 

(8112, or 16 * ~:: ::~ • • * * .!. 
Up to 40 

Dial Stops to Limit Dial Positions ::: * * * * * * * Assembly Spacers (Width) 
.400" * :~ 

.500" =:: * * * .250" * * * * Marking of Symbols, Letter or Line on Spacer or Switch * =:: >:, * * * * * Special Dial Characters * ::: ::: * * * * * * Sealed * * * * 
R.F.1. Shielding' * * * * * * * Double Modules (One Thumbwheel) * * * * Messaae Units * * * * * * * Replaceable Lighting (For standard MS-Iamps) * * * * * * Lighted Decimal Point on Case * * * Lighted Decimal Point on Spacer * * * * * * * * Provision for Mounting Components in Output Terminals >:< * >:< * >:< * * * Wire-Wrap Terminals * * * * * * Taper-Tab Terminals * * * * Back Mounting (No separate Escutcheon Plate * * * * * * * * Front Mounting, No seMrate Ellcutcheon..Plale * 
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_ for Optimum Value 
~ ~n Surge Arrestors 

• SERIES LVP-6 Low Voltage Protector 
Designed to mounton printed circuit boards to protect solid state circuitry from transients 
appearing on low voltage DC circuits. Nanosecond response~ Automatically restores cir­
cuit to normal when transient has passed; Transients substantially above rated surge 
current would cause failure of the LVP-6 in a shorted condition-still safeguarding the 
valuable circuit components. 

PROTECTIVE CAPABILITIES 
Clamping Voltage: 6.2, 6.8, 7.5, 8.2, 9.1, 10, 11, 12,13, 15 volts. 
Shunt Capacity: 15 /-If. 
Operating Temperature: - 55° C to 85 0 C 
Storage Temperature: _550 C to 1250 C 

PHYSICAL SPECIFICATIONS 
" ' 

Designed for edge or base mounting. Body Dimensions = .500" Lx .500" W x .312 H. 
Lead Dimensions = I" ± 1/32" Lx .032" dia. 

LVP·6A 
Edge Mount 

LVP·6B 
Fla! Mount 

.. SERIES SPA Secondary Power Arrester 
Designed for fuse or junction box mounting to protect against direct or indirect lightning 
and other transient voltages. Unit has hermetically sealed pre-ionized spark gap for in­
creased sensitivity and stable breakdown voltage level. Exceeds all applicable NEMA, 
USAS, and IEEE standards. ' 

PROTECTIVE CAPABILITIES PHYSICAL 
DC Arc-Over Voltage: SPA-100 (120 VAC) 500-700 volts; SPA-200 
(277 VAC) 600-900 volts. Fast Rise Arc-Over Characteristics: 
Typically 1500 volts with 10KV /-Isec. pulse applied; Bypass 
Capability: Will withstand repeated 10KA (10x20 /-Isec.) current 
surges. Power follow current extinguished in 1/2 cycle or less. 
Voltage between terminals less than 2000 volts when conduct­
ing 10,000 amps of surge current. Insulation Resistance: Greater 
than 100 megohms. Shunt Capacity: Less than 25 pf. ' 

SPECIFICATIONS 
Spark gap hermetically sealed 
with soft solder. Overall dimen­
sions: 1-3/4"Dx3"L. Two 18" 
leads provided for ci rcu it con­
nection. Has 1/2"-14 NPSL 
conduit fitting with nut for 
mounting in any position in­
doors or outdoors. 

• SERIES LA Miniature Size-Ma)Cimum Circuit Protection 
Patented design insures much greater reliability and repeatability than standard spark 
gap designs. Widely used to protect communications equipment from lightning and to 
guard industrial controls and radios from heavy transient spikes. 

PROTECTIVE CAPABILITIES 
Spark-Gap Arc-Over Voltage: LA20 = Factory adjustable from 500 to 6000 VDC ± 20% or 
10%; LA9 = Factory adjustable from 500 to 5000 VDC ± 20% (10% available). Bypass 
Capability: LA20 = 50 current surges of 2000 amps peak 1x2 microsecond wave shape (2 
coulombs), greater than 40 joules/stroke. Derate to 50% below 250 V. LA9 = 100 current 
surges of 300 amps peak 2x4 millisecond wave shape. Derate to 10% when set below 750 V. 
Both types will perform as stated without damage to arrester or equipment attached and 
with less than 20% change in original DC breakdown voltage. Insulation Resistance: Greater 
than 1000 megohms initially and greater than 10 megohms after rated current surges. 
Shunt Capacity: LA20 = 8 mmfd, LA9 = 3.5 mmfd. 

PHYSICAL SPECIFICATIONS 
LA20 = 3-3/8" outside length. Body 2-1/16" Lx 1-1/4" D. Weight: 5 oz. LA9 = 1-5/8" out­
side length. Body: 1" L x 3/4" D. Weight: 2 oz. Mounting: Clip, stud or flange. Terminal: 
LA20=6-32, 8-32,10-32 stud or wire; LA9=4-40 stud or wire. Seal: LA20 and LA9hermetic. 

• ADDITIONAL MODELS 
• Aircraft lightning arresters of all types 
• Arresters for high voltage circuits 
• Miniature transient suppressors for circuit board mounting. 

Submit your specifications to 
DALE ELECTRONICS, INC. 

Complete lightning laboratory facilities 
and engineering assistance available 
to develop your applications. Box 180, Yankton, SOiJth Dakota 57078' Phone: 605-665-9301 
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electro-mech illuminated 

P~SH~~iT~N SWITCHES 
• Ratings: 30 volts DC or 115 volts AC G\~ 

2 amps resistive; I amp inductive ~\"''3: 
60 SERIES 
LOW COST SELF MOUNTING 
SWITCH ASSEMBLY • Weight: 0.8 o~. (approx.) ~ 

Mom. 

2 PDT 2650 
3 PDT 2651 
4 PDT 2652 
5 PDT 2653 
6 PDT 2654 

• Operating Pressure: 2 Ibs. ±1 lb. 
• Plunger Travel: 31," (approx.) 
• Actuations: 100,000 
• Accommodates all "switchline" standard lenses 
• Uses one Tl3/4, AN3140·327, 328, 330 bulb or 

neon lamp. 3 actuation modes standard also 
in 2, 3, 4 and 5·pole configuration. 

ILLUMINATED NONILLUMINATED 

Push On Snap Push On SDaf Push On Remain In Feel Push On Remain In FeD 
Push Off Push Off Mom. Mom. Push Off Push Off Mom. 

2750 2850 2550 1650 1750 1850 1550 
2751 2851 2551 1651 1751 1851 1551 
2752 2852 2552 1652 1752 1852 1552 
2753 2853 2553 1653 1753 1853 1553 
2754 2854 2554 1654 1754 1854 1554 

LENSES: Available in 'AI", 3/4", I" dia., 'AI", %", %" square. Translucent Lexan 
in white. green, blue and yellow. 

.... 

NEW Slimline bV Uswitchline" 
A new 2100 series Slimlins version of our stan· 
dard Illuminated Pushbutton Switch featuring 
silver slide bar action. Add BR after part num· 
ber for mounting on 'fa" centers. Utilizes 
AN3140·T 1·% or ALC·I00 bulb. All other spe· 
cifications same as standard. 

I PST 2 PST 

2 2 1 tl.O. 1 2 
N.O. N.C. N.O. N.C. 1 N.C. PDT PDT 

2128 2129 
2228 2.29 

2130 
2230 

2131 
2231 

2132 
223'2 

2149 
2249 

1rOBO 

2150 
2250 

~Q 
~~~==~~'-~~~ 

~" \3C!567 
MOU NTiNG HOLE 9/16"·32THD 

Switchline Illuminated Pushbutton switches 
with an integral hold·down coil which is 
activated with switch. Holds the push· 
button in the depressed position until coil 
is de·energized returning it to relaxed 
position. Available in all circuit configura· 
tion .. up to 6 POT. Same secifications as 
standard model. 

FRONT PANEL MOUNT 
MINIATURE MOMENTARY SWITCHES 
An exceptionally short momentary switch avail· 
able in circuit configurations up to 2 PDT. Clear 
anodized case. All specifications same as stand· 
ard model except plunger travel which is 3/32". 

1 N.O. 1 2 
1 N.C. PDT PDT 
5132 5149 5150 

MOUNTING HOLE 

Write, wire or phone for complete literature. We Invite your 
inquiries regarding our capabilities in custom switch design 
and production. E 

r.10del G5 
0.94" sq. flange 
0.75" sq. Lens 

This series features our 2100 switch incorpo· 
rated as an integral part of the mounting hard· 
ware. All plastic. front mounting case with 
barriers. "U" shaped channel bracket is easily 
attached to back of panel and switch is installed 
with two screws. Same circuitry and specifica· 
tions as 2100 series. 

Uswitchline" MOUNTING ADAPTERS 
• Snaps in from front panel 
• Mounts in pan~1 thickness up to I/s"; 

for thicker panE1'1 mounting add "z" to Model No. 
• Fingernail groove in lens for easy removal 
• Bezel available in white, gray or black Lexan. 

Model 72 
0.75" dia. 

Lens 

Modal 73 
0.75" x 1.50" 

Lens 

" 'JiULTI.STATION ASSEMBLIES 

\",X\'{\e 
·~O· 

"r;~'\ 

SERIES 400 
Multi·station switch assemblies designed 
for sub·panel mounting by means of a 
flanged "u" channel. All standard 
Switchline switches can be incorporated 
with several types of mechanical inter· 
locl(ing/lockout actions between stations. 
Up to 12 stations in one or two row 
configurations. 

TYPE I - Mounting frame only. 
TYPE II - Momentary and lockout. 
TYPE III - Independently maintain and 

locked out. 
TYPE IV - Interlock and lockout. 
TYPE V - Maintained with master reo 

lease. 
TYPE VI - Maintained with remote 

master release. 

SERIES 500 
A new line of front panel mounting as· 
semblies featuring long .. lasting chrome 
barriers between each switCh. All stan· 
dard Switchline switches in ten types of 
tracking action and switching sequences. 
Up to 12 switches in single or dual row 
on f8" or I" centers. 

TYPE VII - Maintained with remote 
master release and master 
release lockout. 

TYPE VIII - Interlock and lockout with 
master release. 

TYPE IX - Interlock and lockout with 
remote master release. 

TYPE X - Interlock and lockout with 
remote master release and 
master release lockout. 

60 SERIES ·210 
1.57" length 

0.75" sq. Lens 
Channel .mount 

Model 3210 
1.84" length 

0.33" dia. shaft 
0.75" dia. Lens 
9/16 ·32 THO. 

Model 3220 
1.81" length 

0,75" sq. Lens 
15/32 ·32 THO. 

Accommodates all "switchllne" lenses. utilizes AN3140·T 1·',4 or ALC·I00 bulb. 

e~ectro-mech 
1826 NO. FLORAOALE AVE .• SOUTH EL MONTE, CALIF. 91733 

TElEPHONE (213) 442·7180 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

MULTIPOLE ROTARY SWITCHES 
5 amperes to 200 amperes • 4, 8, 12, and 16 positions 

INDUSTRIAL TYPES 

<IE Type JR-10 amperes 
Two to eight positions; 

up to 30 sections. 
Catalog E·I000. 

Type JM-7% amperes ~ 
Two to twelve positions; 

up to 25 sections. 
Catalog E·I000. 

<IE Type JK-5 amperes 
Two to sixteen positions; 

up to 15 sections. 
Catalog E·I000. 

Type P-10 to 200 amp. ~ 
Two to four positions; 

up to 13 sections. 
Catalog E·5000. 

<IE Type JO-30 amperes 
Two to eight positions; 

up to six sections. 
Catalog E·7000. 

Type JS-30 amperes ~ 
Two to eight positions; 

up to five sections. 
Catalog E·7000. 

<IE Type A-5 amperes 
Two to eight positions; 

up to 10 sections. 
Catalog E·3000. 

Series 38.- % ampere ~ 
Two to twelve positions; 

up to five sections. 
Catalog E-4000. 

MODULAR 
SWITCHES 

and 
INDICATORS 

Specify literally millions of different units from a few 
basic parts! Up to six color·coded modules per component. 
Switches may be activated by pushbuttons (flush or mushroom 
heads) or by selectors (knobs, levers, wings or keys) ... with 
or without indicator light or auxiliary pushbutton for test 
conditions. Ratings: 10A·300V continuous ... 6A·300VAC in· 
t.errupt ... Y2A·125VDC resistive intc:rrupt. Max. making cur· 
rent 60A ... dielectric withstanding voItage2500VAC. Mech. 
life over 1,000,000 operations. Available as finished com· 
ponents or modules or sub· assemblies. Write . for Bulletin 32. 

MILITARY TYPES 
<IE Type SJR-10 amperes 
Two to eight positions; 

up to 30 sections. 
MIL·S·21604. Cat. E·2000. 
Type SJM-7% amperes ~ 
Two to twelve positions; 

up to 25 sections. 
MIL·S-21604 • Cat. E·2000. 

<IE Type SJK-5 amperes 
Two to sixteen positions; 

UP to 15 sections. 
MIL·S·21604 • Cat. E·2000. 

Type SJL-5 amperes ~ 
Two to eight positions; 

up to 10 sections. 
MIL·S·21604 • Cat. E·3000. 

<IE Type AF-5 amperes " 
Two to eight positions; 

up to ten sections. 
MIL·S·6S07 • Cat. E·3000. 

Series 38 - 112 ampere ~ 
Two to twelve positions; 

up to five sections. 
MIL·S·3786 • Cat. E·4000. 

<IE Type SR-10 to 200 amp. ~ 
Two to four positions; 
up to twelve sections. 

MIL·S-15291 • Cat. E·6000. 

INSTRUMENT and CONTROL SWITCHES 

• pre-wired 

• for switchboards 

• for distribution 
panels 

• for engine­
generator 

sets 

• for machine 
controls 

Pre-wired for easiest installation-you connect only the 
instrument and line wires-these dependable switches meet 
highest public-utility and military standards, yet cost far less 
than you'd expect. 

Fit standard three-point panel-drilling for replacement 
service and original-equipment uses. Furnished with escutch­
eon plate, mounting hardware, wiring diagram, and round, 
oval, or pistol-grip handle. 

Series 24 includes voltmeter, ammeter, ammeter-voit­
meter, wattmeter, synchroscope, power-factor meter, circuit­
breaker, motor-control, and special transfer switches. Write 
for catalog. 

ELECTRO SWITCH CORP. 
WEYMOUTH (Boston), MASSACHUSETTS 02188 

Tel: 617·335-5200 TWX: 710-388-0377 
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EECoS\NITCH 
ROTARY: THUMBWHEEL SWITCHES 

Revolutionary 1776 Switch Series 

PARTIAL 

o $3.00 IN SINGLE QUANTITIES 
o Less than $2.00 in large quantities 
o Large, easily read, dial characters 
.. Plastic window readout protection 
o Sealed against dust 
o Back of panel mounting 
o Up to 34 station assemblies 
.. Solder tab termination 
.. Diode provisions 
o Double width switches - triple legend 

area 
.. Current Carrying Capacity 10 microamps 

to 3 amps 
o Operating Range -20°C to +75°C 
o Two Year Warranty. 

o Decimal" BCD 0 BCO with compl"ement o 7 bar indicator .. 12 position BCD 
• g's complement with complement 
• Excess 3 0 BCD with complement 

o 12 position BCD with complement 
.. 2 pole, double throw 

200 SERIES 
GENERAL PURPOSE 

300/400 SERIES 

o Universal dimensions 
o Wide selection of codes 
o Large, easily read dial characters 
o 2,8, 10, 12 or 16 positions 
o Switches individually replaceable 

in mounted assemblies 
.. Positive detent action 
.. 1·34 station assemblies 

GENERAL PURPOSE, SEALEO ANO LIGHTED 

700/800 SERIES 

o Sealed - 300 Series 
o Unsealed - 400 Series 
o Large, easily read dial characters 
o Replaceable lamp 
• -Double width switches - triple 

legend area 
o Switches individually replaceable 

in mounted assemblies 
o Reverse field lighting option 

MINIATURE, SEALED AND LIGHTED 

o Sealed - 700 Series 
o Unsealed - 800 series 
o Unlighted or lighted with long 

life permanent lamp 
.. Double width switches -triple 

legend area 
o Switches individually replaceable 

in mounted assemblies 
• Circuit board terminations 

5000/6000 SERIES 
MINIATURE, SEALED AND LIGHTED 

9000 SERIES 

o Sealed - 6000 Series 
o Unsealed - 5000 Series 
.. Replaceable lamp 
o Cable, circuit board or wire 

loop terminations 
.. Plastic window readout 

protection 
o Numerous codes/options 

8000 SERIES FOR DIRECT MOUNTING 
ON PRINTED CIRCUIT CARDS 

.. Mounts directly on user's 
motherboard 

o Reduces wiring costs 
o Eliminates switch mounting 

hardware 
.. Provides for fast replaceability 

of both switch and PC card 
o Sealed against dust 
o Service life of over 1,000,000 

detent operations 
o 6 optional colors for coding 

switch functions 

FRONT PANEL MOUNTING 

o Large, easily read dial characters 
o Through-bolt assembly 
• Taper tab, wire wrap or circuit 

board terminals 
o Reduces wiring costs 
o Well proven on machine tool 

control panels 
o Positive detent action 

ELECTRONIC ENGINEERING COMPANY of California 

eem/1971 

ELECTRONIC PRODUCTS DIVISION. 1441 E. Chestnut Avenue. Santa Ana, California 92701. Phone: (714) 647-6661 
TWX 910-595-1550 TELEX 67-8420 
Distributors: Hall-Mark Electronics 0 G. S. Marshall Company" Schweber Electronics 
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E R The ultimate 
in circuit protection', the Static Circuit Breaker gives a clean, arc-free bounceless break at 50 
microseconds after current overload. The Static Circuit Breaker is insensitive to heat. shock, 
vibration and will operate in any explosive or corrosive atmosphere. With its logic level control 
of all functions and wide range of available modifications, the Static Circuit Breaker will adapt 
to most existing systems at very low cost. Since the current sensor is completely isolated from 
the switch portion of the Static Circuit Breaker, it is possible to monitor the current in a circuit 
different from the one being protected. The current sensor responds to D.C. or peak A.C. cur­
rents, regardless of polarity. Remote sensing is also possible. 

PROTECT YOUR SOLID­
STATE CIRCUITRY WITH 
THE FASTEST CIRCUIT 

BREAKERS MADE 

'12 MA TO 1.5 AMP DC 
PERFORMANCE SPECIFICATIONS: 

When used as an Over-Current Circuit Breaker, 
Sensitivity: Units will operate continuously at 100% of set 

current, and will trip at 105% of this value. 
Trip lime: 50 microseconds after overload appears. (See 

Chart) Unit not damaged by direct short-circuit. 
Current Switch Voltage Drop: 0.2 V max. at rated load 

current. 
Current Sensor Voltage Drop: 5 millivolts max. at rated 

load current. 
When used as an Over-Voltage Circuit Breaker 
'Simsillvlty: Can be Programmed to trip on as little as 5 % 

over voltage. 
Trip Time: 100 microseconds after over-voltage appears. 

(see chart) 
Trip-Point: Adjustable by external resistor from 50% to 150% 

rated current, or voltage. 
Load Voltage: (min-max): 8 to 35 VDC. 
External Trip-Reset: By a momentary pulse or contact 

closure, the Static Circuit Breaker may be locally or 
remotely tripped or reset. 

Note: With this trip-reset feature, the unit functions as a 
latching on-off switch in addition to its protection 
feature. 

Reset Time: 10 microseconds or less. 
Circuit Breaker Internal Power Requirements: 35 mao 

@ load voltage. External bias can also be used instead 
of sampling load voltage. 

Trip·lndication: Logic level outputs of 0.2 VDC when tripped, 
5 VDC when reset. 

Operating Temperature Range: - 20· C to + 71·C 

RESET 

STATIC CIRCUIT BREAKER· BLOCK DIAGRAM 

CURRENT & VOLTAGE. 
TRIP TIME VS % OVERLOAD 

0'Or-----,-----~----. 

" 8 
~ , 
~ 
! 0.1 
w 

~ ! ,01 10 

UNIT PRICE (All Models) 

'00 1000 SHOAT 
CIRCUIT 

PERCENT· OVERLOAD 

2.5, 5 AND 10 AMP SOLID STATE DC CIRCUIT BREAKER 
FEATURES 

Size: 3.00" x 4.00" x 2.00" tall (OD) 
Operating Voltage: 12VDC min., 65VDC max, 
Trip Current Level Accuracy: ± 5% 
Trip Time: 500 microSeconds typ at 100% overload 
Voltage Drop: 2.0VDC max. 
Leakage Current at 65VDC: 30 ma m.ax. 
Operating Temperature Range: - 20·C to + lO·C 
Minimum Operating Current: 200 mao 
Reset Method: By interrupting DC supply 
Construction: Potted module in a heat sink assembly. 
Delivery: 2 to 3 weeks ARO. 

• TOTALLY SOLID STATE - NOTHING TO WEAR OUT 
• RUGGED - WILL WITHSTAND SEVERE SHOCK & VIBRATION 
• SIMPLE, EASY INSTALLATION - ONLY 2 CONNECTIONS 
• MOUNTS ANYWHERE, IN ANY PLANE -

NO HEATSINK REQUIRED 
• COMPLETELY SEALED- IDEAL FOR CORROSIVE 

OR EXPLOSIVE ENVIRONMENTS 

Automatic Reset Available. 

DELIVERY FROM STOCK 
NEED A SPECIAL UNIT? Flight Systems, Inc. will design 
and manufacture an all Solid State Circuit Breaker to 

your Exact Specifications. Contact us with your require­
ments. 24 hour quote, 2 to 3 week delivery. 

SEE ALSO EEM PAGE SHOWING OUR SOLID STATE RELAYS. SEE INDEX FOR PAGE NUMBER. 
WRITE OR CALL FOR OUR COMPLETE CATALOG. 

~rllnLt t:.1L~"'LJrns Inc PO BOX 25. 'MECHANICSBURG. PA 17055 
~ ..... -t:tJ'"3'1I- ·tlf tfI-/C,111 • III . PHONE (717) 697-0333 
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• SWITCHES 
CR 103 TYPE F THUMBWHEEL SWITCHES 

General Electric's CR103 Type F Thumbwheel Switch can save 
you panel space by replacing old "wafer"-type switches. It can 
be used wherever data are manually inserted into a machine 
or process - such as welding control, computer systems, and 
numerical control. 

Each switch module is only lh-inch wide, l%-inches deep and 
2-inches high. An assembly with 24 switch modules takes up 
only 121%6-inches in panel width. 

The Switch is rated 3-amperes carrry, ISO-volt a-c(d-c and is 
available in standard-duty and oiltight forms. Phenolic printed 
circuit boards are available in decimal, binary coded decimal, 
binary with complement, binary with oddbit parity and binary 
complement forms. Switch assemblies can be factory-assembled 
with up to 24 modules - up to 7 modules for oiltight forms. 

FEATURES 

• True Oiltightness - both for switch and for panel integrity. Never 
before offered in the industry! 

• Ordering Flexibility - order the switches factory·assembled or pur­
chase modules as individual units to be mounted and replaced 
separately. If you want to make up your own Standard·duty switches, 
you can order end blocks, spacers, shafts, and switch modules. Your 
choice of termination - plug·in, wire wrap, or taper tab! solder. 
Oiltight forms are available factory·assembled only. 

• Appearance Flexibilty - GE Thumbwheel Switches offer a wide selection 
of numeral color combinations. Wheels are also available with plus· 
minus coding. Housings are offered in grey, black, white or beige. 

• Durable Construction - tough, unbrekable Lexan® switch bodies, 
wear-resistant Delrin' wheel and Fairprene* gaskets (on oiltight 
forms) give this switch maximum operating life with low maintenance. 
The switch is easy to operate, even with a gloved hand. 

• Easy Mounting and Installation - entire unit is assembled with four 
mounting shafts and eight screws at end of shafts - no matter how 
many switches in line. The Assembly is held snug to panel front by 
a simple bracket·screw design and can be mounted on any panel 
thickness up to %·inch. 

• Neat Appearance - large, easy·to·read numerals or symbols provide 
in·line visual readout of switch position. Modern switch design 
presents clean panel face - no screw heads on outside of panel. 
Spacers with solid front can be inserted to permit easy numeral or 
symbol series separation. 

• Reg. trademark of Du Pont Company 

CONTACT RATINGS 

Carry continuously .................................................. 3 ampere max., a·c! d·c 

Voltage .................................................................... 150 volts max., a·c/ d·c 

Make ........ 30 va a·c inductive 7.5 va d·c inductive 30 va a-c! d·c resistive 

Break ........ 15 va a·c inductive 7.5 va d·c inductive 30 va a·c! d·c resistive 

Contact Resistance ...................................................... 100 milli·ohms max . 
Write for Bulletin GEA·8124 

CR 103 TYPE D OLLUMINATED PUSH-BUTTON SWITCHES 

Illuminated push button/light with 
horizontal lens caps installed 

Illuminated magnetically·held 
push button with vertical lens 

caps installed 

Solid or split color fields 
give added flexibility. Colors 
can be mixed in the split 
field forms for even more 
combinations. 

General Electric's new line of CR103 Type D illuminated push 
buttons are designed for a wide variety of applications such as 
control and instrument panels, office machines, laboratory 
instruments, computers and other data processing equipment. 
Matching indicating lights are shown in Section 3900 on page 
of General Electric indicating lights. 
Push buttons are rated 5 amp carry, 30 amp make at 125 volts 
a-c; 3 amp inductive at 30 volts doc; 0.55 amp inductive at 125 
volts doc. Lamps are rated 28 volts maximum. 

FEATURES 

• Units snap into panels from front without tools, and can be gang· 
mounted horizontally to save space or for group functions. 

• Convenient slide·on lens caps in five colors; four housing colors. 
Units are single button only, and have solid, horizontally· or vertically· 
split color fields. 

• Legend inserts for all forms can be printed or engraved on acetate or 
similar material of 10 mils or less thickness. 

• Three types of contact action are available: momentary contact with 
or without audible indication, maintained contact (push·on, push·off), 
and magnetically held contact with or without audible indication. 
Terminals are designed for either quick-connect or solder connections. 

• Miniature flange·base incandescent lamps such as GE No. 327 (28 
volts) or GE No. 328 (6 volts) are easily replaced without tools; 
without removing housing from panel. Lamps are supplied by customer. 

• 2·lamp and 4·lamp forms are available. 
Write for Bulletin GEA· 7390 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. GENERAL _ ELECTRIC 
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GO I ~ ) 0 S REPRESENTATIVES THROUGHOUT THE WORLD 

COR P 0 R AT ION 2: GLENWOOD AVENUE • BLOOMFIELD, NEW JERSEY 07003 U.S.A. • 201·743·6800 

SUB-MINIATURE AND MINIATURE REED SWITCHES 
• GENERAL SPECIFICATIONS 
MOUNTING POSITION: Any Plane (WR·126 mercury wetted contacts limited to 

±30o from vertical) 

INTERNAL ATMOSPHERE: Inert gas (WR·126, MR·138 pressurized) 

INSULATION RESISTANCE: (Higher values attained by special treatment) 
SPST Form A -1 x 10" ohms ,¥vPlcal 
SPOT Form C - 1 x 10' ohms yplca I 

Mercury Wetted Form A-I X 10" ohms Typical 

CAPACITANCE: SPST Form A - 0.2 picofarad Typical 
SPOT Form C -1.2 picofarad Typical 

SHOCK: 50 g's @ Ums 

VIBRATION: 35 g's from 50 to 2000 Hz 

STANDARD TEST COIL: R - 5105 

AVAILABLE SENSITIVITY: 

#;' 
l;' 

:I q 
~ 

$ 
if 

# 
~i' 
It! 

Part # ~.§ 
SUB·MINIATURE 
SPST-FORM A 

OFFSET GAP 
*MR·456 .090 .560 1.90 0.810 1.045 .0230Ia. 
MR·450 .090 .560 1.90 0.810 1.045 .0230Ia. 
MR·458 .090 .560 1.90 0.810 1.045 .0230Ia. 

CENTER GAP 
*MR·1157 .100 . 673 1.98 .923 .992 .0230ia • 
~odern MIIII) 

* R·l077 .070 .455 1.71 .705 • 855 .0200ia . 
(Tiny Tina) 

MINIATURE 
SPST-FORM A 

OFFSET GAP Pole 
*MR·408 .105 .885 2.75 1.13 1.238 .0280Ia. 
MR-400 .105 .885 2.75 1.13 1.238 Arm. 
MR·408 .105 .885 2.75 1.13 1.238 .015 x .030 

CENTER GAP 
*MR·087 .090 .785 2.10 1.03 1.043 .0230Ia. 

MR·081 .090 .785 2.10 1.03 . 1.043 .0230ia. 
MR·086 .090 .785 2.10 1.03 1.043 .015 x .030 
MR·088 .090 .785 2.10 1.03 1.043 .0230Ia. 

*MR·l07 .105 .785 2.10 1.03 1.043 .0230Ia. 
*MR·l08 .105 .785 2.10 1.03 1.043 .0230Ia. 

MR·I0l .105 .785 2.10 1.03 1.043 .0230Ia. 
MR·I06 .105 .785 2.10 1.03 1.043 .015 x .030 
MR·117 .105 .785 2.10 1.03 1.043 .0230Ia. 

*MR·138 .105 .785 2.10 1.25 1.043 .0230Ia.(3) 
*MR·306 .125 .785 2.10 - 1.03 1.043 .015 x .030 
*MR·307 .125 .785 2.10 1.03 1.043 .0230ia. 
MR-301 .125 .785 2.10 1.03 1.043 .0230Ia. 
MR-3P8 .125 .785 2.10 1.03 1.043 .0230Ia. 

*MR·1148I Tiny .105 .785 2.10 1.03 1.043 .0230Ia. 
MR·1048 TWIster .090 .785 2.10 1.03 1.043 .0230Ia. 
MR-1348 .125 .785 2.10 1.03 1.043 .0230Ia. 

MERCURY WETTED Pole 
*WR-126-1 .125 .690 1.62 1.08 .740 .0230ia. 
*WR·126-20 .125 .690 2.10 1.08 1.240 Arm. (3) 

SPDT - FORM C (5) 

*MR·2203-1 .125 .600 2.10 .850 1.048 .0230Ia. 
*MR·2204 .125 .600 2.10 .850 1.048 .0230Ia. 

): ' 

.250 100 7 250 .150 0.6 

.250 100 7 250 .150 0.6 

.250 100 7 250 .150 0.6 

.125 28 3 100 .150 0.75 

.250 28 3 200 .150 0.25 

.500 200 10 250 .100 1.0 

.500 200 10 250 .100 1.0 

.500 200 10 250 .100 1.0 

.500 200 10 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 ' 250 .100 0.75 

.500 200 10 250 .100 0.75 

.500 200 10 250 .150 0.75 
.500(4) 1000 10 1200 .100 0.75 
.500 200 10 250 .100 0.75 
.500 200 10 250 .100 0.75 
.500 200 10 250 .100 0.75 
.500 200 10 250 .100 0.75 
.500 200 10 250 .100 0.6 
.500 200 10 250 .100 0.6 
.500 200 10 250 .100 0.6 

No Bounce 
1.0(4) 1000 50 1500 .050 1.75 1.0(4) 1000 50 1500 .050 1.75 

N.O./N.C. N.O./N.C. 
.100 28 4 200 .15/.2 0.5/0.4 
.100 28 4 200 .15/.2 0.5/0.4 

0 
G 
R 

0 

0 

0 
G 
R 

0 
G 
0 
R 
0 
R 
G 
0 
P 
R 
0 
0 
G 
R 
R 
R 
R 

Hg 
Hg 

N.D./ARM./N.C. 
R/R/P 
R/R/P 

'w) Design Standard: The high volume, readily available, 
priced switch(es) of any series. 

lowest (3) WR.126 Hollow TUDe: .040" Dia.; WR-126-20 Solid Lead: .023" 

m Consult factory before exceeding minimum. 
Dia.; MR-138 Hollow Tube: .040" Dia. 

<0) Derate to .010 amp. @ 1000 VDC. 
(2) D·Dimet - dr"cfr0ut normal, G·Diffused Gold - dropout low, CS) N.C. contact designated by shorter lead on MR-2203-1 and bent 

R·Rhodium - ropo!Jt normal, Hg·Mercury - dropout normal, 
P·Precious Metal- dropout high. , 

SPST - Form A Offset Gap 
SPST - Form A Mercury Wetted 

/' 
F I [ 
=~ 
.~E 

lead on MR-2204. 

D I B -JI 
A~ :1 

IF 
~= 

b 
SPST-Form A 

Center Gap 

.I 

~.030 Re: B'I 'I F 

A 
E 

C 

SPOT-Form C 
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250 GLENWOOD AVENUE • 

GOI~)OS 
BLOOMFIELD, NEW ,ERSEY 07003 U.s.A. • 201-743-&800 I c:;; R P 0 RAT ION 

COMPACT/STANDARD/LARGE REED SWITCHES 

• GENERAL SPECIFICATIONS 
MOUNTING POSITION: Any Plane 
INTERNAL ATMOSPHERE: Inert Gas: (MR·207, 893, 938, 2208: 

Pressurized) 
(MR·830: Vacuum) 

INSULATION RESISTANCE: (Higher values attained by special 
treatment) . 
SPST Form A - 1 X 10" ohms ~Plcal 
SPOT Form C -1 x 10" ohms yplcal 

CAPACITANCE: SPST Form A - O.B picofarad Typical 
SPOT Form C - 4.0 picofarad TfiPlcal 

SHOCK: 50 g's @ llms (MR·990: 30ts @ 1 ms) 
VIBRATION: 35 g's 50 to 2000 Hz (M ·990: 20 g's 50 to 2000 Hz) 
STANDARD TEST COIL: COMPACT - R·5BO 

STANDARD - R·580 
LARGE -R·584 

AVAILABLE SENSITIVITY: COMPACT 30/BO 
STANDARD 30/BO 
~xcePt MR.890;Z 830, 893, 60/100 
JR~~O.l, 200· ) 20/50 

40/100 

J; 

I 
~ 

J;> 
$ 

.~ 

B 
~ 
~~ 

Part flo iY 
"'~ 

COMPACT 
SPST-FORM A 

OFFSET GAP Pole 
*MR·606 .190 1.45 3.20 1.70 1.79 .055Dla. 1.0 250 15 300 .050 2.0 0 
MR·600 .190 1.45 3.20 1.70 1.79 Arm. 1.0 250 15 300 .050 2.0 G 
MR·60B .190 1.45 3.20 1.70 1.79 .035 x .061 1.0 250 15 300 .050 2.0 R 
CENTER GAP 

*MR·506 .190 1.40 3.12 1.65 1.56 . .022 X .061 1.0 250 15 300 .050 2.0 0 
MR·5oo .190 1.40 3.12 1.65 1.56 .022 x.061 1.0 250 15 300 .050 2.0 G 
MR·50B .190 1.40 3.12 1.65 1.56 .022 x .061 1.0 250 15 300 .050 2.0 R 

STANDARD 
SPST-FORM A 

OFFSET GAP 
*MR·808 .195 1.70 3.20 1.95 1.79 Pale 1.0 250 15 500 .050 2.0 0 

MR·BOO .195 1.70 3.20 1.95 1.79 .055Dla. 1.0 250 15 SOD .050 2.0 G 
MR·B08 .195 1.70 3.20 1.95 1.79 Arm. 1.0 250 15 SOD .050 2.0 R 

*MR·890 .195 1.70 3.20 1.95 1:79 .035 x .061 3.0 200 100 400 .500 2.5 W 
MR·830 .215 1.70 3.20 1.95 1.79 3.0'" 3500 50 5000 .500 2.5 M 

*MR·893 .195 1.70 3.20 2.50 1.79 (4) 3.0'" 1500 100 1500 .500 2.5 W 
CENTER GAP 

*MR·706 .190 1.65 3.40 1.90 1.70 .035 x .061 1.0 250 15 300 .050 2.0 0 
MR·7oo .190 1.65 3.40 1.90 1.70 .035 x .061 1.0 250 15 300 .050 2.0 G 
MR·70B .190 1.65 3.40 1.90 1.70 .035 x .061 1.0 250 15 300 .050 2.0 R 
MR·710 .190 1.65 3.40 1.90 1.70 .035 x .061 1.0 250 15 300 .100 2.0 P 

SPDT - FORM C (5) N.D./N.C. N.O./ARM./N.C. 
*MR·2208 .230 1.50 3.50 2.10 2.093 .045 Dia. (4) .501i 250 10 1000 .100 2.5/3.5 R/R/P 
*MR·201 .190 1.20 3.15 1.45 1.923 Pol. .250 100 10 250 .200 2.5/3.5 G/O/P 
*MR·200·1 .190 1.20 3.15 1.45 1.923 .030 x .055 .250 100 10 250 .20B 3.5/2.5 G/D/G 
·MR·200'2 (Latcher) .190 1.20 3.15 1.45 1.923 Arm. .250 100 10 250 .200 3.5/3.5 G/D/G 

.045 Dla. 
MR·207 .190 1.20 3.15 1.90 1.923 (4) .250 250 10 1000 .200 2.5/3.5 G/D/P 

LARGE 
SPST-FORM A 

CENTER GAP 
MR·900 .210 2.07 3.20 2.32 1.60 .021 x .100 1.0 250 15 500 .050 2,5 G 
MR·906 .210 2.07 3.20 2.32 1.60 .021 x .100 1.0 250 15 500 .050 2.5 D 
MR·90B .210 2.07 3.20 2.32 1.60 .021 x .100 1.0 2SO 15 500 .050 2.5 R 

*MR·956 .195 2.07 3.20 2.32 1.60 .021 x .100 1.0 2SO 15 500 .050 2.5 D 
MR·950 .195. 2.07 3.20 2.32 1.60 .021 x .100 1.0 250 15 500 .050 2.5 G 
M'R·958 .195 2.07 3.20 2.32 1.60 .021 x .100 1.0 250 15 500 .050 2.5 R 
MR·920 .210 2.07 3.20 2.32 1.60 .021 x .100 1.0 250 25 .500 .035 2.5 S 
MR·938 .210 2.07 3.20 2.50 1.60 .021 x .100(4) 1.0(3) 1200 25 1200 .050 2.5 R 
MR·990 .210 2.07 3.20 2.32 1.60 .021 x .100 3.0 250 100 250 .050 3,0 D·W 

(*) Design Standard: The high volume, readily available, lowest (3) Derate to .0lD amp. @ 1000 VDC. 
priced switch(es) of any series. (4) Hollow Tube: .075" Dia. 

0) Consult factory before exceeding minimum. (5) N.C. contact designated by color dot. MR-200-1, 200-2 are mag· 
(2) D-Dimet - dropout normal; G-Diffused Gold - dropout low; net biased and polarity sensitive. 

R·Rhodium-dropout normal; P·Precious Metal-dropout high; . 
M-Molybdenum - dropout high; W-Tungsten - dropout high; S-Silver - dropout high. 

eem!1971 

SPST-Form A 
Offset Gap 

~'+--'I::=-A--,--,,;~-B -£*~fIF= 
~ C .1 

SPST-Form A 
Center Gap 

See YELLOW SECTION for Local Offices, Phones 

SPDT-Form C 
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Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

GOI~ .0 S Representatives ThroughoulThe World 

COR P 0 RAT ION ,,:'LENWOOO AVENUE • BLOOMFIELD, NEW JERSEY. 07003 U.S." • '01·743·6800 

GORDOS MERCURY SWITCHES • SEALED CONTACTS 

• RELIABLE OPERATION .. 
toiS-"" E =.,t! .. u:&" .. ., t..,:& 

g,'! ~ :&,; to c Abbreviations: 1::; -., f;.e as D = .. iiiQ .= MBB - Make Before Break Action .. ., 
~c t J; ~e e DB ..,= ~cc .... -.... ... ..'ii. PtE - Platinum Electrodes 

!l" CI E ~~~:E D"" = Nominal' ..... 
Switch -> z Dimensions 'S:& 1 1 !! .. PtTE - Platinum Tipped Electrodes 

Part No. 15~ (Degrees) .c (Inches) .. 1:&:& ..... 
Without E~ :i CI.:::EI= ~~ 

Lead Wire 
D_ 

Max. Min. D L H '::-:& :& =,. NOTES z .. en en> 

• ANY OPERATING ANGLE 

• POSITION SENSING 

• LOW CONTACT RESISTANCE 

• HEAVY OVERLOAD 

• LONG LIFE 
• MINIATURIZATION 

SPST 
HG 325 LD rnA 12 8 35 .495 13/_ lU6 MWM Y PlTE, N.C. Contacts 
HG 414 LO 0.1 5 - 8 . 350 1~ • - MWM Y PtTE 

HG 220 La 0.1 10 - 4 .155 1/2 - MOM - Under 6 volts HG 520LO Is 
Recommended. 

HG 520 La 0.1 10 - 4 .155 !f2 - MOM Y -
HG 221 LO 0.1 15 - 4 .155 7/0 - MWM Y PtTE 

, --i 

7 #i"C2>:r 
\--L 

) N.C. Conical Twover Series. Angles 
HG 242 La 0.1 25 15 11 .275 7/. - MOM - are Measured rom Horizontal 

~AO on Sketch No. 11) 
HG 245 LO 0.3 50 10 11 .275 3/_ - MOM - { ....." 'J:'" " "... ""'. Angle and C osed at Max. Degree 

Angle Shown In Table. 
N.D. Conical Tif,0ver Series. Angles 

HG 244 LO 0.5 See See 37 .495 1'1 • - MOM Y are Measured rom Vertical 
(AO on Sketch No. 37) Note Note Min. Angle: 200 ±5°, Max. Angle: 
650 ±5°. 

HG 253 LO 0.3 3 - 8 . 325 1~ • - MWM Y PtTE 
HG 260 La 0.3 180 - 1 .325 2% - MWM Y PtE. Nonmagnetic 
HG 261 LO 0.3 15 1 .325 1'1_ MWM Y PtE. Nonmagnetic 1 - -
HG 402 LO 0.3 .25 - 2 .400 11/_ - MOM - Slow TIlting Action 
HG 251 LO 1 2 - 1 .325 1 - MOM - -
HG 252 La 2 14 - 1 .325 1 - MWM Y General Purpose Switch 
HG 407 LO 2 5 - 1 .325 1'1. - MOM - -;-
HG 256 LO 2 15 - 12 .325 1 - MWM - Make 2 Ckts. to Common 
HG 217 LO 3 10 - 8 .325 1% - MOM Y -
HG 707 LD 3 40 30 36 .495 2 - MOM Y Time Delay 6·12 Seconds N.C. 

HG 566 LO 4 10 - 16 .495 2 - MOM - N.C. 2 Ckts. to Common 
Lead End Down 

HG 567 LO 4 10 - 17 .495 2 - MOM - N.C. 2 Ckts. to Common 
Lead End Up 

HG 431 LD 5 4 - 7 .495 2 - MOM Y -
HG 447 LD 7 1.5 - 10 .600 2% - MOM Y Slow Tilting Action 
HG 457 LO 10 See - 32 .435 See - MOM - High Dill. Angle Switch 

Note Note Make to Customer Specifications 
HG 445 LO 10 8 - 10 .600 2 - MOM Y -
HG 455 LO 10 5 - 1 .435 l'U. - MOM Y General Purpose Switch 
HG 454 LO 10 5 - 10 .600 21/. - MOM Y -
HG 412 LO 15 8 - 23 .520 21/. - MM Y -
HG 421 LD 15 10 - 27 . 450 1'¥. 1'1 • MM v' High Load Reliability 
HG 721 LD 25 8 - 27 . 520 21/ • l'U. MM Y -
HG 482 LO 45 5 - 28 .675 2'1. 2 MM Y -
HG 803 LD 0.2 1.4 - 5 .325 1'¥. - MWM Y PtTE. Thermostat Control Switch 

SPDT 

HG 804 LD 0.2 2 - 14 .350 1U. - MWM Y PtTE. Thermostat Control Switch 
HG 564 LD 1.5 12 - 15 .325 l'¥B - MOM - MBBr 
HG 569 LO 4 10 - 18 .495 2 - MOM - -
HG 621 LO 8 7 - 13 .435 2'1_ - MOM Y -
HG 427 LD 10 14 - 25 .520 2'1_ - MM v' MBBr 
HG 420 LD 15 10 - 24 . 520 2 5/ • MM 

MOM 
v' MBBr, MDM Contact 

Rating 5 Amp at 115 VAC 
HG 461 LD 15 14 9 29 .450 1% 1'1. MM Y Momentary MOBr 
HG 719 LD 25 15 - 29 .520 2% l'U, MM v' MOOr 

TWO CKT. 

HG 209 LO 1 6 - 19 .230 1 - MOM - -
HG 628 LD 5 6 - 20 . 530 25/ • - MOM Y MOBr 

HG 322 LO 5 13 7 21 .495 21f_ 'U. MOM Y MOBr 
Pilot Ckt. 2 Amp 115V HG 638 LO 10 10 - 22 .600 21/_ - MOM - overlap Angle 30 to 60 

PULSE 

HG 381 LO 1 - 8 33 .225 1 - MOM - Duty Cycle 20 to 50 Milliseconds 
HG 702 LO 3 20 15 31 .495 11f2 5,1, MOM - Duty Cycle 3D to 70 MIlliseconds 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

Grayhillllliniaturized switches 
rotary switches - push button switches - electronic hardware 

o ROTARY SWITCHES 

© @ ® 
Rating Polels) 

D.O. 115 VAC Anglelslof Per 
Style lin.l Res. Throw Deck Deckls) Series 
A .500 200MA 36·,45·or60· lor 2 1 50 
A .562 200MA 30· l,2,30r4 1 51 
E .640 lAmp 60· 1 1 45 
B .687 *Amp 36· lor2 1·12 8 
B .750 * Amp 30·,45·or60· 1·6 1·12 9 
C 1.015 1 Amp 36· lor2 1·10 24 

.. F 1.015 lAmp 36· lor2 1·12 42 
C 1.015 lAmp 36· 1 1·10 5000 
F 
F 
F 

F 
D 

1.125 '12 Amp 22'12" 1·8 1·12 
1.125 . '12 Amp 18· 1·10 1·12 
1.170 lAmp 30·,45·, 

so· or go· 
1·6 1·12 

1.350 *Amp 15· 1·12 1·12 
2.280 15 Amps 30· 1 1 

The features listed below are found In many 
Grayhill Rotary Switches. The column to the right 
indicates the Series in which they may be found. 

57 
59 
44 

53 
19 

Adjustable Stop - switches have stops which Series No. 
can be set and reset for any number of active 42,43, 44, . 
positions •.•..••.•••.•••.•••••.•..••••••••••••. 50,51 or 54 
Coded - switches convert decimal (10) inputs to 
computer codes ••.•••••••••••••••••••••••••••• 42 
Concentric Shafts - two switches In one: both 
rotary; one rotary and one push button, or one 
rotary and an add·a·pot adapter ................ 43 and 54 
Homing Rotor - switches positions are all 
shorted except one •••••..•••.••••••••••••••••• 44 
Isolated Positions - one or more switch posi­
tions can be isolated from contact by normal ro-
tation of shaft .... .. . .. .. • .. . .. . .. .. .. . .. .. • ... 9, 42 or 44 
Keylock - using adapter, switches can only be 8,42, 
operated with key acting as shaft knob ••••.••.. 44, 50 or 51 
Military Type - switches have been tested and 8,9,42, 
qualified to MIL·S·3786/4, /13, /20 and /35 ....... 44,50or51 
Panel Sealed - switches have Shaft seals and 8,9,42,44, 
panel seals to prevent moisture reaching behind 50,51,53, 
panel .•..•.•.....•.••••••••••••.•.••••.••••.•. 57 or 59 
Power-30· angle rated at 15 amps at 125 VAC 
resistive ...................................... 19 
Printed Circuit Terminals- switch positions 
have printed circuit terminal for PC board 8,9,24, 
mounti ng ..................................... 42, 50 or 51 
Proiressivefy Shorting - each additional switch 
position is shorted as shaft is rotated 1 thru 6 
positions ...•....••.•.•.•..............•...... :44 
Spring.Return - a rotational force is required to 
maintain contact at one or more switch posi- 8,9,24, 

. , 

PUSH BUTTGN SWITCHES 
, ~., ~ 

Style Features 
Amp Rating@ 
115 VAC Res. Circuitry 

G Momentary 10 SPST and SPOT 
H Momentary 1 SPST 
H Momentary '12 OPST 
H Momentary .* SPST 

Land M Momentary or * SPOT 
Alternate Action 
(push on-push off! 
Standard Bushing,Sub· 
panel or Bezel Mount 

N Sealed and * OPOT 
Unsealed 
Momentary 

R Momentary or * OPOT 
Alternate Action 
(push on-push off! 
Square Bezel Mounting 

S Environmentally * OPOT 
Sealed-Momentary 

P Lighted Push 
Button 

1 SPST 

Momentary 
H Sealed and 1 SPST 

Unsealed 
Momentary 

K Positive Feel 1 SPST 
Momentary 
Standard or 
Limit Switch 

'12 SPST 

Momentary 
Q Printed Circuit '12 SPOT 

Right Angle Actuation 12 circuit) 
Momentary 

~Ie Item 
1 Binding Post 
2 Push Post Terminals 
3 Test Jacks 
4 Stand·Off Insulators 
5 Test Clips 
6 Sockets-Transistor, Pencil Tube, 

Bi·Pin Lamp, and Printed Circuit tions ......................................... 42 or 44 
Unidirectional- switch shafts may be rotated 7 Module Cases, Headers and Terminal Boards 
in one direction only .......................... 24,420r44 8 Indicator Lamp 

eem/1971 

Write for GrayhiJl's 
Engineering Catalog 
for complete specifications. Grayhill Inco 

• •• THE DIFFERENCE BETWEEN EXCELLENT AND ADEQUATE. 

569 Hillgrove Avenue· La Grange, Illinois 60525 • 312·354-1040 

See YELLOW SECTION for Local Offices. Phones 

Series 
2000 
4000 

35 
23 
46 

46 

46 

46 

40 

30 

30 

39 

39 

Series 
29 
29 
31 
18 
2 

22 
3 

41 
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GUARDIAN ® ELECTRIC 
LEVER &. LEAF BLADE SWITCHES 

ILLUMINATED LEVER SWITCHES 
WITH SNAP-IN CAM INSERTS 

T 

,... 
.,.r·...;=:.::-~......".-
2O'y_~ ~??:-

.POSITION3 '1 ''''ER 
1.078 -'---1----

Bushing mounted illuminated lever switches with snap-in cam 
inserts that permit changing actuator functions instantly - to 
any combination of off, momentary or locked positions. Mount 
vertically on 1%" centers or side-by-side on 0/4" centers. Sup­
plied wit/:! 28 volt lamp and red and green insertable color 
filters. (Center position remains clear.) 

Combinations: Any specified switch combination up to 4 pole, 
double thro",," per station with switches arranged in any 
desired form to provide needed circuitry. 

Blade Materials: Guardian bronze (similar to phosphor bronze). 

Contact Ratings: Ill:!, 4 or 10 amps at 120 VAC resistive. 

Contact Materials: Fine silver. 

Terminals: .110" quick connect for .016" female standard. 
Solder lug available. 

Mounting: Standard 112" mounting hole. 

Interchangeable Cams: Kit of 12 

inserts for 9 switching ~ ~ 
positions available. 
Complete data in 
catalog described. below. 

lOCKID4F'.LOCkID .oM,"TARY~"·.D.lfilTA.' 

~~I;;IWI 
LOCKID-LOCkED MaMOTU'·LOCKID LOCKID.IIO.lfilTARY 

~1Wi1W1 
TEST A SAMPLE SWITCH: Call your Guardian rep. 

CALL OR WRITE FOR COMPLETE 
GUARDIAN SWITCH CATALOGS 

STACKED SWITCH ASSEMBLIES 

Applications for Guardian switch assemblies are practically 
unlimited. Designed for mounting on 1/4" or %" centers and 
available as leaf, blade, stack, roller, cam, snap-action. bifur­
cated, push .button, feather rub. multiple coin and a wide" 
variety of special assemblies. Complete data in catalog de­
scribed below. 

Combinations: 1/4" mounting centers with up to 10 blades; %" 
mounting centers with up to 15 blades. 

Blade Materials: Tinned phosphorous-bronze standard. 
Blade Lengths: From center of inward mounting hole: 1/4" 

mounting centers - up to l~s" max.; %" - up to 2%" . 
Contact Ratings: Ill:!. 4, 8 and 10 amps (ii) 120 VAC non-induc-

tive standard. -

Contact Materials: Fine silVer standard. 
Separators: XP bakelite standard. Others, including U/L, 

available. 
Lifters: Molded nylon up to lI:!" in length. 
Terminals: Tinned solder lug standard. Quick connect and 

printed circuit types available. 

MOLDED SWITCH ASSEMBLIES , ~~~. 
~".'~~ ~ r--- "C" FORM 

11'1,' s·p·r·T .• N.D .• N.C. 

These switch assemblies can be used anywhere in place of con­
ventional stacked switches with 114" or %" moLlnting centers. 
Contact blades precisely positioned at factory. locked in align­
ment and held in adjustment by solid polyester-glass molded 
insulation material. Extreme dimensional stability regardless 
of temperature and moisture conditions. Complete data in 
catalog described below. 
Combinations: Specified switch combinations up to 4 or 5 

blades. 
Blade Materials: Tinned phosphorous-bronze standard. 
Blade Lengths: Up to 17/s" max. from center of inward mount­

ing hole. 
Contact Ratings: 11/2. 4, 8 or 10 amps @ 120 VAC non-inductive 

with 1/4" mounting center switch; up to 12112 amps 
with %". 

Contact Materials: Fine silver standard. 
Lifters: Molded nylon up to 112" in length. 
Terminals: Tinned solder lug standard. 

Get complete technical data on the complete line of Guardian 

switches: Molded, stacked, push button banks and lever. 
Yours free for the asking. 

RELAYS • SOLENOIDS 

SWITCHES • STEPPERS 

SOLID STATE CONTROLS 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

,(', ,,£1'0 611-

l~ j C\. 670 LAKE STREET 
;- ~. LAKE MILLS, WISCONSIN 53551 INI A IIMIIIII.I_ : ~/j j ~ i Phone Sales: 414/648·2361 • TWX: 910·260·3740 

-----------------------------------------~~/! '.$_-------------------------------o BY,UTe." 

.! ~ ~l1 ~ 
~ IYt;' .~~;ti! ;;-.., ~ ~"' ~ 

.s.;!/jl{. 9?~~ ~~ c?~~ !;>.~'$f ~b 
~!l~'" .... "' .... ~!<o§ ':';!<o'..- ~?f:?f: ;::;~ 
~t;r~.~:-/ ~t:;-~~. ~~Sj -a~$ "'~~~ tf-~ 

"'~ '" I ..,~ ... ~ .,,,, "'$ 
SP~CIAL 

FEATURES 

HAMLIN MINIATURE MAGNETIC REED ~Wlir.G,=,ES 4'~~':· ~. 
MRR-2 A' lOW .500 
MRH-15 A lOW .500 
MRMF·2 A 3W .010 
MRR·5 A' lOW .500 
MARK·2 A' lOW ... SOO 
MARK·3 I A.' .IW .• 010 

l>· ,; 
MARK-4 VA..1W •. 010 
MRHG·2 k,U lW; :100, 

200 ' .100 
50 .150 
28 .10.0' 

5~~ ,:i~~, 
10 .IS!}l 

". 
10 
10 

i 
.1501 

"01 
.lQQ 1 

300 
300 
250 

1000 
300 
300 

. 17.5-52.5 
17.S-52.5 
27.5-62.5 
27.5·62.S 
17.5-52.5 
17.5-52.5 

±7.5 2.230 
±7.5 2.230 
±10 2.230 
±7.5 2.230 
±7.5 2.230 
±7.5 1.775 

±7.5 '1.240' 
±IS 1.764 , 

.800 

.800 

.830 

.800 

.800 

.750 

.600 
.800 

.130 H·33 

.130 H-33 

.130 H-33 

.130 H-33 

.105 H-33 
.105 H-33 

.105 , H-33 
, .130 ; H-33 

Moderate Current and Voltage 
lOlslnsula!ion Resistance 
low Thermal EMF 5uv / °C 
Breakdown Voltage to I,OOOVDC 
High Reliability Reed Switch 
Reed Switch Designed for Keyboard 

Applications 
low Profile Reed Switch for Keyboards, 

, .Stable Contact Resistance ':'j 

HAMLIN SUB-MINIATURE MAGNETIC' REED ~WITC~ES :~~Y:' . 

; 17.S'SZ,S1 ±7.5 
i, 17;5.52:5~i ±7.S 
k 17 .5:52:$~ij ± 7.5. 
',17.5':52:5 j ±7.S 

20.50; ±10 
20·50 .. i ±10 

1,000 65 ±15 
1,000 .57.S.13B ±7.5 

i, ,Instrument Grade-Premium Performant~ 
~,Moderate Current and Voltage "'1 
~" Close Olfferential ,. 
,~:Wjdth Differential 
!~Lqw Cost- ReliableOperatlon 
,'. ' Losses 

":J,~"'. '" j 

HAMLIN HIGH CURRENT MAGNETIC REED SWITCHES" _ . 
~ .w..<lJi ~, ~. ""'''''' /..r , , ~~ 

DRAC·5" ; ,A 700VA,S.O, 
DRDC-6"\A'; 85W ;, ~,~" 

• OVAL ENVELOPE .110 x .072 

eem/1971 

240 ' 
110 

•• AC ONLY 

700 " .' 250 Max. ' 
2,000 . 250~a~" 

*** DC ONLY 

3.465' 1.640 
, 3.465; 1.640 

.212: H-34 3 Amp A,CPowerSWltch 

.212i H-34 ~~;~A'l11p,Dp_towerS\'IitPJ1"~:;:,\>,;'iE:d 

See YELLOW SECTION for Local Offices, Phones 1917 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

::H:.A T ::H:.A '""V'V.A -y 
components 

5250 E. EVANS AVENUE 
(303) 756·8301 

MINIATURE SPST (Form A) 

cA-jr 

Hathaway Part No. 

Gold Rhodium A B 
68262 330·0007 .800 x .090 Inches Max • 

.. -.-.--
59128 65375 .800 x .135 Inches Max • . _-
59636 64668 .850 x .106 Inches Max. 

Standard Magnet: PIN 62139 

INTERMEDIAtE SPST NO (Form A) , 
1=1.1511 MAX'~1: MAX. 

G Er I ' 2.25" ±.05 ::r 
HATHAWAY PART NUMBER 66982 
·Standard Magnet: PIN 61007 

SUB MINIATURE SPST (Form A) 
1:::::.50011 MAX'~JA DIA. 

€~€ ~ .1 l-. 1.97" +.03 =:r-
Hathaway Part No. 

Gold J Rhodium A (Max.) 
63300 I 0330005 .106" 

Standard Magnet: 0330001 .1 0330015 .090" PIN 62139 

MINIATURE SPDT (Form C) 
NORMALLY "CLOSEQ:' NORMALLY "OPEN" / 1= .800" MAX. ::1-.£5" MAX.! 

===;:=il\=( ~Ji===d_==! 
I, COMMON 1.98" ±.03 t .1 

HATHAWAY PART NUMBER 64068 Standard Magnet: PIN 62139 

ELECTRICAL & ENVIRONMENTAL CHARACTERISTICS 
OPERATING TEMPERATURE RANGE (ALL SWITCHES): -85"C TO +15DoC 

DRIREED SWITCHES 
GUARANTEED LIFE - Rhodium 

0.125 AMPERES - GOLD ALLOY 
1.0 AMPERES RHODIUM 

Volts 6Vd·c 12 V d·c 1~ V doC 
Amps 0.5 0.125 1.00 
Miss Level (Dynamic)" 2.0 Ohms 2.0 Ohms 2.0 Ohms 
Mean Time to First Miss 5.0 x 10' Min. 100 x 10' Min. 1.0 x 10' Min. 
Mean Time to Failure'" 10.0 x 10' Min. 200 x 10' Min. 2.0 x 10' Min. 
Rate of Drive 100 Hz 100 Hz 100 Hz 

GUARANTEED LIFE - Gold Alloy 

Volts 
Amps 
Miss Level (Dynamic)" 
Mean Time to First Miss 
Mean Time to Failure'" 
Rate of Drive 

GUARANTEED LIFE 

Volts 
Amps 
Miss Level (Dynamic)" 
Mean Time to First Miss 
Mean Time to Failure···· 
Rate of Drive 

GUARANTEED LIFE 

Volts 
Amps 
Miss LeVel (Dynamic)" 
Mean Time to First Miss 

Mean Time to Failure'" 
Rate of Drive 

GUARANTEED LIFE 

Volts 

Amps 

Miss Level (Dynamic)" 

Mean Time to First Miss 

Mean Time to Failure'" 

Rate of Drive 

.012 V d·c .05 V d·c 12 V d·c 28 V d·c 
.00002 .01 .125 .125 

50.0 Ohms 2.0 Ohms 2.0 Ohms 2.0 Ohms 
SOO x 10' Min. 50 x 10' Min. 5.0 x 10' Min. 2.5 x 10' Min. 
750 x 10' Min. 100 x 10' Min. 10 x 10' Min. 5.0 x 10' Min. 

100 Hz 100 Hz 100 Hz 100 Hz 

2.0 AMPERES - RHODIUM 
150 V d·~ 12V d·c 28 V d·c 12 V d·c 

.100 .125 1.0 2.0 
2.0 Ohms 2.0 Ohms 2.0 Ohms 2.0 Ohms 

2.5 x 10' Min. 50.0 x 10' Min. 10.0 x 10' Min. .5x 10' Min. 
5.0 x 10' Min. SO.O x 10' Min. 20.0 x 10' Min. 1.0 x 10' Min. 

50 Hz 50 Hz 50 Hz 50 Hz 

DRY CIRCUIT SWITCHING - GOLD ALLOY 
SUSTAINED HIGH LEVEL - RHODIUM 

.012 V d·c .05 V doC 12 V d·c 28 V d·c 
.00002 .01 .125 .125 

50.0 Ohms 2.0 Ohms 2.0 Ohms 2.0 Ohms 
20 x 10' Min. 10 x 10' Min. 5.0 x 10' Min. 2.0 x 10' Min. .. -
50 x 10' Min. 20 x 10' Min. 10.0 x 10' Min. 4.0 x 10' Min. 

100 Hz 100 Hz 100 Hz 100 Hz 

0.125 AMPERES RATING - GOLD ALLOV 
.012 V d·c .05 V d·c 12V d·c 12V d·c 

.00002 .01 .01 .125 

50.0 Ohms 2.0 Ohms 2.0 Ohms 2.0 Ohms 

20 x 10' Min. 10 x 10' Min. 10 x 10' Min. 5.0 x 10' Min. 

SO x 10' Min. 20 x 10' Min. 20 x 10' Min. 10.0 x 10' Min. 

100 Hz 100 Hz 100 Hz 100 Hz 

Max. DC Current Initial Contact Dielectric Insulation 
Characteristic Switching Carry Only Resistancet 

Unit Amperes, Watts Amperes 
Milliohms, 

Max. 

Miniature SPST L Gold .l25A,4W 1.5 200 

(Form Al I Rhodium LOA, lOW 1.5 

Intermediate SPST (Form Al 2.0A,25W 3.0 100 

Subminiature SPST (Form Al .l2SA,2W 1.0 200 

Miniature SPOT (Form C) .l2SA,2W 1.0 200 

t Measured With 10 rnA d·c thru contact 

Note 1 - "A" Designates: Meets MIL·STD·202C, Method 204A, 
Test Condition A. (lOG, 10·500 Hz) 

GENERAL CHARACTERISTICS 
TERMINAL FINISH (ALL SWITCHES)' TIN PLATE 

Terminal Cross Pull·ln Drop Out 
Section Ampere-Turns Ampere-Turns 

Inches Max. (AT) Standanl (AT) % of Pull·ln 

Miniature SPST (Form A) .028" x .018" 41 ±14 
Rhodium 30 to 95% 
Gold 30to 75% 

Intermediate SPST (Form A) .045" x .025" 65 +15 30 to 75% 
Subminiature SPST (Form A) .028" x .018" 30 +10 30 to 75% 
Miniature SPST (Form C) .028" x .018" 41+14 10% Min. 

ORDER BY HATHAWAY PART NUMBER 

Strength Resistance Operate Time Release Time Shock 
Milliseconds Milliseconds 

Volts, Megohms, Min. Max. Max. G Duration 
60 HzRMS @850C (Inc. Bounce) (Inc. BOunce) of11 +1 ms 

250 10,000 1.0 0.5 50 
(P/N0330022· 

600 VDC) 

350 10,000 1.5 0.5 35 

200 SOOO 1.0 O.S SO 

200 500 1.0 1.5 35 

"B" Designates: Meets MIL·STD-202C, Method 204A, 
Test Condition B. (lSG, 10-2000 Hz) 

Vibration 

See Note 
1 

B 

A 

B 
B 

• MEASURED in a coil of 10,000 turns of #48 AWG magnet wire with a 
length of .76 ±.01 and an ID of .170 maximum. 

•• MISS LEVEL is defined as a contact resistance greater than specified for 
any closure, or failure to open after any closure. 

••• FAILURE is defined as five (5) or more misses in 100,000 consecutive· 
operations. 

•••• MEASURED in a coiiof 10,000 turns of #41 AWG magnet wire with a 
length of 1.03 ±.01 and ·an ID of .210 maximum. 

This page includes only a portion of our Drireed Switch Line. For switches with other characteristics (size, configuration, rating) contact the factory. 
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HEiNEMANN 
HYDRAULIC-MAGNETIC CIRCUIT BREAKERS 

I' ~, 

.':,.:'. -; .. ' ' .. " 
,:t 

('! 

E-FRAME SERIES AMI SERIES JA SERIES JL SERIES JC 

Heinemann breakers offer almost unlimited 
options: integral or fractional -ratings from 10 
milliamp to 100 amp, and in steps to 225 amp; 
single and multi pole models; breakers for 60 or 
400 Hz AC, or DC service; breakers that meet 
Mil Specs; and models with special internal 
circuits like relay-trip and calibrating-tap for 
control functions. Hydraulic-magnetic actua­
tion assures that ratings and trip points are 
unaffected by ambient temperature changes. 
A wide selection of time-delay characteristics 
permits 'close match of breaker to .equipment 
requirements. Request the' Heinemann Engi­
neering Guide (Bulletin 202), or the Condensed 
Guide (303), or contact your Heinemann 
representative. Individual product bulletins 
listed below. 

E-FRAME: Smaller than other E-Frame breakers, 
competitively priced. Approx. 5%h x 2w x 
2%Nd (2-pole). Available in 1 to 4 poles. 
SERIES AMI: I, 2, 3 poles. UL-component­
recognized. Special circuits available. Approx. 
2.Sh x 2.Sd, .7Sw per pole. 
SERIES JA: Compact OEM breaker. Only 2.5 
oz/pole. I, 2, or 3 pole. Approx. 2h x 1.875d, 
.75w per pole. 
JA VARIANTS: Series JC (I, 2, 3 poles-single­
pole shown) substitutes attractive white or gray 
rocker handle for standard toggle (Bull. 3381). 
Single-pole Series JL has pushbutton actuator 
that lights in both "on" and "off" modes (Bull. 
3351). Snap-In Model JBI installs in rectangular 
panel cutout without screws (Bull. 3360). 

CROWBAR 
IN A CIRCUIT­
BREAKER 
PACKAGE 

SERIES JA/Q 

The newest Heinemann JA/QTM Electronics 
Protector is nearly all-encompassing in its 
ability to prevent damage to solid-state 
components. In one standard Series JA 
package it provides: 
• transient!overvoltage crowbar protection, 

response time 500 nanoseconds; 
• electromechanical equipment disconnect 

(protection for the· crowbar) in 10 milli­
seconds; 

• normal overcurrent protection 
A thick-film hybrid SCR crowbar micro­

circuit is packaged into the rear of a Series 
JA hydraulic-magnetic circuit breaker. A 
transient or overvoltage on the AC or DC 
supply line will cause the SCR to fire, 
placing a dead short across the load to 
common. The short opens the breaker, 
removing the equipment from the line. 
Current ratings 0.020-20 amp DC, 0.020-10 
amp AC, firing voltages 4.5-38 volts DC, 
28 and 200 peak volts AC. Undervoltage 
models available. 2h x .75w x 1.8d. Bulletin 
3371. 

CONDENSED GUIDE TO HEINEMANN CIRCUIT BREAKERS 

Type Series Bulletin Poles Maximum· I nterruPtlnf Current 
Voltages Cap. (amp (amp) 

240AC 5.000 0.01 to 100 
E·Frame 3104 1,2,3,4 480 AC 5,000 0.01 to 100 

240 AC (400-) 5,000 0.15 to 100 
125 DC 5,000 0.05 to 50 

PANEL 
MOUNTING EH-Frame 3441 2,3 480AC 15,000 O.Ei to 100 

2 120/240 AC 10,000 125 to 200 
CJ 3111 

3 240AC 10.000 100 to 225 

GENERAL 1163 3412 1,2,3 250AC 5,000 0.01 to 100 
. PURPOSE 125 DC 5,000 0.016 to 100 

AUXILIARY 0111 3201 1 250AC 1,500 0.01 to 50 

250 AC 1,000 0.02 to 50 
AMl,2,3 3306 1,2,3 2ig ~g (400-) 1,000 0.02 to 50 

AM 1,000 0.02 to 30 
SERIES 250AC 1,500 0.01 to 70 

AMI000 3305 1,2,3 ~~g ~g (400-) 1,500 0.15 to 65 
2,000 0.015 to 100 

250AC 1,000 0.020 to 30 
MINIATURE JA 3350 1,2,3 250 AC (400-) 1,000 0.100 to 30 

65 DC 1,000 0.020 to 20 

250AC 300 0.05 to 20 
SUBMINIATURE SM 3504 1,2,3 2~g ~g (400-) 300 0.05 to 20 

500 0.05 to 20 

*AC voltages are 60 Hz unless maPked with (400-). 

TIME-DELAY AND OVERLOAD RELAYS 

Silic-O-Nelic® overload relays: close-tolerance overload protection. Al­
ways carry 100% of rated current, trip as low as 115% ofload. Up to 70 
amp. Bulletins 5103 and 5104. ' 
Silic-O-Netic time-delay relays: dependable, economical, for delays from 
J,4 to 120 seconds. Five models: open or enclosed contacts, dust-proof 
covers, hermetic, or trip-indication. Continuous-duty coils, DPDT con­
tacts eliminate slave circuits, reduce equipment costs. Bulletin 5006. 

STEPPING MOTORS 

Rolo-Netic® slepping motors operate on a totally new principle: simple 
linear force (solenoid-actuated) converted to discrete rotary motion. 
Starting torque from 1.4 to 25 oz-in. with avg. power c'onsumption less 
than 12 watts. Eight, ten, or twelve steps per shaft revolution with no 
cumulative error. Minimum life 10 million steps, typical life 30 million 
steps. Priced substantially below motors of comparable performance. 
Bulletin 702. 

HEINEMANN ELECTRIC COMPANY 2636 Brunswick Pike, Trenton, N.J. 08602 46B5 
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trouble-free line of contactless switches in toggle, ro­

tary and pushbutton designs. These switches are de­

signed to meet military requirements and can be sup­

plied to operate with all existing types of digital logic. 

Reliable performance in explosive and corrosive envir­

onments is ensured by the design of these switches, 

many of which have only one moving part. The 

bounce-free action of the switches is ideal for use in 

digital logic interface. 

can be supplied with either a conventional or magnetic 

detent (or snap) action. The magnetic action elimin­

ates the need for a ball detent (in the case of rotary 

switches) or springs and levers or other mechanical 

arrangements thereby increasing the reliability of the 

total assembly to virtually that of the sensor/circuit. 
Elimination of mechanical parts also allows the design 

of a switch that is not dependent on a seal or boot gas­

ket that will rapidly deteriorate in extreme environ-

Applications for ISC*Magnetics contactless Sol­

id-State Switches include marine radios and other in­

stallations directly exposed to the weather (or corro­

sive fumes in industrial control systems) and all high 

reliability applications. 

Ideally suitable for digital systems now under 

design, ISC*Magnetics Solid-State Switches will not 

degrade the very high reliability expected of such sys­

tems, as would be the case with mechanical switches. 
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. ISC*Magnetics currently is developing a line of 

Solid-State Controllers in the 2 through 50 ampere 

DC range and the 1 th rough 10 ampere AC range for 

115/230 volt, 60 and 400 Hz use. Each design will 
have the unique advantages afforded by contactless 

switching; very high reliability and low noise genera­

tion (due to controlled turn-on and off slopes in the 

DC units and zero crossing control in the AC units). 
Logic level turn-on command facilitates use in pro­

cess control systems. 

Typical applications for ISC*Magnetics Solid­

State Load Controllers range from computer control­

led (or sequenced) electrical subsystems, high turn-on 

rate circuits and low EMI circuits. In addition to the 

standard current limiting characteristics of these de-, 

vices, two level limiting, for circuits with high in rush 

and low steady state currents, is available. 

ISC*Magnetics staff of engineers is ready to dis­

cus~ your particular requirements. 

For technical assistance or further information 

regarding any of ISC*Magnetics product line of Solid­

State Switches, Solid-State Load Controllers, Magnetic 

Pick-Ups, Hall Effect Devices, Magnetoresistors, Flux­

meters or Gaussmeters, contact: 

SEC. 5100 • SWITCHESl FUSES I PROTECTIVE DEVICES 

\' . 
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I ~ BUILDING BLOCK UNITIZED MODULAR PUSH BUTTON 

. • ~ Completely New ~J~V!!~~~~'Y C~n~ted Co ....... lon 

. A Start with basic momentary switch. 
B Add wire staple to convert to push-push action. 
C Add release bar unit for interlocking action. 
o Add lamp contact unit for illumination. 
E Choice of four different snap fit buttons. 
F Add blocking discs and pins for blocking action. 

STANDARD FEATURES 
Disengage plastic lock bar to remove plunger and bridgin~· 
contacts from front for servicing or replacing, without dis­
turbing position or connections. Solder lugs on top - PC 
terminals on bottom.(2 amp. rating). Bifurcated, coil spring 
load, center pivoting, contact bridges for each PDT. 
Non shorting contacts. 

OPTIONAL FEATURES 
Blocking action-no 2 buttons depressed at the same time. 
Shorting contacts. 
Timing contacts either leading or lagging. 
Gold plated contacts. 
Auxiliary solder lug switching contacts on top .of switch 

module (1 amp.). 

CONTACT SURFACES 
Standard = HaJd silver plating .0004 inches. 
Special = Silver plated .0004 inches plus hard gold 

. covering .00012 inches. 

CONTACT TYPES 
Standard = Non shorting 

Shorting =:= [EJ 
Leading 

. Lagging 
IT] 
[EJ 

CHASSIS AND STATION DATA 
Model number IJZI] 
Center to center spacing ~ 
Number of stations o::::I[] 
Standard buttons I CB I CJ I CQ· • CR·, 

'~an also be used as illumfnated buttons. 

TABLEAU CL-SERIES 

i ~e 
3 x T 8 c;L 17.5-CRB/BLK·CL·4U·GR + SP 
with 24V DC Solenoid Release Each Row. 

[ill] 

~ 
[Ill] 

C£!:J 
[}D 

IEE® WELCOMES YOUR INQUIRIES. Dimensional drawings and quotes on request. 

Contact Arrangement: 

2 PDT (+ 1 a) 
4 PDT ( + 1 u 11 a) 

6 PDT (+2 u/1 a) 
8 PDT(+3 u/1 a) 

The 2PDT & 4PDT Power Switch 6A/250V AC val ues 
in parentheses above show extra auxilliary contacts 
available only upon request. 

MECHANICAL ACTION 

~ = Interlocking. 
I Grl Gra 1= Two or more independent interlocking 

groups. 

~ = Momentary. 
~ = Central release key Momentary action. 

[][J = Push to make push to break. 
CD . = Central release for independent interlock­

ing groups, or individual latching. 

~ = Blocking action only one key down. Switch­
ing is delayed to increase margin of safety. 

Tableau or stacked sWitches available either C or CL 
Series 15 per chassis x 10 high. 

Series CL is illuminated. Slip on lamp holder (0 in 
illus. above) uses Type 5522 or 4622 lamp. See 
Lamp Table. 

ELECTRICAL DATA 
Max. voltage 1000V 
Max. current 2 A cos cf> = 1.0 Aux. contacts 1 A 
Max. rating 200W AC 
Max. rating 1 DOW DC 
Test voltage between contacts and chassis 3000V AC 
Test voltage between contacts 2000V AC 
Insulation resistance 1013 0 
Contact resistance 5 mO 
Loss factor: tg 4 x 10-3 (300 kHz) 
MECHANICAL DATA 
Key travel = .315" 
Contact travel = .197" 
Life cycles = 500,000 

cycles under load. 

Key Pressure -
2 & 4PDT=35 oz. 
6 & 8PDT=49 oz. 

INTERNATIONAL ELECTRO EXCHANGE CORP. 6851 Oxford St. Minneapolis. Mlnn 55426 ~~~NiIO~~~~)}4~997875 
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Ilili LlR\ "~O independen~~~~!!~el~.~.~~ C!~Llt!~~ t~r~~lle~~ ~sitionS. ~ ~ ~ 
Type of Contacts Mounting Facilities 

Standard: Non-shorting. 

c:EW Sho~ting. 
IT] Timing contacts, leading. 

[E:] Timing contacts, lagging. 

Contact Arrangements 

I::EJ Two independent DPDT. 

~ Two independent 3 PDT. 

Contact Material 

Standard: Fixed terminals 
. 0004". Silver-coated 
bridging contacts .0004". 
Solid silver plated. 

I"3A;;1 Additional SELREX with 
~ gold plating .00012". 

PIANO KEY SWITCHES SERIES KD AND KF 

Features: Retains all the advantages of Series D&F switches. 
Key switch mechanism secures to switch chassis with only 2 
screws. Switch terminals may be flow soldered to PC Board 
prior to assembly. Easy to service since the key can be with­
drawn by simply disengaging a catch. The switch contact 
plungers are then removable from the front without disturb­
ing the remainder of the assembly. Available .689" ana .787 

"'nt"'·,~.l~ J.DP VIEW 
....... ~, 

~i:'WD kU ~~~~PDT 
conSisting of. mechanism with 
button type DKB and push 
button switch 4 x 0 20-4PDT 

~·t 

Additional cost to D and F 
prices for piano key assembly 
are (including buttons): 
KD·KF 17.5 17~ per stallon 
KD-KF 20 21~ per stallon 

BOTTOM 
VIEW 

Piano key mechanism separated 
from push button switch. 

MINIATURE ILLUMINATED SWITCHES SERIES FL 

c:rE] 
IY-B i 
f ycj 

IT[] 

For twist - tab mounting. 

For screw mounting. 

Multiple sets (standard 
for screw mounting). 
Flush fitting switch for 
quick mounting in high 
impact - I/s" thick 
panel plastic case 
hole size 1.582" x .578". 

Level·stop Positions 

D::[] Maintaining Zero, left 
and right . 
Zero, momentary 
left and right. 
Zero, combination of 
maintaining one side, 
momentary other side. 

Terminals 

[TI Soldering lugs. 

III PC terminals. 

Electrical Data 

Voltage Max.: 300 volts 
Current Max.: 1 amp 
Load Max.: 100 watts 

(cos'" = 1.0) 
Test Voltage 
between 
Ground and 
Terminals: 1500 volts 
Insulation 
Resistance: >5 x 1011 n 
Contact 
Resistance: <10 milli n 

19B8 2677 33M 40S~ 4.H4 5433 6121 6811 1500 0189 BlB1 

6220 690'1 159883B7 

SERIES ZD, ZPF SINGLE HOLE MOUNT PUSH 
. BUTTON SWITCH~S_ 

ZPF 

• Mount in .600" dia. hole 0 .197" maximum panel thickness 

INTERNATIONAL ELECTRO EXCHANGE CORP. 6851 Oxford St., Minneapolis. Minn. 55426 ~~~:Niio~~~~)}~:97875 
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11=1· == r1f't\ ~INIATURE MODULAR PUSH BUTTON SWITCH 
•• ~. SERIESF, . 

Uniquely designed to improve versatility and serviceability. 

':. f .:, 
Enlarged view showing silver 
plaled bridging conlacls with 
Iheir spring balance for Ihe 
best contact pressure and 

5 x DI2.5·DG/WH-2U-EE 
4 x FI7.5-FI.21 + H4·4U-GR 
Sta. #1 = NEI5/F-2U-EE 
(4A/250V AC Power Switch) 

Compress return spring and lift out locking staple or 
plastic bar to remove plunger and bridging contacts 
from front of switch without disturbing switch position 
or electrical connections. Replacing the wire staple with 
a plastic bar converts switch from push-push to momen­
tary and interlocking action. 

Infinite combinations. Solder lugs or PC terminals. 
Smooth slide action. Largest selection of chassis spac­
ing, button styles and colors. UL and CSA approved 4A 
250 VAC power switch. Positive action coil spring 
loaded bridging contacts. Flat stator contacts. Stand-ofts 
molded on bottom to hold switch parallel to PC board. 

Available 2, 4, 6, 8 and 10 PDt Features: Inexpensive. Proven dependability. Modular 
design. Versatile. Completely enclosed. Up to 10 PDT. Power Switch Available with 2 and 4 PDT Integrated 

MINIATURE PUSH BUTTON SWITCH 
Series D 

Available 2,4, 6 and 8 PDT 
Power Switch Available with 2 and 4 PDT Integrated 

~... ~JI . r 

~-::::~::::::~: .. " 

_1I~·T'.'19·'. _::: __ IU_ 
6"TU91' ,. ... uo _ 
4'11D98' , 

'.", ~-"'~ ~",:::: 
.111"" ._- . 

j ---

CONTACT MATERIAL: 
Fixed contact surfaces silver coated .0002" 
Moving contact surfaces silver coated .0004" 

TYPES OF CONTACTS AVAILABLE: 
SERIES D Solder lugs or PC terminals; top, .197-

PC.terminals bottom, .256 
SERIES F Solder lugs; top .197 -

PC terminals bottom .264 
SERIES F PC terminals top .197-

PC terminals bottom .291 

SPECIAL TYPES: 

5 x D12.5-DG/WH-2V-EE 

TECHNICAL DATA: Series 0 ' Series F 

Max. current ............................................................ . lA lA 
Max. voltage ........................................................... . 250V 300V 
Max. rating ............................................................. . sow sow 
Contact resistance ................................................. . 4-10mO 4-10mO 
Key pressure with 2 PDT ...................................... . 28 oz. 28 oz. 
Key pressure with 4 PDT .................................... .. 28 oz. 32 oz. 
Key pressure with 6 PDT ................ .' ................... .. 42 oz. 35 oz. 
Key pressure with 8 PDT ..................................... . 53 oz. 42 oz. ~ = Momentary (spring return). 

[]LJ = Interlocking. Key pressure with 10 PDT ................................... . 46 oz. 
Key pressure with Power Switch ..................... : .. 42 oz. 42 oz. 
Cap. between contacts of a row ......................... . <0.7pF <0.6pF 

IGr, Gr21 = Divided into independent interlocking 
groups. 

Cap. between moving contacts of adjacent rows .. <0.9pF <0.9pF 
. ~ = Operation without latching but releasing 

interlocking. CHASSIS 0 & F 

CKJ = Push to make - push to break. 

I NElS/I = Power switch 4A/250VAC DPDT (0 Series) 

INEI5/FI = Power switch 4A/250VAC DPDT (F Series) 

Chassis model .......... .. 

Center to Center ........ 

Number of Stations .... 

10 12.5 IS 

.394" .492" .59'1" 

2-18 2-11 2-12 

MINIATURE SERIES F PUSH BUTTON SWITCH KIT LIST PRICE $22.94 

~, 
23 Switches 

Non-shorting contacts 
16 - 2PDT 
4 - 4PDT 
2 - 6PDT 
1- SPOT 

40 Assorted BuHons 

KIT CONTENTS 23 PlastiC Bars to convert \ I 

• 

push-push to momentary EASY CV~;:~~~r,: 
r~SEMBL~" !=:~~r"nd ella I 

;. • ~tChlng \ ,,,,,,,,;mID'IW'JIU' 
and Release Bars ~........... : 

, 10 Latching • < n.-.Lb' JI'"':W 
, Springs 

" ~_';" e" ...... ".," 12 Chassis " - TWO sw~dlll$ 

2 • Single Station 2 - 6 Station I @auil0ll5 III.., be mo:~:~:,' ~III l":ld:.r~~ 
2 - 2 Station 2 - 8 Station ' ,~ : I 1$'4111, or "!lonny II dtsIllld swlldllriorlull 

2_- 4 Stallon 2 - 10 Stallon ~ ,. 

IEE® WELCOMES YOUR INQUIRIES. Dimensional drawings and quotes on request. 

17.5 "A" 20 

.689" .750" .787" 

2-12 2-12 2-10 

INTERNATIONAL ELECTRO EXCHANGE CORP 6851 Oxford St. Minneapolis. Mlnn 55426 ~~~NiIO~~~~)}426997875 
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Ilili E@ STANDARD PUSH BUTTON SWITCHES TYPE M, MM, Ml 

Features: Novel patented design sliding con­
tacts. Contacts silver plated. Unique design 
positive action. Small dimension 500V rating. 
All standard action operations. Up to 4 PDT 
on wafer .79" deep. Up to 8 PDT on wafer 
1.54" deep. Use double button to double ca­
pacity of contact per station. 15 stations. max­
imum in one row. lEE fluorescent type button 
also available. Series MM provides double 

deck up to 30 stations. Wide selection of but­
tons. ML Series provides illumination. 

Floating Contact Principle-Use short double 
sided solid contact plates with balanced steel 
spring. Guarantees: equal pressure at all con­
tact points, extremely low resistance and self 
inductance plus smooth movement of keys. 

MECHANICAL ACTION 
Momentary (oA). Push push (EE).lnterlocking (Gr). 
Individual latching with central release key or solenoid 
(E + Z). Blocking (SP) delayed switching to provide 
safety margin. Power switch * N 10/ 2a 2A/250VAC. 
Power switch available with 2 PDT integrated. 

DIMENSIONS 
Height (without contacts) ,472". Depth 2 & 4 PDT in­
cludes travel 1.063". Depth 6 & 8 PDT includes travel 
1.858". 

ML SERIES 

Available 2, 4, 6 and 8 PDT 

CHASSIS GROUPING DATA 
Model 17.5. Center to center .689. No. of stations 1-15. 
MM Series up to 30 stations. 

TYPES OF CONTACTS (STANDARD) 
Solder lugs (non shorting). PC Terminals (non shorting). 
Short types available on request. Rhodinated and gold 
plated also available. 

TECHNICAL DATA 
Max. current lA. Max. voltage 500VAC. Max. rating . 
100W. Contact resistance 3-6Mn. 

lEE PILOT LAMP SOCKETS AND LENS 380.3 Square flat top, plastic lens. PANEL LAMP INDICATOR 

dJtl •. 
.~ 1.300"--1 

288 

309 

288.1 Single round pilot lamp 
socket uses #288-4 lens. 

288.4 Round flat top plastic lens. 

188.2 Single round pilot lamp 
socket uses #184.1.1, #79.2 
or #288.4 lens. 

184.1 Round flat top glass lens. 

79.2 Same as above but convex 
top. (80th with plated metal 
ferrule). 

389.1 Single square pilot lamp 
socket uses 388.3 lens. 

#184.1 

STANDARD SWITCHBDARD (TELECOMMUNICATION) LAMPS-
Type 6844 . 

6V - 20, 40, 80, 200 .................. mA 
12V - 20, 40, 50, 120 .................. mA 
18V-20,40,100 ........................ mA 
24V - 25, 40, SO, 60, 80,100 ...... mA 
30V - 20, 50 ................................ mA 
36V - 20, 50, 60 .......................... mA 
48V - 20, 40, SO, 60 .................... mA 
50V - 20, 50, 60 .......................... mA 
60V - 20, 40, 50, 60 ....... , .... _ ....... mA 

MINIATURE TELECOMMUNICATION "LlLlPUT" - Type' 5530 
6V - 20, 40, 200 ........................ mA 

12V -20, 50,100 ........................ mA 
IBV - 25 ................ : ..................... mA 
24V - 20, 30, 50 .......................... mA 
30V·20,40 ................................ mA 
36V - 20 .................... _ ................. mA 
48V - 20, 30 ................................ mA 
6OV-20 ...................................... mA 

~UU.l.IBI. J 
~[ ~.-. ';-LJ 

:J. .433" • 

All· lens available in red, 
green, blue, yellow, clear 
and white. 

All lamp sockets require 
.402" mounting hole. Use 
Type 5530 lamps as shown in 
miniature switchboard lamps 
table below. 

LAMP EXTRACTORS 
#110 for Type 5530, 5522 

& 4622 lamps 
#153 for Type 6844 lamps 

MODEL 388 

~~.-;/~ .. / ... # 
.----r."-'~.~-~._____r----~~=~.~ , 
Features: 
o Modernistic building block design. 
o Removable colored lenses, square or round. 
o Up to 10 modules may be locked together 

Into one bank. 
• Small space requires only ?16" x 5" X l1h/~ 

(depth) for 10 lamp bank. 

~--. --:;)._" .. :;. '. __ . 
MINIATRE "LlLlPUT" LAMPS - Type 4622 ,,,". 
6V-20,50 .................................. mA I r";~ 

;r~I-I" 12V - 20, 40 .................................. mA ';; t·.. ..-.. " '" 

24V - 20 ...................................... mA ~. -- ---o.;:;;.. ....... ~ • 

MINIATURE TELECOMMUNICATION LAMPS - Type 5522 
6V-40 .......... , ........................... mA .. t''''''1 

12V - 20, 50 ........ _ ....................... mA r.m 
;1h~f' 24V-20 ...................................... mA. ~i. ~ .. -:=;;=- ~OE 

30V-20 ...................................... mA - ... --.-- .. ~ 

STAr~DARD SWITCHBOARD LAMPS - Type 6822 
6V • 20, 40 ................................ mA 

12V -'20, 40, 50 .......................... mA 
24V - 25, 40, 50, 60 .................... rnA 

36V - 20, 50 ................................ mA 
~

''' ... 
,-~~~.. . - .:~ 
..L .. ____ '1'- ... _.1. 

•.• -. --·- .... 1118 . ----. 

48V - 20, 40, 50 .......................... mA 

60V - 20, 40 ................................ mA 
~< I!>i'-'" "l'~"'''"' + " 1 ~"f'lm-"1- ~. , 

. ',"" ... : .... ":~ .. ,. . ~'"~~.".' PHONE' (6,2)929-7875 
INTERNATIONAL ELECTRO EXCHANGE CO~~., 6851 O~(ord.~t., Mln~eapo"s. Minn. 55426 TWX: 9,'0.576-2469 

" ' ... , ~I~ ~'" "',' ~, ~ ~, r 
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Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

o 
/t4/sg INTER-MARKET INCORPORATED 

1920 WAUKEGAN ROAD / GLENVIEW, ILLINOIS 60025 / (312) 729·5330 

THUMBWHEEL SWITCHES 

•~ m~ The dimensions of the Intermediate Series of 
, ::j IX! ~ Switches lie between those of the Standard and 

~ -=t ~ Miniature ranges. Large character read·out is t: flX .3 O:::!J .140 DIA. l J DIM A =0.500 - 0.503 prominent in this range. The basic version is a 
(AXNl+.575 208 AXN+.546 .100 N = 1 foni~a-;;sl~·~~p~s. 10 or ~6 position unit, giving either decimal or 

INTERMEDIATE RANGE 
REAR MOUNTING TYPE 

• . um~ N = '/2 for half body b' . d t Th ·t h . f t d f 'IT , ~ N = NUMBER OF SWITCHES Inary. rea ·ou . e SWI.C IS m.anu ~c ure rom 

~ ..; carbonate moldings. Illumination of character, by 

[ li ~ U L~l ; J ~ i : _ fg~a~t from the top of the switch, Is an optional feature. 
for ext. 

~ ~II~'~"" ~ the highest grade materials, which Include poly-

~ l' ]1 means of a T-1 sUb-miniature lamp replaceable 

XN+.910 board flXN+.44 
MINIATURE RANGE STANDARD RANGE .10" 

~lmlrn [D~ "·:~:;E«C~ flJ;: 
Nominal 

Character 
Height: .188 

il(A'XNl+.40IAj .110" CIA. L1.03".IlL 10" A'XCN+1) IL ..... II 125" DIA L1 67"JId-~' 
L(A*XNI+.59" .150" .12'" (A"X N)+.75" .... '" ~ .25'" .38'" 

00------' DIMENSIONS ins m~-n "Note: Dim. A = 0.500" to l ~ 
~I ~I N = NUMBER OF SWITCHES ibib 0.502" 
lG ftj "Note Dim. A = 0:500" to ';;J;!l N = Number of switches 
..;..; 0.502" I LU~ ---l J 'NOTE: Dim. A = ---= ------.l I N = number of switches A*X(N+2) ~:;::;-- ~'~~?e -;'o~'{i,JI~:or 

(A'XNH-.78", position switches 
The Miniature range consists of both low cost models specially designed for The Standard size "S" and "SE" Series of Thumbwheel Switches have been 
applications where adverse environmental conditions are not usually met C"E" designed to provide a choice of a large number of decimal and BCD outputs. 
Series) and also economic types for more stringent temperatures C"M" Series). The larger thumbwheel offers convenient operation where panel space. is not 
They are available with either decimal or BCD outputs and are manufactured at a premium. Special legends and illumination of the legend by a lamp 

h h . t· I t I .. T soldered into the case are available. The "SE" range of switches is dimen-
from ig quality ma erla S 0 ensure ong operational life. hey offer the sionally identical to the "s" range, and was introduced on request by large 
added facility of legend illumination by means of a rear mounted miniature volume users, wanting a low priced decimal switch, to replace the rotary type 
flanged based lamp. . switch, thereby obtaining a more modernistic appearance and finger tip control. 

I nsulation Resistance 
Contact Material 
Contact Resistance 
Life 
Color 

Outputs 
Illumination 
Temperature 

PRICES 

MANUFACTURED IN ENGLAND BY LTD. 

Volts DC or RMS max. 
amps. max. per switch 
watts max. per switch 
with 12 w. max. per' 
energized output 
megohms. typo 

ohms max. 
detent operations 
Body 
Wheel 

1000 
Gold on Copper 

0.1 
1,000,000 

Semi-Gloss, Black 
Black or White 

Decimal, BCD, 
Available 

-100 to 900 

Available 
Available 
Available 
Available 
Available 

1000 
Tin on Copper 

0.1 
250,000 

Dark Gray 
Dark Gray 

& Complements 
Not Available 
-100 to 900 

Not Available 
Not Available 
Not Available 
Not Available 

Available 

1000 
Gold on Copper 

0.1 

GIOss1~rO~~rt~ Blk. 
Black or White 

Available 
-650 to +1000 

Available 
Available 
Available 
Available 
Available 

1000 
Gold on Copper 

0.1 
1,000,000 

Semi-Gloss Black 
Gloss or Blk. Matte 

Available 
-650 to +1000 

Available 
Available 
Available 
Available 
Available 

~ll/IWOi~Qi';¢; ~~t~~!·~~,~i~·;>Tit~~~;:'l,t!~~{i;~~k1Q. , ':s'R'f'$~!WC(fii!:' !;t~:!!U!.~;;itt':il "~;ih'4m,'(~,'l! l"'tr~)~1!i:WM~!i, " 
*110ND 10 position decimal, Single pole 
*U2ND 12 position decimal 
*1l6ND 16 position decimal 
*205ND 5 position decimal, double pole 
'210ND 10 position decimal, double pole 
*B10N1248 10 position BCD, Single pole 
'BlON1248E 10 position BCD/ext. board 
'B12N1248 12 position BCD 
*B12N1248E 12 position BCD/ext. board 
'B16N1248 16 position BCD 
*B16N1248E 16 position BCD/ext. board 
*BC10N1248 10 position BCD/complements, single pole 
'BC10N1248E 10 position BCD/ext. board/complements 
*BC12N1248 12 position BCD/complements 
*BC12N1248E 12 position BCD/ext. board/complements 
*BC16N1248 16 position 'BCD/complements 
*BC16N1248E 16 'position BCD/ext. board/complements 
'EP End Plates 
*DP Divider Plates 
'HB Blank Body, '14" ispacer) 
*BB Blank Body, '12" spacer) 
'LBB Illumination of leffend 
'SBB Stopping of switc . 
'DBB Decimal point (on switches or spacer) 
*GBB Gan9ing shaft 
*HBB Har ware (S & E Series) 
*IHBB Hardware (I Series) 
'ABB Assembly of bank 
*CNBB Connectors 
*MBB Matte Finish 

Notes 
* Insert· Series letter as required, ie. "S", "SE", "IR", HIF", HE", or HM". 
1 Consult Inter-Market for price and delivery. 

$2.75 
3.25 
3.25 
4.50 
5.25 
4.25 
4.50 
4.75 

1 

5.00 
1 

4.75 
5.25 
5.25 

1 

5.50 
1 

.75 

.75 

.75 

.75 
1.50 

.50 

.50 

.50 

.75 -

.50 
1 

N/A 

$2.00 $2.75 $2.75 
N/A N/A N/A 
N/A 3.00 3.00 
N/A N/A N/A 
N/A N/A N/A 
N/A 3.75 3.75 
N/A 5.00 5.00 
N/A N/A N/A 
N/A N/A N/A 
N/A 1 1 

N/A 1 2 

N/A 3.75 3.75 
N/A 5.00 5.00 
N/A N/A N/A 
N/A N/A N/A 
N/A 1 1 

N/A 1 1 

.75 .75 1.50 
N/A N/A N/A 
N/A .75 .75 
N/A .75 .75 

.75 .75 .75 

.25 .25 .25 

.50 .50 .50 

.50 N/A N/A 

.75 - -- 1.50 1.50 
.50 .50 .50 
1 1 1 

N/A .50 .50 

2 All switches are manufactured with "Break before Make" contacts. Contact Inter-Market if "Make before Break" required. 
3 Prices shown are for 1-24 units. For 25-99 pieces, deduct 5%, 100-249 pieces, deduct 10%, 250-499, deduct 15%, 500-999, deduct 20%. 
4 Many other switches available from stock or to special order, request Catalog S-701 for complete specifications. 

FOR INFORMATION ON IMLEC LAMPS AND LIGHTED DEVICES SEE EEM PAGE 1473 
1926 PAGES: 1-988 (\tol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) 

$2.75 
N/A 
N/A 
N/A 
N/A 
3.50 
4.00 
N/A 
N/A 
N/A 
N/A 
4.00 
4.50 
N/A 
N/A 
N/A 
N/A 

.50 

.50 
N/A 

.50 
1.50 
.25 
.50 

N/A 
.75 
-
.50 
1 

.50 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

THUMBVVHEEL 
SWITCHES 

Thumbwheel switches 
that are really 

fingerwheel switches. 

• 8 basic types (including thinnest 
thumbwheel switch made) 

• 2-16 positions 
• 158 standard codes 
• 6 coding colors 
• all standard terminations 

• unlimited custom characters 
• up to 50-section stacks standard 

(more if needed) 
• countless options and accessor\es 
• mu lti-character legends 

acceptable 

SPECIFY EXACTL Y THE SWITCH YOU NEED ... 
FROM OVER ONE MILLION STANDARD DESIGNS ... 
ALL ASSEMBLED & DELIVERED FROM GENERAL STOCKS ... 
The unique mechanical design of Interswitch Ttlumbwheel Switches provides optimum per­
formance in only a fraction of the space formerly required ... 
UP TO 46% LESS PANEL AREA ..• UP TO 62% LESS VOLUME ... UP TO 140% MORE 
FUNCTIONAL CAPACITY. Connections are easily accessible at the rear of each module 
and may be made by any conventional mEithod. The various switch and auxiliary modules 
can be mixed and matched in endless permutations and combinations, to.provide any 
desired set 'or series of functions, and can be modified at any time, yet the assembled units 
always present a finished, professional, integrated appearance. Bezel and thumbwheel colors 
can be combined in unlimited variety, for identification, optimum visibility, or styling. 

Despite their compact size and easy action, these switches provide dependable operation and 
unequalled stability of electrical characteristics, through millions of steps, year after year. 
The logic designer and packaging expert enjoy an almost unlimited choice of electrical and 
mechanical configurations, switching logic, and circuit capacity. 

Simplification of the basic design makes it practical to stock parts and subassemblies for 
over a million switches at all times - from which to assemble anyone of over five million 
different switch types at the factory and at leading electronics distributors around the 
country. For standard or custom designs, call your nearest Interswitch field engineering 
representiltive, or the factory, directly. 

SPECIFICATIONS 
Working Voltage: 0.5 to 50 Volts DC or 

AC RMS. 
Contact Rating: 0.1 Ampere, resistance 

switching. 
Current Capacity: 1 Ampere, maximum. 
Contact Resistance: 0.07 ohms (including 

printed circuitry). 
Insulation Resistance: lOOK Megohms (per 

MIL-STD-202, Method 302). 
Dielectric Strength: 500 VAC RMS for 

2 minutes at 25°C. 
Operating Temperature: -40°C to +85°C. 
Humidity: 96 hours at 95% RH (per 

MIL-STD-202, Method 101 B) .. 
Shock: 15G (per MI L-STD-202, Method 

202B). 
Vibration: Withstands M I L-STD-202, 

Method 204A. 
Rated Operating Life: In excess of 1,000,000 

detent operations. 

770 AIRPORT BOULEVARD, BURLINGAME, CALIFORNIA94010 
PHONE: (415) 347-8217 I N T E R S W I T elN TWX: (910) 374-2353 

TELEX: 34-9373 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1927 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

vacuum contactors 
INTRODUCTION: Vacuum contactors offer the most 
reliable means available to control large amounts of 
power at high voltage. Units designed for dc, power 
frequency, and rf currents are available in voltage 
ratings to 50 kv and cut-rent ratings to 900 

of motors, switching in induction heating and mining 
equipment, tap changing in rf systems, and fault 

amperes continuous. 

ADVANTAGES: The advantages of this type of unit 
include a high voltage capability, small physical size, 
high speed quiet operation, long life with minimum 
maintenance, non-exposed high voltage arcs, and low 
stable internal losses. 

APPLICATIONS: Contactor applications inchide 
primary control of power supplies, industrial control 

protection of transmitters. 
RF Contactor 

AC or DC Contactor 

Alternating and Direct Current Contactors-For industrial control applications. 

RPI 01 F4302026B20 50 30 200 N/A N/A N/O 100 75' 17 8'¥4 
RPI 01 F4304026B20 DC N/C DC 55 42 

RPll0F4903021B20 50 30 200 2000 50 N/O 115 60 50 8'¥4 
RPll OF4904021 B20 RMS KAmps N/C 60 Hz 

RPll0F4302026B20 50 30 200 2000 N/A 50 N/O 100 75 17 8'¥4 
RPll0F4304026B20 RMS KAmps N/C DC 55 42 

RP901 K4903021 B30 70 50 400 N/A 500 N/A N/O 115 60 50 15 
RP901 K4904021 B30 DC (10 A Max.) N/C 60 Hz 

RP901K4601026B30 70 50 400 N/A 500 N/A N/O 100 34 11 15 
RP901 K4602026B30 DC (10 A Max.) N/C DC 27 17 

RP900K4903021B30 70 50 400 4000 N/A 100 N/O 115 60 50 15 
RP900K4904D21 B30 RMS at 13 KV RMS KAmps N/C 60 Hz 

RP900K4601026B30 70 50 400 4000 N/A 100 N/O 100 34 11 15 
RP900K4602026B30 RMS at 13 KV RMS KAmps N/C DC 27 17 

High Voltage RF Contactors- For high power rf load control. 

RP233X45t 3006MOO 25 .7 .09 10 100 N/A 1 x 10' 
VDC 

RH3C43t9D31 GOO 15 55 • 0001 4 latch· 7 Sec. 7 Sec . N/A N/A N/A 115 .11A 4lbs. 1 x la' Form C 
ing VAC 10 oz. 230/7 

RF20A4319D31GOO 25 200 .0001 10 2.5 latch- 7 Sec. ·7 Sec. N/A N/A N/A 115 .11A 5lbs. 1 x la' Form C 
ing VAC 6 oz. 230/7 

Three Pole Vacuum Contactors- For three-phase and multi-pole power control applications. 

RP151 B4541X24R20 600 250 3000 I x 10' 26.5 2.8 .4 Less than 2 SPOT 161bs. 
VOC I Cycle 230 VAC/I0 A 

RP154B4549X41TXO (60 Hz) 1500 300 3000 I x 10' 115 22.0 1.9 Less than 4 SPOT 251bs. 
RP154B4549X4KTXO (50 Hz) VAC 2 Cycles 230 VAC/5 A 

RP951 B5427X41 OXO 1500 600 6000 250,000 115 VAC 
60 Hz 

44.0 3.8 
4 'iXi!~S 4 SPOT 851bs. 

I mm IENNIN' GS Post Office Box 1278' 970 McLaughlin Ave .• San Jose, Calif. 95108 ~~.., Telephone: (408) 292-4025 • TWX: 910-338-0159 

DIVISION OF INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION , 
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SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

14=1. 
32nd Year ,J-B-T INSTRUMENTS, INC. 

TOGGLE SW~'CHIg) 
20 AMP. RATING AT 125VAC - GENERAL PURPOSE AND MIL· TYPES, 
INCLUDING MS25068, MS35058, MS35059, ST40, 42, 50, 52 SERIES 
MIL-S-3950C MS35058 models with suffix -21 and above, similar MS35059 types, 
and outstanding 4-POLE SERIES exceed the rigorous electrical; requirements' of 
MIL-S-3950C, and are recommended for maximum performance. All MS models 
have bushing seal to meet sand and dust test and latest toggle seal splash test, 
also .I5-foot head of water submersion test stipulated in former MIL-S-3950B. Also, 
U.L. listed General Purpose types available with many options in levers, bushings, 
terminals and finishes ... Catalog TS-7. 

6 AMP. RATING AT 125VAC - GENERAL PURPOSE AND MIL TYPES, 
INCLUDING MS25098 AND MS25100 SERIES 
Popular for communication circuits and many other medium duty uses. All MS 
models use bushing seal plus case-to-terminal seal in meeting sand, dust, splash, 
and submersion tests described above. Many options also available ... Catalog TS-7. 

NEW SUB-MINIATURE TYPES - THE ONLY COMPLETE LINE OF SPOT, DPDT TOGGLES 
U.L. LISTED WITH FULL 5 AMP. RATING AT 125VAC, INDUCTIVE. 
More than 100 standard models with distinctive green body,. manufactured by 
J-B-T in Connnecticut. Drastic reduction of size and weight. SP types are 1,4" x 112" 
and weigh only 0.19 oz. Other models correspondingly compact and light. Also 
made in 3- and 4-pole models ... Catalog MT-40. 

ROTARY AND ILIYER SWITCHlE5 
STANDARD 14· AND 20·POSITION, AND A REMARKABLE NEW 12·POSITION 
For dependable performance in instruments and test equipment, J-B-T makes space 
saving 14- and 20-position switches in both laminated and molded constructions. 
NOMINAL RATING: 1 Amp. inductive load at 125 VAe, 5 Amp. momentary (not make 
and br-eak) MULTIPOLE SERIES 20M increases circuit versatility with up to 4 poles 
per deck. MOLDED LEVER SWITCHES in this series provide up to 5 live positions, 2 
circuits per deck. .. Catalog 170B. 

NEW V 1M SERIES fully enclosed 1 wt dia. switches, 12-position, carries 5 Amp. and 
breaks 2 Amp. at 115 VAC. Features of this remarkable switch include adjustable 
torque, initial contact resistance under .002 ohms, and parasitic thermal emf under 
one microvolt ... Catalog VM·68. 

SUB·MINIATURE, MIL-S·3786C, TYPE SR05 AND SR31 
Made to many performance levels of MIL-S-3786C, the I" dia, Style SR05 switches 
are preCision built for low-current usage where size, weight and reliability are 
important. With patented wafer design, Series 7000, 1-6 decks can have full 12 live 
switching positions per deck; Series 5000, 1-4 decks, can have up to 11 live switch­
ing contacts on each .side of each dual duty deck with a maximum of 8 poles per 
deck. Lever types, p'anel sealed, and general purpose variations available ... 
Catalog SM-33. 

VIBRATING REED FREQUENCY METERS AND ELAPSED TIME METERS 
J-B-T Vibrating Reed Frequency Meters are made in a wide variety of case styles and 
sizes, standard ~nd sealed, panel and portable; in many frequency ranges and reed 
groupings. Permanently accurate within ±0.3%, or better if required. Elapsed Time 
Meters are made in case styles compatible with other panel instruments, in 5- or 6-
digit models, reading in hours and tenths at 60 cps. 110-125 volts. Variations for 
other frequencies and voltages available ... Catalog 170B. 

REED RELAYS AND OSCILLATOR CONTROLS 
For selective calling mobile communication equipment, remote data transmission, or 
simultaneous sequential coding, the J-B-T D type illustrated has its operating mecha­
nism isolated in all planes, and is designed for fasi--starJin.g and excellent response­
time factor ... Bulletin D·664A. 

.QUlCK GUIDE TO 
TYPICAL J-8·T PRODUCTS 

To supplement the J·B·T catalogs listed below, 
typical prices, mechanical and electrical charac­

: teristics and other data have been included for 
your convenience, in Se.Ctions 29(10" and 5100 of 
the Radio·Electronic MASTER. To save time ••. 

See J·B-T Catalog Pages in 
The Radio·Electronic MASTER 

ST42D 
SPDT, Solder Lug 

MS25068-27 
4-PDT, Screw Term. 

Series 20M 
Enclosed, Ruggedized 

Series 7000, 6 Deck 
Sub·Miniature 

Model 34-FG 
9-Reeds, 60 cps. 

MS25100-23 
DPDT, Lever Seal 

Series JMT 
Sub-Miniature 

MS·20-1LSA 
S·Position Lever 

VL Lever 
Sub·Miniature 

Model 31-EGW-5 
0-9,999.9 hours 

RO-DType 
Oscillator Control 

"'fu.~ r z;ii~f" ; ~ "-. ;- "' ..... \'j; ~~F"-' ~,~, '1 'j~~' r' ~ ;~Pt. ~~.~ t:~ ,~",,'bL" <~ ~ ~ ~""'~,l ;-;;}" r ~ ( ~'t:~~~' 

, J- B-J INST~~~Nn~:~m:s~', ·n~iJ\m."",~~; ~~ o;,;i6~":'l!i8'1-~:" :<~'t~t HA~"~N,\·:CONN. ~650Q 
: " ,1 ." " (203) 772 -2220(or, 187 -5824 

, .... ,. ,~>; .;li ~ _ '"""\ ,~" ,j:k~ .t ... ~ ,~~,~ i, '"":,,.,;.4..,~; \1~" ~~:;.~~r' .- ;; ,"; .. , .. .1; _ 0.> 
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DESIGN VERSATILITY SOLVES APPLICATIONS PROBLEMS 

SPACE·SAVER PUSH·BUTTON ROTARY SWITCH KEY OPERATEDMICRO·MINIATURE ROTARY SWITCH 

Series 2800B 

This new Push·Button Rotary 
Switch is available as BI·DIREC­
TIONAl (Series 2800B) and UNI· 
DIRECTIONAL (Series 2800U). 

SPECIFICATIONS: 

• Totally enclosed explosion-proof con­
struction_ 

• Designed to meet the requirements 
of MIL-S-22710. 

• Printed circuit construction. 

• Available in 8. 10. or 12 positions 
and in all standard codes_ 

• Electrical rating: make and break 
_125 amp_ res_ at 28 "VDC and 115 
AC .05 amp. indo at 28 VDC. 

• Life characteristics: 50.000 cycles. 

• Weight. 1 oz_ approx. 

WRITE FOR COMPLETE TECHNICAL DATA 

This new Key Operated Micro-Miniature Rotary Switch is avail­
able with 3D· (7·2511), 36° (1-2543),and 45° (2-2525) in­
dexing. Totally enclosed "design provides high security. A 
variety of lock-safe combinations are available. A single key 
can operate several switches, allowing one person to control 
a multiple switch installation. Broad selection of poles, posi­
tions, and indexing, affords a flexibility that meets your 
security switching requirements. 

,,".. For complete technical data, 
see Micro-Miniature Rotary Switches 2500 Series on opposite page. 

OTHE.R JANCO 
PRODUCTS 

MIL-S-61B 
PLUS OTHERS 

FOR AIRCRAFT AND 
MISSILE INDUSTRY 

EXTERNAL AMMETER SHUNTS· MSA • MSB • MSC 

BONDING JUMPERS • FLEXIBLE ASSYS • BUS BARS 

P LU S: VARIOUS ELECTRO·MECHANICAL 
DEVICES TO MEETVOUR SPECIFIC REQUIREMENTS 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem /1971 



ROTARY SELECTOR SWITCHES BY 

ROTARY' SELECTOR. SWITCHES MIL·S·6807B I MIL-S-3~86B 
: "", .",,,,~, i"4;;' , .. ,. J" < \) ~ 

SERIES 1211 
22%0 

SERIES 12·1900 
200 

SERIES 1905 
300 

eem/1971 

Max. Pos.: 16 SERIES 
Body Oia.: 3" 

360 
Electrical Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
6 amps 28 v dc Ind_ 

Available in single pole 
per deck construction. 
Solder lugs only. 

Max. Pos.: 16 
Body Oia.: 3" 

Electrical Rating: 
10 amps 115 v ac Res. 
10 amps 28 v dc Res. 
6 amps 28 v dc Ind. 

Available in single pole only 
per deck construction. 
Screw terminals only. 

Max. Pos.: 12 
Body Oia.: 2.180" 

Electrical Rating: 
'5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 

Available in 1 and 3 poles 
per deck construction. 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in 1,2,3,4 and 6 
poles per deck construction. 

Max. Pos.: 18 SERIES 
Body Oia.: 2" 45 0 

Electrical Rating:' 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in single pole 
per deck construction. 

Max. Pos.: 16 SERIES 
Body Dia.: 1.5" 60 0 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in 1, 2 and 4 
poles per deck construction. 

Max. Pos.: 12 SERIES 
Body Oia.: 1.036" 90 0 

Electrical Rating: 
2 amps 115 v ac Res. 
1 amp 28 v dc Res. 
0.5 amp 28 v de Ind. 

Available in 1,2,3,4 and 6 
poles per deck construction. 

Available in 30', 36' and 45' indexing, 
with 12-10 and 8 pos. max. 
Body Diameter: .623 Inch. 
Electrical rating continuous: 
8 amps at 28 v dc. 

Switching rate: 
o to 0.25 amp resistive 0 to 28 v dc. 
o to 0.25 amp resistive 0 to 115 v ac. 
o to 0.12 amp inductive 0 to 28 v dc. 

1246 Max. Pos.: 10 
Body Oia.: 2.375" 

Electrical Rating: 
6 amps 115 v ac Res. 
6 amps 28 v dc Res. 
3 amps 28 v dc Ind. 

Available in single pole only 
per deck construction. 

Max. Pos.: 8 
Body Oia.: 1.93" 

Electrical Rating: 
5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 

Available in 1 and 2 poles 
per deck construction. 

Max. Pos.: 5 
Body Oia.: 2.125" 

Electrical Rating: 
15 amps 115 v ac Res. 
15 amps 28 v dc Res. 
10 amps 28 v dc Ind. 

Available in single pole only 
per deck construction. 

Max. Pos.: 10 
Body Oia.: 1.036" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in 1 and 2 poles 
per deck construction. 

1906 Max. Pos.: 8 
Body Oia.: 1.036" 

Electrical Rating: 
5 amps 115 v ac Res. 
5 amps 28 v dc Res. 
2.5 amps 28 v dc Ind. 

Available in 1 and 2 poles 
per deck construction. 

1·1957 Max. Pos.: 6 
Body Oia.: 1.13" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in single pole only 
per deck construction. 

1·1966 Max. Pos.: 4 
Body Ola.: 1.13" 

Electrical Rating: 
5 amps 115 v ac Res. 
3 amps 28 v dc Res. 
2 amps 28 v dc Ind. 

Available in single pole only 
per deck construction. 

Available In 1, 2, and 3 pole construction. 
TORQUE: 5 to 9 Inch ounces. 
CONTACT RESISTANCE: .005 ohms average. 
INSULATION RESISTANCE: 
100,000 megohms minimum at 100 yolts. 
10,000 megohms minimum at 500 volts. 
DESIGNED AND BUILT to meet the 
environmental and functional 
requirements of MIL·S·3786B. 

See YELLOW SECTION for Local Offices, Phones 

SERIES 1302 Max. Pos.: 4 

90 0 Body Oia.: 2.125" 

Electrical Rating: 
15 amps Ind. 30 v dc 

Available in 1 and 2 poles 
per deck construction. 

MODIFICATIONS 
AVAILABLE 

The following modifications can 
be supplied on any of the basic 
switches shown on this page. 
(1) Shorting or non-shorfing 

contacts 
(2) Bridging of contacts 

(miniature only) 
(3) Momentary positions, whereby, 

the rotor contact, when 
released, returns to a 
predetermined position 

(4) Isolated or guarded positions, 
whereby, the knob must be 
depressed or pulled out to 
enter or leave a particular 
position or positions 

(5) Single or multi-pole 
construction 

(6) Continuous rotation or the use 
of stops 

(7) The use of a solenoid for 
remote switching applications 

(8) The use of a key·lock feature 
(9) The possibility of ganging 

various switches to be gear 
driven for an application 
requiring an unusual .. pumber 
ofpoles , 

GENERAL SPECIFICATIONS/1900 series 

ELECTRIC RATING: carry 10 amps continuous. 
Make & Break-see individual switch data 

VOLTAGE'DROP: 0.1 volt or less at rated amperage. 
Initial Contact Resistance .003 OHM 

LIFE: 10,000 double cycles make and break 
rated amperage 

TORIlUE: 1 to 3 inch Ibs. 

SWITCHES DESIGNED ANO BUILT IN ACCORDANCE' 
WITH THE FOLLOWING SPECIFICATIONS: 

MIL-S-6807B (rotary switches enclosed) 
MIL·S·3786B (rotary switches) 
M IL·E-5272C (environmental testing) 

1931 



How to use 

to find manufacturers 01 a specific product 
GREEN SECTION Each of the three volumes of eem contains a Product Index and 

Directory, the Green Section. This Index is a complete alphabetical 
listing of products. If the product you are looking for app'ears in the 
particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For examp'le, 
the many kinds of meters are listed in this manner: 'Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to find Inanufacturers' ca~alog Inforlnation 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are: 
Volume 1 -:Test Instruments I Equipment and Systems 

Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 
Volume 3 - Passive Components I Materials I Hardware 

These volumes are further divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to find Inanufactur'ers' addresses, phones and sales oft Ices 
YELLOW SECTION 

to find trade name sources 
VOLUME 1, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

If you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 



* Precision 

SEC. 5100 • SWITCHES! FUSES I PROTECTIVE DEVICES 

6 com'pletelines* that protect 
electrical/electronic equipment 

from: • voltage & current transients 
• direct lightning • overillumination 

Spark Gaps 
Iil Voltage breakdown ratings from 145V to 3,000V DC II Fast nanosecond response II Discharge cur· 

rent rating of 10 operations at 10,000 amp (10 x 20 jLs) II Insulation resistance > 106 mn @ 150V DC 

II Interelectrode capacitance to < 0.5 pf (basic body) 

Typical applications: use them to protect against surges due to 
switching, breakers closing-opening, static, reflected waves, capaci­
tive discharge, corona, system faults, contact with foreign circuits, 
EMP, fuse blowing, lightning (induced or conducted), ionization, 
motor starting, arc welding. They protect solid state circuitry, 

computers, carrier circuits, relay coils, telephone circuits,' micro­
wave and radio equipment, sensitive eqUipment, open wire car­
riers, fire alarms, traffic controllers, rectifiers, modulators, travel­
ing wave tubes, pyrotechnic devices. They may be used as 
activation devices in pyrotechnic devices, lamp starting circuits, 
and laser pulsers. 
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RATE OF VOLTAGE RISE IN VOLTS PER MICROSECOND 

* DC Surgitron@ Protectors 
El Input voltage range from 12V to 130V DC II 
With max. load current of 20 amp & max. surge 
current of 5,000 amp II System polarity available 
- neg. gnd., pos. gnd. or floating. ' 
Typical applications: use them to eliminate tran· 
sients on battery circuits; protect critical equip· 
ment on railroads, in telephone communications 
and control systems, at microwave sites, public 
utilities, and weapons systems command and con-
trol installations. 

* AC Surgitron@ Protectors (1 & 3cJ>, 60 Hz) 

II Covering power systems of any kva rating II 
With line voltages up to 650V rms max. II for 
grounded or ungrounded AC circuits. 
Typical applications: use them to protect critical 
equipment operating from commercial power such 
as at missile installations, industrial plants, micro­
wave repeater sites, telemetry stations, pipeline 
data logging stations and computer installations. 
Three phase, 60 Hz units will limit voltage rise on 
power distribution' systems counteracting effects 
of lightning and EMP. 

Typical MSP® 
Miniature Surge Protectors 

2001-01 

2001-06 

*Communication Protectors 
II Frequency range from DC to I mHz 
II for coax, balanced, unbalanced, and ' 
open wire line protection II surge cur· 
rent up to 40,000 amp (10 x 20jLs) 
II insertion loss @ max. signal level 
<0.5 db. 
Typical applications: use them to pro­

tect sensitive circuitry along railroad right­
of-ways; in process control, laboratory and test 

instrumentation; in pipeline data link, telephone 
and computer applications. 

* Antenna Arresters (receive) 
II Signal operating range from 10 kHz to 300 mHz II Use 
them in conjunction with Precision Spark Gaps on re­
ceivers to attentuate voltage spikes to negligible levels. 

* Antenna Lightning Arresters 
(receive and/or transmit) 
II Frequency range from 40 kHz to 36 mHz II Use them on 
commercial and military aircraft for direct lightning 
diversion II qualified per MiI-A-9094 (as amended) , 

CONSULT FACTORY for complete information including 
applicable model numbers as well as for information {In 
other ratings, configurations, terminal mountings, etc., 
in each of the above product lines. 

When you can't afford a failure . 

JOSLyn 
ELECTRONIC SYSTEMS 

Santa Barbara Research Park II P.O. Box 817 II Goleta, Cal. 93017 II Ph. (805) 968-3551 •• illWIlt%I!WDllWW.H.&lk.I.1'llilllll@\!1JI 
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01 ~!9,Q!~tOL WORKS ~. 
6615 WEST IRVING PARK ROAD. CHICAGO, ILLINOIS 60634 
P~one (312)282-4040 • TWX: 910-221-0275 

LOOK TO LICON FOR A 
COMPLETE, QUALITY SWITCH LINE 

BUTTERFLY® 
DOUBLE-B'REAK SWITCHES 
The unique Licon® Butterfly double-break 
switch desi~n is built around two blades 
that move simultaneously, then actuate with 
a positive snap_ A full line of 2, 4 and 6-
circuit miniature, subminiature and heavy­
duty Butterfly switches meet every basic 
switch need_ 

; 
~ "U ~ 

~~ ~. " ;;r: 
1'~ [0" I, 

TYPE II 
'I~ 

High electrical rating and long mechanical 
life in one compact package_ Ideal for a 
wide range of applicatioris_ 
ELECTRICAL RATING U.L & CSA Listed 
125/250 v AC: 10 Amps 
125 v AC: ~ HP 
250 v AC: % HP Sea level 
28 v DC: Form X or Y-15 Amps Res. 

Form X or Y-I0 Amps Ind. 
Meets MIL-S-8805/ll 

TYPE 18 
Big switch rating in the 
smallest double-break 
switch-.200" x .500" x 
.350".Meets MIL-S-8805/76 
ELECTRICAL RATING U.L Listed 
125/250 v. AC: 7 Amps 
28 v DC: 
Form X or Y-8 Amps Res_ 
Form X or Y-5 Amps Ind. Sea Level 

TYPE 26 
Provides simultaneous operation of two 
Licon Butterfly double-break mechanisms 
in one case. Eliminates the need for dual 
components and complicated actuators. 
ELECTRICAL RATING Meets 
125/250 v AC: 8 Amps MIL-S-8805177 
28 v DC: Form XX or YY-lO Amps Res. 

Form XX or YY-7.5 Amps Ind. 
Form ZZ- 10 Amps Res. 
Form ZZ- 5 Amps Ind. 

TYPE 23 
High capacity, low 
cost, miniature snap 
action switch. 
U.L Usted 

TYPE 25 THIN SWITCH 
The thin switch is designed for commercial 
applications which require utmost relia­
bility at low price. Typical applications 
include coin and vending machines, timers 
and counters. 
ELECTRICAL RATING 

TYPE 16 
Features two circuit control,plus high 
shock and vibration resistance. Meets 
MIL-S-8805/7. 
ELECTRICAL RATING U.L & CSA Listed 
125/250 v AC: 10 Amps Sea Level 

Form X or Y-lO Amps Res. 
Form X or Y-7.5 Amps Ind. 

28 v DC: 

Form Z- 10 Amps Res. 
,Form Z- 5 Amps Ind. 

TYPE 22 
Reliable double pole double break switch 
permitting simplified control of multiple 
circuit applications. Meets MIL-S-8805/15 
ELECTRICAL RATING U.L. & CSA Listed 
125/250 v AC: 10 Amps 
125 v AC: ~ HP 
250vAC:% HP 
28 v DC: Form XX or YY-15 Amps Res. 

Form XX or YV-I0 Amps Ind. 
Form ZZ- 10 Amps Res. 
Form ZZ- 7 Amps Ind. 

TYPE 36 II Subminiature triple pole 
switch which can elim- -
inate the need for three ~ . 
independent switches -
and complimenting actuators. 
ELECTRICAL RATING 
125/250 v AC: 8 Amps Res. MIL-S-8805/78 
28 v DC: Form XXX orYYY-lO Amps Res. 

Form XXX orYYY-7.5 Amps Ind. 
Form ZZZ- 10 Amps Res. 
Form ZZZ- 5 Amps Ind. 

TYPE 73 ACTUATOR 
Low cost momentary push­
button ,series utiliZing the 
Type 23 basic switch. Avail­
able in 1, 2, or 3 poles. 

On-Center 12 Amps Res. 7 Amps Ind. 
Off-Center 6 Amps Res. 3 Amps Ind. U.L Listed 

LICON TYPE 10 BASIC SWITCHES 

Type 10-522 
Roller Leaf Actuator 

Type 10-822 
Type 10-922 ~ Cam Actuat!on 

In-Line Roller Actuator 

Type 10·322 
Panel Mounting 

-
"''' - '" I -­

/ , 
, ' 

" , 

Type 10.7~207 
One Way Actuator 

Type 10-622 
Hinge-Type Lever 

CHARACTERISTICS 
Electrical Rating 15A, 1251250 V a-c, 
460 V e-c 
15A Res SA Ind. SA motor, 30 V d·c 
UL APPROVED CSA APPROVED 
Splash-proof sealing against mois­
ture, dirt, dust and other harmful ele­
ments can be provided for most mod­
els. Preloaded reverse action actuator 
available. 

TYPE 14 HEAVY DUTY 
BASIC SWITCHES 
The LICON Type 14 series has been tested to over 20 million 
cycles of mechanical life. The 'Type 14 is specially· designed for 
heavy duty use on high current applications. Now reliable switch 
performance is available in a compact unit rated at 20 amps, 250 VAC. 

Type 14-124 
B ' 5 II h·~-'" 

"~ 
;;:;;.- C $ 

.. 
,p" ~ ~O 

'# 

Type 14-1_ 
Interchangeable and economical 

, , ~/"" 
~e ~ ","~ ~"''''M," 

,. 
'\,iTi"" ~ 

Type 14·1241 Main­
tained Contact, Reset. 

ELECTRICAL RATING 
A.C. D.C. 

Volts Steady In-Rush D.T: S.T. 
28 20 80 10 25 

125 20 80 .5 2.0 
250 20 80 .2 .5 
480 15 50 
600 5 10 

U.L. &CSA Listed 
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LIGHTED SWITCHES 
Widely used on computers, machine tools, 
office machines, guidance control and a 
wide variety of applications. Heart of Licon 
lighted switches are the ultra·reliable But· 
terfly® Double·breaks for long life and de· 
pendable performance. Wide selection of 
colors, sizes, mounts and actuators. 
TYPE 01 U.L. LISTED 

LIGHTED PUSHBUnON SWITCHES ~ 
This single light series combines the Licon Type 16 Double· 
Break switch with a lamp assembly and removable lens 
cap. Combining lighting and switching functions in one 
compact package, conserves panel space and cuts Installa· 
tlon time. The 01 series is designed to meet the require· 
ments of MIL·S·22885·27, and provides up to 10 Amp switching 
capacity for commercial use. The series includes four dif· 

TYPE 01-700 

ferent stationary lamp base styles, 
a wide choice of lens cap sizes, 
shapes and colors, servicing with· 
out tools from front of panel and a 
choice of projected color or colored 
lens illumination. Available in mo· 
mentary alternate action, soienold 
held and indicator versions. 

Low cost momentary a I· 
ternate or indicator action 
one·light, stationary bulb 
in one·plece molded hous· 
ing. Cylindrical, square or . 
round lens caps. Front·of· 
panel bulb servicing. 

Styl~d for maximum in function! ap· 
pearance criteria. Has Integral plas· 
tic housing that snaps in from front 
panel. Available in one thru six pole, 
momentary and alternate action. 

TYPE 04 
Dressy panel appearance 
w!four bulb illumination. 
Simple snap·on switch 
module, front-of'panel bulb 

. service. Standard in black 
or clear anodizing. Other 
housing styles available. 

~ TYPE 02-800 
For two·light, two·circuit, split·screen 
indication and the same fine appear· 
ance as the 01·800, this series fea· 
tures snap·on switch modules con· 
taining sub·miniature Type 16 double 
break switches. Gives the designer 
that much more switching flexibility. 
With all the same wide range of fea· 
tures to meet your specific applica· 
tion. This series combines nicely with 
01·800 series for display lity. 

NEW - TYPE 01-600 LIGHTED PUSHBUTTON SWITCHES 

An attractive new snap·in one 
light switch offering bezel, 
single barrier, or double bar· 
rier housing. Employs the 01· 
748 series basic unit and 
mounts in a .875" square 
panel cutout, panel thickness 
Ji'6·¥a". Momentary, alterate 
& indicator versions available. 

For complete information about the full line of 
Licon switches, write for G106 catalog. 

For information on the Licon® Series 550 
Solid State Electronic Keyboard see EEM page 357 

U.L. LISTED 

SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

INDUSTRIAL SWITCHES 
TYPE 30 
Rugged diecast endorsed limit switch for industrial 
applications. Available in wide variety of actuators, 
sealed or unsealed. U.L. Listed 

30·100 OVERTRAVEL PLUNGER SWITCH 
General purpose limit or push button switch for 
circuit controls of heavy duty applications. The 
overtravel plunger provides added switch pro· 
tection and also permits greater flexibility of 
application. Since these switches are not sealed, 
it is recommended they be used for applications 
where environment is not a troublesome factor. 

Uses Basic Switch 10·322 
operating Force ................................. 10 oz. ±4 oz 
Release Force ........................................ 3 oz. min. 
Pretravel ................................................. 030 max. 
Overtravel ................................................. 219 min. 
Movement Differential ......... : ................... 002 max. 

30·300 ROLLER ARM SWITCH 
Identical to the dependable performance of the 
30·400 switch. These switches are not sealed, 
however, and must be used in applications where 
environment is not a factor. Excellent for both 
slow and fast moving cams and slides. It is 
horizontally adjusted, in the field, to accept 
actuation from eight positions. It is vertically 
set for desired actuating thru 225°. 

Uses Basic Switch 10·322 
Operating Force ....... : .............................. 10·18 oz. 
Release Force .......................................... 6 oz. min. 
Pretravel ................................................... 141 max. 
Overtravel ................................................. 219 min. 
Movement Differential ............................. 006 max. 

AIRCRAFT TOGGLE SWITCHES 
TYPE 51 
Heavy duty sealed toggle switch designed to me'et 
the requirements of MIL·S·3950, MS24523, 
MS24524 and MS24525. 1, 2, and 4 pole ver· 
sions. Also available: Lift lock versions. MS24658, 
59, 60 and solder terminal MS27734, 35, 36. 

SEALED SWITCHES 

TYPE 63 
Environment free sealed limit 
switch. Meets MIL·S·8805. 

TYPE 65 
Subminiature environ· 
ment free snap·action 
switching . 

TYPE 70·700 PROXIMITY SWITCH 

The 70·700 consists of two basic 
modules, a control module and a 
remote potted sensor. The control 
module contains a 10 amp relay and 
a transistor oscillator, both hous· 
ing in a plastic plug·in case which 
mates with a 12 terminal heavy duty 
JIC style socket (supplied). A NEMA 
Class 1 metal enclosure is also 
available for housing both the can· 
trol module and heavy duty socket. 

DB ~!9u2~oOL WORKS",". 
6615 WEST IRVING PARK ROAD. CHICAGO, ILLINOIS 60634 
Phone (312) 282·4040 • TWX: 910·221·0275 
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LEDEX . -- . 
LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO J,,5J,,01 
phone (513) 22J,,-9891 

ROTARY SWITCHES 
When it comes. to selecting a source for r()tary 

switches, you'll find LEDEX fully equipped to 
service you in these important areas: (1) quick, 
competent response to engineering requirements, 
(2) fast prototype delivery, (3) dependable pro­
duction scheduling, and (4) consistent quality 
levels. 

Our switch engineering experience dates back 
to 1947, when rotary switches were first applied 
'with Ledex rotary solenoids to perform remote 
stepping and complex circuit programming func­
tions. Over the years we have helped many cus­
tomers to simplify their circuitry, reduce wiring 
requirements, and cut system costs. This experi­
ence we gladly share with you. 

STAR MATE@DETENT BALL DETENT SPRING DETENT 

1. Starmate@detent: Two' bearing balls are 
spring loaded to operate against a precision in­
dexing cam. The balls oppose each other with 
balanced pressure to eliminate side loading and 
extend switch life. This superior detenting con­
cept is time-proven in Ledex long-life stepping 
motors. 
2. Ball detent: A spring loaded ball bearing rides 
in and out of the "hill and valley" positions in the 
front plate. The ball detent has a crisp detenting 
feel even more p()sitive than that of the spring 
detent. 
3. Spring detent .. a formed stainless steel spring 
with a coined spherical surface rides in and out 
of "hill and valley" positions in the front plate. 
It combines a positive index feel with economy. 

ROUND <0 SINGL~ 
FUIT 

KNURLED' 
SLOTTED 

SCRE~ DOU~ 
DRIVER FLAT· 
SLOT TAPPED 

HOLE 

'Commonly used shaft designs for commercial and military 
applications. Others made to specifications. 

To meet your requirements for rapid delivery 
service, we stock a wide variety of 'standard parts 
which can be quickly modified. Our tooling is 
desigrted for quick setup and fast change-over, 
to further add to our ability to give you short 
delivery cycles. And to assure consistent quality, 
random production samples are regularly routed 
to automated test instrumentation for vigorous 
life and other quality verification tests. 

From the early design stages on through pro­
duction runs we . are gea.red to produce quality 
switches ... fast. Whether you're concerned with 
new switching applications, or investigating new 
sources for existing ones, we welcome the oppor­
tunity to work with you. 

,IDEAS IN SWITCH ENGINEERING 
Supplying quality switch 

hardware is just one phase of 
our business. We take a' special 
pride in our time-proven ability 
to simplify circuitry, upgrade ~~::::" ..... :!Ii 
the switch, and hold'costs down. -:: 
In most cases we can supply 
pre-wired assemblies with ex­
ternal components installed for 
less tl1an it might cost you to 
purchase parts and assemble 
them in your plant. 

Switch pre-wired with quick connect 
terminals for simplified installation. 

Slotted terminals permit resistors and other components 
to be inserted in place. They eliminate need for jumper 
wires, reduce soldering time, keep size down. 

index mechanisms to drive potenti­
ometers, snap swiitches and other loads. Special bushings, 
shields, brackets also engineered to solve 
unusual erivironmentaf problems. 

Printed circuit terminals, available for perpendicular or par­
allel mounting (to PC board) expand switching versatility. 
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SEC, 5100· SWITCHES/FUSES/PROTECTIVE DEVICES 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (513) 224-9891 

ROTARY SWITCHES 
STANDARD SPECIFICATIONS 

206, 208, 212 
CONSTRUCTION 

SHAFT-
Military' 

Commercial 

MOUNTING 

SPACERS 
Ceramic, Grade L-5 

LOCATING LUG 

Standard fixed at 
.375" radius; or can 
be deleted. 

METAL PARTS 

INOEX MECHANISM 
Dual ball Starmate 
detent or single. ball 
(hill and valley. 

STOPS 

INSULATION MATERIALS 

Diallyl phthalate 
stator and rotor; 
phenOlic, epoxy 
glass or silicone 
glass with KEL·F 
rotors. 

CONTACT RATINGS 
Make/Break 

. Brass-Silver plated 
. 5 ampere at 28 VDC, 
resistive; .25 ampere 
at 110 VAC, resistive. 

Solid Silver 
1 ampere at 28 VDC, 
resistive; .5 ampere. 
at 110 VAC, resistive. 

CarrY-5 amperes. 

Dielectric-750 volts, 
contact to contact. 

306, 312 406, 412 506, 512 524 

Throughbolts 

, 
'14" steel, cadmium plated, chromated per QQ,P-416, class 2, type II (50 hour ~alt spray). 

¥4" steel, cadmium plated. 

Steel bushing, %-32 thread, optional '14 or % inch, standard length. 

Standard fixed at 
l'Ut radius; or 
can be deleted. 

Glass filled nylon, grade G 1/30. 

Variable at 15° 
increments except 
75°, 900 , 105°, 
255°, 270°, 285°. 

Standard fixed at 
1],32" radiusj or 
can be deleted. 

Variable at any angle 
±2° at 1~" radius, 
or can be deleted. 

All metal parts cold rolled steel with cadmium plating for commercial applications. 
Chromate dip for 50 to 100 hour salt spray 'per MIL·S-3786 for military applications. 
Special materials such as passivated stainless steel or nickel plated brass parts are 
also available. 

Dual ball starmate, spring or single ball detent 
(Hill and Valley) 

Stator and rotor: 
Phenolic, Kel-F, 
Epoxy Glass, 
Ceramic, Mycalext 

Brass-Silver plated 
1 ampere at 28 vdc, 
resistivej .5 ampere 
at 110 vac. 

Solid Silver 
2 amperes at 28 vdc, 
resistivej 1 ampere 
at 110 vac. 

Carry-5 amperes. 

Fixed or adjustable. 

Stator and rotor: 
Phenolic, 
Epoxy glass. 

Brass-Silver plated 
1 ampere at 28 vdc, 
resistive; .5 ampere 
at 110 vac. 

Solid Silver 
2 amperes at 28 vdc, 
resistivej 1 ampere 
at 110 vac. 

Carry-5 amperes. 

Stator and rotor: 
Phenolic, Kel-F 
Epoxy glass. 

Brass-Silver plated 
1 ampere at 28 vdc, 
resistivej .5 ampere 
at 110 vac. 

Solid Silver 
2 amperes at 28 vdc, 
resistive; 1 ampere 
at 110 vac. 

Carry-l0 amperes. 

Single or dual 
ball detent. 

Fixed at positions 
specified 

Stator and rotor: 
Phenolic, 
Epoxy Glass. 

Brass-Silver plated 
1 ampere at 28 vdc, 
resistive; .5 ampere 
at 110 vac. 

Solid Silver 
2 amperes at 28 vdc, 
resistivej 1 ampere 
at 110 vac. 

Carry-5 amperes. 

Dielectric-l,OOO volts, contact to contact; 500 volls when contacts are insulated back to back. 

Contact resistance, in accordance with MIL-S-3786, will not exceed .010 ohms initially 
nor .020 ohms after rotational life tests. 

tMycalell sections supplied with Kel·F rotors. 

... 

contacts 
sel'ies 206 208 212 

.040 o· (FLAT) "lC,. (REVERSE. (STANDARD 
~ DENO)8r' 15' BEND) 

.078 
ALL BENDS 

±15" 

series 306 312 524: 
.048 r.31S~ .120 

O'(FLAT) .0501. 3'J"5- 1 /.130 li054 F=2::J -+-

.109 

Solder 
terminal­
contacts 

7' ~J.-i 1 "-1 ----L 

.197 _I 

(STANDARD BEND) 

ALL BENDS ± IS" 

(REVERSE BEND) 

.177 I 

Printed 
·circuit 
contacts 

.197~ 85'., 

..Li:::2:::J=:f 
... J" 1--d2!!-J \ .. 120 
.050 .410 .130 

s(3ries 506512 

1£[62 
.120 

O· (FLAT) 

(REVERSE t (STANDARtI 

BEND) f!!~ 75· BEND) 

ALL BENDS 
:tIS" 

senes 406 412 

Solder 
terminal­
contacts 

Printed 
·circuit 
contacta 

(REVERSE BEND) 

.177 . I 

.197'1-1 05·., 
..Li:::2:::J::r 

.04~T~~-l'~ 
.050 .410, .130 

. .' ····)j)O··. ·il:l·6tPOSITIOI'f· 8 er~e8 .. .t. "·{J1::;~fJO·t,HROW ···C!O:.8" .... / .... BPO .. srpON ..... ·6»1 •. 2·".·· . .'/··.·······.12 PO. SITION" 
to· • 45 THROW . to· .. ' .":30· THROW 

dimensional data 
~, J( 45" CHAMFER 
BOTH ENDS 

-& 
_A ~ 

LOCATING LUG USED WITH LEDEX STARMATE 
DETENT IS LOCATED 60· ABOVE OR BELOW LINE 
AA ON EITHER SIDE OF SWITCH. ACCORDING 
TO SPECIFICATIONS. 
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A 

LB- 123 .015 
']""2"5 -:on 

.1JL .154 .0185 
156 '"]T9"5 

.1~4 .I08!! 
Ts6 "J"'095 

10): 
FACE .125 

...( .250 WITH CONTACTS ON FRONT 
L .219 WITH CONTACTS ON REAR 

.187 

.187 
ION .093 

. 219 

.281 

MAX. OVER FLAT 
CONTACTS 1.186 
STD. BEND 1.125 
REV. BEND 1.156 

NOTE: DOTTED LINES INDICATE OFFSET CONTACT POSITIONS • 

AVAILABLE FRONT OR REAR. 
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LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO J,,5J,,01 
phone (513) 22J,,-9891 

ROTARY SWITCHES dimensional data 

PHENOLIC & EPOXY GLASS 
i------b 

1.271 
TI9T 

MYCAlEX, KEl·F & CERAMIC ~:~:~ 

.120 
:T3ii" 

C .062 
ASS .062 

.120 

.120 

.120 

-fi,E, . 
...---, !rlnOL. WI .186 

seriesJ,,06/ 6 POSITION 
.60' THROW 

1938 

1/3Z'x 45° CHAMFER 
BOTH ENDS 

? __ ± 003 

LOCATING LUG VARIABLE AT 
15° INCREMENTS EXCEPT 75°, gD", 
105.,255°,270., AND 285 0 

1/32 x 45" CHAMFER 
BOTH ENDS 

#4-40 TWO 

- ~:::: 

Gn CIA 
• 251 . 

FACEJoh 

_±2'& 
~ <>-
.130 tvI~ 

L1 r:;;: 
'~:lE3-f3ETEH3----B 

GB DIA r-: .. 
.251 • L~DIA 

LOCATING LUG 
VARIABLE AT ANY 
ANGLE ±2" AT 
17/32 RADIUS 

± ,003 

% OR IA STD. 

1/32 II 45" CHAMFER 
BOTH ENDS 

,072 NOM. 

.251 . 

L1 r- :::: 
m~~---B-GS OIA r 

.251 • L.:.!!! OIA 
.251 . 

0): 
ONE DIRECTION n' FACE t 

TS FACE TO FACE 2 
o FACE I'h 
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1.026 
1.0]6 

I 
CD 
I 

ALTERNATE 
SHAFT 

POSITION 

1.245 
T.'ffi" 

1.521 
T.54T 

L1 r:::: 
4+---tFl~;a:---:: 0 

GS0 01A 
.253 • 

MAX. OVER CONTACTS 

r FLAT 1 •• 
...... _____ ~+_ STANDARD 750 1~ 

REVERSE l' • 

NOTE: DOTTED LINES INDICATE OFFSET CONTACT POSITIONS. 

,AVAILABLE FRONT OR REAR. 

I----------t-- ~t:NgX~~ CONTA~~ 
FLAT 2~' REVERSE 2 • 
INSULATED: STD. 2 ~ 

FLAT 2% LJ r:::: 
.Ff-----+f,..----++~O 

L250"A .253 . 

~ =~ OIA 

2.322 ~30;f· 
.L.-.-~~_~ 

NYLON ADAPTOR fOR :~~~ 

OIA. SHAFT. F:LATTEO :::: 
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SWITCH SECTION HIGHLIGHTS 

contact and rotor blade materials 
silver plated brass gold plated silver alloy 
Most economical. Has .0001" minimum silver 
to assure silver-to-silver contact (low contact 

. resistance) throughout life of most applica­
tions. 

(a) .00003" minimum gold; an economical way 
to assure positive solder contacts and prevent 
tarnish during long storage life . 
(b) .0002" minimum hard gold; assures gold­
to-gold contact for over 50,000 contact flexures 
and then silver-to-silver contact for 150,000 ad­
ditional contact flexures. 

silver alloy 
Used when consistent low contact resistance is 
required for minimum life expectancy of 200,-
000 contact flexures. 

SILVER PROTECTION 
PROCESS WHERE APPLIED 

Water Dip Lacquer On Contacts 

.00003" Gold Plate 

Hot Tin Dip 

a) On Contacts 
and Rotors 

b) On Contacts 
only 

On ter-minal end 
of contacts only 

STATOR INSULATION GUIDE 

COMMENTS 
Applied as standard on all silver alloy and silver plated bmss 
contacts to retard tarnishing for soldering ease. 

An economical means to assure positive circuit make after ea:~­
tended shelf life; also offers soldering ease. Meets MIL specs. 

Primarily used fo1' solde1'ing ease after extended shelf life. 
Meets MIL specs. 

Primarily to assure good contact soldembility after extended 
shelf life. Meets MIL specs. 

STATOR 
INSULATION MIL SPEC. 

USABLE 
TEMPERATURE 

LIMIT COC) 

MINIMUM 
INSULATION 
RESISTANCE 
(MEGOHMS) 

diallyl MIL-M-HF 
phathalate type SDG 

Phenolic 
MIL-P-3115, 
type PBE-P 

. MIL-P-18177, 
Epoxy-Glass type GEB 

Silicone Glass MIL-P-997C, 
type GSG 

Mycalex* 
MIL-I-lOA, 
Grade L-411 

Kel-F MIL-M-55028-A, 
Grade 3 

Ceramic 
MIL-I-lOA, 
GradeL-422 

125 10,000 

100 1,000 

125 10,000 

125 10,000 

150 10,000 

125 20,000 

150 10,000 

Most recent material, combines best combina­
tions of desirable dielectric, low moisture, and 
structural characteristics at prices competitive 
to phenolic. 

Most economical, most commonly used. Though 
non-nutrient to fungi, varnish impregnation per 
MIL-V-173 is available. Meets most military and 
commercial application requirements. 

Economical, excellent structural and dielectric 
strength. Lower moisture absorption rate than 
phenolic. 

Good RF characteristics. Lower structural 
strength than epoxy glass, and slightly highe1' 
in cost. 

Good structural and dielectric strength, . lowest 
moisture absorption. 

Excellent structural and dielectric strength. 
Low moisture absorption. 

Very low dielectric loss and moisture absorption. 

*Mycalex sections supplied with Kel-F rotors. 

eem/1971 
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LEDEX STEPPING SWITCHES/CIRCUIT SELECTORS 

38 Off-The-Shelf Models 
Choose from 36 stock models, 2, 4, 
6, 8, 10, 12, -18, 20 and 24 positions; 
28 and 100 VDC. "Stepping Switches 
and Circuit Selector" catalog lists 
complete specs on stock models plus 
useful engineering information on 
basic control switching and applica­
tion of basics to solve complex prob­
lems. Also includes simplified build­
ing block approach to specifying pre­
engineered stepping switches and cir­
cuit selectors. 

Ledex Stepping Switches are used for 
transfer switching, remote control of 
predetermined circuit patterns, re­
mote sequencing of complex switch­
ing arrangements,· or in programming 
checkout and sequential operations. 
They are known best for their ability 
to perform multiple switching func­
tions reliably, in limited space, and 
under severe operating and environ­
mental conditions. Available in open 
construction, pre-wired modules or 
as packaged control solutions. 

LEDEX PACKAGED CONTROL SOLUTIONS 

Here are examples of Ledex Stepping SWItches designed into compact, reliable 
control packages that combine the best characteristics of solid state and electro­
mechanical technologies. 

Whether your problem involves 
armament controls or commercial con­
trol functions, there's a good chance 
Ledex has already solved a similar 
problem. Our Packaged Switches 
Catalog, B-3252, shows several more 
detailed examples and also includes 
specifications for 19 hermetically 
sealed switches available from the 
shelf. 

Miniaturized Armament Control 
Interialometer 

. Flat, compact, 12 - position stepping 
switch measures only %" x 1 % " x 
4%", fires 19 rockets, sequentially in 
pairs. It includes a Ledex pulser to 
control time intervals over mil-spec. 
temperature and voltage ranges. 

40-position Intervalometer with single 
or optional 5-speed ripple fire control 
40-position intervalometer has 5 ad­
justable control speeds for rocket fir­
ing at intervals of 100, 200, 300, 400 
or 500 milliseconds. Hybrid design 
combines best characteristics of solid 
state and electromechanical products 
for optimum performance, minimum 
weight, maximum reiiability and low­
est cost. Firing time intervals are 
maintained at ±50/0 through a voltage 
range of 22 to 31 vdc. 

For engineering assistance and technical literature, write or phone: 

Ledex Hermetically Sealed Switches 
are engineered to withstand severe 
shock and vibration, such as encoun­
tered in aircraft, missile and military 
applications; and to provide added 
switching reliability in adverse en­
vironments. Used extensively in aero I 
space and underwater guidance con­
trols, as mode selectors, in rocket fir­
ing devices, and in a variety of mili­
tary control functions that demand a 
high degree of reliability. There are 
19 models available from the shelf. 

Universal Stores Dispenser 
Intervals Variable on Digital Basis 

All solid state and among the most 
flexible of Ledex intervalometer de­
signs, this one permits the pilot to 
vary release intervals to any rate 
ranging from 30 ms to 9.99 seconds 
in increments of 10 ms. It includes a 
stepping switch to distribute sequen­
tial fire commands. Timing tolerance 
is ±100/0 over a voltage range of 22 
to 32 volts and temperature to -55°C 
to +85°C. The package includes built­
in suppression to protect solid state 
circuitry when switching inductive 
loads. 

LEDEX INC., 126 WEBSTER STREET, DAYTON, OHIO 45401 
phone (513) 224-9891 
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a 

0: SWITCH 
KEYSTRIPS AND KEYBOARDS 
The Maxi-Switch Company is a leading producer of push 
button switch components and switch assemblies for the 
computer, photo-copy, business machine, automation and 
peripheral equipment industries. . 

Maxi-Switch Keystrips present a un iq'ue approach to switch 
construction. These modular units offer long mechanical life 
and high quality in readily available, off-the-shelf assemblies. 
Combinations of different contact types, contact forms and 
plunger actions may be used within a single Keystrip. Up to 
20 or more stations may be accommodated per Keystrip with 
standard spacing of 5/8 or 3/4 inch between statidns. Other 
spacings are optionally available. Standard Series 1600 and 
1800 Keystrips are equipped with glass reed contacts. (Write 
for Keystrip Bulletin 1600/1800 KS.) 

Maxi-Switch Keyboards are constructed using Keystrips 
mounted on a precision-fabricated steel frame. Spacing is 
precise, with no possibility of cocked or twisted buttons, or 
switch misalignment. Keyboard orientation may be flat, 
stepped or sloped. 

The Maxi-Switch Keystrip construction technique facili­
tates the design and production of custom keyboards. 
Individual push button stations may be purchased singly, 
in Keystrips, or as completed Keyboards, with or with­
out encoding circuitry. The wide range of features, options 
and accessories complement Keyboard adaptability. (Ask for 
Maxi-Switch Bulletin 1600/1800.) 

SPECIFICATIONS 

Contacts: 
Glass Reed, form A or B, single or 

dual station. 28 VDC @ 250 Ma. 

Cross-Bar Palladium leaf contacts. 
3 Ampere @ 28 VDC, 3 Ampere 
@115 VAC. 

Snap-Action Power Contacts. 10 
Ampere@250VAC,1/2Ampere 
@ 125 VDC; or 1 5 Ampere @ 250 
VAC, 112 Ampere @ 125 VDC. 

Plunger Actions: 
Momentary Contact (standard) 

Alternate Action (push-push) 

Interlatch and Lockout 

Lockout Only 

Key Motion Sensing 

Cross-Bank Interlatch and Lockout 
(between keystrips) 

1600 KEYSTRIP 

1800 KEYSTRIP 
Buttons: 

. A variety of lighted and unlighted buttons available in several 
colors. Ask for Maxi-Switch Bulletin MS 2500 for information 
on buttons and Keystrip/Keyboard illumination. 

Terminals: 
Printed Circuit, pierced solder lug, plug-in male/female contacts, 
or wire-wrap terminations. 

Reed Bussing: 
KEYBOARD ASSEMBLY 

Individual reeds may be tied to a common bus on one side, 
or brought out to separate terminals, depending on the 
requirements of the application. The common bus feature· 
saves component and mother-board space, and requires fewer 
solder connections. 

Encoding: 
Maxi-Switch encoded Keyboards may be ordered with either 
USASCII or EBCDIC standard formats. Encoding may be 
modified to meet special customer requirements. Output is 
compatible with DTL/TTL or MOS logic circuits, and is 
transmitted in up to 9 data bits. 

Other Maxi-Switch Products 
Binary Switches '(Series 1400) Push Button Switch Assemblies 
(Series 1200, 1600, 1800) Lighted Push Button Switches 
(Series 1200, 1600, 1800). Keyboards (Series 1600. 1800) Flat­
pack Push Button Assemblies (Series 2100, 2311) Indicators 
Switch Panels Matrix Switches Keyboard Test Instruments 

3121 WASHINGTON AVE. NO.' MINNEAPOLIS, MINNESOTA 55411 

612-529-7601 ~ 
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SUBMINIATURE 1/2" SWITCH 

... also provides superior insulation and dimensional 
stability-even under severe environments, where small 
size is essential. 

AND THE 1" ACORN SWITCH 

... an engineered combination of molded diallyl 
phthalate stators and Oak's exdusive UnidexT"indexing. 

MULTIDE)(® ROTARIES 
... these universal rotary switches will put a lot of the 
older and bigger ones out of business. They're smaller, 
more economical and still offer all of the features and 
options of~l\pensive custom-made OEM switches. 
What's more, they cut engineering design expenses. 

HEAVY-DUTY SWITCHES 

... U.L approved. For appliances, air conditioners, 
ranges, medical and lab equipment, ovens, etc. Three­
wire or two, up to 35 amps., 240 volts and 250°F. Many 
positions, SP or OP. 

Oak Engineered 
Custom OEM 
Switches 
Oak offers you the broadest line of custom OEM 
switches available ... engineered to give you the 
best switch that can be assembled to meet your 
design problems. Here are the customized vari-

KEYBOARD SWITCHES FOR 
PRINTED-CIRCUIT BOARDS 
Enjoy the iriherent reliability of Oak 
electro-mechanical operation plus the 
cost-savings of a switch that sells for 
less than 40¢ each in quantity. 
CHOOSE: SPST - N.O .• SPST - N.O. 
+ Dummy. SPST - N.C. • SPST - N.C. 
+ Dummy· SPST-N.O. + SPST-N.C. 
• DPST - N.O .• DPST - N.C.(Equ iv­
alent to SPOT) 

MOLDED PUSHBUTTONS 
... designed especially for peripheral 

EOP, data entry and instrumentation, 
where fast response, short stroke and 

light touch are required. High reli­
ability, optional actions. Lighted 

and non-I models. 
'~ .... ,--

ECONO-LiNE'" PUSHBUTTON 
One of the most versatile, low-cost pushbuttons avail­
able anywhere. More switching and more contacts in 
less. space ... direct panel mounting ... rugged "U" 
shaped frame provides extra switching capability. 

LEVER SWITCH 
Oak's #184 lever switch gives you versatile miniatur­
ization, with molded diallyl phthalate stator for im­
proved dielectric properties and more clips: Many' 
options available. 

ables-tailored to your needs: Insulations include' 
phenolic, silicone-glass, ceramic, Mycalex, Kel-F 
and diallyl phthalate. Temperature ranges from 
Standard Commercial (-25° to +85°C.) to Mili­
tary (-65° to +85°C.) Contacts are Oak-pio­
neered double-wiping to provide self-cleaning, 
long life. Five choices fit each application best, 
shorting and non-shorting, rated from 10,000 to 
200,000 cycles. Finishes are Standard Commer­
cial, 50- or 200-hour salt spray. Electrically, these 
switches break 1 amp. @ 28 vdc or 0.5 amp. @ 
110vac. 

OAK HAS MORE SWITCHES THAT MEET MIL-S-3786 (latest issue) 
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WIDE SELECTION AVAILABLE 

SUBMINIATURE TO 
... for use where space and weight of components are 
of prime importance such as aerospace use. Small, but 
rugged and dependable at only 3.8 oz. weight. (as 
shown) 

Oak Rotary 
Solenoids and 
Stepping 
Switches 
compact, rugged, reliable 
for remote actuation 
Oak Solenoids are compact and lightweight as 
compared to the high actuating torques and 
flexibility they provide for remote switching. 
Virtually solid metal, their low residual flux 
means fast response and most efficient conver­
sion of electrical to mechanical energy. Arma­
ture is supported by three ball bearings in in­
clined races to provide stable mechanical 
balance. Thus axial thrust from the energized 

Immediate action 
Oak distributors stock the broad~st switch line 
available. Hundreds of rotary, pushbutton, lever 
and slide switches! All immediately available 
from your closest Oak distributor. Every switch 
has Oak-pioneered double-wiping contacts­
self-cleaning, longer lasting; brass, silver-plated 

EXTRA HEAVY,DUTY 
... produces high torque capable of driving standard 
switch sections (stepping switches) plus other external 
loads. Available in foot or flange mounting. 

solenoid coil is converted into rotary thrust with 
negligible friction. 

Typical uses: master-slave circuits, sequential 
timing circuits, counting applications. 

Our engineers will help you design them into 
missiles, satellites, machine tools, scoreboards, 
computers, communications equipment and 
many other applications. Hermetically-sealed 
assemblies made to order for service in ex­
tremely adverse environments. 

SUB-ASSEMBLY SERVICE ••• 
time-saving, money-saving 

Ease the load on your production facilities by 
letting Oak fabricate your rotary solenoid and 
switch subassemblies. These can be completely 
mounted and/or pre-wired. Components or 
leads can be added, plugs and sockets incorpo­
rated ... all to your specs. These package units 
simplify assembly and maintenance. Let Oak 
engineers smooth out your production opera­
tions and save you time and money at the same 
time. 

with additional gold plating. Widest choice of 
insulations. Electrical rating: break 1 amp. at 28 
vdc, or 0.5 amp. at 110 vac, resistive; carry 5 
amps; slide switches rated 3 amps. Write for 
catalog for complete information, then get your 
choice fast from your Oak Distributor. 

OAK MANUFACTURING CO. 

- eem!1971 

A Division of OAK ELECTRD/NETICS CORP 

Dept. EL, Crystal Lake, Illinois 60014 
PHONE: 815-459-5000 TWX: 910-634-3353 
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ELECTRICAL 
SPECIFICAnONS 
UI LISTED. 
10 Amp •. 125-250 VAC 
5 AMPS 250 VAC 

.1(Mol·2AXX 

2CMOdAXX 
3CM01·~AXX 

ELECTRI~Al SPECIFICATIONS 
3 Amp. i 125-250 VAC 
3 ·Amp .. 28VDC 

U.l. LISTiNG . 
3 Amp. ,25-250 VAC 

BEE-LINE 5.0.5.* 
*switches on the shelf 

CONTROLS COMPANY 
P.O. BOX 449 • COLUMBUS, OHIO 43216 

Write for our complete catalog 

MINIATURE SWITCHES 
.312" 

HINGED lEAF RollEll lEAF PANR MOUNT PWNGER 
ACTUATOR NO. AI8 ACTUATOR NO. AI 8M ACTUATOR NO. AI4 

Dia. 

MECHANICAL SPECIFICATIONS 

Maximum Minimum Maximum 
Actuator Kit Operating Release Maximum Movement 

Model No. Model No.' Force Force Pretravel Overtravel Differential 

IMDI-IA 6 oz. 1.5 oz. 1hz in. • 025 in. Max. .007 in • 
IMDI-IA AI8 2 oz. . 5 oz. 5hz in. IA& in. Min • .050 in. 
IMDI-IA AI8M 2 oz. • 5 oz. 5hz in. %& in. Min • .050 in. 
IMDI-IA AI4 12 oz. 3.0 oz. 'liz In. '112 in. Min. .050 in. 
2MDI-IA 10 oz. 3.0 oz. 1hz in. • 025 in. Max. .007 in . 
2MD3-IA 10 oz. 3.0 oz. 1hz in. • 025 in. Max. .015 in • 
3MD3-IA 16 oz. 4.0 oz. 1hz in. • 025 in. Max. .015 in . 

ORDER BY MODEL NUMBER ONLY 
• Switch and actuator are ordered and shipped separatel y. 

All switches have solder terminals. 

MINIATURE SWITCHES (LIGHT. OPERATING FORCE) 

FLAT LEAF 
ACTUATOR 
lCMDI-2AXX·A24 
2CMDI-2AXX·A24 

NYlON LEAF 
ACTUATOR 
I CMDl-18AXX-A27 

WIRE LEAF­
ACTUATOR 
ICMol-2AXX-A22 
2CMDI-2AXX-A22 

ROLlER LEAF 
ACTUATOR 
lCMol-1AXX·A23M 

MECHANICAL SPECIFICATIONS 

Actuator 

Roller Leaf 
Wire Leaf 
Wire Leaf 
Flat Leaf 
Flat Leaf 
Nylon Leaf 

All switches have salde, terminals. 

Maximum Minimum 
Operating Release Maximum Maximum 

Force Force Pretravel Overtravel 

20-27 gms. 12 gms. .040 in. .062 in. 
33-44 gms. IS gms. .040 in. .062 in. 
45-60 gm •• 20 gm •• .040 in. .062 in. 
5-80zs. 20zs. • 040 in. .050 in • 
2.5 gms. 
4gms. Above characteristics are not 
2.5 gms. applicable to these switches 
4 gms. 
6 gms. 

ORDER BY MODEL NUMBER ONLY 

Maximum 
Movement 
Differential 

.030 in. 

.030 in. 

.030 in. 

.030 in. 

.500 in. 
.SOO in. 
.500 in. 
.500 in. 
.233 in. 
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1(/, .... _. . ......... . 
~, .. 

". -<_ ....... BASIC GENERAL PURPOSE SWITCHES 
ELECTRICAL SPECIFICATIONS 

15 Amps. 120-240-480 volts A.C. 
X HP.120 VAC 

/ , 
Minimum 

Operating Release Maximum 
'Model No. Force Force Pretravel 

BRD2·1A·1S 9·13 oz. 4 oz. .020 in. Max. 
BRD2·IAB·IS 9·15 oz. 4 oz. . 090 in. Max. 
BRD2·lp·IS 9·13 oz. 4 oz. . C1il·.025 in. 
BRD2·2M·IS 5 oz. Max. Vi oz. . 156 in. Max. 
BRD2-5L-IS 5 oz. Max. 1i oz. .156 in. Max. 
BRD2·10·IS 9·13 oz. 4 oz. .010·.025 in. 
BRD2·12B·IS 13·19 oz. 4 oz. .005·.095 in. 
BRD2·24p·IS 9·13 oz. 4 oz. .010·.025 in. 
BRD2.24PO.I5,I 9·13 oz. 4 oz. .010·.D25 in. 

X HP. 250VAC 

No dim. required 
~ 

~~ .. 
~ 

BRD2·IAB·IS 
Seoled 

.50" Oi,. 
Oper. x .190" 

~POS. ~15".-3. 2. ·N.5.-2 

.~~~.THRD. 

~ 
BRD2·24P-IS 

r-----_____ 

BRD2·10·IS 

~ ,,, .. ~~ 
BRD7·5l·IS 

MECHANICAL SPECIFICATIONS 

/ , 
Minimum Movement- Operating 

Overtravel Differential 'Model No. Force 

. 005 in. . 0004 to .002 in. BRD2·70-IS 9·13 oz . 

. 005 in. . 0004 to .002 in. BRD2-LW8·1S 2Yz oz. Max . 
1hz ill. . 0004 to .002 in. BRD2·LW8B·IS 2Yz oz. Max. 
1/.12 in. . 050 in. Max. BRD2·LW28·IS 3Yz oz. Max • 
1hz in. . 050 in. Max. BRD2·LW28B·IS 3Yz oz. Max • 
IA6 in. . 003 in. Max. BRD2·LW48·IS 1 oz. Max . 
.062 in. . 003 in. Max. BRD2·LW228·IS 6 oz. Max . 
.140 in. . 0004 to .002 in. BRD2·LW863·IS 1 oz .. Max • 
.140 in. .003 in. Max . ) 

Minimum 
Release 
Force 

4 oz . 
11 oz . 
Yz oz. 
% oz. 
% oz. 
Va oz. 
I~ oz. 
Va oz. 

Yo Amp. 120 VDC 
Yo Amp. 240 VDC 
Listed by U.L. and C.S.A. 

Maximum Minimum Movement 
Pretravel Dvertravel Differential 

. 010·.025 in. IA& in . .003 in. Max . 
%2. 13132 in. .187 in .. .016·.078 i~ . 
.156 in. Max . .187 in . .016·.078 in. 
.125·.281 in. .156 in . .012·.062 in. 
.125-.281 in. .156 in . .012·.062 in. 
.156·.328 in. .187 in . .016·.078 in. 
.045·.140 Min. .080 in. .006·.031 in. 
~-I in. Y2 in. .187 in. Max . 

, Switches listed have 6·32 x 'hz Binder Hd. Screw w/cup washer. Switches are also available with solder, or quick disconnect or side facing terminals. ORDER BY MODEL NUMBER ONLY 

HEAVY DUTY 
GENERAL PURPOSE SWITCHES 

ELECTRICAL SPECIFICA nONS 

21 Amps 120-240-480 VAC 

1 HP, 120 VAC 

2 HP, 240 VAC 

Listed by U.L. and C.S.A. 

/ 

'-

, 
Model No.' 

FAD2·IA·IS 
FAD2·11'·IS 
FAD2·10·IS 
FAD2-40·IS 
FAD2·5L·IS 
FAD2·LW23·IS 
FAD2·LV·IS 
FAD2·2M·IS 
FAD2·LV 22·IS 
FAD2-LV2·IS / 

FAD2·2M·IS 

MECHANICAL SPECIFICATIONS . 

Maximum Minimum Maximum 
Operating Release Maximum Minimum Movement 

Force Force Pretravel Overtravel Differential 

14·22 oz. 10 oz. . 050 in. .005 in. .0075 in • 
14·22 oz. 10 oz. . 050 in. .219 in. .0075 in . 
14·22 oz. 10 oz. . 050 in. lA, in. .0075 in . 
14·22 oz. 10 oz. . 050 in. %2 in. .0075 in . 
9 oz. loz. l1/3z in. 1hz in. .065 in. 
2~ oz. Yz oz. . 375 in. .093 in. .007-.050 in . 
2~ oz. Y! oz. o/s in. . 078 in. .109 in . 
9 oz. loz. 11hz in. IAz in. .065 in. 
6 oz. I oz. Y4 in. 1hz in. %4 in. 
2Yz oz. ~ oz. I%Z in. Yi, in. .085 in. 

ORDER BY MODEL NUMBER ONLY 'Switches listed have 6·32 x 'hz Binder Hd. Screw w/cup washer. Switches are also availab!e with solder or quick disconnect terminals. 

eem!1971 See YELLOW SECTION for Local Offices, Phones 1945 



ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374-3311 • TWX 710-999-5511 

series ltc" miniature rotary switches 
• Up to 12 active positions per deck shorting or non-shorting, with 300 spacing . 

.• Shorting AND non-shorting poles may be grouped on one deck in any combination. 
• As many as 6 poles per deck . 
• All individual deck parts are self-contained, and are permanently molded into place. 
• Available with adjustable stops. 

U.S. Pat. #3352979 
"Off-THE-SHElf DELIVERY" 

SERIES IICC" (LOW COST COMMERCIAL VERSION OF SERIES IIC") 
All specifications and features remain essentially the same 
as in the Series "C" switch. Electrical specifications are 
derated by approximately 40%. . 

Priced at the same level as open frame or wafer switches. 
Off-the-shelf delivery. 

'For ordering information see below, but indicate CC. (For 
example: 11-CCM-2). Materials and tooling ,are modified to further reduce cost. 

Priced at $1.96 each in quantities of 1,000. 

ELECTRICAL FEATURES 
1. Initial contact resistance - .01011 max. 
2. Current carrying capacity - 5.5 amps. 
3. Current breaking capacities 

1/4 amp -115 V.A.C. resistive 
1/4 amp - 2B V.D.C. resistive 
1/8 amp - 2B V.D.C. inductive. 

4. Dielectric strength (voltage breakdown)-
a. between any lwo adjacent positions - BOO v 

RMs (60 cycles). 
b. between any active position to ground 1500 V 

(GO cycles). 
5. Insulation resistance (measured at 25DC, 50% RH 

at sea level) - 10' megohms. 
6. Thermal EMF - 1 microvolt/DC maximum. 
7. Capacitance - between adjacent active contacts 

.5 MMFD Max. 
B. Capacitance - between contact and common 

terminal .9 PFD Max. 

MECHANICAL FEATURES 
1. Life expectancy - in excess of 50,000 mechanical 

operations. 
2. Detent-positive stainless steel roller-type detent 

snaps from position to position. Detent housing 
~s1~v~f a~ri~~a!n~ig~i~':::;~r~eC~~stic, providing 

.i Stop strength - Designed to withstand 10 inch­
Ibs. rotational force. 

4. "Molded in" terminals give exceptional terminal 
strength. 

S. Terminal locations 'Clearly marked on rear cover 
plate. 

6. On anyone deck of a multi-I'ole sw.itch, a variety 
of combinations of shorting (MBB) and non-short­
ing (BBM) actions may be obtained. 

7. Materials and finishes: 
Rotor - Lexan 
Rotor blade - Beryllium copper (gold plated) 
Contacts & solder terminals - solid silver alloy 
Housing - Diallyl Phthalate 

~tai~r -=-s~~f~lfe's~~~~:late 
All brass parts nickel plated 

8. One piece contact terminal construction has 
holes large enough to accept two #22 AWG wires. 

9. Shaft and panel seal at additional cost may be 
specified by using prefix "5" before switch type 
numbers. . 

. 10. Explosion proof per paragraph 4, p. 12 of M IL~ 
S-3786C. 

SINGLE DECK 
Spacing: 30· between positions 

SHORTING NON-SHORTING 
SINGLE POLE 2 POLES PER DECK SINGLE POLE 2 POLES PER DECK 

Positions Type 

2 II-CM-2 

Positions Type 

2 12-CM·2 
3 12-CM-3 

Position Type 

2 11-CB-2 

Positions Type 
2 12-CB-2 
3 12-CB-3 

3 II-CM-3 4 12·GM-4 3 11-CB-3 4 12-CB-4 

4 II·CM-4 5 12-CM-5 
6 12·CM,s 

4 11-CB-4 5 12-CB-5 
6 12-GB-6 

5 II-CM-5 3 POLES 5 11·CB-5 3 POLES PER DECK 

6 II-CM-6 Positions Type 
2 13-CM-2 

6 11·CB-6 Positions TJpe 
2 13-CB-2 

7 II-CM-7 3 13·CM-3 7 11-CB-7 3 13-CB-3 

8 11-CM-8 4 13-CM-4 8 11-CB-8 4 13-CB-4 

9 11-CM-9 
4 POLES 

9 11-CB-9 
4 POLES PER DECK 

10 11-CM-I0 10 11-CB-I0 

11 11-CM-11 11 11-CB-ll 

12 11-CM-12 12 11-CB-12 
with stops) with stops) 

_M_U_L_T_I-_D_E_C_K _____ -.,;",. UP TO 9 DECKS AVAILABLE 
For multi-deck version of these switches, 
indicate number of decks as follows. 
Merely change first number of coding 
as shown: 

Number of decks 
One deck I 11-C8-4 
Two decks I 21-C8-4 
Three decks I 31-G8-4 

111'11 " M - Shorting actIon (MBB) 
"B" = Non·shortlng action (bBM) 

• Supplied unless otherwise specified. 

Code: 2 6-CM-2 

II I L: ::::" .. L.::: Series 
. poles per deck 

number of decks 

e.g. this is 2 decks, 6 poles per deck, Series 
"e" shorting aclfon, 2 positions per pole . 
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SEC. 5100 • SWITCHES! FUSES! PROTECTIVE DEVICES 

ELECTRONICS, iNC" 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374-3311 0 TWX 710-999-5511 

miniature rotary switches 
RCL SERIES "F" 10·POSITION SWITCHES 

. 500 
±.010 

Dia. 

'14-28 UNF 
2A Thread 

Common 
locations 

for 2~ole 
SWItch 

I • 

NEW PRODUCT NOTE ____________ -. 

NOW AVAILABLE 
SERIES "G" 6-POSITION SWITCHES 

,Specifications are the same as RCL's "F" series, but with 60° throw 
and non-shorting only. Up to 1 pole-S position, or 2 pole-3 position. 

Available with standard solder lugs or printed circuit terminals. 

W' MAXIMUM DIAMETER 
This new subminiature rotary switch has been designed to offer the 
features of larger switches in a fraction of the space formerly required. 

SPECIFICATIONS FoR BOTH "F" AND "R" SERIES 
Contact Resistance: 10 milliohms maximum initial. 
Insulation Resistance: 50,000 megohms initial; 10,000 megohms min. 
between mutually insulated parts. 
Voltage Breakdown: 600. VAC min. between mutually insulated parts. 
Electrical Rating: Will make and break 50 milliamperes: 115 VAC for 
25,000 cycles or 200 milliamperes 115 VAC for 10,000 cycles . 
Contacts: Shorting or non-shorting contacts. 
Deck and Terminal Arrangement: Available only in one deck with 
terminals projecting from rear of switch. 
Shaft Length, Flat and Orientation: Available in accordance with in­
dividual requirements. 
Materials and Finishes: In accordance with applicable MIL specs. 
Contact Terminals: Solid silver alloy gold plated. Will accept Two #22 
AWG wires. 
Common: Terminal brass gold plated. 
Wipers: Solid silver alloy. 
Environmental requirements: Meets or exceeds MIL-S-3786-C. 
Explosion proof per paragraph 4.8.12 of MIL-S-378SC. 

SERIES uF" SINGLE DECK- 36° BETWEEN 

SHORTING 

POSITIONS 

NON-SHORTING 
SINGLE POLE 2 POLES SINGLE POLE 

Positions Type Positions Type Positions Type 

2 ll-FM-2 , 2 12-FM-2 2 1l-FB·2 

3 ll-FM-3 3 12-FM·3 3 1l·FB·3 

4 ll-FM-4 4 12·FM·4 ,4 1l·FB·4 

S ll-FM-S 5 12·FM·5 5 1l·FB·5 

6 ll-FM-6 3 POLES 6 1l·FB·6 

7 ll-FM-7 Positions Type 7 1l·FB·7 

8 ll-FM-8 2 13·FM·2 8 1l·FB·8 

9 il-FM-g 3 13·FM·3 9 1l·FB·9 

10 ll-FM-10 (*continuous rotation) 10 1l·FB·10 

*10 ll-FM-10-CR *10 ll·FB·lO·CR 

.6. Shortened bushing and shaft stick'out available. Contact factory. 
ORDERING INFORMATION: .6. Shaft and panel seals may be specified by using Prefix "S". , 

.6. Standard terminal with shortened bushing and shaft stick·out available. Contact factory, 

SERIES uR" SINGLE DECK - 30 0 BETWEEN POSITIONS ~/' MAXIMUM DIAMETER 

Shaft Ler.gth& 

Flat As Req'd .250 

SPECIAL ENGINEERING NOTE 
BOTH SERIES (UF" and "R") 

AVAILABLE WITH PRINTED CIRCUIT 
TERMINALS! (To order specify prefix "PC") 

SHORTING 
SINGLE PilLE 2 POLES 

Positions Type Positions Type 

2 1l·RM·2 2 2·RM·2 

3 1l·RM·3 3 2·RM·3 

1l·RM·4 
4 2·RM·4 

4 
5 2·RM·5 

5 ll·RM·S 6 2·RM·6 

6 1l·RM·6 3 POLES 

7 1l·RM·7 Positions Type 
8 1l·RM·8 ,2 3·RM·2 
9 1l·RM·9 3 3·RM·3 

10 ll·RM·10 4 13·RM·4 

11 ll·RM·l1 4 POLES 

12 1l·RM·12 ositions Type 

'12 1l·RM·12·CR 2 14·RM·2 

('continuous rotation) 
3 14·RM·3 

6 POLES 

eem!1971 See YELLOW SECTION for Local Offices, Phones 

2 POLES 

Positions Type 

2 12·FB·2 

3 12·FB·3 

4 12·FB·4 

5 12·FB·5 

3 POLES 

Positions Type 

2 13-FB·2 

3 13·FB·3 

('contonuous rotatIon) 

NON-SHORTING 
SINGLE POLE 

Positions Type 

2 1l·RB·2 

3 1l·RB·3 

4 1l·RB·4 

5 ll-RB·S 

6 ll·RB·6 

7 11·RB·7 

8 1·RB·8 

9 ~1.RB.9 

10 l·RB·lO 

11 ll·RB·ll 

12 1l·RB·12 

*12 1l·RB·12·CR 

('continuous rotation) 

t 6 POLE SERIES 
AVAILABLE WITH 
STANDARD 
TERMINALS ONLY 

2 POLES 

Positions Type 

2 '12·RB·2 

3 12·RB·3 

4 12·RB·4 

5 12-RB·5 

6 12·RB·6 

3 POLES 

Positions Type 

2 13·RB·2 

3 13·RB·3 

4 13·RB·4 

4 POLES 

Positions Type 

2 14·RB·2 

3 14·RB·3 

6 POLESt 



ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS &. DRIVES 

ELECTRONICS, INC. 
General Sales Office: 
700 South 21st Street, Irvington, N. J. (Area Code 201) 374-~311 • TWX 710-999-5511 

·miniature rotary switches 
SERIES uE" 1%" BODY DIAMETER 

• up to 24 active positions per deck, shorting or non-shorting, and up to 12 poles per deck 
• Meets all applicable requirements of Mil S-3786-C 
• Available with concentric shaft 
• Available with adiustable stops 7V21 

ACCOMMODATES 
#""'·32 THREAD 

TOL. "Yo. ON All FRACTIONAL DIMENSIONS 

Poles 

1 
2 
3 

4 
5 
6 

7 
8 

9 
10 

11 
12 

Pole (Common) Location 

At Term. # 
1 

1,13 
1,9,17 

I, 7, 13, 19 
I, 5, 9, 13, 17 

I, 5, 9, 13, 17, 21 

I, 3, 5,7,9, 11 
I, 3, 5, 7, 9, 11, 13 

I, 3, 5, 7, 9, 11, 13, 15 
1,3, 5, 7, 9, 11, 13, IS, 17 

1,3,5,7,9, 11, 13, IS, 17, 19 

,3,5,7,9,11,13,15,17,19,21 

2 WIRES 
.032DIAM. 
(#AWG 20) 

% 
MAX. 

FRONT VIEW j(, EACH ADDED DECK 

SERIES uEC" (LOW COST COMMERCIAL VERSION OF SERIES HE") 
OFF-THE-SHELF DELIVERY 
All specifications and features remain essentially the same Priced at $1.96 each in quantities of 1,000. Priced at the 
as in the Series "E" switch. Materials and tooling are modi- same level as open frame or wafer switches. For ordering in­
fied to further reduce cost. Electrical specifications are formation see below but indicate EC. (For example: ll-ECM-2) 
derated by approximately 40%. 

ELECTRICAL FEATURES 
• Contact resistance: .010 ohms max. initial 
• Current carrying capacity: 10 amps 

• Current breaking capacity (rated load !It 
125°C): 

2 amps -115 VAC Resistive 
1 amp - 28 VDC Resistive 
.5 amps - 28 VDC Inductive 

MECHANICAL FEATURES 
• Life expectancy: in excess of 50,000 mechanical 

operations. 

• Rotational Torque: 20 to 80 ounce-inches 
depending on number of poles per deck and 
number of decks. 

• Stop Strength: 15 pound-inches. 

• Solder terminals will accept two .032 diam. 
(AWG #20) wires. 

• "Molded-in" terminals result in exceptionally 
high contact stability, completely eliminating 
movement. 

• Shaft and Panel Seals at additional cost may 
be specified by using Prefix "s" before 
Switch Type Numbers. 

• Explosion Proof per paragraph 4.8.12 of 
MiI-S-3786B. 

• Weight: 1 Deck Switch 1.75 oz. For each 
additional deck add .500 oz. 

Posi-
tiDns 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

24 

SINGLE DECK SPACING 15° BETWEEN POSITIONS 
SINGLE POLE 2 POLES PER DECK a POLES PER-DECK 
Shorting NDn-Shortinl 

Type "-'~ 
ll-EM·2 11·E8·2 

11·EM·3 ll-E8·3 

11·EM·4 ll-E8-4 

Posi- S~orting Non-Shorting 
tiolS Type Typl 

2 12·EM·2 12·E8·2 
3 12·EM-3 12·E8·3 
4 12·EM-4 12·E8-4 
5 12·EM·5 12·E8·5 

Posi- Sharting Nan-Shartilll 
tials Tr!~ Typl 

2 16·EM·2 "16-E8~ 
3 16·EM·3 16·E8·3 
4 16·EM·4 16·E8·4 

11·EM·5 ·11·E8·5 

11·EM·6 11·E8·6 

11·EM·7 11·E8·7 

. 11·EM·8 11·E8·8 

6 12·EM-6 12·E8·6 
7 12·EM·7 12·E8·7 
8 12·EM·8 12·E8·8 
9 12·EM·9 12·E8·9 

10 12·EM·I0 12·E8·10 
11 12·EM-ll 12-E8-11 

7 POLES PER DECK 
Pasi- Shartinl NDn-Shortin, 
tians Type "'-~ 2 17·EM·2 17-E8·2 

3 17.EM-a f-17~Ejj~ 
11·EM·9 11-E8·9 12 12·EM·12 12·E8·12 8 POLES PER DECK 
11·EM·10 11·E8·10 

l1·EM·11 11·E8·11 

11·EM·12 11·E8·12 

11·EM·13 11·E8·13 

3 POLES PER DECK 
Posi- Shrting Non-Shrtinl· 
tiols Type TrPI 

2 13·EM·2 13·E8·2 
3 13·EM·3 13·E8·3 

Posi- Shorting N •• -Sharti_, 
tial' Type Tpe 

2 18·EM·2 18-EB-2 
3 18,EM-3 18·E8·3 

11·EM·14 11-£8·14 
4 13·EM·4 13·E8-4 
5 13·EM·5 13·E8·5 

9 POLES PER DECK 

11·EM·15 11·E8·15 6 13·EM·6 13·E8·6 

11·EM·16 11·E8·16 7 13·EM·7 13·E8·7 
8. 13·EM·8 13·E8·8 

11·EM·17 11·E8·17 

11·EM·18 11·E8·18 

11·EM-19 11·E8.19 

4 POLES PER DECK 
Posi- S~orti.g Non-Sbortinr 
tions T,pI T'~:,,-

2 14-EM·2 14·E8-2 

10 POLES PER DECK 

11·EM·20 I1·E8·20. 3 14·EM-3 14·E8·3 

I1·EM·21 11·E8·21 

11·EM·22 I1·E8·22 

4 14·EM-4 14-E8-4 
5 14·EM·5 14·E8·5 
6 14-EM·6 ,=-=-14-E8·6 

I1·EM·23 I1·E8·23 5 POLES PER DECK 

I1·EM·24 I1·E8·24 

ll-EM·24CR 11·E8·211CR 

P.si- Sborting Non-Shorting 
tians 'ype T,!,~ 

2 15·EM·2 15·E8·2 
Continuous Continuous 3 15·EM-3 15·E8·3 

Rotation Rotation 4 15-EM-4 15·E8-4 

ALTHOUGH ONLY 1 DECK IS SHOWN FOR ILLUSTRATIVE 
PURPOSES, UP TO 9 DECKS ARE AVAILABLE. 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

Seacor 
delivers. 

Your best· source for your switching needs. 

Seacor offers the widest variety of switches 
available today. With the aid of our engineer­
ing consultation service, you may choose the 
type and design that are most beneficial to 
your product, at lowest cost. Our proven quality 

and reliability over the years coupled with ex­
cellent delivery records, enhance the value of 
this switch line. The listing below is a small 
fraction of our products. Your inquiry on your 
switching needs is welcome. 

Push Button Switches. A size, shape, characteristic to satisfy 
all your needs from one to 22 buttons, with button spacings 
from 10 mm to 20 mm. Up to 8 PDT per button, double wiping 
contacts with shorting and non-shorting capabilities. U.L. 
power switches up to 6A-125 VAC, Illumination possible with 
front' loading bulbs. Some· types under $0.10 per pole in 
·production quantities. Switch kit available for prototype and 
small prodUction quantities. All combinations of latching with 
and ·without lock-out are available. 

Rotary Switches. Available in many varieties. Detent indexing 
from 7.5° to 30°, in double ball or rachet roller construction. 
Unique design permits up to 24 contacts per single 12 position 
wafer. Custom made to your spec - bushing, shaft and wafer 
spacing. Concentric shaft arrangements available. P.C. lugs 
parallel to shaft optional. Custom design permits maximum 
utilization, at lowest cost, commensurate with human 
engineering and circuit parameters. 

Thumbwheel Switches. The thinnest switches in the world for 
an infinite number of switching combinations, conversion of 
dial setting to coded electrical output, at a reasonable price. 
Built of the finest materials and guaranteed for million 
operations. Outputs available on P.C. board, plus pin 
connectors or hand wired. Available with space for component 
mounting. 8-10-12 positions are standard: Sizes vary from the 
very smallest to all of the contemporary standard sizes. 

Other Switches. Slide, up to 8 PDT, double wiping with 
shorting and non-shorting capability. Lever, all types, from 
single 2 position, inexpensive version to most sophisticated 
4 pole 6 position - guaranteed for million operations. 

For engineering assistance and technical 
literature, write or phone. 

598 Broadway, Norwood, New Jersey 07648 (201) 768·6070 SEACOR INC. 
eem/1971 See YELLOW SECTION for Local Offices, Phones 1949 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

Slmllco --14~,-1-8,-2-2-S-E-R-IE-S-R-O-T-A-R-Y-S-W-IT-C-H-E-S~---' 

1950 

DEVELOPING THE TYPE NUMBER 
The system below will assist you in specifying the correct part number of the switch required 
for your application. Submit any special shaft modifications or other desired modifications as 
separate data. Our Engineering Department can assist you with major variations. 

SERIES AND SIZE 

1%"SQUARE 

2114" SQUARE 

2%"SQUARE 

18 E 

7112° 
111AO 

15° 
22'12° 
30° 

I DETENT ANGLE I 

SPECIFY 

1 
THRU 

8 

2 

ISWITCHING ACTIONI 

M SHORTING 
(MBB) 

B NON-SHORTING 
(BBM) 

M 14 

REFER TO· 2 
DECK LAYOUTS THRU 

NEXT PAGE 48 

POSITIONS/POLE 

NUMBER OF DECKS 

1 THRU 10 IS 
STANDARD. THRU 

10 
ADDITIONAL DECKS 

ON REQUEST 

2 

THE LETTER "T" AFTER THE 
NUMBER INDICATES TERMINAL 
BOARDS. SEE OUTLINE DRAW­

INGS FOR INCREASED SIZE. 

T 

TERMINAL BOARD OPTION 
Example: 18E2-M14-2-T is a series 18, 2114" square, 15° indexing, 2 poles per deck, 
shorting (make before break), 14 position, 2 deck switch with terminal boards. 

OUTLINE DRAWINGS 

1 TERMINAL BOARD 

Terminals Per Deck (Max.) 

Series No. Terminal Boards 
1 2 3 Series 

14 18 36 54 14 

18 24 48 72 18 

22 30 60 90 22 

P. O. BOX 1089 
TEL. 919/934-3135 

A 

1% 

2V. 
2% 

Back-Panel Depth 

No.of G IB::> 
Decks Series l~e~e~2 s~ts 1t:~ 14 

2 2V. 2%2 2'h 29/'6 
3 30/16 3V. 3~6 3'% 

2 TERMINAL BOARD 4 4Ye 4%2 4% 4'h 
5 5'116 50/16 55116 5'% 

6 6 6%2 6V. 6~6 

7 6'0/, 7Ye 70/16 7'%~ 

8 T'la 8%2 8Ye 8% 

9 8'3he 9'116 9V'6 9"1a 
10 9% 10%2 10 105116 

NOTES: 

3 TERMINAL BOARD 

Standard Dimensions 

IB> The H Dimension for 
a two and three termi­
nal board switch is the 
same, for the corre­
sponding number of 
decks, as the H dimen­
sion for the single 
terminal board switch. 

A2 A3 
23;\6 2% 

2% 3 
3'116 3% 

B C 
23116 1.438 

2% 1.875 
3'116 2.250 

E 

1.375 

1.500 
1.500 

F 

6-32 
8-32 
8-32 

Tolerances: 
Decimals ~ .010 
Fractions ~ 1/32 

SMITHFIELD, N. C. 27577 
TWX 510-939-1455 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 5100 • SWITCHES/ FUSES/ PROTECTIVE DEVICES 

Sltalleo-1-4-, -18-,-2-2 -S-ER-I-E-S-R-O-T-A-RY-S-W-IT-C-H-E-S----. 

r 
r-::;;;::--, 

1 POLE 
2 to 31 Pes. with Slops 
32 Pos. Conlinuous Rot. 

( 
~=-, 

1 POLE 
2to 23 Pas. with Stops 
24 Pos. Continuous Rol. 

2 POLE 
2toiSPOSI\ions 

3 POLE 
2to7Positiolls 

15° INDEXING 
SHORTING 

2POLE. 
2tollPosilions 

3 POLE 
2105Pcsitions 

AVAILABLE CIRCUITS 

I SERIES 14 I 

4 POLE 
2to7Posilions 

4POL£ 
2to5Positions 

\ 

VIEWS SHOWN 
ARE EXTREME 

CCW POSITION 
AS VIEWED 

1 POLE 
21015 Pos. with Stops 
16 Pos. Continuous Rot. 

\ FROM SHAFT ( 
END 

SERIES 18 

1 POLE 
2to 11 Pas. with Stops 
12Pos.ContinuollsRo1. 

2POl'E 
2to8Posilions 

3 POLE 
2to4Positions 

30° IIIIDEXING 
NON-SHORTING 

2 POLE 
2to6Positions 

3 POLE 
2to] Positions 

4 POLE 
2to4Positions 

4 POLE 
·2toJPositlons 

\ 

11'1,° INDEXING r- SHORTING ~ 
._ 22'1,° INDEXING _ 
, NON-SHORTING , 

15° INDEXING 
SHORTING ~ 

30° INDEXING 
~ NON-SHORTING ~ 

2 POLE 
2to 31 Pas. with Stops 
32 Pos. ContinuQlIs Rot. 

4 POLE 
21015Positions . 

r-~~-' ~--.~~ 

2 POLE 
2ta 15 Pas. with Stops 
16POS.Con\inuousRot. 

4 POLE 
21a8Positiol1s 

2 POLE 
2to 23 Pos. willi Slops 
24 Pas. COlilinuousRot. 

4 POLE 
2tollPDSitiOllS 

2 POLE 
210 11 Pos. with Stops 
12 Pos. Continuous Rot. 

4 POLE 
2'to6Posilions 

SERIES 22 

7'1,° INDEXING r SHORTING '\ 

~~~ 
ZPDL[ 

21046 Pas. WIth Slops 
48 Pas. ContinuQus Rol. 

.cPDLE 
2to2JPosilions 

SPDLE 
2to15Positions 

15° INDEXING r NON-SHORTING 

~ ~ 
~ \'J~ 

2PDLE 
21023 Pos. With Slops 
24 Pcs. Continuous Rot. 

4 POLE 
2to12Posilions 

6PDLE 
2·8 Positions 

SPECIFICATIONS 
ELECTRICAL 

Current Ratings: Carry - 10 amps, continuous 
Make and Break, 2 amps up to 120 
VAC or up to 30 VDC at 10,000 
and 20,000 cycles respectively. 
Higher loads may be switched 
with shorter life. 

Contact Resistance: .003 ohms max., initial 

MECHANICAL 
Terminal Strength: Withstands 5 Ibs. pull. 
Detent: Star wheel type 
Stop Strength: Withstands 50 in-Ibs. 
Mounting: 2 hole type, see outline drawings. 
Construction: Open frame type 

MATERIAL 
.010 ohms max., end of life 

Insulation Resistance: > 10'4 ohms 
Voltage Breakdown: Between Poles - 2,000 V. RMS 

Between Contacts-1500 V. RMS 
Between Decks - 6,000 V. RMS 
Circuitto Frame- 3,000 V. RMS 

Current Carrying Parts: Solid Silver-Alloy 
Terminals: Turret type capable of attaching two 20 

AWG wires. Terminals are integral with 
contacts. 

eem/1971 

Decks: Glass Epoxy per Mil-P-18177 
Detent and Shaft Assembly: Stainless Steel 

ENVIRONMENTAL 
Temperature Range: Commercial, -40°C. to +85° C. Military, -65°C. to +125°C. 
Other: Designed to meet the general requirements of Mil-S-3786. 

See YELLOW SECTION for Local Offices, Phone. 1951 
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SLIDE SWITCHES 
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~ SLIDE, ROCKER, " , 
J® ROTARY SWITCHES 

UL·CSA Listings 
SS· Action AC I DC 

DOUBLE POLE·DOUBLE THROW 
50 Slide. with detent 3A 125V 0.5 

1.5A 250V 

2:1 f~~~~' w~~~nl~f~h spring reo 6.0 0.5 

5 Slide, momentary contact, 
spring return, no detent 6.0 0.5 

33 Slide, with detent 6A 125V 0.5 
3A 250V 

DOUBLE POLE·THREE POSITION 
16 Slide, with detent 6.0 0.5 

38 Slide, with "skid 
center detent 

proof" 6.0 0.5 

Slide, maintained in two 
42 position, spring return to 

center from third 
6.0 0.5 

f\:" DOUBLEPOLE;FOURPOSITION ...• 
18 Slide, with detent 3.0 0.5 

i;~'t~;L·.·.TRIPLEPOLE~DOUBLEl'HROW';·<;, 
76 Slide, with detent 

6 ~~~~t spring return, no 6.0 0.5 

34 Slide, with detent 6.0 0.5 

~3~\;jjDOUBLE·. POLE;;TH_Ej~OSI:tlON:~\i\}" 
54 I Slide, with detent 3.0 0.5 

:;~~ii?:::TRIPLEPO(EjHRE£';PDSlTION.:;'·"···'· 
74 1 Slide, with detent 

12 ' Slide, with detent ~~ m~ 1.0 

~>~'\f~~MINIATURESLID£:'~SWif:cittw.'~~;:; 
SS·90 Single Pole·Single Throw 1.0 & 3.0 0.5 

SS·911-1 Single Pole·Double Throw 1.0 & 3.0 0.5 

SS·91 Double Pole·Single Throw 1.0 & 3.0 0.5 

S5·91·1 Double Pole·Double Throw 1.0 & 3.0 0.5 

SS·92 Single Pole·3·Posltion 1.0 & 3.0 0.5 

S5·93 Double Pole·3·Posltlon 1.0 & 3.0 0.5 

Spring return, no detent, 
normally open 

* RS-37 Series available with special quick. 
connect terminal horizontal to base only • 

. *ss'3i Series available with special quick· 
connect terminal horizontal to base only. 

ROTARY SWITCHES 

Series 600 1 %" Oia. and Series 100 1 W' Dia. 
Environment Proof Rotary Switches 

- FEATURES-
COMPLETELY ENCLOSED - Both index mechanism and electrical se!:tions 
are completely enclosed, providing an environment proof assembly. 

EXPOSURE & CONTAMINATION PROOF - Corrosive atmospheres, dust, dirt 
and moisture are permanently sealed out, while lubricants are sealed in. 

PRODUCTION DAMAGE ELIMINATED - Solder and flux cannot get into vital 
switch parts. Rugged integral terminals and contacts are permanently 
molded in position and will not loosen or move even under extreme 
soldering heat. Accidental production damage is eliminated. 

FIELD PERFORMANCE ASSURED - Switch assemblies are torsionally rigid 
and rugged to withstand rough usage. Field tampering is abolished. 

UNIQUE MODE OF SWITCHING - Complex switching arrangements, with 
intermixed shorting and non-shorting functions, are attainable not only 
on single sections, but also between sections. Standard index angles in· 
clude 15°, 30°, 36°, 60° and 90°. Special angles available on request. 

VERSATILITY - Enclosure maintaining spacers may be incorporated 
between sections to facilitate hardware mounting and special space reo 
quirements. Additional standard variations. indude electrostatic shields, 
dual concentric switches with attached line switches or potentiometers, 
gasket sealed construction, coded output and hi·voltage applications. 

EXPLOSION PROOF - Standard enclosed construction is inherently explo· 
sion proof in accordance with Mil·S·3786B, paragraph 4.8.12. 

STACKPOLE IS ALSO CAPABLE OF MANUFACTURING SPECIALIZED 
SWITCHING DEVICES TO YOUR OWN SPECIFICAT.IONS. 

~~ SiJICDOlE 
® COMPONENTS COMPANY 

A Subsidiary of Stackpole Carbon Company 
P.O. BOX 14466, RALEIGH, N.C. 27610 

-PHONE (919) 828·6201 • TWX (510) 928·0520 

eem/1971 See YELLOW SECTION ·for· Local Offices, Phon .. 1953 
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I standard grigsbll 1"0. 
~. . 

~ 'A DIVISION OF STANDARD KOLLSMAN INDUSTRIES INC. 
920 Rathbone Ave .• Aurora, III. 60507 • Dept. J • Telephone (312) 897-8417 • TWX 910-232-3138 

*"Wedgelock" is the exclusive patented construction of Standard Grigsby Switches. 
All electrical contacts are fastened to the insulating stators or wafers by means 
of the "T" slug. This forced fit prevents any loosening of the contacts as often 
happens in conventional rivet construction when solder heat is applied. The 
unique shape of the "T" slug design also eliminates rotation and twisting of 
contacts thus assuring maintenance of accurate timing throughout switch life. 

1954 

Type 

SM 

TYPE SM 

SK 

SKPC 

4M/42 
LR 

7M 

5M 

Rotary Switches 

Max. Mil 
Posi- Detent Insula- Designa-

Size tions Angle tion nation Additional Data 

150 ma @ 125 VAC 
'~.xW' 8 45° 

Phenolic String return avail-
- and a Ie. Dual concen-
314" 10 36° Glass SRO 5 tric shafts. Rear 

Strut Centers 12 30° Epoxy mounted AC switch 
or potentiometer. 

500 ma @ 125 VAC 

1V4 x Pia" 4 90° Phenolic Spring return avail-
6 600 and able. Dual concen-

l~l' 8 45° Glass SR03 tric shafts. Rear 
strut enters 12 30° Epoxy mounted AC switch 

or potentiometer. 

1'~~~~'o:~~:e 
900 ma @ 125 VAC 

Glass ~gr~~g J~:rr~o~~~~~ 
14~" Wide 12 30° Alkyd None . tric shafts • Rear 

~" mounted AC switch 
Strut enters or potentiometer. 

6 600 
Phenolic 500 ma @ 125 VAC 

- sgring return avail-
11{, x 1V4" 8 45° Glass a Ie. Dual concen-

1V4" 10 36° Epoxy SRO 2 tric shafts. Rear 
Strut Centers 12 30° - mounted AC switch 

14 25° 42' Ceramic or potentiometer. 

2~, x 1:v4" 
14 25° 42' 

Phenolic 
500 ma @ 125 VAC 2" Strut Centers -- 18 20° Glass Dual concentric 

2'U, x 1%" 20 18° Epoxy SRO 9 shafts. Rear mount-
2Ul' 24 15° - ed AC switch or 

Strut Centers 28 12° 51' Ceramic potentiometer. 

Varied 
500 ma @ 125 VAC 

Irregular Shapes 
Spring return avail-

3 30° Phenolic None able. 2 and 3 post 
From'M." only. Maximum 9 

To 1%" stationary clips. 
TYPE 5M 

Pushbutton Switches I 
Miniaturized, modular pushbutton switches domestically manufac­
tured on popular millimeter button centers. Ideally suited for PC 
board insertion or available with optional wire-thru terminations. 
Check these additional features, then request catalog PDS64-A 
containing full specifications. 

PB400 

· :. Choice of three insulation materials: phenolic (standard), glass 
alkyd or Diallyl. Phthalate. 
· .. Individual front-end locking clip for ease of assembly or dis­
assembly of a single module. 
· .. Rugged U~shaped mounting I;>racket insures rigidity of multi­
module assembly. 
· •. Available in modules of 2, 4, 6, or 8 poles, double-thrown, per 

. switch; mount up to twenty per assembly • 
... Full range of switching combinations: push-push, momentary, 
inter-lock with or without lockout. 

PAGES: 1~988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem /1971 
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I standard grigsbu f·O. 

~o 
~ "A DIVISION OF STANDARD KOLLSMAN INDUSTRIES INC. 

920 Rathbone Ave .• Aurora, 111.60507 • Dept. J • Telephone (312) 897-8417 • TWX 910-232-3138 

r 
l 

TYPE SMLR 
• 1l!4" '~ounting Centers 
• Insulation - phenolic or epoxy 

glass 
.. 2 to 4 positions With 30° throw 

(Max. 3 pos.) or 22l!2° throw 
(Max. 4 pos.) 

• Spring return available from either 
side to a center position. Elec· 
trostatic shields are available 

• A.C. line Switch available in 30° 
throw 

• Electrical Rating (Resistive) .150 
MA. at 125 Volts; Maximum volt· 
age-125 Volts; Maximum Current 
-2.5 Amps @ 6 V RMS 

TYPE 150SL 
.. 2 position with 2 to 12 poles 
• Available with 9 to 21 contacts 
• Insulation-phenolic 
• Solder lug or printed circuit terminals 
to Double throw-manual or spring return 
• Contacts staked to base with "Wedgelock" construction 
• Electrical Ratings (Resistive) .5 Amps at 125 Volts; 

Maximum Voltage-450 Volts RMS; Maximum Current 
-3.5 Amps @ 6 V RMS 

TYPE 300SL 
• Two position with 3 to 18 contacts on each side 
• Insulation - phenolic 
• Solder lug or' printed circuit terminals 
• Double throw- either manual or spring return 
• Contacts staked to stator with "Wedge lock" 

construction 
• E!ectrical Ratings (Resistive) .5 Amps at 125 Volts 

Maximum Voltage-450 Volts RMS 
Maximum Current-3.5 Amps @ 6 V RMS 

Lever Switches 

TYPE 6MLR 
• 15k" Mtg. Centers 
• Insulation-phenolic 
• 3 positions 
• 30° throw 
• Electrical Rating (Resistive) .5 

Amps at 125 Volts; Maximum Volt· 
age-450 Volts; Maximum Current 
-3.~ Amps @ 6 V RMS 

Ganged 

J 

TYPE.6050LR 
o 2%2" Mounting Centers 
o Insulation-phenolic or epoxy glass 
o 5 positions 
020° Throw . 
• Electrical Rating (Resistive) .5 

Amps @ 125 Volts; Maximum. Volt· 
age-450 Volts; Maximum Current 
-3.5 Amps @ 6 V RMS 

SMT switches a re the latest of the Stan· 
dard Grigsby thumbwheel family and are 
in keeping with the trend towards sub· 
miniaturization. These switches utiliz. 
the sub·miniature SM type stators and 
may be produced with either one or 
multi·wafer assemblies driven by a com· 
man thumbwheel. T·101 thumbwheel 
switches are available with either single 
or double wafer sections, and utilize a 
stator equivalent in size to the 4M series. 

Switches I 

Most Standard Grigsby switches may be 
supplied ganged. Standard and custom 
made brackets are available. Write or 
phone for details~ 

Special Applications ] 

eem/1971 

We thrive on the difficult and unusual. We invite you to challenge 
our engineering ingenuity with your specific switching problem. 
Need a completely wired assembly? We have the full range of skills 
to fill your most demanding needs. 

See YELLOW SECTION 'for Local Offices, Phones 1955 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CONTROLS & DRIVES 

BUY THE RIBBON SWITCH IN THE 
SIZE YOU NEED! 
SUCCESSFULLY PROVEN IN ALL IN­
DUSTRIES. PATENTED CONSTRUCTION 
WITHSTANDS MANY TONS OF FORCE 
YET CLOSES ON LIGHT FINGER PRES­
SURE. TAPESWITCHES ARE UNEX­
CELLED FOR - SAFETY ... AUTOMA­
TION ... ANTIBURGLAR SYSTEMS ... 
COUNTING ... TIMING ... DOOR CON­
TROL ... LIGHT SWITCHING ... 
MACHINE CONTROL ... MATERIAL 
HANDLING INSTRUMENTATION ... 
COMPUTER AND CONSOLE SWITCH­
ING ... AND MANY OTHER APPLICA­
TIONS. 

These versatile sensing 
switches may be used directly 

RIBBON SWITCHES 
Factory sealed units with 
18 inch connecting wire 
at one end. Styles shown 
in box have 8 oz. nominal 
finger sensitivity. 131-A 
- 40 oz.; 101-8 - 12 oz. 
sensitivity. Standard 
lengths: I, 2, 5, 8, 10, 12, 
IS, 18, 20 ft. 

121-BP 

cc'h:> 
1+-:-%6"--1 
rd'--:-o 

141-BPH 

107·LS 

1-%"--1 
• 

107-RS 

with electro-mechanical devices t----------~-----t 
and solid state devices. 
Pressure at .any point from 
hand, foot, or vehicle will cause 
contact. These are ideal for 
instrumentation and control 
tasks because of their flat con­
figuration, "Press-at-any,Point" oper­

TAPESWITCH RELAY R-1 
FOR NORMALLY CLOSED OR 
NORMALLY OPEN OPERATION OF 
ANY TAPESWITCH. Plug-in unit 
gives NC or NO control of 117 
Volts AC, 5 Amperes. Built-in low 
voltage transformer. 

ation, and sealed qualities. t----------
TAPESWITCHES are designed 
in accordance with the best 
principles of switch and cable 
design, with jacketing and in­
sulation meeting the require­
ments of MIL-C-9154 and MIL-
1-631 C respectively. Resu Its 
are exceptional stand-by re-' 
liability (required in alarms) as 
well as excellent contact per­
formance. 
Typical life tests with repeated 
impacts at ONE POINT on a 
Tapeswitch. have given over 
three million operations with­
out failure. (24 Volt AC relay 
coil 0.3 Amperes) 
RATINGS: All Tapeswitch products 
are rated 117 VAC, at 1 Ampere. 
However for floor switching, 30 VAC 
or less is recommended. 
NOTE: U.L. classification for Ribbon 
Switches does not presently exist. 

CVP SWITCHING MATS 
CVP style mats are durable yet flexible, 
and only Va inch thick (approx.l. Available 
in sizes 20 x 32 inches, 17 x 23 inches and 
6 x 23 inches. Very popular items. 

RBMA ROAD SWITCH 
Successful, rugged roadway switch for 
counting, timing, controlling by vehicles. 
Replaceable sealed switch element. 2" wide, 
7iJ.6" thick. Std. lengths: 2, 3, 5, 8, 10 ft. 
Cas.t iron end protectors available. 

",.-.- OPERATED BY 

y-

PE-30 
UNDER CARPET 
SWITCHING RUNNER 
30 inches wide x %2 inches thick and can 
be cut to any length from 25 ft. or 5 ft. roll. 
For indoor use under carpeting. Tape­
switches in parallel between Polyethylene 
sheets. Tinned wires for easy twisting or 
soldering connections. 

108 ASTRAGAL 
SAFETY EDGE 

Unique patented design universal safety 
cushion switch for leading edge of doors, 
machinery, etc. Responds to side thrust and 
head-on thrust. Std. lengths: 6, 8, 10, 12, 
IS, 20, 25, 30 ft. OTHER STYLES ALSO 
AVAILABLE. Mounts on edges I" to 2'12" 
wide. Cushion depth 1 Ya". 

NC-3 NO-1 FOOTSWITCH 111 

NC-3 is a unique normally closed wafer 
style switch 1 Va" diameter, by 0/16" thick. 
Designed to sound alarm when object is 
lifted off switch. NO-l similar form but. 
normally open. 20 oz. nominal sensitivity. 
Footswitch 111 normally open flat rugged, 
sealed switch, 2" x 5" X ¥.i" thick. 

SENSITIVE 
AIRWAVE 
SWITCH 
MODEL AW Pneum. 

push 
button 

High quality diaphragm switch with adjust­
able sensitivity. For operation by tubing 
squeeze / impact, air motion, vacuum. Re­
mote push·buttons for explosive environ­
ments, etc. Silver contacts operate normally 
open or normally closed. 



THUMBWHEEL SWITCHES 
"PANEL·MITE" 
"THUMB·MITE" 

Compact. molded printed-circuit 
switches for limited space and in­
line readout. Modular type for front 
or back panel mounting. '/z" between 
center lines, 1" or 2" height binary 
or decimal codes with adjustable 
stops available. 

SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

STEPPING SWITCHES 

TECH LABS switches are now stand­
ard equipment in missiles as well as 
in ground controls_ Furnished sealed 
to meet all specs_ Solenoid and mo­
tor driven models_ 

ATTENUATORS 

A complete line of audio and r.f. at­
tenuators with both manual and RE­
MOTE CONTROL. We will design 
components to meet your specific 
requirements, if standard units are 
inadequate. Please write for cata­
logue and send us your specs for 
estimate. 

TAP SWITCHES SQUARE SWITCHES 

TYPE 3A MINIATURE 
TAP SWITCH 
'Molded from Oiallyl Phthalate 
Has adjustable stop 
Specifications 
Size: 1" diameter. 1',4" with termi­
nals. 1 deck, 1-1/16" long. '/z" for 
each additional deck. 
Rating: 1200 volts rms, 2000 VOC, 5 
amps. (carrying) 115 V. . 
lrisulating resistance: 100 megohms 
minimum at 500 volts DC. 
Life: 1.5-2 million revolutions. 
Tllmperature range: -65'C to 100'C. 
Mounting: single hole. 

PROGRAMMING SWITCHES 

Adjustable programming switches. 24 
or more positions. Available in MBB 
and BBM; manual, motor or solenoid 
driven. Contact ratings from dry cir­
cuit to 20 amps. 

eem/1971 

TYPE 2A & 2M 
The Type 2A, a standard control 
switch for precision instruments 
and equipments, comes in 2-24 po­
sitions and 1-4 poles per deck, with 
phenolic insulation_ The 2M is iden­
tical except for Melamine insula­
tion. Both are rated for 3 AMP and 
have adjustable stops. Code "S" 
denotes "shorting" and "N" "non­
shorting". 

Square switches from 1 % ," to 15" 
available from stock parts, as stand­
ards or assembled to your specific­
ations. Adjustable stops available. 
Will meet all applicable government 
specs. 

POWER CONTROL AND PACKET SWITCHES 
MILITARY & INDUSTRIAL TYPES 

Heavy duty rotar.y snap-action 
switches from 10 to 200 amps. Built 
to withstand severe shocks without 
momentary interruption. 

See YELLOW SECTION- for Local Offices, PhonlS 

Power control switches for circuit 
breaking, motor control and transfer 
application.. Current ratings of 10, 
16, and 25 amps. 

1957 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES ( CONTROLS & DRIVES 

1958 

Matrix and Switching Systems 

C~II or write for your T-8 Catalog! 

1x2 Switch 

lOx 10 Modular Matrix (IO$sendosure) 
Electrical Characteristics 

NOTE 1, Isolation is a function of frequency with 
approx. 6 db per octave roll·off. Isolation values are 
also a function of unit size and configuration. 

NOTE 2, For frequencies above 60 MHz, High Fre· 
Quency units (shown in Catalog HI) should be used. 

Dry Reed 

NOTE 3, Due to variation of reed manufacture, iso· 
lation and crosstalk may vary 10%. 

Mercury Wetted 

General Specifications 

Maximum Switched 
Signal Current: 

Dry Reed, 0.5 amp, non· inductive. 
Mercury Wetted, 1 amp, non-inductive. 

Reed 

Type VersiDn 

A Low Isolation 
V . Medium Isolation 
R High Isolation 

F Medium Isolation 
G High Isolation 

Signal Connectors: 

Controt Vottage: Dry Reed, 18 to 48 volts d.c. For low-voltage transistor driven circuits, 
dry read cross·points with 5·volt d.c. closure can be provided. Power Connector: 

Control Current: 

VSWR: 

Actuation nme: 

Mercury Wetted, 24 to 48 valls d.c. 

1 milliamp per applied volt per crosspoint 

1.25,1 at 60 MHz Nominal. 

1 Millisecond. 

Lile Expectancy: 

OPEN CROSSPOINT 
ISOLATION IN dB 

MHz 
Closed Contact 

60" 15 3.5 Resistance Milliobms 

55 67 79 150 
75 87 99 250 

110 122 134 250 

60 72 84 100 
90 102 119 150 

BNC (Coax) Concentric Twinax (Video Pair), Triax, other types available 
on special order. Mating plugs are available and may be ordered as 
separate item. 
Winchester mated pair are supplied with each unil. Other types are avail­
able on special order. 

Dry Reed - 20 million closures per contact at full rated currenl. 100 
million for dry circuit switching. 
Mercury Wetted - 100 million closures at full rated currenl. 
(conservative) 

Standard Matrices and Switches are supplied with all crosspoints normally open. Normally Closed crosspoints can be supplied if required. Specification figllres 
indicated are typical and not maximums. , 

Part Number and Ordering Information C M V ·z _1:r0_..:.:X_...,10::.,. 

C Coax I-------------T..... T -'---'r'--
T TwlnaxlTrlax 

M Matrix 
S Multiple Switch 

A 
V 
R 
F 
G 

"Z 

NUMBER 
X 

NUMBER 

A 
B 
C 
o 
E 

Low Isolation (Dry Reed) I 
Medium Isolation (Dry Reed) 
High Isolation (Dry Reed) /-------------' 
Medium Isolatio. n (Mercury Wetted) I 
High Isolation (Mercury Wetted) 
Specials ----------------' 

Matrices - Inputs x Outputs 

Multiple Switches - Poles x Throws 

Control Coil Current 

(Control Coil Schematics 
sre in our Catalog T -8) 

·Z - Terminated and special versions must be accompanied by technical description or prints of desired features. 

A 

TROMPETER ElectrOniCS, Inc. 
8936 COMANCHE AVE.· CHATSWORTH, CAL. 91311 

TEL. (213) 882-1020 TWX: 910-494-1210 
For Connector-Patching 
Information, See Page I 2719 
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Switches and sockets by DIO" 

,ILLUMINATED 
SWITCHES 

ULTRA-GLOW® pushbutton: 
available with 1 to 15 .• 

stations, 1 to 3 poles and 
Illultiple actuations. Basic switch is 

:·1.).·L.listed at 30r 6 amps at 125v . 

. ' "'::hJl.T RA -G LO W®s lid e" and 
'>rocker: Select from 1 to 3 poles 
'. ' .. a variety of colors.U.L listed 

1 t010a~ps at 125v. .. . . . 

Pushbutton:y~:>u . 
can order from 1 to 15 

stationsvvith 1 to 6 poles 
. ' .• <multiple actuations. U;L. 
. . ••...• ' ·Iis.tedat 3 or 6 amps at 125v. 

Rocker and slide: avail·' 
. able with'1 to 3 positions 
and 1 t06 poles. U.L. 
listed from 1 to 1 0 amps 
at 125v. Custom designs 

eem/1971 

available. ' 

lJ.IDElectronics Corp. 
4105 Pembroke Road, 
Hollywood, Florida 33021 
Phone: (305)981-1211 
TWX 510-954-981.() 

1959 
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utumax @®Switch 
The complete line of snap-acting Standard, Miniature, Subminiature and 

Miniature Subminiature switches for commercial and military applications. 

Low-Force 
switches 
TM Series 

17 standard models 
feature low operating 

force with negative force gradi­
ent, and a complete line of lever and 

roller lever actuators. Four terminal styles include 
114" quick-connect. Molded-in overtravel stop limits 
button movement, preventing overstress and shock 
loading of blade. Mounting holes are independent 
of cover for improved electrical insulation and high 
case strength. Two lever pivot locations provide 
either low actuating motion or forces as low as 8 

grams. Ratings up to 15 amps. Detailed 
specifications in our Catalog 60. 

Basic 
precision 
switches 
Type 2HB 

The basic switch for 
close control of electrical 

circuits requiring combinations of small motions, 
high repeatability and long life. Switches can be 
sealed or unsealed and all types of actuators are 
available. Ratings start at 20 amps to 480 VAC. UL 
and CSA listed. Detailed specifications in our Cata­
log60. 

Basic 
subminiature 

switches 
Type LM 

Long life subminiature 
switches provide reliable 

switching in limited space. 
Variations available include integral or auxiliary actu­
ators, ratings to 10 amperes, silver or gold contacts 
and choice of four terminal styles. Detailed specifica­
tions in our Catalog 60. 

General purpose switches 
Type A Designed for applications 

that require fully enclosed, high 
performance, low-cost, snap­

acting switches with quick­
connect terminals. 

Stall free, with high repeat­
ability. Single or double 
pole, sealed or unsealed 

with a full range of 
actuators. Rated 15 or 25 

amps at 1251250 VAC. Detailed specifications 
in our Catalog 60. 

Complete 48 page 
catalog #60, 

at your request 

! LPB®! Lighted Pushbutton Controls 
Complete 12 page 

catalog #50, 
at your request 

ILPBI Series 9 L!ghted Push­
Button SWItches 

I LPB I Series 9~ Lig.hted Push­
Button CirCUIt Breakers 

Unimax LPB Series 9 are four lamp Unimax LPB Series 9C are Ii~hted 
lighted pushbutton panel controls de- pushbutton circuit breakers With a 
signed to meet the requirements of unique combination of four lamp 
MIL-S-22885/9-12 (for QPL approved lighted panel controls and snap-on 
controls designate series 9M). They hydraulir::-magnetic circuit breakers. 

The time delay inherent in this line 
are offered in a wide range of display permits relatively high inrush current 
styles, color coding and customized (common in starting motors, lamps, 
messages can be easily changed or etc.) without tripping. But it provides . 
modified in the field. For more tech- full protection from sustained over-
nical information request our Cata- loads and short circuits. For more 
log 50. technical information request our 

IL' PBI Series 2 L!ghted Push­
Button SWItches 

Unimax LPB Series 2 is a snap~acting 
pushbutton switch combining the 
functions of circuit control and pilot 
light indication in one compact, low­
cost unit. It is easy to install, avail­
able in alternate or momentary action 
with red, yellow, green white or clear 
lenses. Subsequent lamp or lens re­
placement being accomplished 
quickly, without special tools from the 
front of the panel. For more technical 
information request our Bulletin 512. 

Unimax. ®. S~kh1. 
® CORPORATION A Riker-Maxson Subsidiary Ives Road, Wallingford, Conn!lcticut 06492 

Phone (203) 269-8701 TWX (710) 476-1397 
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SEC. 5100 • SWITCHES/FUSES/PROTECTIVE DEVICES 

ELECTRONICS 

SLIDE SWITCH 
MODEL 2000 

The Model 2000 is a quality SPOT slide switch in 
ultra-miniature size, designed to fill PC board 
circuit requirements. The ultra-miniature switch 
size allows high component density designs and 
is ideal for applications such as filters where a 
discrete selection of circuit functions is desired, 
but, in the past, has been awkward to obtain. 

The 2000 has been designed and field tested with 
emphasis on reliability. The switch housing is 
enclosed to prevent fouling by foreign materials. 
Resistance to soldering heat is insured by the use 
of an epoxy resin base. All metal parts are 
heavily plated with precious metals to prevent 
corrosion. Wiping contacts and a positive detent 
action produce a "Iarge size feel" for over 
50,000 cycles. 

ELECTRICAL 
CHARACTERISTICS 
Contact current rating at 25 V DC ................ 50 ma 

Initial contact resistance ...................... 0.050 max. 

Max. operating voltage AC .................. 100 V RMS 

SPOT configuration 

POLYCARBONATE. MAT'L. 

~--'--.2 25 -----l~ 

EPOXY RESIN MAT'L. 

MECHANICAL 
CHARACTERISTICS 
Switch action ........................ positive detent action 
Detent force.............................................. 50 gms 
Total weight ............................................ O .04 gms 
Life expectance ................................ 50,000 cycles 
Standard colors ............................ black and beige 

1 .OB6 I 
.-'- f a • '" '" 

~ r Q 

l-.I13--J 
.128 

OPTIONAL TERM. POSITION 

WILBRECHT ELECTRONICS, INC. / 240 PLATO BOULEVARD / ST. PAUL, MINNESOTA 55107 / TEL. (612) 222-2791 

eem/1971 See YELLOW SECTION for Local Offices, Phon •• 1961 
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SWITCH TO TOUCH 
FOR MOMENTARY-CONTACT, KEYBOARDS AND SWITCH ARRAYS 

Three years ago, the Wild Rover Corporation broke the technical and cost barriers for 
creating touch-activated switc/1 controls. Following that, Wild Rover pioneered the Mono­
Iithic™ Touch Keyboard. Now it is possible to bring all the human-engineering benefits 
and appeals of "touch" to an unlimited variety of functions. The switching principle and 
unique module which is the "h~art" of all Wi Id' Rover units provide outstanding features: 

• All Wild Rover switches are extremely economical. Particularly the Mono­
Iithic™ Keyboards which operate as well, or better, and cost less than 
almost any other keyboard around. 

• All units are exceptionally rugged ant! reliable. Individual switches and 
keyboards can survive in almost any environment. Sealed-unit construc· 
tion preserves integrity" and withstands extremes of weather, humidity, 
temperature, vibra,ion and human abuse. ' 

• Wild Rover switch~s will handle indu~tive loads and specially engineered 
units offer touch control for dry-circuit applications. 

TC-K MONOLITHIC™ KEYBOARDS 
A ONE· PIECE UNIT IN ANY SIZE OR 
SHAPE ••. WITH TOUCH AT EACH KEY 

Monolithic keyboards are constructed without restriction on 
overall shape. Designers and engineers are free to choose the 
best keyboard shape and "look" for each job. No limit on size 
and units may be as thin as V. ". 

For convenience, standard 12- and 16-key boards are avail­
able in the flat surface format, or with recessed surfaces. A mask 
which creates finger-guiding recesses can be incorporated into 
any Monolithic keyboard. 
SPECIFICATIONS: 
Switch Ratings: Code A -115 VAC, 1.6 amp.; 24 VDC, 1 amp'. 
Code B - 48 VAC, 1.6 amp.; 24 VDC, 1 amp'. Code C - 24 
VAC, 1 amp.; 24 VDC, 200 rna'. Code D - 12 VAC, 50 ma.; 12 
VDC, 50 ma". 
*Rated for inductive loads. 

**Speclfically engineered for dry-circuit applications. 

Contact Forms: Form A - Normally open. Form B - Norl)1ally 
Closed. Form C - Single pole, double throw. 
Equivalent Contact Resistance: 30 Milliohms nominal Same im­
pedance maintained throughout switch life. 
Life: In excess of 1,000,000 cycles at high power (Code A, B, C). 
In excess of 10,000,000 cycles at low power (Code D)', 
Operating Environment: -65°F. to +167°F. Ideal for outdoor 
use. 
Operating Speed: 2 microsecond nominal TURN-ON; 7 micro­
second nominal TURN-OFF. 
Construction: Monolilhic,M Keyboards ,are shock and vibratiori­
proof. They are also dustproof, oil and water-resistant. A totally 
water-proof model is available. Keyboard body is epoxy glass; 
surface may be Mylar®, polyethylene, or acrylic plastic-or even 
stainless steel. 
Terminal Type: Complete freedom of termination includes 
(a) edge connector for maximum economy, or (b) wire wrap, 
(c) solder terminals, (d) mill spec. connectors. 
Colors & Legend: Monolithic'M Keyboards can be produced with 
almost any color, combination of colors, key design "look" and 
legend. Request for quotation must be accompanied by artwork 
and color swatches. 
Illumination: Keyboards may be illuminated in general, or on a 
per key basis. 

© 1971 Wild Rover Corporation. 
U.S. and foreign patents pending. 

TC_1TM TOUCH SWITCHES 
FOUR ATTRACTIVE STYLES FOR 
LOW-FORCE TOUCH AND ECONOMY 

The TC-1 touch units are a true retrofit for all)1ost any momen­
tary switch. They are available with, or without, illumination and 
are designed for driving low level logic and high inductive loads. 
SPECIFICATIONS: 
Switch Ratings: Code A -115 VAC, 1.6 amp.; 24 VDC, 1 amp'. 
Code B - 48 VAC, 1.6 amp.; 24 VDC, 1 amp'. Code C - 24 
VAC,1 amp.; 24 VDC, 200 ma'. Code D - 12 VAC, 50 ma.; 12 
VDC, 50 ma". 
*Rated for inductive loads. 

"*Specifically engineered for dry-circuit applications. 
Resistancj!: 30 milliohms nominal. Same impedance maintained 
after 100,000 cycles at full rated load. 
Bounce'Suppressed: Extremely low noise-suitable for driving 
lOW-level logic directly. First 5 micro-seconds noise free. Total 
turn-on high loads 2 micro-seconds max.; low level loads (dry 
circuit) less than 200 nanoseconds. 
Life: In excess of 1,000,000 cycles for high loads; in excess of 
10,000,000 for low level loads. 
Wide Operating Temperatures: -65°F to 167°F. 
Rugged Construction: Unbreakable Lexan® case. Units are dust­
proof, oil and water resistant. All seams sealed. 
Slight Weight and Compact Size: 0.3 oz. nomina1 weight: 1" x 
1" x ¥2" max. 
Terminal Type: Screw-type, recessed 4-40 screw (screw in solder 
lug available). 
Colors: FRAMES-Red, black, blue, white are standard. Other 
colors on special order. 
TOUCH PLATE-red, white, blue, gold and charcoal-grey are 
standard. However, any color, design or wood grain can be ob­
tained on the touch surface. Any legend. 
Styles: (1) Sq. frame contour-face; (2) Sq. frame flat-face; (3) 
Round frame flat-face; (4)"Round metal frame. Styles 1 and 2 are 
available with illumination. 
Illumination: Switches are available with Bright-Point illumina­
tion ... a sharp, pin-point of light that is clearly visible even in 
direct sunlight. It provides positive feedback without exceeding 
thresholds for visual irritability. Perfect for aircraft. 

WILD ROVER CORP. 
Herbert Avenue, Closter, N, J. 07624 (201) 768-8393 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

INC. lHERMONEll(S DIVISION 
a subsidiary of CapTech, Inc. 

" • ~;t'" 1 'ftj ff ! 

TfI~f?M'Sli.~RS ,- NegC!tive ' '11ernpe.rature 0 Coefficient 
:I. , ... < j ~. .., -. ~ ';i ~~ '. • 

THERMISTOR SPECIFICATIONS 
R@ 25°C Part NTC Nominal Max. Dimensions Leads 
{l:!:10% Number %/oC@25°C D.C .• T.C.·" A B AWG# Type 
100,000 2J05 4.4 3 10 ,06 .26 30 Bar 
75,000 2J06 4.4 3 8 .06 .20 30 Bar 
50,000 2J07 4.4 3 7 .06 .15 30 Bar 
30,000 2J08 4.4 2 6 .06 .08 30 Bar 
25,000 2J09 4.4 2 5 .06 .07 30 Bar 
20,000 2J10 4.4 2 5 .06 .06 30 Chip 
15,000 2J11 4.4 2 4 .06 .05 30 Chip 
10,000 2Jl2 4.4 2 4 .06 .04 30 Chip 
10,000 1J112 4.4 2 4 .08 .05 30 Disc 
10,000 lJ13 4.4 4 12 .11 .10 28 Disc 
8,000 1J14 4.4 4 10 .11 .08 28 Disc 
7,000 lJ145 4.4 4 10 .11 .07 28 Disc 
6,000 1J147 4.4 3 9 .11 .06 28 Disc 
5,000 1J15 4.4 3 8 .11 .05 28 Disc 
5,000. 2J15 4.4 3 8 .10 .04 28 Chip 
4,000 lJ154 4.4 5 23 .16 .10 28 Disc 
4,000 2J165 4.4 3 8 .10 .04 28 Chip 
3,000 2J16 4.4 3 - .12 .04 28 Chip 
3,000 1J155 4.4 6 20 .16 .08 28 Disc 
2,500 lJ158 4.4 5 19 .16 .07 28 Disc 
2,000 2Jl7 4.4 3 5 .10 .03 28 Chip 
2,000 lJ20 -4.4 7 25 .22 .09 24 Disc 
2,000 1010 -3.9 2 3 .06 ,04 30 Disc 
2,000 2010 -3.9 2 4 .06 .04 30 Chip 
1,500 10111 -3.9 2 3 ,08 .06 30 Disc 
1,000 2J21 -4.4 6 15 .18 .04 24 Chip 
1,000 1J24 -4.4 9 48 .32 .09 24 Disc 
1,000 10112 -3.9 2 4 .08 .04 30 Disc 
1,000 1013 -3.9 4 10 .11 .08 2H UISC 

1,000 2013 -3.9 2 3 .08 .04 28 Chip 
800 1014 -3.9 3 8 .11 .06 28 Disc 
700 10145 -3.9 3 7 .11 .05 28 Disc 
600 10147 -3.9 3 7 .11 .04 28 Disc 
500 1015 -3.9 3 6 .11 .04 28 Disc 
500 2015 -3.9 2 4 .10 .04 28 Chip 
500 10153 -3.9 7 20 .16 .08 28 Disc 
400 20165 -3.9 2 4 .11 .04 28 Chip 
300 2016 -3,9 3 5 .10 .03 28 Chip 
300' 1019 -3.9 7 25 .22 .09 24 Disc 
200 2020 -3.9 6 - .15 .04 - Chip 
100 2021 -3.9 6 - .18 .04 24 Chip 
100 2B13 -3.3 2 4 .07 .04 28 Chip 
80 2B14 -3.3 2 4 .08 .04 28 Chip 
80 20211 -3.9 5 - .20 .04 24 Chip 
50 2024 -3.9 6 - .32 .04 24 Chip 
50 2B15 -3.3 2 4 .10 .04 28 Chip 
30 2031 -3.9 7 - ,35 .04 24 Chip 
30 2B16 -3.3 2 4 .10 .03 28 Chip 
25 2033 -3.9 7 - .36 .04 24 Chip 
20 2034 -3.9 7 - .36 .04 24 Chip 
20 2B17 -3.3 3 4 .16 .04 28 Chip 
10 2B21 3.3 5 - .18 .04 28 Chip 
5 2B24 3.3 6 - .30 .04 24 Chip 

"INTERCHANGEABLE (±0.2°C D° To 800 CJ THERMISTORS"*** 
EPOXY COATED 

2.000 5J102 -4.4 3 10 .125 .125 
3,000 5J103 -4.4 3 10 .125 .125 
5,000 5J105 -4.4 2 8 ,100 .100 

10,000 5J110 -4.4 2 8 .100 .100 
20,000 5J120 -4.4 2 8 .100 .100 

"'INTERCHANGEABLE THERMISTORS 
Thermistors designed for interchangabllity over narrower temperature 
ranges are available to your specifications at lower cost. 

30 Spherical 
30 Spherical 
30 Spherical 
30 Spherical 
30 Spherical 

CAL·R thermistors conform to AQL and confidence levels specified in MIL·T·23648, tables V and VI. 

R/T CONVERSION TABLE 

TEMPERATURE CURVE CURVE CURVE 
B 0 J 

°C OF RI/RIS R,/RIS R,/RIS 
-60 -76 43.0 73.04 I. 140.5 
-50 -58 24.3 38.95 67.0 
-40 -40 14.4 21.51 33.7 
-30 -22 8.93 12.33 17.7 
-21.5 -6.7 6.09 - 10.6 
-20 -4 5.69 7.307 9.71 
-10 +14 3.68 4.476 5.53 

0 32 2.45 2.825 3.27 
10 50 1.68 1.830 1.99 
20 68 1.18 1.216 1.25 
25 77 1.00 1:000 1.00 
30 86 .854 .8267 .806 
37.8 100 .671 - .583 
40 104 .628 .5742 .533 
50 122 .464 .4067 .360 
60 140 .350 .2937 .249 
70 158 .267 .2160 .175 
75 167 .236 - .148 
80 176 .208 .1615 .126 
90 194 .163 .1229 .0916 

100 212 .130 .0946 .0679 
104.4 220 .118' - .0598 
110 230 .105 .0739 .0511 
120 248 .0852 .0584 .0389 
125 257 .0771 - .0342 
130 266 .0700 .0470 .0301 
140 284 .0579 .0382 .0235 

I 150 I 302 I .0483 I .UUS:J 

The alphabetical letter in the part number indicates the 
curve. To determine the approximate resistance of a 
thermistor at a specified temperature, multiply the ther· 
mistor resistance at 25°C by the ratio factor opposite 
that temperature on the R/T conversion table. 

CURVE R@25°C _ + 
B Ratio R@ 1250C - 12.95 _10% 

CURVE R t' • R@ 25°C - 19 8 +10% 
0 a 10 R@1250C - ._ 

CURVE 

J 
R t' R@ 25°C - 29 85 +10% a 10 R@1250C - . - • 

~ ~ --r 
--<A -<y 

->- BAR CUBE CHIP . 

l~ 'T 
CHIP r::'-1 J 

-<~ 
'DISSIPATION CONSTANT 

Dissipation Constant, expressed in mw/oC, represents the 
amount of power required to raise the temperature of a 
thermistor 1°C. 

"TIME CONSTANT 
Time Constant, expressed in seconds, is the time required 
for a thermistor dissipating zero power to change 63% 
of the difference between its initial temperature value and 
that of a new temperature environment. 

Coatings, marking, special leads, probes, resistor/thermistor networks, resistance values from 1 ohm to 150 K{l, and other product variations are produced to meet 
your design requirements. 
Resistance tolerances of :!:1 % through ±20% are available and may be specified at 25°C or any temperature within the operating range. Maximum operating temperature 
with leads 150°C. 

~ -'2i1 n .:.. / THERMISTORS • CAPACITORS • RESISTORS • MICROElECTRONICS 
\J:C7.L,:LJ~~ INC. 1601 OLYMPIC BOULEVARD, SANTA MONICA, CALIFORNIA 90404 (213) 451·9761 • TWX 910·343·6966 

a SUbsidiary of CapTech, Inc. 
eem /1971 See YELLOW SECTION for Local Offices, Phones 1963 



Vol. 2 ACTIVE COMPONENTS / CIRCUIT ASSEMBLIES / CONTROLS & DRIVES 

CARBDRUNDUivl8 THERMISTDRS-
MEDIUM SENSITIVITY. NTC RODS 

Carborundum thermistors are non-linear (pos. or neg. tempera­
ture coefficient) resistors which offer a wide range of tempera­
ture-coefficient characteristics. The coefficients available are 
approximately .3% per degree C to 10% per degree C at 25°C. 
Carborundum thermistors are bonded ceramically through a 
high-temperature firing process into disc and rod-shaped 
bodies in a wide range of sizes to provide the desired re­
sistance values, thermal time and dissipation constants, ~nd 
temperature coefficients for a wide vanety of electrical and 
electronic circuits. 

Our long experience in the design of special resistance de­
vices, together with wide experience in the field of ceramic 
technology, assures a stable and uniform product to meet your 
thermistor requirements. All materials used in the manufac­
ture of Carborundum thermistors are of the highest quality. 
Strict quality control is maintained over all stages of manu­
facture and a minimum of two calibrations at the specified 
reference temperature and/or load current is standard. 

SPECIFICATIONS F-l F-2 F-3 F-4 F·5 F·6 F·7 

Ratio ~, nominal 2.S2 3.26 3.64 4.37 5.00 5.95 6.84 

"8" value (37.soC-73.5°C) ±10% . 1250 1400 1550 1750 1900 2100 2250 
Temperature coefficient@25°C, peroC 1.40% 1.56% 1.72% 1.97% 2.11 % 2.40% 2.50% 

PHYSICAL SPECIFICATIONS 
Dimensions Load Dissipation Time 

A B C Wire Constant Constant Romarks 
Ga. MW"/C Seconds 

Typo Fig. 

032SF .12 .30 1 24 6.0 10 Coated 
0525F .22 .375 1\11 24 S.O 22 Coated 
OSSOF .22 .63 1% 20 11.0 25 Coated 
OS99F .22 1.125 1% 20 15.0 50 Coated 
1099F :375 1.125 1% 20 24.0 90 Coated 

06S0F " .20 .50 1% 20 11.0 27 Uncoated 

"8" (MAX) fR 'A" DIA. (MAL LEAD _ SA" DIA. (MAX) 

"C" (MIN) I ~'C" <MiNi.~"":" (MINi I 
LEAD -.1. 

FIGURE I FIGURE" 

TYPE "F·!" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES' 

RESISTA~ICE CARBORUNDUM PART NUMBER 
OHMS 

0325F 0525F OS50F OS99F 0650F 1099F ±10% at25"C 
2.0 100 
2.S 101 
3.0 102 
3.S 103 
4.0 104 
4.S 105 100 
S.O liM 
7.S 100 100 

10.0 - 101 
IS.0 102 102 

Order by Type number and subdesignation. Example: 0550F·l00 identifies the 4.5·ohm 
Version of Type 05S0F. . 

TYPE "F.2'; NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE 

±10~:S250C 0325F 
CARBORUNDUM PART NUMBER 

0525F 0550F 0599F 0650F 1099F 

5.0 lOG 100 
7.5 107 102 101 

10.0 108 _ 100 102 

15.0 109 104 101 
20.0 103 _ 103 
25.0 _ 104 

30.0. 105 105 
Order by Type number and subdesignalion. Exampl.: 055OF·102 identifies the 7,S,ohm 

TYPE "F·3" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

RESISTANCE CARBORUNDUM PART NUMBER 
OHMS 

0325F OS25F 0550F 0599F 1i65OF 1099F ±10%at25°C 
25 110 106 102 103 
50 111 Itma 103 104 
75 106 IDS 106 

100 ;titi!I!1 107 
125 IDS IDS 
150 109 109 
200 110 110 

Order by Type number and subdesignation. Example: 0599F·I06 identifies the 75·ohm 
version of Type 0599F. . 

TYPE "F-4" NEGATIVE TEMPERATURE COEFFICIENTTHERMI~TORS 
STANDARD VALUES 

RESISTANCE CARBORUNDUM PART NUMBER 
±10~H:S2~OC ";0;;;32:;;:5;:'F --;;;05;:;;25;;:FC=-=;;0;;55O;;;F-;:-::':'~0;;;59;;;;9;:F ==-;;OG:;;50;;:F-~109=9F:---

75 112 104 
100 105 105 

0525F. 

TYPE "F-5" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

CARBORUNDUM PART NUMBER 
0325F 0525F 0550F 

number and subdesignation. Example: 
0525F. 

0599F 0650F l099F . 

TYPE "F-G" NE'GATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

±REIoS~.a~t:25CoEC ~03;;;2:;;:5;:'F_-;;;;:;;C;;:A~R~B~OR~U~N;;;D~U~M~P~A;;;R;;;;T;:N~U=M~B~ER:;;;;:~~=:--_ 
70 0525F 0550F 0599F 0650F 1099F 

7,500 117 
10,000 
25,000 121 
50,000 122 
75,000 123 123 

100,000 im 124 
125,000 125 125 
150,000 126 126 
200,000 127 127 

liS 
119 
120 

113 
114 
115 
116 

Order by Type number and subdesignation. Example: OS99F·122 identifies the SO,OOO·ohm 
version of Type 0599F. 

TYPE "F-]" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

CARBORUNDUM' PART NUMBER 
0325F 0525F 0550F OS99F 0650F 1099F 

129 121 
122 
123 

version of Type OS50F. •. Stock Item version 

CAR B C! RUN DUM '~ The C .. bu .... d= Cumpany, El,ot'""''' Pl.nt, Ni., ... F.lb, N. Y. 1<302,716-278·25" 
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SEC, 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

CARBDRUNDUM@ THERMISTDRS 
HIGH SENSITIVITY. NTC RODS 

Specifications H-l H-2 H-3 H-4 H-5 H-6 H-7 H-8 

. R at 25°C 
Ratio R at 1250C 11.5 13.5 18.0 23.0 30.0 36.0 44.0 52 

"B" Value (37.8°-73.5°C ±5% 2800 3000 3400 3700 4000 4200 4400 4600 

Temperature coefficient @ 25°C per °C 3.1% 3.4% 3.8% 4.1% 4.4% 4.7% 4.9% 5.1% 

PHYSICAL SPECIFICATIONS 

Dimensions 
Lead Dissipation Time 
Wire Constant Constant 

Type A B Gauge MW/oC Seconds Remarks 

0325H .12 .30 24 6.0 10 Coated 

0525H .22 .375 lIla 24 8.0 22 Coated 

0550H • 22 .63 1% 20 11.0 25 Coated 

0599H .22 1.125 1% 20 15.0 50 Coated 

0650H .20 .50 1% 20 11.0 27 Uncoated 

"B" (MAX) f,M 'A" DIA. (MAX) LLEAD _ -.r'A" DIA. (MAX) 

"e" (MIN) I. _B. + .1 
"e" (MIN) "B" (MAX) "e" (MIN) 

. LEAD -1. 
0650H ONLY 

TYPE "H-1" NEGATIVE TEMPERATURE COEFFICIENT THEMISTORS 
STANDARD VALUES 

Resistance 
Ohm~_s laotJ5°C _ ... = __ ~CA:;;;R;.;:B;::.OR::.:U:.:N:.:D.=,U;;;Mi.P",A::RT:...:.:N:::UM.::;B;;Ei.R",_---;=",_ 
~ '" 0325H 0525H OSSOH OS99H 06S0H 

750 100 100 
1000 101 FIllirl 101 
1500 102 101 102 
2000 102 
2500 100 ;103J 100 
3750 2191* 101 
5000 102 102 

Order by Type number and sub-designation. Example: 0650H-I01 identifies the 1,000 
ohm version of Type 0650H. 

TYPE "H-2" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance CARBORUNDUM PART NUMBER 
OhmJl~i5°C --:03=2"'5""H---0::'::S~2S:;;H;'=:'::':""0=5='50"'H=-'=:::0==5'"99"'H;----'0"'6=50"'H"-

__ ~20~0~0 ____ ~ __ ~10~3;--__________ 103 
2500 104 104 
3750 105 104 105 
5000 ; IPS.: 
7500 103 103 

10000 104 104 
12500 105 

TYPE "H-4" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H OS25H 05S0H 0599H 06S0H 

12500 
15000 109 109 
25000 110 109 110 
35000 110 
45000 
60000 109 109 
75000 .110' 110 

Order by Type number and sub-desigaation. Example: 0650H-110 identifies the 35,000 
ohm version of Type 0650H . 

TYPE "H-5" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER Ohms at 25°C 

±10% 0325H 0525H 0550H 0599H 0650H 

25000 
35000 114 114 
45000 115 11l 115 
60000 116 '112' 116 
75000 113 

100000 11l 11l 
150000 i1f2< 112 
200000 113 113 

Order by Type number and sub-designation. Example: 0650H-113 identifies the 25,000' 
ohm version of Type 0650H. . 

TYPE "H-6" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 

OhmJlaJi50C -·0"32"5'"H--""'"'~;'=::=:':;;;;"""::::-'=~;;;;";'---"='-
CARBORUNDUM PART NUMBER 
0525H 0550H 0599H 0650H 

60000 
75000 117 117 

100000 118 !1l4' 118 
150000 119 115 119 
200000 116 
250000 114 ;:1171 114 
500000 115 115 

Order by Type number and sub-designation. Example: 0650H-119 identifies the 100,000 
ohm version of Type 0650H. 

TYPE "H-7" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
Ohms at 25°C 

±10% 

200000 
250000 
500000 
750000 

1000000 

CARBORUNDUM PART NUMBER 
0325H 0525H 0550H 0599H 0650H 

120 120 
121 121 

:'116; 116 
117 117 

Order by Type number and sub-designation. Example: 0650H-I04 identifies the 2,500' Order by Type number and sub-designation. Example: 0650H-121 identifies the 250,000 
ohm version of Type 0650H. ohm version of Type 0650H. 

TYPE "H-3" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS TYPE "H-B" NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES STANDARD VALUES 

Resistance 
CARBORUNDUM PART NUMBER 

Resistance 
CARBDRUNDUM PART NUMBER Ohms at 25°C Ohms at 25°C 

±10% 0325H 0525H 0550H 0599" 0650H ±IO% 0325H 0525H 0550H 0599H 0650H 

7500 106 106 200000 122 122 
10000 107 ,~06i 107 250000 123 123 
12500 108 107 lOB 500000 124 i,.lIS.; 124 
15000 108 750000 118 125 120 118 125 
25000 :'11!6 . 106 1000000 119 126 121'i 119 126 
35000 107 107 1500000 . 1201 120 
45000' 108 108 2000000 :121' 121 

Order by Type number and sub-designation. Example: 0650H-I07 identifies the 10,000 Order by Type number and sub-designation. Example: 0650H-122 identifies the 200,000 
ohm version of Type 0650H. ohm version of Type 0650H. 

Stock Item 

CAR BaR I,J N au M ~ Th, C"bo=dum Comp"y, EI,etmnie, PI .. t, Ni'g'" F,Il., N, y, "302, 7>6-2"-2521 
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CARBDRUNDUM W THERMISTDRS 
HIGH SENSITIVITY. NTC DISCS 

LENGTH 

~ 
t 
I 

C r--

Specifications 

f3 (OK) between 
37.8°C-73.5°C 

Temp. Coef. (a) 
%rC @ 25°C 

Notes: 

Type A Type B Type C Type D 

28.5 14.2 t8.7 35.3 

3980 3070 3415 4200 

-4.4% -3.4% -3.8% -4.7% 

1. Dielectric coating, marking optional at extra cost. 

2. Standard lead length 11/2". Non-standard lengths available from 
1/4" through 5/s", and from 11/2" through 2". 'Standard leads are 
tinned copper. ' 

3. Standard kinked leads (for PC board use) furnished on request. 

TYPE "A" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

TYPE "C" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
fl at 25"C 

±10% 

50 

75 
100 
125 

150 
175 
200 
250 
300 

500 

600 
750 
900 

1000 
1250 
1500 

Nominal 
Dimensions 
ABC 

.S2 .OS .375 

.S2 .11 .375 

.40 .03 .250 

.40 .. 04 .250 

.30 .03 .250 
:30 .03 .250 
.30 .03 .250 
.30 .05 .250 
.30 .06 .250 

.20 .04 .125 

.20 .04 .125 

.20 .05 .125 

.20 .06 .125 

.20 .07 .125 

.20 .OS .125 

.20 .10 .125 

Lead 
Wire 
Gage 

18 
IS 

22 
22 

24 
24 
24 
24 
24 

24 
24 

24 
24 

24 

24 
24 

Dissipation 
Constant­
MW/oC 

29.0 

29.0 . 
9.0 
9.0 

8.0 
S.O 
S.O 
S.O 
S.O 

6.5 

6.5 
6.5 
7.0 

7.0 
7.5 
7.5 

Time 
Constant Carborundum 
Seconds Part Number 

150 A330S) 

150 A331lJ 
35 AIG03) 
35 AIG04) 

35 A1203) 
35 . A1203) 
35 A1203) 
40 A1205) 
40 A1206) 

12 AOS04) 

12 AOS04) 
12 AOS05) 
24 AOS06) 

24 AOS07) 
30 AOSOS) 
30 AOSI0) 

TYPE "B" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistanc. 
fl at 25"C 

±10% 

2.0 

2.5 
3.0 

5.0 
7.0 

10.0 

15.0 
20.0 

25.0 
50.0 

Nominal 
Dimensions 
ABC 

.65 .05 .375 

.65 .06 .375 

.65 .07 .375 

.40 .04 .250 

.40 .06 .250 

.30 .05 .125 

.30 .06 .125 

.20 .04 .125 

.20 .04 .125 

.20 .OS .125 

Lead 
Wire 
Gage 

22 
22 

22 
22 
22 
24 

24 

24 
24 
24 

Dissipation 
Constant­
MW/oC 

17.0 

17.0 
17.0 
9.0 
9.0 

S.5 
S.5 

7.0 
7.0 

7.5 

Time 
Constant Carborundum 
Seconds Part Number 

90 B2605) 
90 82606) 

90 82607J 
35 B1604) 
35 B1606) 
3S B1205) 

43 B1206) 
22 BOS04) 
22 BOS04) 

22 BOSOS) 

Resistance 
fl at 25°C 

±10% 

10 

15 
25 

50 
75 

100 
125 
150 
175 

200 
225 
250 
300 

Nominal 
Dimensions 
ABC 

.65 .045 .350 

.45 .03 .250 

.40 .04 .250 

.30 .04 .250 

.30 .05 .250 

.20 .03 .125 

.20 .03 .125 

.20 .06 .125 

.20 .04 .125 

.20 .06 .125 

.20 .05 .125 

.20 .04 .125 

.20 .05 .125 

Lead Dissipation 
Wire Constant-
Gage MW/oC 

22 15.0 

22 9.0 
22 9.0 

24 8.5 
24 S.5 
24 6.5 
24 6.5 
24 7.0 

24 6.5 

24 7.0 
24 6.5 

24 6.5 
24 6.5 

Time 
Constant Carborundum 
Seconds Part Num.ber 

90 C2605) 
35 CIS03) 

35 C1604) 
40 C1204) 
40 C1205) 
12 COS03) 
12 C0803) 

22 COS06) 
12 COS04) 

22 COS06) 
12 COS05) 

12 COS04) 
12 COS05) 

. TYPE "0" HIGH NEGATIVE TEMPERATURE COEFFICIENT THERMISTORS 
STANDARD VALUES 

Resistance 
fl at 25°C 

+10% 

125 
150 
200 
250 

300 
500 

750 
1000 

1250 
1500 
2000 
2500 

3000 

Nominal 
Dimensions 
ABC 

.S2 .OS .375 

.S2 .09 .375 

.40 .03 .250 

.40 .03 .250 

.40 .04 .250 

.30 .04 .250 

.30 .05 .250 

.20 .03 .125 

.20 .03 .125 

.20 .03 .125 

.20 .04 .125 

.20 .05 .125 

.20 .06 .125 

Lead 
Wire 
Gage 

12 
IS 

22 
22 
22 
24 

24 
24 

24 
24 
24 
24 
24 

Dissipation 
Constanl­

MW/oC 

26.0 
26.0 
9.0 

9.0 
9.0 
S.O 

5.0 
7.0 

7.0 
7.0 
7.0 
7.0 
7.0 

Time 
Constant Carborundum 
Seconds Part Number 

135 D330S) 

135 D3309) 
35 01603) 
35 D1603) 
35 D1604) 
38 01204) 

38 01205) 
18 DOS03) 

IS DOS03) 
IS DOS03) 
18 DOS04) 
18 00S04) 

IS 00S06) 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

CARBDRUNDUM@ THERMISTDRS 
HIGH SENSITIVITY. NTC CHIPS 

J---A---Il 
C 

T 

STYLE 1 

~-A ·I~ 

~~t 
~DI- STYLE 2 

Specifications Type A TypeB TypeC TypeD 

R@ 25°C ° 
R @ 1250C -+-10 /0 28.5 14.2 18.7 35.3 

f3 (OK) between 
3980 3070 3415 4200 

37.8°C-73.5°C 
Temp. Coef. (a) 

-4.4010 -3.4% -3.8010 -4.7010 °io;oC @ 25°C 

Notes: 
1. Time & dissipation constants measured using 26 gao 

tinned copper leads attached with solder. 
2. Standard parts furnished without leads. Leads optional 

at extra cost. 
3. Contacts-8032 DuPont conductive silver. 

TYPE A Negative Temperature Coefficient Chip Thermistors 
Resistance Nominal Dimension Relative Dissipation Relative Time l,;arborunaum 

fl @ 25° ± 10". A B C D Style Constant MW 1°C Constant Part Number 

300 .15 .15 .015 1 4.5 8.5 A1515C-l 
680 .10 .10 .015 1 3.0 6.0 Al0l0C-l 

2800 .05 .05 .015 1 1.5 4.0 A0505C-l 
53000 .10 .05 .015 .015 2 2.5 5.0 Al005C"1 
53000 .20 .10 .015 .03 2 6.0 18.0 A2010C-l 

TYPE B Negative Temperature Coefficient Chip Thermistors 
Resistance Nominal Dimension Relative Dissipation Relative Time Carborundum 

fl @ 25° ± 10", A B C D Style Constant MW rC Constant Part Number 

26 .15 .15 .015 1 4.5 8.5 B1515C-l 
60 .10 .10 .015 1 3.0 6.0 Bl0l0C-l 

240 .05 .05 .015 1 1.5 4.0 B0505C-l 
3000 .10 .05 .015 .015 2 2.5 5.0 Bl005C-l 
3000 .20 .10 .015 .03 2 6.0 18.0 B2010C-l 

TYPE C Negative Temperature Coefficient Chip Thermistors 
Resistance Nominal Dimension Relative Dissipation Relative Time Carborundum 

fl @ 25° ± 10". A B C D Style Constant MW 1°C Constant Part Number 

55 .15 .15 .015 1 4.5 8.5 G;l.515C-l 
130 .10 .10 .015 1 3.0 6.0 Cl0l0C-l 
520 .05 .05 .015 1 1.5 4.0 C0505C-l 

9200 .10 .05 .015 .015 2 2.5 5.0 Cl005C-l 
9200 .20 .10 .015 .03 2 6.0 18.0 C2010C-l 

TYPE D Negative Temperature Coefficient Chip Thermistors 
Resistance Nominal Dimension Relative Dissipation Relative Time Carborundum 

fl @ 25° ± 10", A B C D Style Constant MW rC Constant Part Number 

500 .15 .15 .015 1 4.5 8.5 D1515C-l 
1100 .10 .10 .015 1 3.0 6.0 Dl0l0C-l 
4400 .05 .05 .015 1 1.5 4.0 D0505C-l 

88000 .10 .05 .015 .015 2 2.5 5.0 Dl005C-l 
88000 .20 .10 .015 .03 2 6.0 18.0 D2010C-l 

CARe a RUN au M ~ Th' C~""rund= Cnmpmy. E1"'''ni~ Plm'. Nt'8.m Fnll •• N. Y.I4302, ,,'-"' .. ,," 
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1968 

TEMPERATURE CONTROL FOR AEROSPACE 

Temperature control system for LM rocket 
motors: Heater plus solid-state controller 
built to function over a· 365°F_ range_ 

Molded air-inlet duct with 
integral electrical heaters 
that provide anti-icing for 
helicopter engine_ 

Special oven to hold 60° ± 2°C in any 
ambient from -5. to +055°C. Warm-up time 
20 minutes max. Designed for plug-in service 
and immediate access to circuit board for 
repairs. 

Gyro supports, 
mass produced . 
for a critical 
missile program. 
The metalwork is 
also supplied by 
Cox & Company, 
Inc. Heater reo 
sistance tolerance 
±3%. Temperature 
sensor resistance 
tolerance ±.064% 
at 133"F. 

In 1947 Cox & Company, Inc. pioneered in producing custom-made 
electrical heating elements and temperature control systems. In the 
middle fifties we began to supply electrical ice-protection equipment 
for aircraft. Today, having produced military and space qualified 
hardware in over 9,000 different designs, we remain a leader in the 
aerospace temperature control field. Our design, testing and manu­
facturing facilities, all devoted exclusively to thermal engineering, 
are in many respects unequaled in the aerospace industry. We believe 
that our products have records of performance and reliability that 
are unrivaled. There have been no reported failures of any of the 
mpre than two-and-a-half million Cox Thermopatch ® heating cir­
cuits in service, for example, except when there has been mechani­
cal damage. 

HEATING ELEMENTS 
Cox-designed heating elements can be made to fit virtually any sur­
face, including surfaces with compound curvature; they can be 
supplied in any suitable watt density distribution, with densities as 
high as heat transfer conditions permit. Cox heaters are made with a 
wide variety of materials' and processes, the choices depending on 
the characteristics of the parts to which they will be mounted, en­
vironmental requirements and such customer specifications as 
flammability, toxicity and outgassing. 

TEMPERATURE SENSORS AND CONTROLLERS 
Cox produces surface-mounting resistance-element temperature 
sensors that combine mechanical flexibility and unusual ruggedness 
with high accuracy and stability. They are made flat but can be 
cemented in place on either flat or curved surfaces; if desired, a 
sensing element can be cbmbined in~egrally with a heating element. 
Cox has also developed precision mercury-in-glass thermostats 
which have been tested exhaustively for both durability and per­
formance. These thermostats have been used in series with miniature 
solid-state amplifiers in a number of temperature control systems 
that have been qualified for manned space flight. 

Solid-state controllers, using either resistance-wire sensors or 
thermistors as feedback elements, have been designed for many 
military and aerospace applications. 

OVENS FOR CRYSTALS AND COMPONENTS 
Cox is a major source for special production-run ovens and fre­
quency standards custom-designed to meet previously unobtainable 
performance requirements: fast warm-up, with times under 2 
minutes for temperature excursions exceeding 150°C and stability 
within ± .003°C over an ambient range of -65°C to + 60°C. 

COX & COMPANY, INC. 
TEMPERATURE CONTROL FOR AEROSPACE 

215 Park Avenue South, New York, N.Y. 10003 • (212) 674-4727 
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DOHRMANN. 
SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

DOHRMANN 
ENVIROTECH Division of Envirotech Corporation 

1062 LINDA VISTA AVENUE, MOUNTAIN VIEW, CALIFORNIA 94040 
(415) 968-9710 • TWX 910-379-6972 

PRECISION TEMPERATURE CONTROLS 
1300 SERIES 

1323 SERIES 
Universal 
Mounted 
$12S 

1325 SERIES 
Panel Saver Mounted ................................................ $114.00 
A/N 300-500 Remote Set-Point .............................. 8.00 
Total System Price .................................................... i'::'::.uu 

Option: 
A/N 300-501 Ten Turn Remote Set-Point ................ 50.00 
Total System Price .................................................... $164.00 

2300 SERIES 

2321A SERIES 
"Panel" Mounted $205 

DUPLEX SENSORS 
Required with all models of this series. 
Ranges within limits of -lOO°F to +500°F (nickel-iron type). 
E157-2542 SENSOR .................................................. $27.00 

1321 SERIES 
Panel 
Mounted 
$123 

STANDARD SENSORS 
E157-1238 SENSOR .................................................. $21.00 
E157-2367 AIR SENSOR .......................................... 32.00 
i~vli;:: ';uuvc .:n;II;, ..... O::' :-IU;;';' ui. ~iJoi-u~;.:.ii~: ~.::;-;it:-.::;-::!:..:;-;: :;;-;;;!=t;;:~ ::~::! 

wili operate BETWEEN the limits of -100°F to +5000 F. 
(Nickel-Iron Type) 

E1057-1696 SENSOR ................. : .............................. $35.00 
NOTE: The ~ensor is used for operating temperatures BETWEEN 

the limits of -350°F to +1200°. (Platinum Type) 

. All prices 
·inclulle meter 

2325A SERIES 
"Panel-Saver" 
Mounted $195 
Includes Remote Set-Point 

Ranges which exceed 500°F (platinum type) 
EI057-2586 SENSOR ................................................ $41.00 
Option: Special 10 turn Remote Set-Point A/N 300-501..$45 
E157-2564 AIR SENSOR ............................................ $38.00 

Prices subject 10 change without notice TermS: Net 30 days F.O.B. Mountain View, California 
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SUB-MINIATURE SNAP-ACTION THERMOSTATS 
Elmwood thermostats are engineered for Quick 
thermal response. Their heart is the bimetallic 
snap-acting disc which has proyen highly reliable 

and serviceable OYer hundreds of thousands of cycles. Elmwood, 
precision thermostats are. manufactured and tested to conform 
to milita~ specifications MIL-E-5272. Nickel plating is stand­
ard; other plating available. A variety of brackets and studs, 
as shown, are standard. 

• Many mounting arrangements 
• Exposure from _65 0 F 

to +550'F 
• Proven Military and Civilian 

Performance Record 

• Narrow or Wide Differential 

• Rated to 15 Amps. 
• Immediate Delivery from Stock 

When contacts are closed, current passes from terminal to 
terminal through the stationary contact to the movable con­
tact, which is actuated by the snap movement of bim"etal disc. 
This disc, which is fully insulated from the switch chamber 
by the pin and disc retainer, is affected by surface·or ambient 
temperature changes only. Upon reaching the opening tem­
perature. the disc snaps from a concave to a convex shape, 
releasing the pin which opens the contacts. The open circuit 
allows the temperature to drop and causes the disc to snap to 
its onginal position, closing the contacts. A thermostat which 
closes on a rise in temperature operates in a similar manner, 
but in reverse action. 

Wid. 
Precise, reliable unit for electronic com· 30 12·F 

Wid. 

±5°F munications, missile and oircraft controls, AC/DC 6 

~~~t~~e~;;!~:;oun~~~li~ ~~~o~~~~~b~~~;~:.I---I---I 
125 
AC 

has the highest quality operating parts, a 
phenolic base and metal closure. These 
assure maximum dust protection and high 
thermal and electrical dependability. It'i---+--i 
is available with a variety of mountings 
and terminals. 

+O·F 

to 

+350'F 

ormor. 
5TD 5TD 

Narrow Narrow 

6·F ±'3°F 
Max. Min. 

ELMWOOQ #3100 

AVAILABLE' 
MOUNTING BRACKETS 

Terminal T-l.23 

250 
AC Avail. 200'F 

3100' 

TE'rminal T-116 

3150 

~ ',-/ 

Terminal T-109 

3450 

3700 

Terminal T-130 

Terminal T-133 

3000 

1970 

hIt p+ 

This thermostat is hermetically sealed 
with High compression glass and heJjarc 
welded steel case. It is so construcred as 

30 
AC/DC 6 

to withstand the severest environmental ~--~--t 
conditions such as altitude, shock, vibra­
tion and corrosive atmosphere. It has 
been extenSively tested by government 

125 
AC 6 

~~~:~~~~n~n~n~a~iV~~~~ ;s~r~o:~~, ~~~~ f--,--\---I 
as aircraft warning controls, de-icing 
equipment, etc. Ideal for packaging in 
special enclosures. 

Low silhouette SPST switch, hermetically 
sealed, available narrow or wide differ­
ential as standard. Temperature calibra­
tions pre-set at factory, 100% inspected. 
Open or dose on temperature rise. Heli­
arc welded in steel housing, glass-to­
metal seal at terminal junction. Maximum 
resistance to shock and vibration. Ideal 
for use in heater blankets, computers, 
crystal ovens, electronic and radar equip­
ment, gyros, airborne de-jcers, etc. 

This inexpensive control unit is designed 

250 
AC 

30 
AC/DC 

125 
AC 

30 
AC/DC 

4 

15 

with either phenolic lup to 300°F} or 1-__ \-_-1 
ceramic bose, and has a tight-fitting dust­
proof. metal closure. It i6 recommended 
for applications where its heavy electric 

125 
AC 15 

~~;~tr~~~e~ag:a~::s. it ideol to control ~ __ +-_-I 

A preciSion, single·pole double-throw, 

250 
AC 

30 
AC/DC 

~~;:!~~~~\hg~~s:s s:~~~~~e~:~a;~ %~It~~~ 1---+-";1 
125 
AC 

taneously reverse a signal from one cir· 
cuit to another. Airborne and ground 
control equipment are ideal uses for this 
highiy reliable thermal SWitch. 1---+-";1 

Sub-miniature SPST, snap-action switch 

250 
AC 

30 
AC/DC 

measurinSJ only .42b" in diameter. with 
narrow 1±3°FI tolerance and narrow 
IboFI differential. Hermetically sealed 
steel housing, glass.to.metal seal, all weld· 
ed construction. F~st, reliable, excellent 
for crystal ovens, gyro pl~tforms, he liter 1---+----41 
blankets. computers, test equipment. etc. 
Three terminols and two brackets avo ii­
able. Temperature calibrotions are foc-

. tory preset. 100% thermally and mechan­
ically inspected. 

125 
AC 

-10·F 

t. 

+500·F 

+O·F 

t. 

+350'F 

+90'F 

t. 

+250'F 

Wid. Wid. 
12'F ±5°F 

STO 
5TO 

Narrow Narrow 
6·F ±3°F 
Ma~. Min. 
Avail. to 200°F 

Narrow Narrow 
6'F ±'3°F 

Max. STD 

Avail. 225'F 

Wid. Wid. 
12·F ±5°F 

or more STO 
STD 

10°F ±5°F 

Min. STD 

Wid. Wid. 
20·F ±8°F 
Max. 

Narrow Narrow 
6'F ±3°F 

Max. 

SOME PROTOTYPES AVAILABLE FROM STOCK 

Elmwood also features a U.l_ approved line 
of low-cost thermostats for Commercial 
Applicatiofls. Ask for Folder. 

FIG. 
B210 

SAMPLES AND ORDERINQ 1ft D,de, tD 'acilitate 
the furnishinl of proper samples, the followinl 
information should be iltcladed in RFCl's. 

APPLICATION Description - military, industrial, other 
Function -limit or control 
Environmental exposure - dust, moisture, oil spray, 
. other 

AMBIENT TEMPERATURE EXPOSURE 
Maximum, minimum 

ELECTRICAL REQUIREMENTS 
Resistive or Inductive 
Amperage and Voltage 

PHYSICAL REQUIREMENTS 
Brackets (Stainless Steel only), If required, specify 
Fig. No. shown ' 
Terminals - Specify No. shown 

CALIBRATION 
Opening temperature anti tolerance 
Closing temperature and tolerance 

QUANTITY 

Custom designed package houses 
a non-adjustable. smsp action Elm­
wood Sensors #3100 single-pole. 
single-throw 'or #3700 single-pole 
double-throw thermostat. Perfor­
mance characteristics o!Ire outlir:Jed 
in #3100 t1nd #3700 information 
above. Housing material is stain­
less steel, oil-welded construction. 
Customized connectors, size, and 
threads mlly be designed to suit 
requirements. Qualified by mllny 
milito!lry and aircraft applications; 
complete propospls are aVo!lilo!lble 
upon request. fEMWOOD SENSORS. 

1653 ELMWOOD AVENUE • CRANSTON, RHODE ISLAND 
. PHONE (401) 781-6500 • TWX 710-381-6413 

INC. 
02907 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

THERMISTORS from ~~c~!'~c~ 
1. Glass Coated Beads - used where small size, fast re­
sponse, high precision, stability, and temperatures to 
600°F are required. 
2. Glass Probes - medium-small in size. Many of the 
advantages of beads but rugged, more easily mounted, 
useful in liquid media. 

3. Iso-Curve*lnterchangeable Thermistors - these units 
available in bead or glass probe configurations, follow 
standard curves over wide temperature range, and are 
completely interchangeable. Units match standard curves 
as close as ±¥4% of resistance or as required. 
*R.T.M. 

4. Discs - used where medium power dissipation is a 
requirement and space not a problem. Useful to 300°F. 

5. Washers - used where high power dissipation is a 
prime requirement. 

6. Rods - these units have power dissipation intermedi­
ate between discs and washers and are also used where 
their physical shape is an asset. 

7. Mounted Beads-provide ease in using glass beads in 
such applications as gas chromatography, flow and vacuum 
measurement, etc. 

8. Vacuum and Gas Filled Assemblies - high power sen­
sitivity for specialized circuit applications. 

9. Probe Assemblies - standard catalog types or built to 
specific military or commercial requirements. We are ex­
perienceci in ae:sigll ui ~IUUt: CI~~t::II-l::':ic~ tVI u:: ~;~:j:; ~~ 
application including industrial control and indication, 

ISO-CURVE® Interchangeable ThermistoR's 

F.E.I. Iso-curve· thermistors are special bead and glass 
probe thermistors that have been precision matched at 
the factory to standardized resistance-temperature curves. 
They have the unique and valuable characteristic of com­
plete electrical interchangeability. In addition they offer 
all of the functional advantages associated with standard 
thermistors, including large resistance change per degree 
of temperature change which provides high accuracy and 
resolution. 
Thermistors are normally rated by the value of their re­
sistance at nOF Standard units having the same rated 

. resistance, however, will not exhibit identical resistance­
versus-temperature characteristics over their full tempera­
ture range. Iso-curve thermistors, on the other hand, will 
match a specified R-T curve over full temperature range 
required. Iso-curve thermistors are available at the present 
time in six standardized R-T curve values: 50a, lK, 2K, 
4K, 15K, and lOOK ohms. These standard curves represent 
permanent specifications and an F.E.I. Iso-curve thermis­
tor_ purchased five years from now will be perfectly inter· 
changeable with one of the same value purchased today. 

·MADE UNDER PAT. 3t09227 AND OTHERS. 

Here's help in applying F.E.!. Thermistors ••• 

IIThermistors: Thermistor 
Their Character~ Housing Manual 
istic$ and Uses," (L-5). Detailed 
Detailed bulletin information on 
gives basic infor- how Fenwal 
mation and many Electronics, Inc. 

ISQ-CurYC Thermistor New 24-page 
Thermistors Il·21. MaRuaIIEMC·51. Capsule 
Complete data Most complete Thermistor 
on patented up-to-date listing Course Baak. 
interchangeable of thermistors A complete 
units with identi- available. Theory, primer on 
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aerospace - specializing in telemetry applications, and 
oceanographic - featuring fast response, very high pres­
sure, and interchangeability using our Iso-Curve Thermis­
tors. 
10. NEW "LOW COST" 
Uni-Curve* Interchangeable Thermistors - completely in­
terchangeable units having an accuracy of ±O.2°C over a 
... ..;,_ .............. + .... ,.., .. .."..,,.,. ...... ,...of: no,... +n 7(l0(" ~nn ::II\/::IIil::llnl,::l nn c:np.ri:=-I 
~~d;"-t~-~th~;'toTerances a-ni(range's~ .-.-----.- -. --
*TM 

Tlllermistor IProbe Assemblies 

Standardized thermistor assemblies, provided in complete, 
ready-to·mount housings, enable you to take advantage of 
the precision Cjnd interchangeability of Fenwal Electronics 
thermistors. A complete line of thermistor probes is avail­
able for a variety of missile, aircraft, and industrial appli­
cations, including liquid level indication and control, 
temperature measurement and control of fluids and gases 
and many other applications. Precise calibration can be 
supplied with individual probes at all desired tempera­
tures. Completely interchangeable probes with identical 
resistance-temperature curves are available to any desired 
tolerance down to O.l°C over the full temperature range. 
Most of these housings can be made to meet mil!tary 
specifications if required. 

G·700. (Above) Kit contains 
4 thermistors. PRICE $4.95. 

applications. can build 
Bulletin L-1. thermistor sr.nsor 

assemblies to 
fit your 
reCluirements. 

cal resistance! engineering data, thermistors. 
temperature I;omplete th~ir character-
curves. specifications. istics and uses. 

G·200. Kit contains 12 dif· 
ferent thermistors with 
complete specs. 

Now available . . . UNI· 
CURVE G·500 KIT containing 
6 completely Interchangeable 
thermistors ranging from 3K 
to lOOK ohms. PRICE $19.95. 

Thermistor Data & Curve 
Computer-(G300A) Provides 
resistance temperature char· 
acteristics for a II F. E. I. 
Thermistors. Simplifies se· 
lection of the right ther· 
mistor for every application. 

PRICE $19.95. PRICE $1.50. 

FENWAL ELECTRONICS, INC. 63 FOUNTAIN STREET, FRAMINGHAM, MASS. 01701 • (617) 872·8841 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1971 



Vol.2 ACTIVE COMPONENTS 

Gulton 
3 good reasons to look to Gulton 

for Therm istors 

The broadest line of 
Interchangeable Thermistors 

• Values from 1 through 100 K yield pre­
cision trackrng from -55°C to +150°C 

The only manufacturer of 
Chip Thermistors 
• Small in size ..• ideal for tomorrow's 

m i croci rcu i ts 

• Values from 10 ohms to 10 megohms 
i 

• Terminations ... Kovar tabs, gold plated! 
nickel ribbon or silver 

The greatest variety of 
Thermistor Probe Assemblies 

• Standard or custom designed to your 
specifications 

• For aerospace to medical applications 
i 

• From oceanography to lunar landings 

Gulton manufactures a complete line of thermistors ••• beads, beads-in-bulbs,beads-in-probes, discs, rods and 
wafers. For information on Gulton thermistors, write to the Thermistor Department at the address below. In 
addition, Gulton engineers are available to discuss your thermistor re,quirements, and when necessary, to custom 
design thermistors and probes for your unique appl i cation. 

Gulton Industries, Inc. Microceramlcs DiYislla 
Metuchen, New Jersey 08840 
Phone: 201·548·2800 • TWX·710·998-0592 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

RABBit PRECISION 
TEMPERATURE CONTROLS 

PROPORTIONAl TEMPERATURE 
CONTROlS 

* RELIABLE: Completely solid state. No tubes, relays or 
moving parts to wear out. * CLOSE CONTROL: Proportional plus automatic reset 
plus rate action eliminates temperature "droop" and 
ensures closer temperature control. * HIGH POWER: From a few watts to 300 KW; single 
phase or three phase; 115, 230, or 480 volts. * ANY TEMPERATURE RANGE: Control either heaters or 
coolers from - 200° to + 11 OO°C. 

SINGLE TURN DIAL: Convenient 
direct reading dial for general pur­
pose use. 

TEN·TURN, DIRECT READING DIAL: 
Higher sensitivity than above plus 
10-turn setting potentiometer for 
even closer temperature control. 
Direct read-out of temperature on 
I""rtfa 1'11/ .. 11 1'1 i.o;ll I · ... ·0-' .,- _._ .. 

DIGITAL DIAL: Ten-turn potentiometer 
plus digital dial with 1~1I high 
numerals readable from 30 ft. away! 
Includes front panel on-off switch, 
pilot light and power output meter. 

PROPORTIONAl VAlVE CONTROlS 

For process control applica­
tions where temperature is 
varied by means of motor­
driven proportional valves. 
Three mode, heavy duty con­
struction. 

INFRARED SENSING 
Where temperature must be 
controlled without touching the 
controlled body. Temperature 
ranges 25°C to 3000oC. 

FIXED TEMPERATURE CONTROLLERS 
HIGH RELIABILITY MILITARY TYPES 

Precision temperature control to a 
single selected temperature. Ideal 
for close temperature control of 
floated gyros, delay lines, or other 
military or industrial applications. 
Available for operation from a-c or 
d·c. Output true proportional or 
RFI-free. 

COMPUTER CONTROI.I.ED SYSTEMS 

Complete computer control and 
monitoring systems of temperature, 
pressure, time sequencing, etc. in 
an entire plant full of extruders, 
injection molding machines, envi­
ronmental test equipment, etc. 
PLUS - tape programmers, arbi· 
trary function programmers, cam 
programmers and switching type 
programmers. 

TEMPERATURE INDICATORS 

DIGITAL STYLE: 
Direct digital read-out of tem­
perature in large, 'J{/' numerals. 
Automatic polarity change. BCD 
electrical output optional. Also 
available in conventional meter 
style. 

'tEMPERATURE RECORDERS 
LABORATORY TYPE: Ex­
panded scale readout 
spreads ranges as small as 
%OC over entire scale. 
Eleven ranges give 0.02% 

PANEL MOUNT, STRIP CHART TYPE: 
For continuous indication and re­
cording of temperature at remote 
points. 

TEMPERATURE AlARMS 
Continuous monitoring of tempera­
ture at a remote point. Initiates 
high or low alarm whenever tem­
perature deviates more than a pre· 
scribed amount. 

TEMPERATURE SENSORS 
Wire type resistance sensors pro­
vide maximum sensitivity, linearity, 
& long term stability. Available in 
patch type for surface measurement, 
tubular styles, bayonet mount styles, 
or for air sensing. 

PRESSURE INSTRUMENTATION 

I i:: I 7 
I I 

A complete line of pressure in­
dicators, pressure recorders, 
pressure alarms, and pressure 
sensors. 

PLUS ... special controllers for heating and cooling; relay 
styles; controls for thermoelectronic coolers; humidity 
controls; complete temperature control systems and con­
soles. SEND US YOUR REQUIREMENTS. 

DARRBl, Incorporated 16 FITCH STREET, EAST NORWALK, CONN. 06855; PHONE: (203) 866-2573 
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stone 
CARBON COMPANY 

WASHER THERMISTORS 
In situations where a thermistor is required to handle a relatively large amount of power, Keystone washer type 
therm istors provide a means of obta in ing high power handl ing capabil ity ill a small, econom ical package . .ln add ition, 
washer type thermistors are also very useful where mounting conditions do not permit the use o·f conventional com­
ponent mounting methods. 
Maximum operating temperature 150°C. Standard units are supplied without leads. Units are uninsulated. 

KCC RESISTANCE TEMP. COEF. RATIO BETA oK 

PART NUMBER @25DC ±10% %/"C@25DC 
37.8 DC 37.8 DC 
104.4 DC 104.4 DC 

7611-W28·19.65·73-S1 31.5 -3.83 7.3 3505 
7605-W28-58.2-97-S1 100 -4.40 9.7 4005 
7615-W28-183.2-97-S1 315 -4.40 9.7 4005 
7S13-W28-1 K-131-S1 1850 -4.98 13.1 4535 
7615-W28-2580-141-S1 4840 -5.09 14.1 4665 
7611-W28-5230-155-S1 10K -5.22 15.5 4830 

ROD TYPE THERMISTORS 
==~======a..e~======== 

========~~==~~=== 

DIMENSION 
"T" 

.135 

.070 

.175 

.155 

.175 

.135 

r----- .760" 
j+-T Max. 

.270" 
Min. 

Nom. Dia. 

1.5' ± iii' ·485 ± .030 I 
I, ·1 . 1 
=======lD D~' == .210' Max. 

Leads: T.C. AWG #20 Dissipation Constant: 9MW/DC Approx. Time Constant: .015 seconds approx. T 
Tolerance: ±IO% at 2SOC Max. Operating Temperalure: 125DC 

I RESISTANCE AT DC 
TYPE I 0 I 25 I 37.8 I 50 I 75 

LOW IMEDIUM TEMPERATURE COEFFICIENT 
15-20-35-51 30.6 20 16.4 13.8 9.90 

15-50-42-51 80.6 50 40.1 32.9 22.6 

15-100-42-51 161 100 ·80.2 65.8 45.3 

15-200-42-51 322 200 160 132 90.6 

15-500-50-S 1 847 500 391 314 206 

15-1K-50-SI 1690 lK 782 628 413 

15-2K-52-S 1 3430 2K 1560 1240 808 

15-5K-54-S 1 8680 5K 3860 3060 1980 

15-1 OK-54-S 1 17.4K 10K 7730 6130 3950 

15-20K-59-S 1 35.6K 20K 15.3K 12K 7560 

15-50K-62-S 1 90K 50K 37.9K 29.5K 18.5K 

HIGH UMPERATURE COEFFICIENT 
15-1K-139-S1* 2500 lK 656 451 227 

15-2K-139-S1* 4990 2K 1310 902 454 

15-5K-181-S1 13.7K 5K 315,0 2100 979 

15-10K-192-S1 28.2K 10K 6240 4100 1890 

15-20K-292-S1 67.2K 20K 11.6K 7140 2920 

15-50K-292-S 1 168K 50K 28.9K 17.8K 7320 

15-1 OOK-404-S 1 372K lOOK 55K 32.4K i2.2K 

15-200K-424-S1 753K 200K 109K 63.9K 23.9K 

15-500K-482-S1 1.95meg 500K 268K 154K 55.6K 

15-1 meg-583-S 1 4.06meg 1 meg 523K 294K lOOK 

'Supplled Wllh ±20% lolerance al 25°C only. 

1974 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 

I BETA±IO% I R@ 25°C I Neg. Temp; 

I 104.4 I 125 I (37.8-IO".4DC) I R@ 125DC I~.o~f. @25°C 

7.01 5.65 1500 3.5 1.59 

15.3 11.9 1700 4.2 1.78 

30.6 23.8 1700 4.2 1.78 

61.2 47.7 1700 4.2 1.78 

133 100 1900 5.0 1.98 

266 201 1900 5.0 1.98 

515 387 1950 5.2 2.03 

1240 924 2000 5.4 2.07 

2480 1850 2000 5.4 2.07 

4640 3400 2100 5.9 2.17 

11.2K 8120 2150 6.2 2.22 

111 71.9 3150 13.9 3.38 

222 144 3150 13.9 3.38 

450 276 3425 18.1 3.74 

855 520 3500 19.2 3.83 

1190 685 4000 29.2 4.46 

2980 1710 4000 29.2 4.46 

4540 2080 4400 40.4 4.86 

8740 4720 4450 42.4 4.91 . 

19.7K 10.4K 4600 48.2 5.03 

33.7K 17.1K 4830 58.3 5.22 

\KeHstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 75857 
874-834-7597 • Telex No. 97-775 
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stone 
CARBON COMPANY 

KEYSTONE LOW-COEFFICIENT THERMISTORS 
For appl ications such as coil compensation which require a low temperature coefficient thermistor, Keystone offers 
the low coefficient, series 2 group of thermistors listed below. To specify a unit on this list, specify the code number 
followed by the resistance at 25°C. For example, a 1 RSl·100 is a disc .2" diameter and .1" thick having a resistance 
of 100 ohms ±10% at 25°C. Various coatings, tolerance patterns and lead configurations are available on request. 

CODE NUMBER lRSl 

TYPE DISC 

lAr rCl 

STANDARD I~ ro LEAD 

CONFIGURATION B ~II .. 
0 

L 
leads AWG 20 (.032 Oia.) 
Material Tinned Copper 
Oiss. Constant 10 mw/oC 
Time Constant 55 Sec. 
Max. Watt Rating Iv.. Watts 

Dimensions A .200 ± .020 
in B .100 ± .020 
Inches C .375 ± Nominal 

0 IV2Minimum 

BETA* . Negative Temperature IRSI 2RSl 3RSl Degrees Coefficient R@25"C R @25"C R@25"C Kelvin 'YorC@25"C 

1000 1.14 5 .75* 20 

1050 1.18 10 1.5 45 

1100 1.23 15 2.5 70 

1600 1.69 275 45 1200 

1700 1.78 425 70 1900 

1800 1.88 650 100 2900 

1900 1.98 1000 150 4200 

2000 2.07 1400 220 6000 

2100 2.17 2000 330 9000 

*Supphed with ±20'YO tolerance at 25°C only. Correct type number is 2RS2-.75. 

2RSI 3RSI 

DISC RECT. ROD 

r[J, rc~ ~1J~~ rO r 1 1 ·1 ~ 0 

L J 
AWG 20 (.032 Oia.) AWG 24 (.020 Oia.) 
Tinned Copper Tinned Copper 
16mw/oC 10mw/oC 

85 Sec. 75 Sec. 
2 Watts IV. Watts 

.500 ± .025 .150 ± .025 

.100 ± .020 .260 Maximum 

.375 ± Nominal .500 ± .050 
IV2 Minimum ,'/2 Minimum 

*BETA is calculated between the temperatures of 37.8 and 
104.4°C. Tolerance on Beta is ±15% for Betas of 10000K 
to 1l0ooK and ±10% for Betas of 16000K to 2100oK. 
Standard resistance tolerance is ±10% @ 25°C. Other 
tolerances are available upon request. 
Standard thermistors are suppl ied without coating. 
Maximum operating temperature: 150°C. 
Lead lengths conforming to printed circuit requirements 
are available on request. 

CRYOGENIC THERMISTORS 
FDr OperatiDn Temperature 

TYPE In Liquids Resistance Coefficient 

RLlOX04·l0K·315·S5 Oxygen 10K - 8.4%/oC 
Nitrogen 31.5K -lO.4%/oC 

RL06X0628·31.7K·315·S5 Oxygen 31.7K - 8.4%/oC 
Nitrogen lOOK -10.4%/oC 

L0904·6.6K·H·T2 . Hydrogen 6.6K -13.0%/oC 

L0904·125K·H·T2 Hydrogen 125K -17.0%/oC 
L0904·l80K·H·T2 Hydrogen l80K -18.0%/oC 
L0904-100K-HE· T2 Helium lOOK -275 %/oC 
l0904-3meg·HE·T2 Helium 3 meg. -300 %/oC 

Physical size of these units is approximately .1' diameter, and .04' thick, except the 
RlOSXOS28, which is a rod, .OS' square and .28' long. Units are also available in TO·5 
can mountings. 

Low Temperature Types-Designed for operation in varia 
ous cryogenic liquids these units are especially useful for 
liquid level detection. In this type of application the thermo 
istor is slightly self·lieated by passing a small current 
through the unit. The heat developed in the unit is dissi· 
pated more rapidly in the liquid than when the thermistor 
is above the liquid. The resulting change in body tem· 
perature results in a change in resistance which is easily 
detected because of the high temperature coefficient of 
the thermistor. The units listed in the table are standard 
low tempElrature therm istors. 

\KeHstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-834-1591. Telex No. 91-'715 
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·Keh.!!~!!e 
TYPE E 

MAX. WAnAGE RATING (WAnS) 
R 0.36 

~SSIPATION CONSTANT (MW/·C) 0 2.9 
TIME CONSTANT (SECONDS) W 10 

.10 
THERMISTOR DIA. (IN.) A N ±.010 

U .03 
THERMISTOR THK. (IN.) & M ±.010 

& 
MAX. THK. OVER LEADS (IN.) C E .100 

LEAD SIZE (A.W.G.) R 30 
TEMPERATURE ·C 37.0 25 

1 196 311.0 

2 248 397.5 

81 3 304 492 

4 356 581 

S 432 712 
RL Radial Leads C B 6 489 811 • -.L 

I I 7 600 1006 

TT 8 718 1215 

9 860 1469 

~ 
10 993 1712 

11 1070 1850 

12 1340 2330 

13 1550 2710 

C 14 1930 3400 
OL OPPosite Leads 

* 
B 

* 
15 2240 ·3960 

I I 
I" f 16 2600 4620 

17 3010 5370 

Units on this Irst are available 
18 3490 6250 

in the two lead configurations 19 4050 7280 
shown above. Standard toler· 
ance is ±lO% at 37.8°C, with 20 5050 9140 
±lO% @ 25°C also available. 
Tolerance on resistance ratio is 21 5860 10640 
±.3. Maximum operation tem· 
perature is l50°C. To specify 22 7310 13350 
a unit on this list, first indicate 
RL or OL for lead configuration. 23 8470 15520 
Next list the row number, the 
column number and the num· 24 10600 19510 
ber 1 for series."l". If the toler· 
ance is to be at 25 rather than 25 13200 24400 
37.8, add a "T". For example, 
an RL23SIT is a unit having 26 16500 30650 
radial leads and a resistance of 
54000 ohms ±10% at 25°C. 27 20600 38450 

28 25700 48200 
Keystone also supplies larger 
size disc units up to and includ· 29 32100 60400 
ing 1.00 inch in diameter. For 
more information on these larger 30 40000 75600 
discs, request the complete 
Keystone cata log. 31 46400 8BOOO 

32 53800 102300 

33 62300 118700 

34 77900 149000 

DISC TYPE THERMISTORS 
SERIES NO. 1 

$ F 8 
0.02 0.08 1.00 
6.6 7.0 0.0 

45 50 60 := ... 
.12 .20 .30 UI UI~z u 

±.010 ±.020 ±.020 Z ~:c~ 
'" .... -.15 .06 .06 ;g ","'''' 

±.025 ±.015· ±.015 " ...... ::I", ... ::ec; 
. 150 •• zl!!u .260 .150 

24 24 24 37.0"C %/"C 
37.0 25 37.0 25 37.8 25 104.4"C @25·C 

682 1082 98.0 155.4 43.6 69.1 7.0 3.74 

862 1382 124 198.8 55.0 88.2 7.3 3.83 

1060 1717 152 246.0 67.5 109.4 7.6 3.92 

1240 2020 178 290.5 79.0 128.8 7.8 3.98 

1500 2470 216 356.0 95.9 158.0 8.1 4.06 

1700 2820 244 405 109 180.8 8.3 4.12 

2090 3500 300 503 133 223.0 8.6 4.20 

2500 4230 359 607 160 270.5 8.9 4.28 

2990 5110 430 734 191 326.0 9.2 4.35 

3460 5970 497 857 221 381.0 9.5 4.43 

3720 6430 535 925 238 412 9.7 4.46 

4650 8100 668 1163 297 517 10.0 4.51 

5390 9430 774 1354 344 602 10.2 4.55 

6730 11850 966 1701 429 755 10.5. 4.60 

7BOO 13BOO 1120 1981 498 8Bl 10.7 4.63 

9040 16060 1300 2310 577 1025 10.9 4.67 

10500 18730 1510 2695 669 1193 11.1 4.70 

12200 21B50 1740 3115 776 1390 11.3 4.73 

14100 25350 2020 3630 899 1616 11.5 4.76 

17600 31B50 2520 4560 1120 2025 IL8 4.81 

20400 37050 2930 5320 1300 2360 12.0 4.84 

25500 46600 3660 6680 1620 2960 12.3 4.88 

29500 54000 4240 7770 1880 3445 12.5 4.91 

36800 67700 5290 9740 2350 43'30 12.8 4.94 

46000 85100 6600 12210 2940 5440 13.1 4.98 

57400 106700 8240 15320 3660 6800 13.4 5.01 

71600 133700 10300 19230 4570 8530 13.7 5.05 

89400 167600 12800 24000 5710 10710 14.0 5.08 

112000 211000 16000 30100 7130 13420 14.3 5.11 

139000 263000 20000 37800 8900 16B30 14.6 5.14 

162000 307000 23200 44000 10300 19530 14.8 5.16 

187000 355500 26900 51100 12000 22800 15.0 5.18 

217000 414000 31200 59500 13900 26500 15.2 5.20 

271000 518000 38900 74400 17300 33100 15.5 5.22 

\Kehstone CARBON COMPANY 

Thermistor Division. St. MaTYs, Pa. 15857 
814-834-1591. Telex No. 91-715 
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A (Max.) ~ 

Tinned Gopper 
AWG #26 
(.016" Dia.)4 

Fig. 1 

A (Max.) 

Tinned Gopper 
AWG #24 
(020" Dia,)4 

Fig. 3 ! 
~ 

KCC TYPE 

RLlo04-6S.6-S9·D1 
RLlo03-312-73-Dl 
RLlo07-624-73·Dl 
RLloI3·1248·73·D1 
RLlO03·1746·97·Dl 
RLlo04·291o·97·D1 
RLlO09·S820·97·D1 
RL2004·16.4·S9·D1 
RL2007 -32.8·59·D1 
RL2003·62.4· 73·D1 
RL200S·124.8·73·D1 
RL2008·187.1·73·D1 
RL2013·312·73-D1 
RL2004·582·97·D1 
RL2007·1164·97·Dl 
RL201O·1746·97·Dl 
RL3004·6.56·59·D1 
RL3S04·31.2·73·Dl 
RL4004·174.6·97· D1 
RL4504-3. 28·S9- D1 
RL4S04·15.6·73·D1 
RL4504·116.4-97-D1 
RL7605·6.24-nDl 
RL760S·S8.2·97·D1 

CARBON COMPANY 

lW'Min. 
I 

! !~1 
~ .250" Ref. GIG 

R @25°C 

100 ohms ±2o% 
500 ohms ±10% 

1000 ohms ±lo% 
2000 ohms ±1O% 
3000 ohms ±1O% 
SOOO ohms ±10% 

10000 ohms ±10% 
250hms±20% 
SO ohms ±20% 

100 ohms ±10% 
200 ohms ±10% 
300 ohms ±10% 
SOO ohms ±10% 

1000 ohms ±10% 
2000 ohms ±10% 
3000 ohms ±1O% 

10 ohms±2o% 
50 ohms ±10% 

300 ohms ±lO% 
50hms±20% 

250hms±10% 
200 ohms ±10% 

10 ohms±20% 
100 ohms ±10% 

MaXImum operallng temperature: 125°C 

eem /1971 
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DISC TYPE THERMISTORS 
WITH CROSSED LEADS 

Tinned Gopper 
AWG #24 
(.020" Dia.)4 

r, r Dim. B 

T 1M
;" 

e Improved stability at 
higher temperatures 

• Fast time response 
• low cost reliable unit 

for intermediate power 
ranges 

j.- .156" Ref. GIG 
Fig. 2 

All parts dip soldered 

A (Max.) 

Tinned Gopper 
AWG #22 
(.025" Dia.)4 

~ Fig. 4 
-.\ 

Fig. 1 A 
Max. 

1 .110" 
1 .110" 
1 .110" 
1 .110" 
1 .110" 
1 .110" 
1 .110" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
2 .220" 
3 .320" 
3 .370" 
3 .420" 
4 .475" 
4 .475" 
4 .475" 
5 .795" 
S .795" 

T 
1%" Min. 

I 

~ III 
Tinned Gopper 
AWG #20 
(.032" Dia.)4 

T 
IV2"Min. 

I 

~ ~ ~~l 
It- .328" Ref. GIG 

Fig. 5 

~ 14--:328" Ref. GIG 

B Ratio Temp. Coef. 
Max. R @ 25°C/R @ 125°C % per °C at 25°C 

.120" 13.91 -3.38 

.110" 19.22 -3.83 

.160" 19.22 -3.83 
.225" 19.22 -3.83 
.110" 29.28 -4.39 
.120" 29.28 -4.39 
.180" 29.28 -4.39 
.125" 13.91 -3.38 
.165" 13.91 -3.38 
.11S" 19.22 -3.83 
.140" 19.22 -3.83 
.175" 19.22 -3.83 
.230" 19.22 -3.83 
.12S" 29.28 -4.39 
.16S" 29.28 -4.39 
.19S" 29.28 -4.39 
.125" 13.91 -3.38 
.12S" 19.22 -3.83 
.125" 29.28 -4.39 
.130" 13.91 -3.38 
.130" 19.22 -3.83 
.130" 29.28 -4.39 
.150" 19.22 -3.83 
.150" 29.28 -4.39 

\KeJistone CARBON COMPANY 
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CARBON COMPANY 

MOLDED-IN-LEAD BEAD AND ROD THERMISTORS 
Using a technique developed at Keystone, these units feature leads which are molded directly into the body 
of the thermistor. This technique yields a more reliable thermistor and by eliminating several operations permits 
lower prices. These units are particularly intended for applicatiqns where small size and fast response are major 
requirements. 

RESISTANCE AT ·c: 
TYPE 

0 25 37.8 75 104.4 150 260 

l0504·329·59·M2 1245 500 329 114 56 22.4 • 
l0504·550·71·M2 2480 878 550 169 77 29 5.5 

l0504·1220·81·M2 6210 2000 1220 344 151 53 9 

l0504·1248·73·M2 5520 1984 1248 376 171 62 • 
l0504·1500·85·M2 8010 2515 1500 409 176 61 10.5 

l0504·5000·95·M2 27.7K 8560 5000 1290 526 168 23.4 

l0504·33.3K·125·M2 221K 60.4K 33.3K 7380 2665 711 70.6 

l0504·55K·120·M2 360K lOOK 55K 12.5K 4.58K 1246 127.6 
* These units processed for operation to 150°C maximum, All others, to 260°C Max. 

"M2" in the above type numbers designates ±10% tolerance on resistance at 25°C. 

RESISTANCE AT oc: 
TYPE 

0 25 37.8 75 104.4 150 260 

l060637 ·6K·85·M2 31.8K 10.lK 6000 1640 706 242 40.7 

l060637·10K·85·M2 52.2K 16.7K 10K 2750 1175 403 67.8 

l060637·22K·95·M2 122K 37.5K 22K 5700 2315 739 104 

l060637 ·45K·1 03·M2 266K 78.2K 45K 11.1K 4370 1314 166 

l060637 ·60K·1 03·M2 355K 104K 60K .14.8K 5830 1750 222 

l060637 ·200K·120·M2 1.3 meg 363K 200K 45K 16.7K 4520 '520 

l060637·350K·125·M2 2.35meg 637K 350K 76.5K 28K 7630 793 

L060637·1.4 meg·145·M2 10.2meg 2.62 meg 1.4 meg 284K 96.6K 23.8K 2070 

"M2" in the above type numbers designates ±10% tolerance on resistance at 25°C. 

GLASS BEAD THERMISTORS 
RESISTANCE AT·C 

TYPE 
-21SC O·C 2S·C 37.S·C 50·C 

RL0504·614.8· 7l·Gl (a) 7.680K 2.775K lK 614.8 398.5 

RL0504·55.53 K·120·G1 (6) 1.286 meg 364.5K lOOK 55.53K 33K 

RL0504·272.6K·142·Gl (c) 7.385 meg 1976K 500K 272.6K 158.7 K 

104.4·C 

86.6 

4.62K 

19.09K 

Physical siie: .065" dia. max., .085" long max. 
Leads: .004"platinum, 1/2" long 
Dissipation Constant: 0.6 MW 1°c Approx . 
. Time Constant: 7.5 seconds Approx. 
All units are coated with a protective green glaze. 

Physical size: .120" dia. max .. 420" long max. 
Leads: .010" platinum, 3/4" long 
Dissipation Constant: 2.8 Mwl °c Approx. 
Time Constant: 35 seconds Approx. 
Maximum Operating Temperature: 260°C. 
All units are coated with a protective green glaze. 

150·C 

.32.85 

1.284K 

4.7K 

Glass bead therm istors are ex· 
ceptionally stable because the 
glass seal protects the thermistor 
from hostile environmental con· 
ditions. Most glass beads are 
mounted into probes for their 
end use application. 

"G1" In the above type numbers deSignates ±20% tolerance on resistance of 25"C. 
(a) Temp. coefficient -3.88%/oC @ 25°C 
(b) Temp. coefficient -4.80%/"C @ 25°C 
(c) Temp. coefficient -5.04%/oC @ 25°C 

l r·120IlMax. 

~.100" Max. . n%" Nom. 

~ 0 

Leads: Two AWG #38 (.004" dia.) platinum wire 
Dissipation Constant: 0.75mw;oC @ 25°C approx. 
Time Constanl: 16 seconds approx. 
Insulation: Glass encapsulated 
Maximum Operating Temperature: 260°C 

\KeNstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-834-1591 • Telex No. 91-715 
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CARBON COMPANY 

VERSATiliTY YOU CAN USE IN THERMISTOR PROBES 
The probes illustrated below include stainless steel, aluminum, and chrome plated materials in a variety of con­
figurations. Any thermistor listed in the table below can be provided in one or all of the probes pictured. In addition, 
a variety of other designs ar:e available. These probes are used in conjunction with solid state circuitry for liquid 
level measurement, and for use as sensors to measure the temperature of liquids or surface temperatures. For full 
particulars, write detailing your proposed application. 

KEYSTONE TYPE THERMISTOR RESISTANCE 
O°C 150°C 25°C 37.8°C 104.4°C 

370603 -62.66-71-S 282.6 3.308 100 62.66 8.825 
370603-119.1-85-S 631.2 4.800 200 119.1 14.01 
370603-375.3-95-S 2132 12.76 650 375.3 39.48 --
0503-630-71-S 2750 33.26 lK 630.0 88.80 
370603-1145-103-S 6733 33.78 2K 1145 111.1 
3i0603-2801-120-S 18.23K 64.42 5K 2801 233.6 
370603-4452-125-S 29.74K 96.61 8K 4452 356.2 

-
060337-6266-71-S 28.26K 330.8 10K 6266 882.5 
060337-11910-85-S 63.12K 480.0 20K 11.91 K 1401 
0503~16920-112-S 105.3K 426.4 30K 16.92K 151"1 
060337 -37.53K-95-S 213.2K 1276 65K 37.53K 3948 
0503-55.3K-125-S 361.0K 1153 lOOK 55.30K 4420 
060337-114.5K-l03-S 673.3K 3378 200K 114.5K 11.11K 
060337 -280.1 K-120-S 1.823 meg 6442 500K 280.1 K 23.36K 
060337 -445.2K-125-S 2.974 meg 9661 800K 445.2K 35.62K 
050446-556.5K-125-S 3.717 meg 12.08K 1 meg 556.5K 44.52K 

All parts 260°C Max. operating temperature. 

232°C 
.8910 

1.174 
2.826 
8.800 
6.607 

11.18 
16.29 

. 89.10 

117.4 
83.20 

282.6 
--

189.6 
660.7 

1118 
1629 
2037 

for temperature measurement 

Circuit A Circuit B 
Combining high temperature sensitivity with high sig­
nallevel, thermistors are ideally suited for temperature 
sensing. In circuit A, as the temperature of the therm­
istor increases, its resistance decreases, allowing more 
current to flow. If additional sensitivity is required, a 
bridge circuit like that shown at B may be used. 

for liquid level detection 

The therm istor is slightly self-heated by passing a small 
current through the unit. The heat developed in the 
unit is dissipated more rapidly in the liquid than when 
the thermistor is above the liquid. The resulting change 
in body temperature results in a change in resistance. 
This in turn causes a change in the current in the circuit 
which can be detected by a relay or other means. 

\KeNstone CARBON COMPANY 

Thermistor Division. St. Marys, Pa. 15857 
814-834-1591 • Telex No. 91-715 
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N'tt THERMISTORS 
INDUSTRIES 

BEAD ~ 043 Nom Le.d,AWG.". 
• . 1004 Pt-/r) 

Glass coated bead Thermistors. These are I 
small size with fast response, and improved I I 
high·temperature stability up to 400"C. Leads r 1/4 min. .., 

are fired-in platinum iridium. 

Zero Power 
Resistance Res. Ratio Oiss. Canst. Time 

Cat. No. at 25°C, 25°C/125°C in wrc Canst. 

BIB-202 2,000 19.8 
BIB-503 50,000 35.0 0.7 2 Sec. 
BIB-154 150,000 39.7 
BIB-504 500,000 46.5 
BIB-lOS 1,000,000 51.5 

BEAD PROBES ~"'M~" ;S~~';:;::' 

Rugged glass bead probes. Tinned Dumet leads. TF==,,,' --I-- '" .-1 
Max temp 40QoC ..... 20% Tor '""Bead probes also available in 2" lengths. ,--

Zero Power 
Resistance Res. Ratio Diss. Canst. 

Cat. No. at 25°C, 25°C/125°C in W/oC 

BIG-202 2,000 19.8 
BIG-503 50,000 35.0 1.0 
BIG-154 150,000 39.7 
BIG-504 500,000 46:5 
BIG-lOS 1,000,000 51.5 

DISCS 
Disc shaped Thermistors with Close Electrical 
Tolerances. - .-

Resistance Res. Ratio Diss. Const. Time D 
Cat. No. 25°C ± 10% 25°C/125°C in wrc Const. (sec.) (Norm) 

4D051 200,000 48.78 4.5 
4D053 100,COO 48.78 3.5 
10051 20,000 29.85 4.5 
ID053 10,000 29.85 2 3.5 0.050 
20052 2,000 19.80 4 
2D054 1,000 19.80 3 
30052 200 12.95 4 
30054 100 12.95 3 
ID101 10,000 29.85 12 
10103 5,000 29.85 8 
2DI02 1,000 19.80 4 10 0.1 
2DI04 500 19.80 6 
3DI02 100 12.95 10 
3DI04 50 ~ 6 
ID201 3,000 29.85 8 34 
ID203 1,000 29.85 7.5 19 
20202 300 19.80 8 28 0.2 
2D204 100 19.80 7.5 16 
30202 30 12.95 8 28 
30204 10 12.95 7.5 16 
ID301 3,000 29.85 11.5 85 
ID303 1,000 29.85 9.0 48 
20302 300 19.80 10.5 75 0.3 
2D304 100 19.80 8.5 38 
3D302 30 12.95 10.5 75 
3D304 10 - 8.5 38 
ID401 1,000 29.85 15.5 80 
ID403 250 - 14 35 
20402 100 - 15.5 70 
20404 25 - 14 25 0.4 
3D402 10 12.95 15.5 70 
3D404 2.5 12.95 14 25 
ID501 1,000 - 19 140 
ID503 500 - 16.5 90 
20502 100 - 17.5 120 0.5 
20504 50 19.80 15.5 70 
3D502 10 12.95 17.5 120 
30504 5 12.95 15.5 70 
10751 250 - 26 150 
ID753 100 29.85 22 80 
20752 25 - 24 120 0.75 

Time 
Canst. 

25 Sec. 

T 
(Norm) 

0.048 
.024 
.048 
.024 
.034 
.017 
.034 
.017 
.095 
.048 
. 070 
.035 
.070 
.035 
.114 
.038 
.084 

.. 028 
.084 
.028 
.256 
.086 
.189 
. 063 
.189 
. 063 
.152 
.038 
.112 
.028 
.112 
.028 
.238 
.119 
.175 
.088 
.175 
.088 
.134 
.053 
.098 

DISCS (Contd.> 

Resistance Time D T 
Cat. No. 25°C ± 10% 

Res. Ratio l,Diss. Const. 
25°C/125°C in W;oC Const. (sec.) (Norm) (Norm) 

20754 10 19.80 20 50 
3D752 2.5 - 24 120 
30754 1.0 12.95 20 50 
10901 250 - 37 260 
10903 100 - 32 155 
20902 25 - 34 230 
20904 10 - 30 120 
3D902 2.5 - 34 230 
30904 1.0 - 30 120 

RODS 
Rod Thermistors with Close Electrical Toler· 
ances. Tinned Copper Leads. 

Resistance Oiss. Const. Time Const. 
Cat. No. 25°C ± 10% in wrc (sec.) 

1R051 100,000 
2R052 10,000 3 12 
3R052 1,000 
IR111 100,000 10 70 
1Rll3 31,500 7 50 
2Rl12 10,000 8 70 
2R114 4,300 6 50 
2R116 3.150 6 50 
3R1l2 1,000 8 60 
3R114 430 6 40 
3R116 315 6 40 
IRl7l 50,000 18 120 
IR173 20,000 13 80 
2R172 5,000 15 120 
2R174 2,000 11 80 
3R172 500 15 110 
3R174 200 11 80 

.039 

.098 

.039 

.238 

.095 
1.0 .175 

.070 

.175 

.070 

B (Norm) D (Norm) 

0.5 0.05 

1.6 
0.9 
1.6 
0.9 0.112 
0.9 
1.6 
0.9 
0.9 
1.8 
1.1 
1.8 0.173 
1.1 
1.8 
1.1 

H SERIES. F'---l::::r.~ +-1 
Small, rugged, hemetically sealed. Gold plated LA Do. Gi.~ 
Dumet leads. Use up to 2750C. E'''i,," 

Resistance Res. Ratio Diss. Const. 
Cat. No . 25°C ± 10% 25°C/125°C in W/oC 

4HI05 1,000,000 48.78 
4H504 500,000 48.78 
IH104 100,000 29.85 
IH503 50,000 29.85 2 
1H203 20,000 29.85 
2HI03 10,000 19.80 
2H502 5,000 19.80 
2H202 2,000 19.80 

WASHERS 
Large size rugged Thermistors where large 
mass is required . 

Resistance Res. Ratio Oiss. Const. 
Cat. No . 25°C ±.10% 25°C/125°C in W;oC 

4W751 4.150 48.78 
4W753 3.150 48.78 
4W755 1,000 48.78 
IW751 415 29.85 
IW753 315 29.85 
IW755 100 29.85 55 
2W752 41.5 19.80 
2W754 31.5 19.80 
2W756 10 19.80 
3W752 4.15 12.95 
3W754 3.15 12.95 
3W756 1 12.95 

These washers may be obtained in either bolted 
or soldered assemblies. 

Time Const. 
(sec.) 

8 

B (Norm) 

.191 

.145 

.046 

.191 

.145 

.046 

.140 

.106 

.034 

.140 

.106 

.034 
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I\I~ VARISTORS 
INDUSTRIES 

RODS -~~4( II· ~ 9/31" V4" r---IV2"~ 

I r 1 1 N •• 20 AWG. C •• ,. 
I-------L--J [.D32" dlam.) 

NL Industries varistors protect circuits and 
components from inductive voltage surges 
by limiting peak discharge voltage, when AC 
or DC magnetic or inductive circuit is suddenly 
interrupted. Applications include rectification 
of assymmetrical waveforms in TV circuits to 
aid High Voltage Regulation, Max. Temp. 1l0oC 
±. 20% Tol. 

Catalog Power 
Number DC Volts Watts 

72R-2200 3300 0.4 
72R-2100 1700 0.25 
71R-2100 1100 0.25 
69R-2100 600 0.25 
68R-2100 300· 0.25 
6611-2100 150 0.25 

DISCS 
NL Industries varistors protect circuits and 
components from inductive voltage surges 
by limiting peak discharge voltage to a safe 
value when AC or DC magnetic or inductive 
circuit current is suddenly interrupted. Black 
dielectric coating applied after impregnation 
for moisture protection. 

0== 

Continuous Continuous Discharge 
Catalog Operating Volts Power Capacity 
Number DC AC Watts Watts-Seconds 

700-5010 150 135 .25 30 
680-5010 60 54 .25 30 
670'5010 30 27 .25 30 
6~l)-5010 15 13.5 .25 30 
710-7000 150 135 .75 50 
680-7000 60 54 .75 50 
660-7000 30 27 .75 50 
630-7000 15 13.5 .75 50 
710-10000 300 270 1.5 275 
680-10000 150 135 1.5 275 
660-10000 60 54 1.5 275 
630-10000 30 27 1.5 275 

WASHERS 
NL Industries varistors protects circuits and 
components from inductive voltage surges 
by limiting peak discharge to a safe value when 
AC or DC magnetic or inductive circuit current 
is suddenly interrupted. Silicone impregnation 
provided to insure protection against moisture. iB 

Continuous Continuous . Discharge 
Order Operating Volts Power Capacity 

Number DC AC Watts Watt-Seconds 

71W-30100 1500 1350 3.5 9,250 
69W-30100 300 270 3.0 5,100 
68W-30100 150 135 3.0 1,700 
67W-30100 60 54 3.0 1,700 
66W-30100 30 27 3.0 1,700 
63W-30100 15 13.5 3.0 1,350 
62W-30100 7 6.3 3.0 1,100 
69W-60100 27!i 250 10 22,500 
6SW-60200 200 180 10 22,500 
68W-60100 150 135 10 22,500 

ASSEMBLIES 
NL Industries varistors protect circuits and components from inductive 
voltage surges by limiting peak discharge voltage to a safe value when 
AC or DC magnetic or inductive circuit current is suddenly interrupted. 

These assembles have one or more NL Industries washers connected 
in series or parallel. Washers are bracket-mounted on a horizontal 
bolt with spring lock washer for contact pressure. Washers are insulated 
from central bolt and mounting brackets. Bracket mounted assemblies 
available for stud mounting. Substitute "C" for "A" or "B" in type 
number. All varistors moisture protected with silicone impregnation. 

DC Operating Power Loss in 
Catalog Number Volts Oper. Watts WASHERS 

9RV3AI 6 3 1 

9RV3A2 6 6 2 

9RV3A3 6 12 4 

9RV3A4 12 3 1 

9RV3A5 12 6 2 

9RV3A6 12 12 4 

9RV3A7 25 6 2 

9RV3A8 50 3 1 

9RV3A9 50 6 2 

9RV3AIO 50 12 4 

9RV3All 100 6 2 

9RV3AI2 150 3 1 

9RV3AI4 300 3 1 

9RV3AI5 600 6 2 

9RV6AI 150 10 1 

9RV6A2 150 20 2 

9RV6A3 150 30 3 

9RV6A4 150 40 4 

9RV6A5 300 20 2 

9RV6A6 275 10 1 

9RV6A7 275 20 2 

9RV6A8 275 30 3 
9RV6A9 275 40 4 

9RV6AIO 550 20 2 

9RV6A50 150 200 20 

9RV6A51 200 200 20 

9RV6A52 275 200 20 
9RV6A53 300 240 24 

9RV6A54 400 240 24 

9RV6A55 550 240 24 

9RV6A60 150 100 10 

9RV6A61 200 100 10 

9RV6A62 275 100 10 

9RV6A63 300 120 12 

9RV6A64 400 120 12 

9RV6A65 550 120 12 

9RV3A51 1500 3.5 1 

9RV3A52 3000 7.0 2 

9RV3A53 4500 10.5 3 

9RV3A54 6000 14.0 4 

9RV3A55 7500 17.5 5 

9RV3A56 9000 21.0 6 

9RV3A57 10500 24.5 7 
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Nl 
INDUSTRIES 

NL INDUSTRIES TEMPERATURE SENSING PROBES 

Probes of various types and designs 
are available from NL Industries. 
These highly sensitive devices with 
National Lead quality thermistors 
built in are used for sensing tem­
perature, air flow, liquid level and 
liquid flow. The shape and size of 
these devices will depend on how 
they are used. A careful inspection 
of the figures below will give an indi­
cation of the typical probes available 
from NL Industries. Other config­
urations are available upon request. 

The thermistors and varistors listed 
above and on the previous pages are 
only typical products available. Ther­
mistors and varistors possessing dif­
ferent electrical characteristics and 
shapes are available by contacting 
NL Industries, Electronics De­
partment, Box 420, Hightstown, New 
Jersey 08520. 
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THERMOCONTROL DIVISION ~ Since1922 

Temperature Measurement and Control Equipment 
Direct-Reading 

Wide Range: ·lOO·C to +SOO·C 

Accuracy: ±0.7S·C 

Response: 0.5 min. 

Probes: Platinum 

A wide range thermometer for precise 
temperature measurements of liquids. 
gases and atmosphere. 

Price: $450.00 

Voltage/Power Ratings: Single Phase 50/60 Hz 
115V. line-15A .• 1.5 kW max load 
20BV. line-15A .• 3 kW max load 
230V. line-l5A .. 3 kW max load 

Accuracy: To ±0.05·C of set point 

Range: From 100·C to 400·C 

A miniature. solid·statl! device for delivering 
precise power to control temperature light or 
any other desired load within its range. 

Price: $37.80 

Lowest Cost 

Electronic Thermometer 

Model 212 Proportional Temperature Controllers 
Proportional Controller 

Model 70 

RFL offers a wide 
selection of control­
lers for most any 
_ ...... I! ... "'+:,.. .... " .. inl""llifi_ 

~;;;t' ~"'n'd -'~aj;~-~~w 
advancement in the 
field is the new 
Model 70 Propor­
tional Controller. This 
miniature. low cost 
unit provides true 
proportional control 
and is competitive 
with on-off or fixed 
temperature types. 

Model Range 

40 -lOO·C to 400·C 

70 -lUU"(; to 4UU'(; 

72 -lOO·C to 400·C 

80 -lOO·C to 400·C 

90 -lOO·C to 400·C 

'of set point for 10% load 

Accuracy' Load 

±0.1 ·C 0-2VDC out 

::!:u.UO"C IU:; fty', 

±0.5·C To 1.5 kW 

±0.1 ·C To 100 kW 

±0.1 ·C To 100 kW 

Probe 
Resistance Features Price 

8000 to 300 ohms 
Servo equipped $151.00 valve use 

OEM instailation- 37.80 
","''''1'\ .l_ 1 nn _L_ .. 

miniature·non-
ouuu LV J.uu UIIIII ... im.i;"'Q~;'-'6 

Zero voltage firing 
eliminates radio 50.00 

8000 to lOO ohms 
frequency inter-
ference 

Compact fast 155.00 
8000 to 300 ohms 

response 
non·indicating 

8000 to 300 ohms 
Low cost pre- 250.00 cis ion indicating 

Prices less probes and are for 115V 1.5 kW lsl 
5CR's replace bulkier auto·transformers and saturable core reactors with a resultant line of light, compact and 
reliable controilers. . 

Temperature Control and Monitoring Systems 
Custom Servicel Engineering Consultation 
RFL offers custom temperature control, alarm. and monitoring systems 
for simple or complex applications. whether it be of single or multi· 
channel operation. This is accomplished by combining RFL's standard 
line of Proportional Controllers. Thus by using an already proven RFL 
Proportional Controller in a system concept, you have building block 
capabilities for existing or future needs without paying for further 
design engineering. 

A system designed and developed by RFL will give you the capability 
of controHing as well as monitoring the temperature of any number of 
points or locations dependent upon your requirements. These systems 
can be designed for controlling and/or monitoring temperatures for 
textiles. packaging, chemical, fiber manufacturers, or where any criti~ 
cal temperatu re control is needed 

RFL 240 System 
The RFL 240 System is a continuous multichannel temperature alarm, 
monitoring, and control system. It is ideally suited for monitoring draw 
twist fiber machinery having multiple draw twist stations with one, two 
or three critical temperatures per station. 

Price: $50.00 to $100.00 per point, depending upon application require­
ments. 

RFL 245 System 
The RFL 245 System is capable of controlling and monitoring the 
temperature of 200 points or less. The system is divided into two main 
sections: one is for cQntrol and the other is the monitor alarm section. 
It is suited for petro'chemical, textile, and fiber manufacturers for pipe 
tracing applications, but could be' used for other applications as well. 

Price: $300.00 per point. 

RFl 245 System 

(RID ThB!!.~ DI!!t!!!s.!.,:!'!~ o!.'!~.~ ... 
Tel. (201) 334·3100 I TWX: 710·987·8352/ CABLE: RADAIRCO, N. J. 

See page 554 Instrumentation Division 
Metrology, Magnetics 
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SEC. 5300 • THERMAL DEVICES, COMPONENTS & ACCESSORIES 

INSTRUMENT CO., INC. 

MODEL 2200 

PANEL MOUNTED DIGITAL 
TEMPERATURE INDICATORS With' 
WEeD Platinum Resistance Sensors 

RANGE: O'to+199'orO'to-199','For ·C POWER: 120V.60Hz 
RESOLUTION: l' ACCURACY: 1% of Full Scale SIZE: f'w X 2". x)". 
With Standard 3/1S" Dia. X S" L. Sensor PRICE EACH $475.00 
MODEL 2400 
RANGE: ·199.9' to +199.9', 'F or'e POWER: 120 V. 60 Hz 
RESOLUTION: .1' ACCURACY: .1% of Full Scale SIZE: 4"W x 2"" X )"D 
With Standard 3/1S" Dia. X S" L. Sensor PRICE EACH $775.00 
MODEL 2700 
RANGE: -199,99' to +199.99', 'F or'C POWER: 120 V, 60 Hz 
RESOLUTION: .01' ACCURACY: ,055% of Full Scale SIZE: 4"w X 2 "H X 7 "0 
With Standard 3/1S" Dia. X S" L. Sensor PRICE EACH $1175.00 
OPTIONS A VAl LAB LE: Other Ranges, BCD Output, Special Sensors, 

Switching Assemblies. Complete Systems 

weeD Can Build The Platinum Resistance Sensor 
That Will Do The Job Best, Accurately And Reliably 

WEED SPECIAL PLATINUM 

RESISTANCE SENSORS 
FROM CRYOGENIC (-435'FI 
THROUGH HOT GAS 1+2000'FI 

Typical Price For 50 Ohms @ O·C Hot Gas Sensor To +1850'F Is $50.00 Each. 
Typical Price For 1380 Ohms @ 0 DC Cryogenic Sensor To -435 OF Is $75.00 Each. 
Some Other Special Requirements That WEED Has Built For Are: High Pressure, 
Nuclear Radiation Environment, Very Small Size, Area Sensing, Shaped Sensors. 
Directional Sensing, Special Time Constant, Very High Resistance. 

Let WEED Consider Your Special Requirement 
Ask For Our Special Sensor Specification Sheet 

TEMPERATURE TRANSMITTERS 

SERIES'1000 TEMPERATURE TRANSMITTERS furnish 13 linear current output 
directly proportional to input temperature change when used with a Platinum 
Resistance Sensor. Output is insensitive to load changes from 0 to 10,000 ohms 
resistive, and can be voltage output to 10 volts by proper choice of load resistance. 

INPUT: Platinum Resistance Sensor, 1000 Ohms ±.1%@32 DF 
POWER: 120 V, 60 Hz LOAD: 0 to 10,000 Ohms Resistive 
LINEARITY: .1% For Linear Input ADJUSTMENTS: Span & Zero 
RANGES: 0< to 150'C for 0 to 1 Milliampere Output 

Modell000-0-150C PRICE EACH $250.00 

O' to. 150"F for 0 to 1 Miliampere Output 

Modell00o-0-I50F PRICE EACH $250.90 

Platinum Resistance Sensor for Above PRICE EACH $48.00 
OPTIONS AVAILABLE: Other Temperature Ranges, Other 

Current Outputs, Better Linearity (Overall), 
To Your Requirements. 

FOR SENSING TEMPERATlJRE,SWITCH TO PLATINUM 
BECAUSE: GREATEST ACCURACV---WIDE RANGE 
LIN EAR ITV---H IG H SENSITIVITV---EXCEPTIONAL 
STABILITV---INTERCHANGEABILlTV_ FOR THE BEST IN 
PLATINUM RESISTANCE SENSORS SPECIFV'WEED. 

DIGITAL THERMOMETERS 
With WEED Platinum Resistan'ce Sensor 

MODEL 3200 
RANGE: -199.9" to +199.9", Selectable 'F or ·C 
RESOLUTION: .1' ACCURACY: .1% of Full Scale 
CASINET:S"WX S"Hl 15". POWER: 120V.SOHz 
With Standard 3116" Dia. X 8" L. Sensor PR ICE EACH $925.00 

MODEL 3400 
RANGE: -199.99· to +199.99", Selectable "F or DC 
RESOLUTION: .01' ACCURACY: .055% of Full Scale 
CASINET: 9'w x S". x15". POWER: 120 V. SO Hz 
With Standard 3/16" Dia. X 8" L. Sensor PRICE EACH $~325.00 
OPTIONS AVA1 LABLE: Additional Selectable Sensors, Special Sensors,· 

Differential Measurement, BCD Output. Other Ranges. 
Rack Mounted or Other ~binet, Battery Powered. 

Model 3400 is· also available with resetable Max-Min Memory. Both maximum and 
minimum temperature values since last reset can be readout. 
Model 3400 With Max-Min Memory Option PRICE EACH $1685.00 

HOW TO ORDER 

WEED STANDARD 

PLATINUM RESISTANCE 

TEMPERATURE SENSORS 

Series Temperature Range Sheath Diameter Fitting 

101 - General Purpose 
201 - Variable Immersion 
202 - Fixed Mounting 
301 - Spring Loaded 

A"- 320·F to +500'F 
B - 320"F to +1700 DF 

A-1/B inch 
B - 3116 inch 
C-1/4 inch 

0- None 
1-1/4"NPT 
2-1/2" NPT 

\ ~~/S"NPT 
MODEl 101-1-A-3-B-5-2-0 

~/\~ 
Resistance at 32 OF Number of Lead Wires Sheath Length Head 

1-1000hms 
2- 20QOhms 
5~ 500 Ohms 
6-10000hms 

2 - Short Runs 
3 - Recommended 
4 - Precision 

Minimum- 2" 
M8}Cimum -24" 
Increments - 1/4" 

0- None 
1 - General Purpose 
2 - Watertight 
3 - Explosion Proof 

For more detailed information about WEED Standard Platinum 
Sensors, ask for WEE D's catalogue brochure and data sheets. 

TYPICAL SENSOR PRICES: 

Model 101-1-A-3-B~8-0-0 

ModeI101-1-B-3-B-8-0-0 

Model 201-1-A-3-B-5-2-0 

ModeI301-1-A-3-B-12-0-0 

List Price Each 

$27.75 

$37.75 

$35.50 

$34.75 

All prices on this page are FOB E!gin, Texas. 

IF YOU ARE A STRANGER TO THE APPLICATION OF 
PLATINUM RESISTANCE TEMPERATURE SENSORS. ASK 
FOR WEED'S LATEST APPLICATIONS INFORMATION. 

THE NEW SYMBOL 
OF 

QUALITY 

INSTRUMENT CD.. INC. 
IN 

TEMPERATURE SENSING 
Phone (512) 285 -3411 

P.O. Box 549A 109 W. 11th St. Elgin. Texas 78621 

1984 PAGES: 1-9~8 (Vol. 1). 989-2008 (Vol. 2) .. 2009-3076 (Vol. 3) eem} 1971 



SEC. 5500 • TRANSDUCERS & ASSOCIATED EQUIPMENT 

"Hall-Pak" 

HALL GENERATORS, 
WATTMETER TRANSDUCERS 

OPEN CIRCUIT INPUT OUTPUT 
HALL VOLTAGE RESISTIVE NUll RESISTANCE RESISTANCE NOMINAL 

VOLTAGE 12 12 CONTROL VHOC' mV ±25% RINI ROUTI LENGTH/WIDTH/THICK. 

HALL GENERATORS (AT NOMINAL Ic' V", I'V MAX (INCLUDING (INCLUDING CURRENT OR OIAM./LENGTH 
(inch) B=10kG) (B=O, Ic =100mA) LEADS) LEADS) Ic' mA 

8H·200 General Purpose 
-=::: 0:"= Transverse 150 100 1.5 1.0 150 .500/.130/.019 
BH200 BH202 8H·201 Ultra·Thin Transverse 120 250 2.3 1.8 100 .625/.135/.006 

'. t:: 0::: 8H·202 Small Axial 100 100 2.6 1.8 100 .130 diam./.150 
BH201 BH203 8H·203 General Purpose Axial 100 100 1.9 1.3 100 .195 diam./ .175 

.,..::: ~:: 
8H·204 Midget Axial 110 200 2.3 1.9 100 .100 diam./ .150 BH204 B!l20S 

8H·205 Midget Transverse 130 100 2.1 1.4 125 .375/.080/.015 ------. 8H·206 High Sensitivity 
BH206 Transverse 550 500 5 3.5 200 .750/.225/.030 

-~. ~.-- 8H·207 High Resolution -- .. -
BH207 BH20B Tangential 160 200 2 1.5 150 .500/.145/.045 

8H~208 Ultra Midget Axial 100 250 2.7 1.9 100 .063 diam./ .170 

II=- ..• ~.--:I:= 8H·700 Low Cost Transverse 500 750 5 4 200 .200/.250/.023 
BH700 BH701 8H·701 High Linearity 

-~ 
Transverse (Note 1) 75 75 2 1.5 100 .625/.230/.040 

8H·702 Ferrite Imbedded (Note 2) 250 3.5 3 200 .300/ ,200/.083 
_II ....... 

8H·703 3·Axis I 75 I lUU 
.nn ')01: ... i' ........ 171:.n 

1.0 1.;) .uu ._u .............. 1 •• "" ... 

Note 1: Hall voltage (V .. ) vs. B fjeld. I ±.25% of reading from -10 kG to + lOkG } Linearity curves furnished for -10 kG to + lOkG and -30 kG to +3QkG. 
±1% of reading from -30 kG to +30kG Optimized curves for other ranges available on special order. 

Note 2: In a free field of 100 gauss the open circuit Hall voltage ;s 9 mV min. In a closed magnetic circuit, minimum sensitivity is 3.2 mV tampere-turn. 

• Single and 3·phase Watt 
Transducers for industrial 
applications. 

• Motor power models for 240 
V and 480 V operation at up 
to 6, 12 or 24 A load cur­
rents. 

• Sturdy steel case, designed 
to fit in standard NEMA 
and J IC enclosures, provid­
ing protection in industrial 
environments. 

Complete specifications on multipliers and trans­
ducers available on request. 

SpeCifications subject to change without notice. 

Power System Transducers 
• A complete line of utility tested and approved trans­

ducers to measure all ac power quantities: power, reactive 
power, voltage, current, frequency and power factor. 

• Accurate and reliable long·life operation enhanced by: use of 
high grade solid·state components, epoxy encapsulated, 
conservative rating and substantial overload capability. 

• Interfacing with panel meters, recorders, telemetry systems 
and computers is facilitated by a choice of output options: 
50mV, 1mA or 10 V dc full scale. 

• Sturdy steel case of the same size for all transducer models: 
easy wiring and neat appearance of group installations. 

• Case dimensions compatible with standard racks and panels. 
Width only 2": permits maximum number of units 
per panel space. 

Transducers For Industry 
• High accuracy, low cost 

modules for measurement of 
single phase power and 
3·phase motor power. 

• Models for standard line, 
audio and ultrasonic fre­
quencies and for variable 
frequency operation. 

• Small epoxied nylon box 
with input and output leads, 
easy to incorporate into cus­
tomer designs. 

eem/1971 See YELLOW SECTION for Local OHices, Phones 1985 



WATIMETER 
TRANSDUCERS 

MODEL 
PC-51 
PC-54-3 
PC-C2 
PC-C4-3 

APPLICATION 
1,p 2 Wire 
3,p 3 Wire 
1,p 2 Wire 
3,p 3 Wire 

(Volts) 
VOLTAGE 

120 
440 
240 
440 

(Ampere) 
CURRENT 

5 
5 

100 
100 

50@ .5KW 
100@ 4KW 

50@20KW 
100@80KW 

Stock Amplifier Units are available to provide high level d.c. output. 
Wattmeter transducers can be tailored to meet special customer re­
quirements. 

HALL TRON d.c. to Kilohertz CURRENT TRANSDUCERS 

These Halltron Current Transducers provide flat d.c. to 5 Kilohertz 
response and require no electrical connection to the circuit being 
monitored. The circuit isolation makes many measuring and control 
applications simple, especially where conductors are at high voltage 
with respect to measuring or control circuits. 

Models with better than 1 % linearity and temperature effects less 
than 1 % are stock items in current ranges to 2000 Amperes. Special 
units for higher currents or split-core configuration can be supplied 
fot specific requirements. Auxiliary amplifier-power supply units are 
available to provide 10 volt-output when desired instead of 50 milli­
volt output of transducer alone. 

WIDEBAND d.c. to Megahertz 
CURRENT SENSORS 

CT Series Current Transducers introduce neg­
ligible circuit interaction and require no phys­
ical or electrical .connection to circuit being 
measured. An output voltage is provided which 
is directly proportional to the instantaneous 
current flow through the window. The flat d.c. 
to Megahertz frequency response together 
with the less - than - 1 - microsecond - risetime 
makes the units ideally suited for monitoring, 
control, or analysis of· d.c., steady-state or 
transient currents. 

PEAK CURRENT BIAS CURRENT 
MODEL AMPERES MILLIAMPERES 

CT-7W 30 100 
CT-100W 100 100 
CT-200W 200 100 
CT-600W 600 100 
CT-1000W 1000 100 

FULL SCALE 
OUTPUT 

MILLIVOLTS 

60 
60 

100 
60 
60 

THERMOELECTRIC DEVICES FOR 
COOLING AND TEMPERATURE CONTROL 

0.5.1. offers a variety of thermoelectric cooling units ranging from 
the TC Series, used in spot-cooling applications where up to 115 
degree Centigrade temperature depression is needed, to the TA Series 
which can remove up to 85 watts from chemical bath, electronic 
package, or enclosure. The controllable, reversible heat pumping 
properties of thermoelectric devices make them ideally suited for 
temperature control. 

MODEL 

TM-12 
TM-20 
TM-20M 
TC-44 
TC-1851 
TA-6F 

tiT DEG. C. 

65 
65 
65 
90 

115 
55* 

HEAT PUM!' 
WATTS 

3 
20 
20 

6 
3 

85 

INPUT CURRENT 
AMPERES 

30 
30 
30 
30 
25 
30 

• Specified as cold plate temperature depression from ambient air temperature. 

HALLTRON, MAGNETIC FIELD SENSORS 

A wide variety of Hall effect probes for use in magnetic sensing or 
measuring applications are maintained in stock. Units feature high· 
linearity, low-noise, excellent stability and ruggedness. Physical 
size/device characteristic combinations permit optimum use of 0.5.1. 
sensors in critical applications. 

CONTROL 
CURRENT OUTPUT 

MILLI- IN 10!(g. DIMENSIONS 
MODEL TYPE AMPERES MILLIVOLTS INCHES 
HP-325 Miniature 25 200 .187/.075/.015 
HP-330 Micro 25 150 .040/.040/.012 
HP-340 Gaussmeter 100 100 .280/.125/.020 
HR-36 High-linearity 350 350 .500/.375/.025 
HR-66 Low-cost 200 500 .200/.250/.028 
HR-72 High-sensitivity 100 700 .200/.250/.028 
HS-84 Low Temperature' 350 30,000 .500/.375/.015 

• The H5·84 is designed for high sensitivity at -196 0 C . 

ENERGY CONVERSION MATERIALS 

Optimized energy conversion materials and elements of the following 
types are available: 
o Indium arsenide and indium antimonide for magnetic sensors and 

infrared filters. 
o Bismuth telluride alloys; N & P type, for thermoelectric cooling 

and specialized power generation modules. 
o Lead telluride for high quality optical infrared coatings. 
o ~i!t~lIr~~~~e.;'i~:~iC trichloride for exceptional growth of inter-

o Research grade bismuth, indium, arsenic, tellurium and antimony. 

1986 PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) eem/1971 



SEC. 5500 • TRANSDUCERS & ASSOCIATED EQUIPMENT 

Instrumentation to Measure All Electric Power Parameters 

Ha"tiplier (TM) Watt Transducers 

• Utility Tested and Approved 
• Voltage or Current Outputs 
• Minimal Space Requirements 
• Calibrated Output 

Scientific Columbus can provide off-the-shelf delivery of Ha"tiplierTM 
transducers to measure a" of your parameters ... volts, amps, watts, 
power factor, phase angle, and frequency. We also offer voltage out­
puts, especially calibrated to your requirements, or the popular con­
stant current outputs of O-Ima, I-Sma, 4-20ma or 1O-50ma, which 
simplifies your own calibrating or scaling networks. 

WATT TRANSDUCERS (Calibration instructions, typical characteristic curves and application assistance are available on request). 

Mllimilm 

Imlnal Nami/uJ 
fl. ',m,'r .. 

IIl1et1C, " .. , ture!" 
Full V"lal' Vlltlll Vallll' V1l1hl' Cur'lI' Cllfflnt .".., R{~~' 'ICt,r 'Im,,,,tuf' flCt ••• 

Scal. Input bnll Ollrilid Bllrdlll Input OYtrload Burde. Ran.1 Ran.II-C} 'celiflC, 

6S12 SOO/1000 120/ 13S/270V SO% IVA SI10A 250A/l Sec. 3VA 60 .0·1-.7 _ 0°/+50° :!:I% 
2000W 240V 

WTSCS SOOW 120V 0·13SV lS0V 2VA SA 250A/1 Sec. 2VA S0-70 0-1-0 _20'/+60' :1% 
WTSCSA1 SOOW 120V 0·13SV lS0V 2VA SA 25OA/1 Sec. 2VA S0-70 0-1-0 _20°/+60° ±1% 
WTSCSA2 SOOW 120V 0·13SV lS0V 2VA SA 2S0A/1 So<. 2VA 5D-70 0·1·0 _20°/+60" ±l% 
WTSCSA3 SOOW 120V O·llSV lS0V 2VA SA 2S0A/1 Sec. 2VA 50·70 0-1-0 -20'/+60" ±t% 
WTSCSA4 SOOW 120V 8S·13SV lS0V 4VA 5A 2SOA/1 Sec. 2VA S0-70 0·1·0 _20'/+60' ±l% 
WTSCSAS SOOW 120V 8S·13SV lS0V 4VA SA 2SOA/1 Sec. 2VA 5D-70 0·1·0 _20"1+60" ±l% 

WT3·1KS 1000W 120V 0·13SV lS0V 2VA 5A 2SOA/1 Sec. 2VA 50-70 0·1·0 -Zoo/+60' ±J% 
WT3-1KSA1 1000W 120V 0·13SV lS0V 2VA SA 2SOAII Sec. 2VA S0-70 0·1-0 _200/+6()0 :1% 
WT3·1KSA2 1000W 120V 0·13SV lS0V 2VA SA 2S0A/1 Sec. 2VA .S0-70 0-1·0 _20'/+60' :tl% 
WTl·1KSA3 1000W 120V 0-13SV lS0V 2VA SA ~;:;: ;:~:I ~~: 50·70 0-1-0 _20"/+60" :1% 
WTl·1KSA4 1000W 120V 8S·13SV lS0V 4VA SA 50-70 Q-1.0 _20'/+60' ±1% 
WT3·1KSAS 1000W 120V 8S·13SV lS0V 4VA SA 250Ml Sec. 2VA 50·70 0·1·0 _20"1+60" -1% 

i·,;; .. ·• .-~ . ... ¥¥. 
' ~I\" -". " 'linAIISpr. 'VA "'-,. 0.1..n _:::'0"/4-60° ",Ill. 

isiiiiw 
WT3·1KS 1000/ 120V 0·13SV 150V 3VA SA 2S0A/1 Sec. 2VA SO·70 0-1·0 _20°/+60° :!:1% 
mAl lS00W 
WTHKS 1000/ 120V 0·13SV lS0V 3VA SA 2S0A/1 Sec. 2VA SO·70 0·1-0 _20'/+60' ±I% 
mA2 lS00W 
WT3·1KS 1000/ 120V O·llSV lS0V 3V~ SA 250A/l Sec. 2VA SO·70 0·1·0 _20"1+60" :1% 
211A3 lS00W 
WT3-1KS 1000/ 120V 8S·13SV lS0V 4VA SA 250A/1 Sec. 2VA SO·70 0·1-0 _20"1+60" :1% 
2l\A4 1500W 
WTl·1KS 1000/ 120V 8S·135V. lS0V 4VA SA 260A/1 Sec. 2VA S0-70 HO _20'/+60' :!:l% 
ZIIAS lS00W 

I 
WT34·2KS lS00W 120V 0·13SV lS0V 2VA SA ZSOA/l Sec. 2VA 50-70 0·1-0 -20"/+60° :1% 
WT34·2KSA lS00W 1Z0V 0·13SV lS0V 2VA SA 2S0A/1 Sec. 2VA S0-70 0·1-0 -20°/+60" ±I% 
WT34·2KSA lS00W 120V 0·13SV lS0V 2VA SA 2S0A/1 Sec. 2VA 50-70 0·1-0 -20°/+60° :1% 
WT34·2KSA lS00W 120V 0·13SV lS0V 2VA SA 2S0A/l Sec. 2VA SO·70 0·1-0 _20'/+60' ±l% 

~~:~:~ lS00W 120V 8S-13SV lS0V' 4VA SA ~;:;: ;:~: 2VA 50-70 0·1-0 -20'/+60° :1% 
lS00W 120V 8S·mV lS0V 4VA SA 2VA 50·70 0·1-0 20' 60' -1% 

VAR TRANSDUCERS 
Nalllmil 

Yilt· 
NallllnGI F,. 'awlr 

Yu"'''m ... Yalt· TrJ.=':-FilII Yllta,. Ylltql D1'Ir· ." Curnnl Current Cunillt qUlllcr 'Ictor Tempcl'lturl 
SCIII Input RIII,I load llireln Inpllt DYlrlud Burdin HZ Ranll RaIlIIIOC) Accuracr 

VTSC5 SOOVARS 120V ·13SV lS0V 2VA SA 250A/1 Sec. O.SVA 60 0·1·0 -20°/+60° :1% 
VT5CSA1 SOOVARS 120V 0·13SV lS0V 2VA SA 250A/l Sec. 0.5VA 60 0·1·0 -20°/+60° :1% 
VTSCSA2 SOO VARS 1Z0V ·13SV ISOV 2VA 5A 25OA/l Sec. O.SVA 60 0·1·0 _20'/+60' ±I% 
VTSCSA3 SOO VARS 120V 0·13SV lS0V 2VA SA 250A/l Sec. O.SVA 60 0·1·0 _20'/+60° :1% 
VTSCSA4 SOOVARS 120V 8S·13SV lS0V 4VA SA 2S0All Sec. O.SVA 60 0·1-0 -20°/+60° ±l% 
VT5CSAS SOO VARS 120V 8S·13SV ISOV 4VA SA 250AIl Sec. O.SVA 60 0·1·0 _20'/+60' ±1% 

VT3·1KS 1000 VARS 120V ·13SV isov 2 VA SA 2S0A/l Sec. O.SVA 60 0·1-0 _20'/+60' :1% 
VT3·1K5A1 1000VARS 1Z0V ·13SV lSoV 2VA SA 25OA/l Sec. O.SVA 60 0·1·0 _20'/+60' ±1% 
VT3·1KSA2 1000VARS 120V ·11SV lS0V 2VA SA 2S0AIl Sec. O.SVA 60 0·1·0 _20°/+60" :1% 
VT3·1KSA3 1000VARS 120V 13SV lS0V 2VA 5A 250A/1 Sec. O.SVA 60 0·1·0 -20°/+60° ±l% 
.VT3·1K5A4 1000 VARS 120V S·13SV lS0V 4-VA SA 250A/I Sec. O.SVA 60 0·1·0 _20'/+60' ±I% 
VT3·1KSA5 1000VARS 120V 8S·13SV 150V 4VA SA 250AJl Sec. O.SVA 60 0·1·0 -20°/+60° :1% 

VT34·2KS lS00 VARS 120V 13SV lS0V 2VA SA 250A/l Sec. O.SVA 60 0·1·0 -20°/+60° :1% 
VT34·2KSA1 lS00 VARS 120V ·13SV lS0V 2VA SA 250A/l Sec. O.SVA 60 0·1-0 _20°/+60° ±l% 
VT34·ZKSA2 lS00VARS 120V ·13SV 150V 2VA SA 250A/l Sec. O.SVA 60 0·1·0 _20°/+60° :1% 
VT34·2KSA3 lS00 VARS 120V ·13SV 1SOV 2VA 5A 2S0A/1 Sec. O.SVA 60 0·1-0 _20'/+60' =1% 
VT43·2KSA4 lS00 VARS 120V S·135V 150V 4VA SA 2S0A/1 Sec. O.SVA 60 0·1·0 -20°/+60° :1% 
VT34·2KSAS lS00 VARS 120V s·mv lS0V 4VA SA 250Ml Sec. O.SVA 60 0·1-0 _20'/+60' -1% 

CURRENT AND VOLTAGE TRANSDUCERS 
Full Nomlnll Ilirden 

MulmumTemperl' 

F:::::a.:l Temperlturt turllfflct.an 
Scali Yalllil OVirtoad @12D'I RllI,lloCI Accurlc, 

CT·S10 S. - 250A/lSec. Iva So.)o _20°/+60° Ool%off.S. 
CT·S10A2 S. - 250M! Sec. I" SO·70 -20°/+60° ·,l%.ff.S. 
CT·S10A3 S. - 2S0A/1 Sec. Iva SO·70 -20'/+60' ±l%ofF.S. 
VT·110 150v 120v lBO, 4va SO·70 _20°/+60° ±1% 
VI·110AZ ISO, 1Z0, lBO, 2.5 va SO.)O _20'/+60' ",1% 
VT·11oA3 IS0v 120v 1BO , 2.5 va SO·70 -20°/+60° :-+::1% 

SCIENTIFIC COLUMBUS 

ESTERLINE 

Division of Esterline Corporation 
1035 West Third Avenue 
Columbus, Ohio 43212 (614) 291-4681 

~'~\~W A.C. Calibrat. Ier. Output •• OUtput ·'r~:s· lIt.nul Ampllf'" DltllCtrlc FunScal1 .... Clm,enlnt 'lfjult· "'JerrI, 
Ct'U.s.1 (d.c.) a'lIulnd (pI·1I1 (1"'%1 III"" m ••• r ••• ,lllIulfed T ... 

±1% 110MV 1000 100% <SMS NONE NONE NONE 1500VRMS 

±O.5% SOMV 1000 100% <SMS :::tID% NONE NONE lS00VRMS 
:t"O.5% SOMV :=!50KO <1% <400MS 0·1l0% NONE NONE lS00VRMS 
±0.5% I MA .a·tOKa <1% <400MS ±IO% ±2% 8S·13SV/60HZ 2W lS00VRMS 
±O.5% 1 MA 0·10K" <1% <400MS 0·110% ±2% 8S·13SV/60HZ2W lS00VRMS 
:±:O.S% 1MA 0·10K" <1% <400MS ±lO% :2% NONE lS00VRMS 
±O.5% 1MA O·IOKn <1% <400MS 0-110% ±2% NONE lS00VRMS 

::to.S%. 100MV 1000 uptolaO% <SMS ±la% NONE NONE lS00VRMS 
:O.S% 100MV -==50Kn <1% <400MS 0·110% NONE NONE lS00VRMS 
::ta.5% 1MA 0-10Kn <1% <400MS ±10% ±2% 8S·1lSV/60HZ 2W lS00VMRS 
::to.S% 1MA 0-10KO <1% <400MS 0·110% ±2% 8S·1lSV/60HZ 2W lS00VRMS 
::ta.5% 1MA 0·10KO <1% <40oMS ±10% :::!:2% NONE lS00VRMS 
.... 0.5% 1MA I).IOKn <1% <400MS 0-110% -2% NONE lS00VRMS 

±0.5% 66.7/100M 1000 uptolOO% <SMS ±10% NONE NONE lS00 VRMS 

±O.S% 66.7/100MV o:::5()Kn <1% <400MS 0-110% NONE NONE 1500 VRMS 

:;to.S%. 0.667/1 MA 0-10KO <1% <400MS ±10% ±2% 8S·13SV/60HZ2W lS00VRMS 

:O.S% 0.667/1 MA 0-10KO <1% <400MS 0-110% ±2% 8S·13SV/6oH12W lS00 VRMS 

:O.S% 0.667/1 MA 0-10KP. <1% <400MS ±IO% ±2% NONE lS00VRMS 

±O.5% 0.667/1 MA 0·10K" <1% <400M 0·110% ±2% NONE lS00VRMS 

:;to.S%. lS0MV 100" uptOl~" <SMS :;t10%. NONE NONE lS00VRMS 
±0.5% 150MV ~50Kn <1% <~~ 0·110% NONE NONE lS00VRMS 
±O.S% 1MA 0·10KO <Ill. <400~ ±10% ±2% 8S·13SV/60H12W lS00VRMS 
:0.5% U.IA 0-10Kn <Ill. <400M 0-110% ±2% 8S·ll5V/60Hl2W lS00VRMS 
:to.S% 1MA 0·10Kn ~:~ <400M +10% 

~~~ NONE lS00VRMS 
-O.S% MA 100ioKO <400Ml 0-:i1D% NOfIL 1 OOVRMS 

ktUrlc" ...... 
%olD Lin..,'" It full .... 

DI.llctrlc @25OC Scali OlitputLDld Componlftl ~'r~:'1 bllbratl A'lall· [ltlrnllAlDplllllr 
(%oIF.S.) Id.c.) llqulrtd (pl"l Ad .... tm.nt mant 'IW.,R ... I,I' TI.' 

:O.S% SOMV loon 100% <SMS ±lO% NONE NONE lS00VRMS 
:O.S% SOMV "'SoKU <1% <400 MS 01.110% NONE NONE lS00VRMS 
:O.S% 1 MA Oto 10 K1! <1% <400MS ±IO% ±2% 8S·13SV/60 H12W 1500VRMS 
±O.S% 1 MA Oto lOKI! <1% <400MS Oto 110% ",2% 8S·13SV/60H12W ISOOVRMS 
",O.S% 1 MA Oto 10 Kn <1% <400MS ±10% ±2% NONE lSooVRMS 
:O.S% 1 MA' OtolOKn <1% <400 MS 01.110% :2% NONE lS00VRMS 

",O.S% 100MV 100S! opl.100% <SMS ±10% NONE NONE lS00VRMS 
:O.S% 100MV .2::50 K!! <1% <400MS 01.110% NONE NONE lS00VRMS 
:O.S% 1 MA Oto 10K!! <1% <400MS :10% :2% 8S·13Sy/60 HZ 2W lS00VRMS 
±0.5% 1 MA o to 10KU <1% <400 MS 01.110% ±2% 8S·13SV/60 H12W lS00VRMS 
:O.S% 1 MA o to 10 K~! <1% <400 MS ±IO% :2% NONE lS00VRMS 
",O.S% 1 MA Oto 10K1J <1% <400 MS 01.110% ±2% NONE lS00VRMS , 
:to.5% lS0MV 100 !! uptolOO% <SMS ±10% NONE NONE lS00VRMS 
:O.S% ISO MV 2'50KP. <1% <400MS 01.110% NO~E NONE lS00VRMS 
±0.5% 1 MA 010 lOKi! <1% <400 MS :10% ±2% 8S·13SV/60 H12W lS00VRMS 
±O.S% 1 MA OtolOK1! <1% <400MS 01.110% ±2% 8S·13SV/60 H12W lS00VRMS 
:O.S% 1 MA 010 lOKI! <1% <400 MS :10% :2% NONE lS00VRMS 
-O.S% 1 MA Oto lOKI! <1% <400MS 01.110% -2% NONE ISOOVRMS 

~~nr 
Oll!putlt 

C.llbr,tlon DIII.ctrle full Scali Out,ulload A.C. R~r:'1 CD.C.I Rlqulred CompDIIlnt AdJUlbIIlnt THI 

±O.5% 10volls 1KO 48% <5ms NONE lSCOrms 
:O.S% 1m. Ol.10KO <i% <400 ms :±:IO% 1500rms 
:O.S% 3m. Ol.10KO <1% <400ms :10% 1500vnn. 
:O.S% 10 volts 1KO 48% <Sms NONE lSOOvrms 
:0.5% 1m. Ol.10KO <1% <400ms :10% lS00 vnn. 
+0.5% 3m. Oto 10K 0 <1% <400ms ...... 10% 1500 "rms 

The Power Instrumentation People 

eem/1971 See YELLOW SECTION for Local Offices, Phones 1987 
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1988 

LINEAR 
DISPLACEMENT 

Request Technical Bulletin 1001 

ANGULAR 
DISPLACEMENT 

Request Technical Bulletin 1001 

SPECIAL LVDT's 

Schaevitz has a variety of displacement 
transducers in ,stock with special char­
acteristics to satisfy a wide range of 
physical and environmental conditions. 
They are summarized in the adjllcent 
table_ 

e_gi._eeri_9 , See Sections 2200 and 4100 
for additional information 

The Schaevitz Linear Variable Differential Transformer (LVDT) is a pre­
cision linear position transducer with infinite resolution and a very high 
order of repeatability. The position of a frictionless core is translated into 
a differential output voltage which is a linear function of core displace­
ment. Measurements of displacement ranges from less than ±0.005 inches 
to more than ±25 inches are possible; linearities are on the order of 0.25% 
of full range. A wide selection of models is maintained in stock. All, 
except the low·cost E Series, have electrostatic and electromagnetic 
shielding. 

AC L VDT units are operated by excitation frequencies from 50 Hz to 20K 
Hz with input voltages from 5V to 115V rms. Conventional signal 
conditioning instrumentation is normally used; Schaevitz can supply 
off-the-shelf compatible excitation and readout equipment for most 
applications. Operating temperature range of the standard AC LVDT is 
between-65°F and +3000F (E Series to +1800F only). 

DC LVDT transducers contain built-in signal conditioning circuitry. Inputs 
of 24V dc or ±15V dc will produce outputs of ±5V dc or ±10V dc 
respectively at full range which is adequate to operate conventional 
meters, recorders or control instruments. Operating temperature range of 
the DC units is between-65°F and +2000F. 

" 

MODELS UNIT 
MEASUREMENT IN PRICE 

SERIES APPLICATION RANGE ' SERIES RANGE 
HR Standard High Reliability :l:0.OSO/:l:l0 in 10 26.40/.390.00 
MP Hostile Industrial Environment ±D.050/:!:10 in 10 41.50/42S.00 
MHR Miniature 1O.37S 00) ±D.00S/fl.00 in 8 89.10 
E Low Cost :1:0.100/:1:2.00 in 6 10.80/ S6.00 
HR-DC DC Operated HR Series :l:0.050/:l:S.00 in 8 101.40/327 00 
DC-B High Performance, DC Operated :to.05O/±2.00 in 6 690.00 

The Schaevitz Rotary Variable Differential Transformer RVDT is a 
counterpart of the L VDT and measures angular displacements. Although 
capable of continuous rotation, the useful linear range of the RVDT is 
limited to ±400 from the null point. The useful range can be extended to 
±600 in specially made units. All RVDT's incorporate electromagnetic and 

, electrostatic shielding. 

AC RVDT units are normally operated with excitation frequencies from 
400 Hz to 20K Hz with a nominal input of 10V rms. Linearity is on the 
order of 1% of the reading (worst case). Operating temperature range of 
the AC RVDT is between -65' F and +300°F. 

DC RVDT units contain integral signal conditioning circuitry. An input of 
±15V dc will produce an output of ±5V dc at full range. Linearity is on 
the order of 1% of the reading (worst case). Operating temperature range 
of DC units is between-65°F. and +200Q F. Compatible signal conditioning 
and readout equipment f,!r RVDT's is available from Schaevitz. 

,MODELS 
MEA~~~~~ENT IN UNIT 

SERIES APPLICATION SERIES PRICE 
R30A' AC Operated ±40o 1 90.00 
R30D DC Operated ±40o 1, 190.00 

MODELS UNIT 

SERIES 
MEASUREMENT IN PRICE 

APPLICATION RANGE SERIES RANGE 

XS·A Large Bore (2.S/O) ±O.250/:l:S.000 in 6 136.00/450.00 
XS·B Sub-miniature (0.187 00) ±O.00S/±0.250 in 6 95.00/195.00 
XS-C Pressure Sealed (withstand SOOO psi) ±ll.100/±2.000 in S 225.00/425.00 
X8·D Large Stroke/Length Ratio ± 1.000/:1:25.00 in 6 115.00/975.00 
XS-Z Cryogenic (to-450°F) ±D.100/±2.000 in 4 345.00/595.00 
XS·ZT High Temperature (to 11000 F) ±D. 1 00/:1:2.000 in 4 365.00/655.00 
XS·ZTR Radiation Resistant,lt03xl02o NVTI :1:0.050/:1:1.000 in 4 365.00/655.00 
PT , Proximity 0.005/D.OSO in gap 4 70.00/ 95.00 
.VT-A Velocity 0.050120.00 in travel 10 36.00/395.00 

.c .... evlt. e ... gI .... ee .. i._9 u.s. ROUTE 130 & UNION AVEJPENNSAUKEN,N.JJ609-662-8000 
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SEC. 5500 • TRANSDUCERS & ASSOCIATED EQUIPMENT 

The Measurement and Control Company _____________ _ 

PRECISION 
GAGE HEADS 

Request Technical Bulletin 1501 

WEIGHT 
AND FORCE 

Request Technical Bulletin 5001 

See Sections 2200 and 4100 
for additional information 

The Schaevitz PC Series of Precision Gage Heads are rugged measuring 
devices that are equally useful on the production line as in the laboratory. 
The wide selection of units in stoqk can accommodate virtually any gaging 
application; both spring-actuated and pneumatically-actuated types are 
available. The PC Series is also manufactured in armored, hermetically­
sealed, and ultra-compact models. A variety of contact points is available 
including nylon, tungsten carbide, sapphire, diamond, and ten special 
shapes of hardened, ground, chrome-plated steel. 

The L VDT transducer used in these gage heads has a linearity on the order 
of 0.1% of full scale and is capable of measurements that are repeatable to 
one micro-inch (0.000001 H). Both AC·operated and DC·operated units are 
manufactured. 

PCA Series gage heads are AC operated. Specified excitation frequencies 
extend from below 60 Hz to beyond 20K Hz. Standard gaging ranges for 
PCA units are from ±0.005 inches to ±I.OOO inches. Gaging forces as light 
as 0.4 oz/psi may be achieved with pneumatically·operated gage heads. 
The PCA units operate with virt~ally any gage amplifier. They can be 
provided with connectors to match your existing equipment or supplied 
complete with Schaevitz amplifiers. 

PCD Series gage heads provide a DC output. Low input current 
requirements for the DC-operated units makes them suitable for use in 
battery-operated portable gages. Standard gaging ranges for PCD units are 
from ±0.050 inches to ±0.500 inches; linearities are on the order of 0.25% 
of full range. 

MOOELS 1,LN IT. 
Mt:Al;UHt:Mt:NI II~ rnll .. 1: 

SERIES APPLICATION RANGE SERIES RANGE 

PCA-l00 Precision ±0.050l±1.000 ins 9 28.10/165.00 
PCA-200 Ultra'precision ±0.005/±O.100 ins 8 150.00/265.00 
PCO DC Operated ±0.050/±O.500 ins 5 19 ~.OO/261.00 

The Schaevitz FT Series Force Transducer (load cell) is a compact 
heavy-walled cylindrical unit that contains a linear elastic mechanical 
element and an L VDT. Various end fittings are used to accommodate the 
load cell to the type of force, tensile or compressive, to be measured. The 
L VDT converts the linear deflection produced by the applied axial force 
into an accurately proportional output voltage. The FT Series force 
transducer is designed to maintain accuracy even when subjected to 
abusive treatment. 

Measurements from as little as 10 grams. to as much as 500,000 pounds can 
be made with FT Series units. Linearities are on the order of 0.2% of full 
scale with repeatability of 0.02% of full scale. Schaevitz can supply units 
in fixed or portable load cell systems with features such as digital 
electronics, single or miltiple channels, high·low limit alarms and computer 
interfacing . 

. FTA Series load cells are AC operated. Typical excitation frequencies are 
from 400 Hz to 10K Hz with inputs between 1 V and 5V rms. Schaevitz 
can supply compatible signal conditioning and readout equipment. Oper· 
ating temperature range of FTA units is between-65°F and +300o F. 

FTD Series load cells are DC operated devices that contain integral signal 
conditioning circuits. A regulated input of either 24·30V dc or ±15V dc 
will produce an output of ±5V dc at full scale that is suitable for operating 
remote display or recording equipment. Two·wire current-transmitting 
DC-operated load cells that provide a DC current output of from 4 to 20 
ma are also available. Operating temperature range of FTD units is 
between-65°F and +200o F. 

MODELS UNIT 
SERIES MEASUREMENT IN PRICE 
SUFFIX APPLICATION RANGE SERIES RANGE 

c -U General Purpose, Ten. or Camp 100/500,000Ibs 12 230.0011,800.00 
ti: ·C Compression Only 2000/500,000 Ibs 8 330.0011 ,700.00 
ell ·CL Low Deflection, Compression 5000/100,000 I bs 5 350.00/ 595.00 
< ·G Small Forces 10/1000 gms 3 240.00 
ti: ·T Compact PhYSical Size 1/10001bs 10 200.001 220.00 

·M Miniaturized 1/10001bs 16 200.00/ 230.00 

sc .... ."" .. t. e"gi. .. e:e:..-i __ 9 u. S. ROUTE 130 & UNION AVE.! PENNSAUKEN, N. J.! 609-662·8000 
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1990 

PRESSURE 

Request Technical Bulletin 3001 

ACCELERATION 

Request Technical Bulletin 4501 

See Sections 2200 and 4100 
for additional information 

- .. 

The Schaevitz PT Series Pressure Transducer utilizes an L VDT to measure 
the linear displacement of an elastic pressure elemen1;; the output signal is 
directly proportional to the pressure. The simple frictionless design of the 
PT Series assures longevity and reliability even under repeated cycling and 
pulsation. Repeatability of pressure measurements is limited only by the 
hysteresis in the conservatively stressed elastic element. 

A variety of models, suitable for use with a wide range of corrosive and 
non-corrosive liquids and gases, is available for measuring pressures from 
vacuum up to 10,000 psig (readings expressed in gage, differential or 
absolute units depending on model). Special configurations can be 
manufactured to withstand radiation environments in excess·of 3 x 10 20 

NVT or temperatures up to 500°F. 

The PTA Series transducers are AC operated. A typical excitation 
frequency of 2500 Hz with an input of 5V rms will produce an output 
between 200 and 1000 mv depending upon range. Operating.temperature 
range is between-65°F and +250o F. They may be used with conventional 
signal conditioning equipment or Schaeilitz will supply compatible 
excitation and readout equipment. 

The PTD Series. transducers are DC operated devices that contain integral 
signal conditioning circuits. A regulated input of ±15V dc will produce an 
output of ±2.5V dc at full scale that is suitable for operating remote 
display or recording equipment. Two-wire current -transmitting DC 
operated pressure transducers that provide a DC current output of from 4 
to 20 ma are also available. Operating temperature range of the PTD Series 
is between -65 ° F and +200° F. 

SERIES 
PTA·l 
PTA;3 

. PTA-4 
·PTA-7 
PTO-l 
PTO-3 
PTO-4 
PTO-7 
PTI-l0 

APPLICATION 
MEASUREMENT 

RANGE 

MOOELS 
IN 

SERIES 
Ruggedized Industrial Use 0-50/0-1000 ins IhO 6 
General USB 0-10/0-1000 ins H20 7 
Ruggedized Industrial Use 0-15/0-10.000 psi 11 
Compact Corrosive Industrial 0-IS/0-S00 psi 6 
DC Operated PTA-l 0-50/0-1000 ins H20 6 
DC Operated PTA-3 0-10/0-1000 ins H2 0 7 
DC Operated PTA-4 0-IS/0-lO,OOO psi 11 
DC Dperated PTA-7 0-IS/0-500 psi 6 
Two-wire Current Transmitter 0-50 ins H20/O-10,OOO psi 16 

UNIT 
PRICE 

RANGE 

277:20/337.20. 
108.00/199.00 

166.40 
11S.00 

352 .. 20/412.00 
183.00/28S.00 

241.00 
2S0.00 

320.00/4S0.00 

Schaevitz accelerometers are closed-loop force-balance transducers that are 
more accurate and more stable than open-loop types. These miniature 
devices, encased in light-weight hermetically-sealed housings, feature a· 
rugged ·acceleration sensor in combination with reliable solid-state 
circuitry. Configurations are available to satisfy the precise requirements 
of many diverse applications· that include: measurement of acceleration, 
inertial guidance, control, vehicular vibration analysis and stabilization, 
and electronic leveling. 

Schaevitz servo accelerometers are DC operated. Input voltages may range 
from a low of ±7.5V dc, balanced, to a high of ±55V dc, balanced, or 
from 15V dc to 100V dc, single-ended. The options available can 
provide: telemetry output, DC output voltage bias, output to input 
isolation, unipolar output, output limiting and fluid damping. Operating 
temperature range is between-40oF and +2000 F. 

The LS Models provide linear ranges from ±0_25g to ±50g with linearities 
on the order of 0.05% of full scale and resolution down to 0.0001% of full 
scale. 

The AS Models provide angul~r ranges from ±50 rad/sec2 to :1:1500 
rad/sec2 with linearity at 0.1 % of full scale and resolution to 0.0005% of 
full scale. 

MODELS UNIT 

SERIES 
MEASUREMENT IN PRICE 

APPLICATION RANGE SERIES RANGE 

LSB General Use, Linear ±0.25g/±SOg 8 38S.00/3(!0.00 
ASB General Use, Angular ±SO/±ISOO rad/sec2 S 38S.00/390.00 
LSM Miniaturized, Linear ±0.2Sg/±50g 8 390.00/395.00 
ASM Miniaturized, Angular ±50/± 1500 rad/sBc2 5 390.00/395.00 
LSE Sub-miniaturized, Linear ±O.25g/±IOg 6 450.00/455.00 
LSXV Electronic Leveling ±0.25g/±lg 3 42S.00/430.00 

sc:h_e..,At_ 42!lnI.gi:K1l4eelri._9 u.s. ROUTE 130 & UNION AVE.! PENNSAUKEN, N. J.! 609-662-8000 
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TRANSDUCER 
SIGNAL CONDITIONERS 

Request Technical Bulletin 7001 & 7002 

DISPLAY 
AND READOUT 

. ,~,,~ .. -
"~:, ~", .'" . , . 

Request Technical Bulletin 7001 

SINGLE CHANNEL UNITS 

See Sections 2200 and 4100 
for additional information 

Schaevitz single channel signal conditioners are self·contained units which 
provide complete AC·DC conditioning for all LVDT transducers. They 
operate from 115V /60 Hz, 2.~OV /50 Hz, line power and typically del iver a 
low impedance output of ± 10V dc. Zero suppression circuitry is normally 
included; special L VDT temperature compensation circuitry is optional. ' 

MULTIPLE CHANNEL UNITS 

The Schaevitz PCB Signal Conditioner System concept consists of a single 
power supply, a rack·mount card enclosure and a family of plug·in printed 
circuit cards. The PCB system will handle up to ten channels of AC-DC 
conditioning for LVDT's in 5% x 19 inches of rack space. In addition to 
basic signal conditioning, the family of plug-in cards includes circuits for: 
signal summing and weighting, peak signal holding, high-low limit 
switching, and special LVDT temperature compensation. A digital display 
and digital line printer are also available as PCB accessories. Schaevitz can 
supply PCB modules individually,. in kit form or as a complete system. 

MODULAR UNITS 

Schaevitz modular signal conditioners are compact, hard-wire encapsulated 
packages that convert any AC-operated L VDT to DC operation. The 
variety of models available readily accommodates an optimum choice of 
input, excitation and output parameters. Schaevitz modular units are ideal 
for OEM use or portable LVDT instrumentation. 

Schaevitz Engineering offers a wide selection of digital and analog display 
equipment. 

The DTR 375 model displays variables on a four-place digital indicator and 
contains integral signal conditioning . 

The DTR 400 model features a four-place digital indicator, integral signal 
conditioning and a variety of modular options such as: 10:1 scale 
expander; BCD output; single or dual set points with indicator lamps; 10 
ma analog output for driving recorders and control devices. 

The ATR 200 model displays variables in analog 'form 'with an 'optional 
optical limit meter and contains integral signal conditioning. 
The DTR 450 model has a high resolution five-place digital indicator and 
can provide a digitally coded output for interfacing with printers or other 
types of digital equipment. This model is an accessory for the PCB Signal 
Conditioner System and does not contain integral signal conditioning;' 
furnished in half-rack mounting. 

The DTP 070 model is a seven-character digital line printer capable of 
printing a five-digit signal plus a two-digit indentification code. Optional 
expansion to 12 - character printing is available; furnished in half-rack 

,mounting. 

sc::h_e..,..t_ ~1l1lqi.1l1l~~ .. i"9 u. S. ROUTE 130 & UNION AVE.! PENNSAUKEN, N. J./ 609-662-8000, 
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III 
MOXON 

Since pioneering variable reluctance trans· 
ducer measurement in 1938, SRC Div./Moxon 
(Crescent) has continually paced the industry 
by developing new transducer types and sys· 
tems. The expanded line presently includes a 
complete range of precisian sensors in the 
fallowing types: . 
• LINEAR DISPLACEMENT • ROTARY DIS. 

LINEAR TRANSDUCERS 

DC·DC LVDT 

>11 d 1 

Industrial 

VELOCITY TRANSDUCERS 

Type VE 

DESCRIPTION 

These electromechanical transducers are ideal 
for field use since they have· a self-generated 
output that does not require an external ex­
citation source. Still the units sense the 
velocity of a linear motion and provide a pro­
portional DC output signal which may be used 
for measurement and control. 

PRESSURE TRANSDUCERS 

Pressure 

P·2000 

VARIABLE RELUCTANCE TRANSDUCERS* 
* Partial listing. SRC power supplies and data generators are covered in other 

sections of this publication. Send for detailed literature on specific products. 

PLACEMENT. FORCE. PRESSURE. TORQUE 
VELOCITY 

Inherent advantages offered by variable reo 
luctance transducers are no friction, lang 
life, law cast 'and direct measurement. 

In addition to the transducer line, SRC has 
produced a complete line of complementary 
electronic components. While the standard 

DESCRIPTION 

Linear transducers provide a voltage output 
which is linear with the movement of a per­
meable probe along the instrument bore. The 
magnetic circuit can be provided as either a 
4-wire differential transformer or a 3-wire vari­
able inductance. DC-DC Linear Transducers 
are available, such as the D1110 with an ac­
curacy of better than .1%. Displacement of 
the probe creates an unbalance in the trans­
ducer coils, resulting in a "high level" output 
voltage proportional to probe movement. 

FEATURES 

ACCURACY • LINEARITY • AC OR DC 
• RUGGED LOW FORCE REQUIREMENTS 
• LIGHTWEIGHT • 

TYPICAL APPLICATIONS 

Missile engine monitoring. measurement and 
control • cam following • checking bearing 
contour. sensing diaphragm movement. ex­
tensiometer micrometers • instrument trans­
lators • breakaway mechanisms • control 

Another feature of the transducer is that the 
frequency response exceeds that possible with 
other methods since demodulators or filters 
are not required. This is of particular ad­
vantage when the output is used for velocity 
compensation of feedback control systems. 

FEATURES 

EXCITATION SOURCE NOT REQUIRED. TWO 
PICK-UP COILS FOR ~INGLE-ENDED OR 
PUSH-PULL OPERATION 

DESCRIPTION 

Pressure transducers are available in absolute 
gage and differential types that provide a 
variable output directly proportional to the 
applied pressure. The sensing element is a 
twisted Bondon tube with a variable reluc­
tance pickoff. Internal signal conditioning is 
use on some models for DC-DC application. 
Differential transformer output is available. 

FEATURES 

ACCURATE. LOW HYSTERESIS. SIMPLIFIED 
DESIGN. LOW COST. 

TYPICAL APPLICATIONS 

Process control and measurement • fluid or 
gas monitoring. leak testing. altitude meas­
urement • depth measurement. 

PHYSICAL CHARACTERISTICS 

Pressure Ranges: 25 to 5,000 PSI. 
Overload Limit: 200% typical. 
Operating Temperature: -65°F to +2500 F 
typical. 

systems fit mast applications, SRC engineers 
have the know·how to develop custom systems 
for special requirements. . 

Transducers/electronics/systems ••• three 
way flexibility showing why SRC means leader· 
ship in standard and custom transducer sys· 
tems for industrial or military applications. 

If it can be bulit, SRC can do it • 

pitch and yaw. monitor aircraft control sur­
·face actuators (F-14 & F-15) bellows move­
ment • piston motion • position sensors 
• scale beams • meter movements • an· 
alytical balances • nuclear/seismic motion 
measurement • 

PHYSICAL CHARACTERISTICS 
Displacement Ranges: 0.01 to 50 inches. 
Temperature Ranges: -160° to +4500 F typo 
ical. 
Shielding: Magnetic and electrostatic. 
Thermal Coefficient of Sensitivity: 0.02% per 
degree F nominal. 

ELECTRICAL PERFORMANCE RANGES 
Excitation: Frequency: 60Hz to 20kHz. 
Excitation Voltage: Up to 115 VAC. 
Sensitivity: Up to 60 v/v/inch. 
Linearity Range: ± 0.1 to 1 %. 
Null Voltage: 0 to 3 mv/v. 
Resolution: Continuous. 
Repeatability: 0.01 % typical. 
PRICE RANGE: $75 to $250. 

TYPICAL APPLICATIONS 
Piston, shutter, valve or actuator measure­
ment. missile, aircraft, rocket sled or ground 
equipment monitoring. atomic ground move­
ment studies • 

PHYSICAL CHARACTERISTICS 
Displacement Ranges: 1 to 12 inches typical. 
Temperature Range: -60 to +4500 F. 

ELECTRICAL PERFORMANCE RANGES 
Non-linearity: ±1 % or less over linear range. 
Sensitivity: 120mv/inch/sec. nominal. 
Repeatability: 0.05% or better. 
Resolution: Continuous. 
PRICE RANGE: $100 to $300. 

Cyclic Life: Greater than 10' cycles. 
Weight: Less than 1 oz. to less than 1 lb. 

ELECTRICAL PERFORMANCE RANGES 

Circuitry: Differential transformer or variable 
reluctance with optional DC-to-DC electronics. 
Excitation Frequency: 0.4 to· 10kHz. 
Excitation: 30.volts max. 
Linearity: 0.25 to 1 %. 
Hysteresis: Less than 0.1 % typical. 
Repeatability: Better than 0.1 % typical. 
Resolution: Infinite. 
Phase Shift: Less thaI) 10° typical. 
Ripple: Less than 20mv typical. 
Load Resistance: 10,000 ohms typical. 
Sensitivity: 80mv/v typical. 
Thermal Zero Shift: Less than 2% per lOooF. 
Thermal Sensitivity Shift: Less than 3% per 
100°F. 

PRICE. RANGE: $100 to $250. 
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FORCE TRANSDUCERS 

DESCRIPTION 
SRC Force Transducers are precIsion instru­
ments that measure mechanical compression, 
extension and weight forces. They consist of 

TORQUE TRANSDUCERS 

ROTARY TRANSDUCERS 

RT-22A 

AC SIGNAL CONDITIONERS -
Series 1500 Carrier Amplifiers 
DESCRIPTION 
These self-contained carrier amplifiers employ 
a single P.C. card per channel enclosed in an 
aluminum guard shield for single or multi­
channel installations. They offer many fre­
quency/gain combinations for constant vol­
tage applications with AC or DC type sensors 
or transducers. They are ideal where high 
isolation and excellent performance are re­
quired. For portable applications, a special 
dual channel housing/carrYing case is avail­
able. 

FEATURES 
HALVES SYSTEM PACKAGING COST. MIX AC 
OR DC • ALL SILICON SOLID-STATE. ACTIVE 
OUTPUT FILTERS. SYNCHRONOUS DEMOD­
ULATOR • MASTER SLAVE OPERATION. 10 
VOLT SINE WAVE EXCITATION SOURCE 
• COURSE/FINE FAIN AND BALANCE CON­
TROLS HIGH DENSITY TEN ACROSS 
MOUNTING • QUADRATURE ADJUSTMENT 
FOR EITHER PHASE. ADAPTS FOR COMMON 
OSCILLATOR. REMOTE CALIBRATION. 

TYPICAL APPLICATIONS 
Drive LV'DT, variable permeance, strain gage 
or torque transducers. 

SEC. 5500 • TRANSDUCERS & ASSOCIATED EQUIPMENT 

steel rings especially selected for exact mod­
ulus of elasticity characteristics. The rings 
are combined with linear transducers, mount­
ed in the ring center. Together they measure 
changes in ring configuration, resulting from 
applied force. The result is a measurable AC 
voltage, proportional to the force. 

FEATURES 
AC • HIGH LEVEL. LOW NOISE • LONG 
CABLE RUN CAPABILITY. 

TYPICAL APPLICATIONS 
Crane/scale weight measurement • braking 
devices • scale calibration • weight stamp 
measurement • cable force or hydraulic 
thrust pressure measurement. 

DESCRIPTION 
SRC Torque Transducers are precIsion elec­
tronic torque measuring instruments for mak­
ing static and dynamic measurements where 
breaking into a coupling is possible. Typical 
power transmission is through splines or key­
ways. It employs a linear-variable differential 
transformer principle to provide an AC output 
signal proportional to the amount of torque 
applied. It reverses phase 180° through null 
when torque is applied. Output is applied to 
conventional recorders and DC readout device 
employing the SRC Model 1501 T Signal condi-
tioning.· ' 
Since slip rings or commutators are not used, 
no moving parts are in contact with the sta­
tionary housing. Therefore, the transducers 
do not introduce interfering noise into the 
circuit. 

FEATURES 
NO SLIP RINGS, NOISE OR WEAR. INFINITE 
LIFE. INFINITE RESOLUTION. DYNAMIC-

DESCRIPTION 
Rotary transducers, like the. other transducers 
in the SRC line, are electromechanical de­
vices. When the shaft turns, the voltage out-· 
put is proportional to shaft rotation. 

The magnetic circuit can be provided as either 
a 4-wire differential transformer or a 3-wire 
variable inductance. Angular displacement of 
the shaft results in a "high level" output 
proportional to angle. 

FEATURES 
RUGGED • COMPACT • HIGH ENVIRON­
MENTAL RESISTANCE. ACCURATE. DIRECT 
READING. INFINITE RESOLUTION. DOUBLE 
BEARING. NO WEAR 

TYPICAL APPLICATIONS 
Position monitor for ships' rudder, aircraft 
control surfaces. Replaces potentiometers or 
other limited-life transducers. 

SPECIFICATIONS 
EXCITATION SOURCE 
Output Voltage: 10V rms. 
Output Current: 0 to 100ma rms. 
Output Frequency: Standard: 400Hz to 20KHz. 
Regulation, Load: Less than 0.1 % for a NL/FL 
change. . 
Regulation, Line: less than 0.02% (105 to 
125 VAC). 
'Temperature Coefficient: Less than 0.005%OF. 

OUTPUT AMPLIFIER/DEMODULATOR 
Output Voltage: 0 to ±1O VDC. 
Output Current: 10ma max. 
Ripple: 5m\! rms. 
Frequency Response: -3db paint at 0.1 times 
excitation frequency. 

PHYSICAL CHARACTERISTICS 
Force Range: 1 to 15,000 Ibs. 
Overload Range: Up to 50%. 
Safe Load Capacity: 150%. 
Ring Deflection: 0.015 to 0.030 inch. 
Temperature Range: -160 to +5000F. 
ELECTRICAL PERFORMANCE RANGES 
Excitation Frequency: 60Hz to 15kHz. 
Excitation Voltages: 3 to 30 volts. 
Sensitivity Ranges: 20 to 30mv/fs/v. 
Linearity: Withi n 1 %. 
Repeatability: Within 1 %. 
Resolution: Better than 0.005%. 
Output Impedance: 500 ohms at 3kHz. 
Hysteresis: Less than 0.1 %. 

PRICE RANGE: $200 to $800. 

ALLY BALANCED TO 10,000 RPM. COMPACT 
• BEARING MODELS AVAILABLE. 
TYPICAL APPLICATIONS 
Starting, running and braking of reciprocating 
motors • brake horsepower dynamometer • 
helicopters • lathes 
PHYSICAL CHARACTERISTICS 
Torque Range: 2.5 to 100,000 inch-Ibs. 
Overload Range: 50 to 100% of full scale. 
Temperature Range: -320° to +4500F. 

ELECTRICAL PERFORMANCE RANGE 
Carrier Frequency: 400 to 5,000Hz. 
Input Voltage: 5v rms. 
Sensitivity: 30 to 40mv full scale per volt 
input. 
Non-Linearity: .75% over half range; 2% over 
full range. 
Repeatability: 0.15% or better. 
Hysteresis: Less than 0.25%. 
Null Voltage: lOmv nominal with external 
compensation. 
PRICE RANGE: $200 to $2500. 

PHYSICAL CHARACTERISTICS 
Displacement Ranges: 0 to ±600. 

Overtravel: ±100 to 3600. 

Temperature Range: -65°F to +275° typical. 

Shielding: Electromagnetic. 

ELECTRICAL PERFORMANCE RANGES 

Excitation: 1.5 to 30v rms, 400 to 420Hz. 

Sensitivity: 0.0014 to 0.0455v rms per degree. 
Sensitivity Shift: ±0.03%/oF typical. 

Linearity: ±0.5% typical. 

Null Voltage: 3 to 10mv rms. 

Phase Shift: 10° maximum, typical. 

Output Impedance: 500 ohms max. 

PRICE RANGE: $250. 

Signal Input: 5V rms typical. 
Input Impedance: 50k ohm min. 
Voltllge Gain (AC in to DC out): Up to 100, 
depending on model (1,000 optional). 
Conversion Linearity: 0.05% min. 

SYSTEM 
Input Voltage: 105 to 125 VAC 60Hz, single 
phase. 
Short term Stability: Less than 0.05% of full 
scale for 8 hours after 30-minute warm-up. 
Long term Stability: Less than 0.1% of full 
scale for 48 hours. 
Temperature Coefficient: Less than 0.005% 
per degree F. 
Operating Temperature Range: 35° to 135°F. 
Overload Protection: Accomplished by internal 
current limiting circuitry. 

CONTROLS 
Balance Control: 20 turn potentiometer . 
Coarse Gain Control: 20 turn potentiometer. 
Fine Gain Control: 20 turn potentiometer. 
Bridge Completion Resistors: Two internal re­
sistors provided. 

OPTIONAL: Quadrature and phase. 

PRICE RANGE: $395 basic unit. 
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III DC SIGNAL CONDITIONING SYSTEMS* 
MOXON 

* Partial listing. SRC transducers and data generators are covered in other sec­
tions of this publication. Send for detailed literature on specific products. 

BRIDGE SIGNAL CONDITIDNERS­
General 
The following summarizes the common areas 
SRC signal conditioners share. 

FEATURES 

ALL SOLlD·STATE • RACK MOUNTING • 
FRONT PLUG-IN ACCESSIBILITY • FRONT 
PANEL CONTROL. 

COMMON SPECIFICATIONS 
Bridge Configuration: I, 2 or 4 arms. 

Wiring Configuration: 2·8 wire with shield 
carried through. 

POWER SUPPLY 
Input Voltage: 105 to 125 VAC, 60Hz. 
AC Isolation: 10,000 megohms. 
DC Isolation: Less than 0.1 pF. 
Temperature Stability: 0.005%/oF. 
Temperature Range: 35 to 135°F. 
Time Stability: Less than 0.05% of full scale 
for 8-hrs. after 30-minute warm up. 
Sensing: Selectable at power supply output 
or transducer. 

MODELS 2541 & 2545 
LOW COST. INTERMIX AC AND DC SIGNAL 
CONDITIONERS IN THE SAME RACK • IN­
TERCHANGE BOTH COMPLETION AND CALI­
BRATION NETWORKS WITH "PIGGYBACK" 

SIGNAL CONDITIONER SPECIFICATIONS 
2541 

Calibration: Plus and minus 1 step Plus and 
Local single or double shunt. single or 

TERMINAL CARDS. OVERLOAD PROTECTION 
• SUBSTITUTION CALIBRATION FROM EX­
TERNAL STANDARD. CALIBRATION RELAYS 
• OPEN SENSE LEAD PROTECTION. MULTI­
SHIELDED TRANSFORMER CONSTANT 
VOLTAGE/CONSTANT CURRENT SUPPLIES 
• MODULAR CONSTRUCTION 

POWER SUPPLY, CONSTANT CURRENT MODE 

Current Range: 2541 - 1 to 50ma (optional) 
200ma); 2545 - 1 to 50ma (optional 100ma). 
Compliance: 0.1 to 25v. 
Resolution: 500ua. 
Regulation: Line ±10%, 0.1 % or O.lua. 

Ripple: 0.5 /LA Pop or 5 /LV pop, whichever is 
greater. 

2545 

Recovery Time: 50 us for any load change. 
Output Impedance: Greater than 1 megohm. 

MODELS 2530 & 2531 

AUTOMATIC CURRENT LIMITING CIRCUITS 
PROVIDE OVERLOAD PROTECTION. UP'TO 
17 BRIDGE CONFIGURATIONS 

3600 SERIES 

COMMON OR SEPARATE POWER SUPPLY 
• SIX POWER SUPPLY OPTIONS. UP TO 17 
BRIDGE CONFIGURATIONS. 

2530 2531 

minus' 1 step Front panel potentiometer 2 points shunt. 
double shunt. for 1 point shunt calibra-

Voltage substitution, zero Optional 4 steps and zero tion. 
cal. and Excitation Disabl e. calibration. 

Remote Same as local cal. Plus and minus 4 steps 
single or double shunt. Same as local cal. Optional 
Optional zero cal. 

Balance 10 Turn pot. 20PPM/oC, resolution 0.02% with friction Ten turn pot with knob and Ten turn pot with screw-
Control knob or screwdriver adjustment. locking device.' driver adjust and shaft 

lock. 

Calibration 4 Toggle Switches 3 Position Toggle. Front Panel Pushbutton. 
Controls 

Bridge Output Terminal jacks on front for Two pushbutton switches Front panel jacks. 
and Excitation Bridge Excitation and out- connect Bridge Excitation 
Monitor put. or output to the monitor 

bus. 

Calibration Bifurcated terniinals are provided on plug-in circuit Ten turn pot. Terminals provided for 2 
and Bridge boards. resistors. 
Completion 

Terminals are provided for insertion of up to 4 
ReSistor completion resistors. 

Size The Rack Adapter mounts in a 19" standard rack, oc- 7" high x 19" wide x 10" deep 
cupying 5W' of front panel height and is 19" deep. 

Price $310 $298 $225 $190 

POWER SUPPLY SPECIFICATIONS - Constant Voltage Mode 
Output Voltage o to 25 vdc continuously o to 30 vdc continuously 0-25 Volts DC continuously variable. 

adjustable. adjustable. 

Output Current o to 200 mao o to 100 mA 0-200 rnA 

Resolution 5mv 300 uV 5mv 

Regulation: Line Less than 0.005% or 100uv ±1O%. (105-125 VAC) .01% or 1.5 mv, whichever is greater. 

Regulation: Load Less than 0.005% or 100uv N LtFL. No load to full load .01% or 1 mv, whichever is 
greater. 

Ripple Less than 100uvpp. Less than 200 uvp-p 

3600 2531 

3600 3602 3604 

2 points shunt calibration, single or dual polarity. 

2 points single 
or dual polarity. 
Optional zero cal. 

Ten turn pot. 20 p-pm/oC with shaft lock. 

3 Position Toggle. 

Terminal jacks on front panel. 

Bifurcated terminals provided with instant access. 

H'4" vertical rack height for ea. 8 channel module; 
5'!4" for ea. group of 8 3550, 3560, or 3570 sup-
plies (below); 5W' for ea. group of 4 3582, 3583 
or 3584 supplies (see power supplies). 

$100 + $25/ch. $120 + $40/ch. $120 + $28/eh. 

Model 3550 Model 3560 Model 3570 
Pwr. Sup. Pwr. Sup. Pwr. Sup. 

Any fixed volt· A - 4-16 vde 0-25 vde 
age 9-30 vde, ± B -16-20 vde 
1 v vernier. 

0-100 mA 0-200 mA 

10 mv 5 mv 

Less than 0.02% No load to full load and Line 
voltage changes of ±10%. 

Less than 250 u-volts pop. Less than 200 
u-yolts pop. 

Noise Less than 5uvpp across a 350 ohm grounded bridge. Less than 10 livp-p per 1,000 ohms. Resistance from either output terminal. 

Short Circuit Constant current. Current limited to less than 300mA. Current limiting to less than Current limiting 
Protection 200 mAo (300 mAl. 

Overland NL to FL to NL to less than 1% of setting in less NL to FL lOO/L seconds 
Recovery than 50us. 

Sense Current Less than 300ua. Less than 1mA. 
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SEC. 5700 • TUBES & PARTS (lNCL. SHIELDS) 

.,-,_., ..... ····IJl~lll_allon,.IOdlslrilli ... · 
ujpOUjS'IJlblt.. . 

TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE TUBE TYPE 

2D21 4379 6662 7815/3CPN10A5 8670A E182CC/7119 
2D21W/E91N/5727 4383 6681/E83CC 7854 8679 E182F/5847 
2J42/JP9-7 4390 6686/E81L 7900 8680 E186F/7737 
2J42A/JP9-15 4397 6687/E91H 7983 8683 E280F/7722 
2J55/JP9-50A 5544 6688/E180F 7984 8728 E288CC/8223 
2K25/KS9-20A 5545 6688A 7986/5866A 8731 EA52/6923 
2K26/KS7-85 5551A/652 6688B 8008 8732 EA53 
3-400Z/8163 5557/FG17/967 6688 JAN 8008AX 8733 EC157/8108 
3·500Z/8802 5586 JAN 6689/E83F 8020W 8734 EC158/8436 
3B28 5651 6693 8032 8735 EC1000/8254 
3CPN10A5/7815 5654/6AK5W/E95F 6693A 803·A/68838/8552 8736 ECC88/6DJ8 
4'65A/8165 5657 JAN 6752 8042 8737/58948 ECC2000 
4-125A/4D21 5726/6AL5W/E91AA 6779/Z803U 8078 8744 EFP60 
4-250A/5D22 5727/2D21W/E91N 6786 8108/EC157 8752 EL360· 
4-400A/8438 5759 6883 8116 JAN 8753 FG17/5557/967 
4·400A/8438A 5762/7C24 68838/8032A8552 8116A 8798 JAN FG105/AX105 
4B32 5823/Z900T 6907 8117A 8801 JP9·2.5D/F 
4C35/6268 5842 6907 JAN 8118 8802/3-500Z JP9·2.5E 
4CS250H/SD621 5842 JAN 6922/E88CC 8119/T8L2/400 8812 JP9·7/2J42 
4CX2508/7203 5847/E182F 6922/E88CC JAN 8120/T8L2/500 8813 JP9·15/2J42A 
4CX2508/7203 JAN 5866 6923/EA52 8163/3·4002 8814 JP9·50A/2J55 
·4CX250BNL 5866A/7986 6939 in65/4·65A 8830A JP9-80/4J52 
4CX250F/7204 5867A 6939 JAN 8168/4CX1000A 8867 JP9·250/4J50 
4r.X?!inF 17:>04 JAN 5868 6960A 8179 8888 ~~~-~~/"2~~,6"~ 
4CX250FG/8621 5869 6961A .. """/1:.".......... . '~~'~~"/~' ,~_ 
4CX250FG/8621 JAN 5870 6977 8228 8915 KS9-20D/F 
4CX250R 5894 JAN 6979 8233/E55L 55335/DX184 KS9·40D 
4CX250R/7580W JAN 589.4 COMM 7008/VJ1010 8233 JAN AX105/FG105 OZ168 
4CX350A/8321 5894A 7034/4X150A 8254 AX1268 PL260/AX260 
4CX350F/8322 5894B/8737 7034/4X150A JAN 8254/EC1000 AX260/PL260 SD612 
4CX350F/8322 JAN 5920/E90CC 7035/4X150D 8255/E88C DC70/6375 SD613A 
4CX1000A/8168 5923 7035/4X150D JAN 8268 DX151/VK1010 SD621/4CS250H 
4CX15008/8660 5924A 7062/E180CC 8269 DX184/55335 SD650 
4D21/4·125A 6007 7090 8270 DX206/DX260 T8L2/400/8119 
4J50/JP9-250 6008 7092 8298A/61468 DX260/DX206 T8L2/500/8120 
4J 52/J P9·80 6027H/VJ1060 7093 8300 DX267 VD1240 
4X150A/7034 6075A 7119/E182CC 8321/4CX350A DX276 VD1300 
4X150A/7034 JAN 6076A 7136 8322/4CX350F DX285/VJ1180 VD1330 
4X150D/7035 6078 7136A 8322/4CX350F JAN DX287 VD1331 
4X150D/7035 JAN 6079 7203 8348 DX290/VJ1320 VD1332 
4X500A 6083 7203/4CX2508 JAN 8408 DX342 VD1333 
5C22/6279 6084/E80F 7204/4CX250F 8416 DX343 VJ1010/7008 
5C22A/6279 6085/E80CC 7204/4CX250F JAN 8436/EC158 DX345 VJ1071 
5D22/4-250A 6146A 7237A 8438/4·400A DX373/3219 VJ1110 
5J26 JAN 61468/8298A 7308 8438A/4·400A DX393 VJ1120/21 
6AK5W/5654/E95F 6155 7308 JAN 8457 DX401/VJ1420 VJ1160 
6AL5W/5726/E91AA 6155U 7316 8458 DX427 VJ1162 
6DJ8 6156 7320/E84L 8463 D3A/7721 VJ1180/DX285 
6DJ8/ECC88 6159 7377 8482 E1 T/6370 VJ1191 
6Q4 61598 7459 8505A E55L/8233 VJ1200 
6R4 6189/E82CC 7527 8509 E80CC/6085 VJ1280/0M-50 
7C24/5762 6201/E81CC 7527A 8552/8032A/68838 E80CF/7643 VJ1320/DX290 
90C1 6211 7534/E130L 8556 E80F/6084 YJ1420/DX401 
15082/6354 6211A 7580 8560AS E80L/6227 YK1001 
501 RA 6218/E80T 7580W/4CX250R JAN 8577 E80T/6218 YK1010/DX151 
575A 6227/E80L 7609 JAN 8579 E81CC/6201 Z70U/7710 
652/5551A 6252 7643/E80CF 8580 E81 L/6686 Z70W/7709 
723A/8 6252 JAN 7645 8591 E82CC/6189 Z71U/7711 
725A 6268/4C35A 7650 8592A E83CC/6681 Z303C 
807 6279/5C22 7693/E90F 8593 E83F/6689 Z5025 
813 6293. 7694/E99F 8594 E84L/7320 Z504S 
833A 6339 7699 8595 E86C Z5055 
8578 6354/15082 7709/Z70W 8603 E88C/8255 Z803U/6779 
866A 6360/COMM 7710/Z70U 8609 E88CC/6922 Z805U/7714 
866AX 6360 JAN 7711/Z71U 8621/4CX250FG E88CC/6922 JAN Z900T/5823 
8698 6360A 7714/Z805U 8621/4CX250FG JAN E90CC/5920 ZA1000 
8698L 6370/EIT 7721/D3A 8624 E90F/7693 ZA1001 
872A 6375/DC70 7722/E280F 8639 E91AA/5726/6AL5W ZA1002 
872AX 6442 7737/E186F 8639 JAN E91H/6687 ZA1003 
967/5557/FG17 6463 7753 8643 E91N/5727/2D21W ZA1004 
4349 6508 7788 8647 E92CC ZA1005 
4369 6521 7788 JAN 8660/4CX15008 E95F/5654/6AK5W Z83200 
4370 6589 7804 8666 E99F/7694 ZC1031 
4371 6617 7805 8667 E130L/7534 ZC1050 
4372 6618 7806 8668 Ei80CC/7062 ZC1060 
4378 6661 7807 8669A E180F/6688 ZX1052 

~i~:S~~~eX ~~~C~~I~~~C ~~R~~~~~I~~! Aln pereA 
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Vol.2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLI.ES I CONTROLS & DRIVES 
HIGH VACUUM AMPLIFIERS 

MAX. PLATE RATINGS C.C.S. ClASS C MAX. . MAX. 
E.E. TYPE CATHODE INPUT OIS~~NJON F:~~R ~::~J~~~ OVERALL 
NUMBER VOLTS AMPS voLTS WArn HEIGHT 

.3C24 6.3 3.0 2900 100 25 21 100 4% 
100TH 5.0 6.3 3000 600 100 37 40 7~ 
572·B 6.3 4.0 2000 300 75 170 30 6U. CUSTOM ENGINEERED 
250TH 5.0 10.5 4000 800 250 36 40 1O~ 
250TL 5.0 Ib.5 4000 SOO 250 14 40 10~ 
S09 6.3 4.0 1500 100 30 50 40 6U, 
Sl1A 6.3 4.0 1500 260 65 160 60 6U, 
Sl1AW 6.3 4.0 1500 260 65 160 60 6j(. 
BI2 6.3 4.0 1500 260 65 29 60 6U. 
BI2AW 6.3 4.0 1500 260 65 29 60 6U. 

High Quality 
BI2HD 6.3 4.0 2000 300 75 30 60 6U. 
B26 7.5 4.0 1250 175 75 31 250 3% 
E.E.300 11.0 4.0 3000 BOO 200 23 30 10~ Tubes 

GAS & MERCURY VAPOR THYRATRONS 

• Ceramic Thyratrons 
MAX. ANODE RATINGS MAX. 

E.E. TYPE CATHODE TYPE PEAK INY. PEAk AVE. TUBE OVERALL 
NUMBER VOLTS AMPS FILL VOLTS AMPS AMPS DROP HEIGHT 

3C23" 2.5 7.0 GAS & HG 1250 6.0 1.5 12 6% 
FG-17 2.5 5.0 HG 5000 2.0 0.5 12 6% 

• High Vacuum Rectifiers 393·A" 2.5 7.0 GAS & HG 1250 6.0 1.5 15 6% 
323·B" 2.5 7.0 GAS & HG 1250 6.0 1.5 IS 6% 

- Clipper Diodes 394·A 2.5 4.0 GAS & HG 1250 2.5 ·0.64 15 5~ 
B73" 5.0 7.0 HG 10,000 5.0 1.25 15 B~ 

High Vacuum 
7410 5.0 7.0 GAS 1700 6.0 1.5 15 6% • 

Amplifiers 

• Gas & Mercury Vapor 
Thyratrons GAS & MERCURY VAPOR RECTIFIERS 

• Gas & Mercury Vapor CATHDDE 
MAX. ANODE RATINGS MAx. 

E.E. TYPE TYPE PEAk INV. PEAK AVE. TUBE DVERALL 

Rectifiers NUMBER VOLTS AMPS FILL VOLTS AMPS AMPS DRop HEIGHT 

3B28 2.5 9.0 GAS 10 KV 1.0 0.25 10 6~ 

Hydrogen 
4B32 5.0 7:0 , GAS 10KV 5.0 1.25 15 B~ e B16 2.5 2.0 HG 7.5 KV 0.5 0.125 15 4% 

Thyratrons S66A 2.5 5.0 HG 10KV 1.0 0.25 10 6U, 
S72A 5.0 7.0 HG 10KV 5.0 1.25 IS SJ1 
SODS 5.0 7.0 HG 10KY 5.0 1.25 15 sy, 
SOOBXE 5.0 7.0 GAS 10KV 5.0 1.25 15 BY, 

HIGH VACUUM RECTIFIERS-CLIPPER DIODES 
GLASS & CERAMIC HYDROGEN THYRATRONS 

MAX. ANODE RATINGS MAX. 
E.E. TYPE CATHODE PEAK INV. PEAK AVE. OVERALL MAX. MAl. RATINGS 
NUMBER VOLTS AMPS I·VOLTS AMPS AMPS HEIGHT DIAM. E.E. TYPE HEATER' P.O. Pb 'II Ebb Ib Ib 
3B24WB·A 5.0 3.0 20 .30 .060 3Y, 1J1 

NUMBER AMPS M.W. XIII' KVOC(MINI A. Ade 

2.5 .15 .030 3C45 2.5 0.52 0.3 3.0 .BO 35 .045 
3B29W 2.5 5.0 16 .25 .065 5% Ill'. 3C45W 2.7 0.52 0.3 3.0 .BO 35 .045 
4831 5.0 5.0 16 10 .150 7.0 2U. 4C35A 6.7 .350 2.0 8.0 1.5 90 .100 
250R 5.0 10.0 60 1.0 • 250 10~ 3 5C22 11.6 2.00 3.2 16.0 4.5 325 .200 
371·8 5.0 10.3 25 1.5 .300 8% 21U2 KU·17 6.7 .330 2.5 8.0 1.5 B3 .100 
576·A 5.0 14.0 25 2.5 .500 7Y, '21K2 KU·25 11.6 1.5 3.8 12.0 3.5 300 .200 
577 5.0 10.3 25 1.5 .300 7J1 2){. 5956 6.7 .330 2.5 8.0 1.5 83 .100 
577W 5.0 10.3 25 1.5 .300 7Y, 2){. 5957 6.7 .330 2.5 8.0 1.5 83 .100 
578 5.0 6.0 40 .75 .100 6Y, 2){. 6130 2.5 0.52 0.3 3.0 .60 35 .045 
705WA 5.0 5.0 30 .40 .100 5){, 2!(. 7190 2.0 .I 1.2 .300 20 .050 
719A" 7.0 7.0 25 10 .150 5Yo 2~ 7191 2.0 .! 1.2 .300 20 .050 
836 2.5 5.0 5 1.0 .250 6U. m, 8370 6.7 .330 2.5 5.0 .30 83 . 100 
8020 5.0 6.0 40 .60 .100 8.0 21~2 "8613 11.5 10.0 16.0 1.0 500 .500 
B020W 5.0 6.0 40 .60 .100 8.0 21U2 ""8765 9.5 4.0 12.0 .300 350 .200 

"RECOMMENDED FOR CLIPPER SERVICE ONLY. ·AlL EEl THVRATRONS HAVE. 6.3 VOLT HEATERS. 

"CERAMIC TUBES. 

(' 

ELECTRONIC ENTERPRISES INC. 
65 SEVENTH AVENUE, NEWARK, N.J. 07104 I (201),485-8500 

ORIGINAL TUBE MANUFACTURER 

MAX. 
DVERALL 
LENGTH 

SIll'. 
3Yo 
6Yo 
8Y, 
4Yo 
8Y, 
4Y, 
4% 
5'<. 
2.125 
2.478 
4'10 
6.625 
4.77 

!!AX. 
DIAM. 

IW, 
3'<, 
3){. 
3W. 
3% 
m, 
m, 
m. m, 
m. 
m. 
2% 
3){. 

MAX. 
DIAM. 

2){. 
m, 
2){, 
2){, 
1% 
2!(, 
2){, 

MAX. 
DIAM. 

2){. 
2!(, 
Ill', m, 
2!(. 
2!(, 
2!(, 

MAX. 
DIAM. 

Ill', 
Ill'. 
2!(. 
2!( • 
Ill'. 
2!(, 
Ill', 
Ill', 
Ill'. 
.844 
.844 

Ill' • 
2.375 
1.70 
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SEC. 5700 • TUBES & PARTS (INCL. SHIELDS) 

• ELECTRON TUBES, MICROWAVE DEVICES 
METAL-CERAMIC PLANAR TUBES 

General Electric offers an extensive line of planar tubes in diode 
and triode designs for oscillators, amplifiers, mixers, detectors, 
and many other high-reliability applications from d-c to 10 gc. 
Unsurpassed tolerance to environment as adverse as 3000 G's 
impact at 3-5 ms, 30,000 G's centrifuge, up to 48 G's RMS 
vibration (100-2000 cps, 3 min each plane) and -55 C to 
+400 C temperature. Have also withstood 1018 NVT and 107 

R/sec nuclear radiation. Minimum noise, in fractions of a db. 
Power outputs from low mw to 8kw peak. Tailored for CW, 
plate-pulsed, and grid-pulsed applications. Highest available 
ratio of power, efficiency, and gain-bandwidth to size and 
weight. 

METAL-CERAMIC COAXIAL TUBES 
GE has the exact coaxial tri", 
odes and tetrodes for advanced 
VHF-UHF, RF power ampli­
fiers, oscillators, or broad 
varieties of transmitter equip­
ments to meet your most de­
manding application require­
ments. AQVantages: OIgn power 
gain, efficiency, voltage hold­
off, duty factor; broad elec­
tronic bandwidth; long pulse­
width life; reliable grid-pulsed 
amplifier or oscillator service. 

VTM's 

Miniaturized Magnetic and Magnetic shielding 
shielded RFI shielded and integral isolator 

Voltage Tunable Magnetrons <VTM's) are high frequency, 
continuous wave oscillators operating in the microwave re­
gion. GE VTM's cover a wide range of frequencies - from 
700 to over 5600 megacycles, with feasibility existing in X­
band and down to 100 mc. Low power (up to 1 watt) for low­
noise local oscillators, signal generators. Medium power (1-10 
watts) for altimetry, telemetry. High power (over 10 watts up 
to 100's of watts) for broadband transmitters, barrage jamming . 

. airborne applications. Also magnetically shielded VTM's at 
1000-2000 mc and 2000 to 4000 mc (1 watt) for driver ap­
plications. 

KLYSTRONS 
GE has over 10 years experience in custom 
design, manufacture and repair of high­
power, multiple resonator, amplifier kly­
strons and capability to produce klystrons 
for specific applications. The units, con­
structed of metal and ceramic, use ion 
pumps to maintain excellent vacuum con­
ditions. Tunable types are designed so each 
cavity tunes at the same rate for perfect 
gang-tune tracking across frequency band. 
Broadband types are tunerless; flat freqency 
responses are rigidly, permanently deter­
mined during manufacture. Tunable and 
broadband pulsed ampilfier klystrons avail­
able in L, S bands. 

MCM's* 

*Microwave Circuit Modules for use as: Oscillators, Amplifiers, 
Multipliers, Detectors, Mixers, Integrated Isolators and Circu­
lators. 
General Electric puts nearly 3 decades of commercial and 
military microwave component experience into the MCM. 
Designers can benefit from an unequalled output of highest 
performance active components including coaxial and planar 
gridded tubes. One source provides "in-house" ferrite know-how, 
critical testing experience and facilities, and full R&D back-up. 
Now, optimum integration of active devices in packaged circuits 
can help reduce design cycles, provide retrofit capabilities and 
lead to improved system performance with lower over-all cost. 

CIRCULATORS AND ISOLATORS 

GE coaxial, stripline circulators and isolators can typically handle 
100 to 500 watts CW and more, and are capable of operating 
under severe environmental conditions. All frequencies from 0.3 
to 5.5 GHz are covered, and typical bandwidth in these frequency 
ranges is approximately 20 percent with greater bandwith .avail­
able. Magnetically shielded and miniaturized units are available, 
wit~ unique terminations and connections a specialty. 

IMAGING AND DISPLAY DEVICES 

GE offers industry's finest line of 
high-quality imaging and display 
tubes ... including: image orthicons; 
industrial and commercial vidicons; 
industrial and military cathode ray 
tubes; and a wide selection of low­
voltage, vacuum cathodelumines­
cent alphanumeric readout tubes. 

INDUSTRIAL AND SPECIAL-PURPOSE TUBES 

General Electric offers an extensive line of reliability-proven 
industrial and special-purpose tubes including the following 
popular types: camera, ceramic, industrial and military cathode 
ray, communication, Five-Star, glow tubes, ignitrons, industrial 
receiving, rectifier, thyratrons, transmitting tubes and triggered 
vacuum gaps. 

For complete information contact your nearby GE Sales Office, or 
write to General Electric Co., Section 998-80. Schenectady, N. Y. 12305. GENERAL _ ELECTRIC 
eem/1971 See VEL LOW SECTION for Local Offices, Phones 1997 
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The INTER· TECHNICAL Group, Inc. P. O. BOX 23 
IRVINGTON·ON-HUDSON, N.Y. 10533 

TEL: (914) 591·8822 
U.$. AGENCY FOR THORN RADIO VALVES & TUBES LTD. TWX: 710·564·0802 

. high quality 
MONITOR TUBES I RADAR TUBES I 

INSTRUMENT TUBES 
Thorn Radie Valves and Tubes limited Is one of Britains largest man.ufacturers 
of industriaf cathode ray tubes. Examine a BRIMAR catalog and you will find 
about the widest range of tubes, one of which Is likely to be a perfect fit for 
your requirement. But if you have something Unusual In mind it is probable that 
BRIMAR can make it. 

Useful 
Face Min. 
Sh~e Screen 
& DII. Area Selected 

Type. Application and Description (Min.) (inch) 

FLYING·SPOT SCANNER TUBES 

Q8·100AA I Magnetic focus. Educational EVR video reproducers I 3. 2.1x1.5 

QI3·200GS I Electrostatic focus. Document readers Dr telecine. 
I EHT connection by eTS socket I 5. 3.Sx2.7 

SMALL ELECTROSTATIC DISPLAY TUBES 

b3·130 I General purpose indicating device I 1. 1.1 

b7-200 I IndicatOrs. Oscilloscopes. eeTV. Alpha-num~rical readout I 3. 2x1.6 

INSTRUMENT TUBES - SINGLE GUN 

SE4b Medium bandwidth. Spiral p.d.a. 4. 3.1x2 

b10·210 Battery osCilloscopes. Heater llV, 68mA. 4. 2.Sx2 
Mesh p.d.a. Aluminized 

b13-33 Transistor scan circuit oscilloscopes. Spiral p.d.a. 5. 4x2.4 

D13-47 Medium bandwidth. For transistor scan circuits. 
Spiral p.d.a. 

5. 4x2.4 

b13-51 High bandwidth. Mesh p.d.a. Transistor scan. 5. 4x2.4 
Aluminized screen 

013·600 General purpose. Short length. Large screen area. 5. 4x3.1 

b14·150 High bandwidth. Mesh p.d.a. Very high brightness. SIh. 4x3.1 
Aluminized 

bI4·170 General purpose. Short length. SIh. 4x3.1 

014·110 Medium bandwidth for transistor scan circuits 5lf2. 4x3.1 

RADAR TUBES Dell An,'e 

m·lo Small boat radar. American type (7AB) 7. 50 

F27-100 General marine use. American equivalent (lOW) 10. 50 

F2a-130 Rimguard II I 'push·through' protection. Private yacht radar 11. 90 

F31-1. General marine use 12. 40· 

F31-14 Rimband protected. Private yacht transportable radar 12. llO 

F41-12 Major radars for ships, port, and aircraft control 16. 50 

DISPLAY AND PICTURE MONITOR TUBES 

M17-IO Medical waveform display. Television camera viewfinder 7. 70 

M21-13 Medical waveform data display. Industrial monitors 8lf2. 90 

M31-100 Alpha-numerical or graphical, computer read-out 12. 70 
Bonded face-plate 

M3HIO. General purpose data display 12. 110 
M38-142 TeleVision studio monitor. Protected version of M36-141 14. 70 

Bonded face-plate 

M3a-IOO I ndustrial monitors. Data displays. Rimguard III 15. 90 

M31·150 Industrial,victure monitors. Data display. 
Squared-o aluminized screen. 15 • 110 

M43-150 . Alpha-numerical or graphical, computer readout 17 iii 70 

M61-120 Industrial monitors. Data displays. Squared up screen 24. 110 
Rimguard III , 

NEW lONG PERSISTENCE GV phosphor Improves dISplay qualltles--Infor, 
matlon "VISible 1 to 10 seconds. Initial flash and trace colors Similar, 
eases eye fatigue More reSistant to burn damage than other long per, 
Slstence screens Reduces replacement cost where tubes must dISplay 
same unmodulated base lines and other display for long intervals. 

SEVENTEEN DIFFERENT PHOSPHORS I INTERNAL & EXTERNAL GRATICULES 
FLASHOVER PROTECTION I IMPLOSION PROTECTION (5 Different Constructllins) 
Accessories offered for Brlmar cathode raJ tubes Include sockets, connectors, 
Jokes, focusing' colis and twist calls. Substantial savings can be offered when 
Magnetic Shields and Tubes are purchased as assiemlblieis. 
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MILLEN TUBE SOCKETS 
DESIGNED FOR APPLICATION 

Long Flashover path to chassis permits use with transmitting tubes, 
866 rectifiers, etc. Long leakage path between contacts. Contacts 
are type proven by hundreds of millions already in government, 
commercial and broadcast service, to be extremely dependable. 
Sockets may be mounted either with or without metal flange. 
Mounts in standard size chassis hole. All types have barrier between 
contacts and chassis. All but octal and crystal sockets also have 
barriers between individual contacts in addition. 
Voltage regulator dual contact bayonet socket, 33991 black phenol· 
ic insulation and 33992 with low loss mica filled phenolic .insulation. 

MILLEN TUBE SOCKETS 
No. Description 
33002-Crystal Socket %" x .125" .... 
33102-Crystal Socket .487" x .095" .. 
33202-Crystal Socket %" x .125" .... 

No. Description 
33004-4 Pin Tube Socket 
33005-5 Pin Tube Socket 

33302-Crystal Socket .487" x .050" .. 33008-8 Pin Tube Socket 
33407-Miniature Socket only, 33991-Socket for 991. ..... 

ceramic .............................. .. 
33409-Noval Socket only, ceramic .... 33992-Socket for 991.. .. 
33307-Miniature Socket, Shield, 33207-829 Socket.. ...... 

ceramic ............................... . 
33309-Noval Socket, Shield, ceramic 33305-Ac.orn Socket. ....... 

FLEXIBLE COUPLINGS - The No. 39000 series of Millen "De· 
signed for Application" flexible coupling units include, in addition to 
improved versions of the conventional types, also such exclusive 
original designs as the No. 39001 insulated universal joint and the 
No. 39006 "slide·action" coupling (in both steatite and bakelite 
insulation). The No. 39006 "slide·action" coupling permits longi· 
tudinal shaft motion, eccentric shaft motion and out·of·line opera· 
tion, as well as angular drive. 
T ...... Pl.1.... ~nn,.\I:: .......... -:>nnnc: D I .... : ......... .................. , .............. : ........ :. ..... "' ....... "'_ 1\1 ... 
....... • w ..................................... oJ ....... .., ......... ""b" ...... ''''1 ....... , ........................................... . 

39001, but are not insulated. The steatite insulated No. 39001 has 
a special anti·backlash pivot and socket grip feature. All of the 
above illustrated units are for 1,4" shaft and are standard produc· 
tion type units. 
The No. 39016 incorporates features which have long been desired 
in a flexible coupling. No Backlash - High Flexibility - Higher 
Breakdown Voltage - Smaller Diameter - Shorter Length -

CERAMIC PLATE OR GRID CAPS - Soldering lugs and contact one· 
piece. Lug ears annealed and solder dipped to facilitate "mechanical 
plus soldered" connection of cable. 
No. 36001-0/,'" ....... No. 36002-%" ........ No. 36004-1,4" ........ 

SAFETY TERMINAL - Combination high voltage terminal and 
thru·bushing. Tapered contact pin fits firmly into conical socket pro· 
viding large area, low resistance connection. Pin is swivel mounted 
in cap to prevent twisting of lead wire. 
No. 37001, Black or Red ................ No. 37501, Low loss .............. .. 

STEATITE TERMINAL STRIPS - Terminal and lug are one piece. 
Lugs are turret type and are free floating so as not to strain L522 
ceramic on wide temperature variations. Easy to mount with series 
of round holes. 1400 volt and 3500 volt series. 

POSTS, PLATES, AND PLUGS - The No. 37200 series, including 
both insulated and non·insulated binding posts with associated 
plates and plugs, provide various combinations to meet most 
requirements. The posts have captive heads and keyed mounting. 
The No. 37291 on No. 37223 are standard in black or red with 
other colors on special order. No. 37201, No. 37202, and No. 
37204 are available in black, red, or low loss. The No. 37202 is 
also available in steatite. 
No. Description No. Description 
37201-Single plates, pro . 37204-Double dual plates, pro 
37291"':-'Single plates 37212-Dual plug ....... 

(tapered). pro ...... 37222-Non·insulated binding post 
37202-Dual plates, pro ........ 37223-lnsulated binding post 

DIAL LOCK - Compact, easy to mount, positive in action, does 
not alter dial setting in operation! Rotation of knob "A" depresses 
finger "B" and "C" without imparting any rotary motion to Dial. 
Single hole mounted. 
No. 10050 .......................... . 

TUBE CLAMP - No. 33087 is easy to use, easy to install, effective 
in function. Available in special sizes for all types of tubes. Single 
hole mounting. Spring steel, cadmium plated. 

J AMES MILLEN (~) MFG. CO.~ INC. 
MAIN OFFICE AND FACTORY 150 EXCHANGE ST., MALDEN, MASSACHUSETTS, U. S. A. 
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IB86 
lC 
lC21 
1021 
Il4 
Il6 
IP21 
IP28 
IP39 
IP40 
IRS 
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METROPOLITAN Supply Company 
A DIVISION OF METROPOLITAN OVERSEAS SUPPLY CORPORATION 

468 PARK AVENUE SOUTH, NEW YORK, N. Y. 10016 DEPT. MS 
TELEX: 422509, CABLE ADDRESS "LECIMEX" NEW YORK 

TELEPHONE: (212) 686·2120 

2K25M 32.00 
2K26 60.502K26M 
2K26M 50.00 
2K28A 84.50 6133 
2K39-44 375.00 
2K45 192.502K45M 
2K45M 147.00 
2K48 176.002K48M 
2K48M 123.00 
2K56 110.00 
2SMI5 9.75 

2X2A 3.57 
3-400Z 33.508163 
3A2 1.85 
3A3A 1.093AW3 
3A4 1.59 
3A5 1.74 
3B 9.58 610/7723 
3B21 9.053B22 
3B22 9.051C 
3B24W 9.503B24WA 
3B24WA 6.803B24WB 

3B24WB 8.19 
3B28 7.48 6277 
3C 10.604B24 
3C23 9.24 
3C31 8.65 CIB 
3C45 28.753C45W 
3CPNIOA5 20.90 7815 
3CPXIOOA5 21.40 7815R 
3CXIOOA5 23.00 7289 
3CXIOOOA7 164.758283 
3CX2500A3 189.70 8161 

3CX2500F3 192.50 8251 
3CX3000Al 226.008238 
3CX3000A7 252.00 
3CX3000Fi 238.00 8239 
3CX3000F7 269.00 8162 
3CXIO,000AI487.00 8158 
3CXIO,000A3 487.008159 
3CXIO,000A7 534.50 8160 
3021/A 9.903021WA 
3021WA 21.753021WB 
3021WB 50.00 

3E29 15.70 
3KM 

50,000PA 8,000.00 
C3J 10.49 5632 
CWA 10.70 5684 
e3J/Al 12.30 7556A 
4-65A 27.40 8165 
4-125A 40.154021 
4-250A 41.255022 
4-400A 43.70 8438 
4-1000A 128.50 8166 

4B23 10.00 
4B24 10.603C 
4B31 16.75 
4B32 12.90 
4B35 5.60 
4C35 41.80 6268 
4CPX250K 63.00 8590 
4CV 

50,000E 
4CV 

1,800.00 

100,000C 2,425.00 
4CW 

250,000V 6,200.00 

4CX250B 29.257203 
4CX250F 31.90 7204 
4CX250G 31.90 8621 
4CX250K 59.758245 
4CX250R 38.45 7580W 
4CX300A 52.15 8167 
4CX350A 41.20 8321 
4CX600B 319.00 
4CX600J 179.00 
4CXIOOOA 187.00 8168 
4CXI500A 197.50 

4CX1500B 191.508660 
4CX3000A 378.20 8169 
4CX5000A 471.008170 
4CXI0,0000 519.008171 
4CX15,000A 667.00 8281 
4CX 
35,000C 

4021 
1,685.00 8349 

40.156155. 
4021A 43.45 
4032 47.50 
4E27A 43.255-125B 

520.00 

475.00 
160.00 
270.00 6510 

250.00 

I , U B E 5 
Receiving, Industrial, Communication Microwave, 

Special Purpose Tubes 

16.80 
15.00 
12.70 
14.30 GSI0C/S 
14.30 Z502S 
19.90 
13.20 Z504S 
17.15 

1.19 6679 
2.31 6201 
1.05 6680 

12AU7WA 2.86 6189 
12AX7 .96 6681 
12AX7WA, 4.60 
12AY7 1.806072 
12BY7A 1.02 
12SK7 1.37 
GCI2/4B 20.85 
GSI20 28.50 
X-13 396.00 
X-13B,C 414.00 
C16J 44.205665 

17ENP22 185.00 
FGI7 7.31 5557 
KU-17 56.00 
KY21A 23.10 
OET22 34.25 
KU23 32.50 HF300 
MOBl-25 40.75 6322 
25T 35.20 
2807 3.00 
2807W 5.20 
30AE3 1.10 PY88 

FG32 14.70 5558 
35C5 1.08 
35W4 .72 
FG32 15.255558 
MFG41 710.00 5830 
2F45 100.00 BS810 
50C5 1.02 
EA53 24.50 
MKU54 176.00 
E55l 10.60 8233 
VX55 79.50 

MFG57 20.85 5559 
KT66 3.97 7581A 
KT66MP 8.90 
KU71 235.00 7782 
KU71Z 248.40 
RK72 5.25 
75TH 36.50 
EA76 5.906489 
KT77 4.25 
TD-77 156.00 
E80CC 4.15 6085 

E80CF 4.62 7643 
E80l 5.806227 
E81l 5.12 6686 
83AI 4.57 7980 
E83F 4.42 6689 
EY84 2.88 6374 
85A2 1.780G3 
E88C 6.20 8255 
E88CC 3.31 6922 
ECC88 1.5160J8 
KT88 5.95 

KT88MP 12.60 
SAl-89 1,100.00 
90AV 5.60 
FG95 26.85 5560 
FG97 79.15 
FG98A 92.15 
BLT-IOI 95.00 
102A 159.50 
QKHI36 478.00 2J70A 
150AVP 95.00 
VT-158 160.00 

FG172 176.00 
Pll72 184.50 8295A 
El80F 5.60 6688 
El82CC 4.47 7119 
M0220B-G 189.00 
M022IB-G 195.00 
M0222A-G 195.00 
FX227 28.753C45 
MQKH235 940.00 6344A 
MFG235 102.00 5552A 
242C 49.00 

M0244A-E 320.00 
250TH 38.95 
254W 43.70 
M0258A 249.50 5553B 
M0259A 219.00 
M0287A-C 460.00 
M02870 648.00 
E288CC 5.808223 
MFX297 406.25 
298A 5,490.00 
304TH 74.70 

304Tl 74.70 
31~A 9.00 
311B 15.00 
311CH 39.70 
313C 3.50 
323B 6.30 
329A 6.10 
332A 15.00 
M0336 525.00 7166 
342A 1,685.00 
M0355A 615.00 
356 686.005771 
357B 446.50 
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Nl055 
R1130B 
MQKI235 
MQKI237 
1500T 
1612 
1614 
1616 
1619 
1623 
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METROPOLITAN Supply Company 
A DIVISION OF METROPOLITAN OVERSEAS SUPPLY CORPORATION 

468 PARK AVENUE SOUTH. NEW YORK, N. Y. 10016 
TELEX: 422509, CABLE ADDRESS "LECIMEX" NEW YORK 

TELEPHONE: (212) 686-2120 

PricI Other No. T,pe Prlca Olher N •• r,pe Prica Other NG. 

823.75 6100 2.256C4WA 6842 14.30 
12.35 1B59 6101 3.106J6WA 6844A 10.95 

791.80 6111 3.14 6845 130.00 QK386 
791.80 6111WA 5.28 6852 29.75 T024 
304.00 6115A 95.00 

3.75 6130 28.753C45 
4.24 6133 84.502K28A 
8.00 6136 2.296AU6WB 

6867 1,270.00 
6868 1,385.00 
6872 7.85 
6881 26.95 T021 

5.17 6140 7.20 423A 6863 3.49 
2.85 6144 78.00 TTl 6863B 4.278032A 

6146A 3.29 47.45 
6146B 3.91 8298A 3.607AK7 
6155 40.15 4·125A 
6156 41.25 4·250A 

32.85 
25.30 

6159W 6.78 7357 
6161 138.00 
6166A 960.00 7007 

13.96 
135.00 

3.31 ESSCe 
6170 540.00 16.00 £A52 . 
6174 4.27 .8.50 
6177 245.00 1,125.00 

6178 810.00 QKK297 
6179 1,452.00 
6181 1,253.00 
6189 2.86 12AU7WA 
6199 50.00 
6201 2.31 12AT7WA 
6202 2.32 
6213A 5.67 
6216 3.14 
6227 5.80 E80l 

6228 3,696.00 
6236 121.00 
6251 3,160.00 
6252 26.20 
6258 371.00 
6265 3.60 
6267 1.20 EF86 
6277 7.483828 
6286 3.52 
6299 46.00 

6322 50.0n RL?5 
6336A 13.40 

, 6342A 57.85 
6356 24.00 TOlD 
6360 3.34 
6367 179.50 
6370 23.46 Ell 
6378 47.45 Bl62 
6390 127.00 
6400 199.00 

6402 2,057.00 QKH437 
6403 1,925.00 QKH303 
6406 1,045.00 QK428 . 
6410 1,375.00 QK338A 
6418 3.30 
6420 396.00 
6421 470.00 
6423 489.00 
6425 555.00 
6442 36.30 

6448 5,975.00 
6468 200.00 
6476A 14.95 
6481 64.50 
6485 1.57 
6489 5.90 EA76 
6503 74.50 
6510 270.00 4J52A 
6511 1022A 
6518 1,590.00 

6520 5.94 
6524 25.50 
6528 17.32 
6541 1,512.00 TE30 
6542 9.25 T068 
6544 936.00 
6550 3.60 KT88 
6562 6.85 5794A 
6564 275.00 MXT68 
6566 32.00 Bl26 

6576 897.00 
6580 61.65 
6618 895.00 
6619 3.68 
6623 190.00 
6659 9.15 1042 
6691 1,115.00 
6696 990.00 
6697 1,145.0'0 
6756 720.00 

6759 412.70 
6761 5.75 
6763 3.96 
6771 65.67 
6775 60.00 
6779 6.89 Z803U 
6800 475.00 
6801 631.75 
6806 8,160.00 
6807 36.505545 
6808/09 34.80 

ANTICIPATE YOUR NEEDS. ASK ABOUT OUR 
CONTRACT AND BLANKET ORDER PROGRAM. 

TELEPHONE: (212) 686-2120 
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I TUBES 
Receiving, Industrial, Communication Microwave, 

Special Purpose Tubes 

T,pe Price Other No. 

7748 974.40 
7750 747.60 
7753 230.00 
7764 130.00 
7767 135.00 
7768 108.50 
7782 235.00 KU71 
7786NE 19.95 
7788 9.25 E810F 
7804 19.95 
7815 20.90 3CPN10A5 
7815AL 24.00 
7841 37.25 

7842 59~65 
7843 36.15 
7854 38.75 
7855 55.00 
7855/Al 60.00 
7859 27.40 
7860 148.50 
7861 3.00 
7866 1,850.00 KU274 
7867 4.47 

7868 1.96 
7900 360.00 
7905 3.47 
7910 81.40 
7964 65.00 
7980 4.5783A1 
7984 4.20 
7986 31.855866A 
7994 12.35 
7995 12.20 

8000 22.75 
8005 18.65 
8008 8.65 
8013A 18.20 
8020 20.358020W 
8020W 22.25 
8032 3.898032A 
8032A 4.276883B 
~~1~ .!H~ 

8056 4.35 
8058 13.45 
8072 19.258072A 
8077 1.30 7054 
8096 18.60 
8106 1.31 
8117 52.37 
8121 28.37 

CATHODE RAY TUBES 

T"e 

8122 
8150 
8156 
8161 

b16B 
8170 
8171 

8179 
8223 
8233 
8255 

8270 
8295 
829SA 
6348 
8417 
8421122 
8438 
8458 
8463 
850BA' 

8509 
. 8511 

8556 
85aoA 
8575 
8577 
8594 
8604 
8608 

'8624 

32,50 
8,75 
3,OS 

Price 

189.753CX 

98.65 
184.50 172 
. 3.91 61468, . 

9.93 / .... , 
2.38 :",";' 

12.20 5991/92 •. " 
1Ug,4040~L:"'i 
6.89"< . 

27.45.' 

(In'cludes Monitors. Dscilloscopes, Scanners and Radar) 
1CPI-31 
2AP1A 
2BP1,A 
SACP1 
3ACP2 
3AOP1 
3AOP7 
SAP1 
3AP1A 
3ASP1 
3ASP2 
3BGP1 
3BP1 
3CP1 
30P1A 
31P1 
3KP1 
3RP1 
3RP1A 
3WP1 
3WP2,5,ll 
5ABP1,A 
5ABP7,l1 
5AOP1,A 
SAOP7,A 
5AHP7 
5QP1,A 
5AZP4 
5BGP1 
5BP1,A 

29.00 
18.25 
22.00 
33,00 
40.50 
56,00 
56.00 
16.75 
43.00 
47.40 
47.40 
60.00 
29.75 
14.50 
23.00 
27.40 
24.00 
18.60 
27.35 
24.00 
30.00 
.48.50 
48.50 
46.75 
48.50 
44.00 
47.00 

135.00 
215.00 

31.75 

CAMERA. TUBES (Vidicons and Image Drthicons) 
4536 1795.00 
5820A 1095.00 
7038 54.00 
70385 154.00 
7226 295.00 
7262 125.00 
1262A 170.50 
1293A 1150.00 
1295B 1370.00 
7295C. 1495.00 
7325 158.00 
7389C 1575.00 
7735 64.50 
7735A 132.00 

Write for our other new catalogs: 
• Electronic Tube Directory 
• Semiconductor Directory 
• Aviation Components Directory 
• Genelex Electron Tube Catalog 
Special Discount on Quantity Orders 

Prices are subject to change without notice. 

See YELLOW SECTION for Local Offices, Phones 2001 



Vol. 2 ACTIVE COMPONENTS I CIRCUIT ASSEMBLIES I CdNTROLs & DRIVES 

PERFECTION MICA COMPANY 
MAIN OFFICE & PLANT 

740 THOMAS DRIVE, BENSENVILLE, ILLINOIS 60106 I (312) 766-7800 I TWX (910) 256-4815 

CALIFORNIA FACILITY 
1325 EAST ESTHER ST., LONG BEACH, CALIFORNIA 90813 I LONG BEACH 591-5638 I LOS ANGELES 775-8079 I TWX (910) 341-7277 

Co-Netic Precision 
Magnetic 
Shields for 
Photomultiplier 
Tubes 
Co-Netic shields are not significantly affected 
by shock or vibration. They have minimal re­
tentivity and do not require periodic re­
annealing. When grounded, they effectively 
shield from electrostatic as well as magnetic 
fields over a wide range of intensity. 
Shields can be custom engineered to your 
specifications and desired quantities .. 

The largest line available 
Covers over 90% of currently manufactured PM Tubes 

SHIELDED DIMENSIONS 1 
~~~-r~t~No-.~~D-~~W~ln-gr-~A~--B~'-~C~~~D~~~E~r-~F~~G~-N~O~te~s~ 

06P25 1 0/. 2'12 
07P13V1 2 3/4 1% 1~. '12 
10P25 1 1 2'12 
lOP40 1 1 4 
llP42X18 5 1'12 4'14 
12P31V1 2 1'14 3'12 
12P35 1 1'14 3'12 
12P45 1 1'14 4'12 
13P23V1 2 1% 2% 
13P28Vl 2 1% 2'~. 
13P32V1 2 1% 3'14 
13P52V1 2 1% 51/4 
15P27 1 1'12 23/4 
15P40 1 1'12 4 
15P50 1 1'12 5 
17P30 1 13/4 3 
17P33Vl 2 13/4 3% 
17 P45 1 13f4 4'12 
17P53Vl 4 13f4 5% 
20P50 1 2 5 
21P45V1 3 2~. 4'12 
21P55V1 3 2~. 5'12 
22P40 1 2'14 4 
22P50 1 2'14 5 
22P60 1 2'14 6 
22P70 1 2'14 7 

17/. 2'M. 
1'K. 

1M. 
IV. 

IV. 
1'12 
IV. 
IV. 

Y. 

2% 

% 
% 
% 
% 

23P55X32 6 2% 5U. 3~ 3% 'K. 1'12 

a 

d 
a 

a 

b 3 

1 
B 

j 
I-A_I 

1 
~~~~m~ ~ ~~ ~~ ~~: ~'/4 1~ ~'1s B 
23P101X57 ~1 ~~ 10'12 53/4 '12 23/4 6Y. I 
m~g 2'12 ~ 
m~g l~:i ~ , -IFI-
~gmn7 i ~~: i~ 53/4 ~~ t~ 3 2 a , E fu-El-u 

1-..;;~;;.;~~...;.:.;.~0_E:_~5-,-......:.I __ .&....::.~~.:..:4:....1._1"':~ __ ....L._5'12 __ ..I-3.,l/:1'"'2 ......L_l __ ....1.. __ .....J_5_'I2.....J ...... __ ~ t t 1-: _1-
6 Unless otherwise noted: 

Dimensions - All 10. 
Material - Two layers: .025 Netic S3·6 

outside, .014 Co-Netic AA annealed in· 
side. 

Finish-Black baked enamel; wrinkle out­
side, flat inside. 

a - Upper end closed. 
b - Dimensions 0 & E are measured from 

the outside of the outer shell. Dimen· 
sion G is the maximum 00. Material­
Three layers, separable; outer .049 
Netic S3-6 two inner .031 Co·Netic AA 
Finish - Netic S3·6, black oxide; Co· 
Netic AA, none. 

c - Has three tabs, spaced 1200 apart, 
to grip the metal collar of the PM tube. 

d - Finish - Black cadmium plated. 

'":"',1;..-'--_D -=--:'1;,1-' -I, 5 

A C 

1 L----------I". I 
I-·----B -.......... ---.1 

2 ... I.FI--, 
-. -8 T t· 1.. B 

. ! 1 
I--A-I 

4 

rr 
E D 

l! --B 

-A_ 

I-D-I-E-,· 
f II F 

C + II.L 
!,H,T 

I. . B • 

2002 PAGES: 1·988 (Vol. 1) ... 989·2008 (Vol. 2) ... 2009·3076 (Vol. 3) eem/1971 
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Semiconductor Mica Isolators 
-IMPROVED SEMICONDUCTOR 

EFFICIENCY from proper r;:;ccc. eli 
f~ • 

heat dissipation. 

- EXTREMELY HIGH 
DIELECTRIC STRENGTH. 

- THICKNESSES range 
from .001" to .003", 
Other thicknesses can be 
furnished. 

- MANY CONFIGURATIONS 
available within.002" 
tolerance. 

- Custom Mica insulators 
manufactured to your 
specifications. 

Magnetic Shields for 7 and 9 Pin Tubes. 
~.~g[l GI)-~et!~ !,!,!?g~et!~ !':".'!­

level tube shields are avail· 

able for 7 and 9 pin vacuum 

tubes. They eliminate mag­

netic interference in high 

gain and critical circuits. 

.... 1. .. u. 

VT·701 
VT·702 
VT·703 
VT·704 
VT·901 
VT·902 
VT·903 

AVAILABLE SIZES 
..... .,;1 v ...... 

7 Pin 
7 Pin 
7 Pin 
7 Pin 
9 Pin 
9 Pin 
g Pin 

.. .... &11 .. 

1%" 
1'4'4" 
2lf4" 
2%" 

1'~" 
2~." 
2%-"--

Unique Inter-8 Weave Cables reduce 
magnetic field pickup or radiation 
Cables can be fabricated with compatible alloy wires for thermocouple appli­
cations, with plain copper wire for applications where junction EMFs are a 
problem, or with tinned wire. Increased magnetic or electrostatic shielding 
effectiveness can be realized by weaving outer shielding braids of Co-Netic 
or copper over the basic cable. Dielectric separation between dual layer 
sheaths is normally PVC but other insulating.media may be used. On braided 
shields, a final insulating outer jacket is used. Wire sizes range from 22 to 
32 AWG. Wire insulation can be PVC, Teflon or any other desired dielectric. 
Cables are available in continuous lengths up to 500 feet. Continuous length 
limitation is a function of wire size. Inter-8 cables using special wire can be 
fabricated in small lots for experimentai'and special application requirements. 

Inter·B Weave Cable - Plain, Copper Shielded, or Co· 
Netic Shielded. 

AC Magnetic Field 
Evaluator Probe 

eem/1971 

The magnetic field evaluation probe Part No. EP-IOl, is very useful for 
the initial determination of fields present either- in equipment. or in 
areas where mallnetic fields are generated, such as from transformers, 
reactors, solenoids, etc. Since it is basically an air core inductor, if 
oriented for maximum indication, its axis will point to the source of the 
field as well as give an indication of the field intensity at the plane 
through the color band. 

The probe uses a small random wound multi·layer coil on a standard 
bobbin, such as is used in commercial 110 liolt medium. size solenoid 
structures. 4100 turns of No. 36 enamel covered wire are used. Coil leads 
are connected to a twisted pair copper shielded cable. The coil is centrally 
located within a brass can with flanged cover, large enough to accom­
modate the bobbin, with the bobbin axis concentric with that of the can. 

Any laboratory type AC V.T.V.M. may be used, preferably one with a 
full scale sensitivity of 1 millivolt. The output at 60 Hz is 20 millivolts 
per gauss (RMS). The. evaluator is usable up to 3 KHz, with a correction 
formula which appears on the plug housing of each probe: 

B (G ) 3 [Voltage (Mv)] 
auss = --:=-----'=---=:-..,-----

Frequency (Hz) 

See YELLOW SECTION for Local Offices, Phones 2003 



How to use 

to lind manulacturers 01 a specilic product 
GREEN SECTION 

~~~ 
Each of the three volumes of eem contains a Product Index and 
Directory, the Green Section. This Index isa complete alphabetical 
listing of products. If the product yoLi are looking for app'ears in the 
particular volume you ate consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume ofeem, the Index will provide a cross 
reference, directing you to the correct volume. 

Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product heading. 

Similar products are grouped together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
prime product heading, there are hundreds of cross references, 
e.g. "Voltmeters - See Meters, Volt." 

to lind manulacturers' catalog Inlormatlon 
WHITE SECTION Catalog pages in eem are divided into three volumes based on very 

broad product groupings. These are:, 
Volume 1 - Test Instruments I Equipment and Systems 
Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

Volume 3 - Passive Components I Materials I Hardware 

These volumes are fUrther divided into 55 eem Product Sections which 
are assigned individually to the most appropriate volume. Within each of 
the 55 product sections manufacturers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three,volumes. This index will provide the page 
numbers you require. In Volume I, the index begins on page 302, 
in Volume 2 on page 1274 and in Volume 3, page 2310. 

to lind manulacturers' addresses, phones and sales ollices 
YELLOW SECTION 

to lind trade name sources 
VOLUME I, PAGE 957 

More than 6,000 manufacturers of electronic 
components, materials, instruments, 
assemblies, systenis and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem, listing addresses, phone 
numbers and sales managers' names. 
TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Boldface listings also indicate that 
local sales offices or representatives are 
listed ·for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you can locate it in eem by 
using the Trade Name Directory. 
This appears only in Volume I, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside edge. 

II you require additional assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City, N.Y. 11530, or phone (516) 248-9700. 
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Data Display Devices 
from Raytheon 

New Projectoray' CRT brings large-size 
displays with up to 1,000 line resolu­
tion, whether they're systems with TV 
type formats or any type of CRT display 
from radar to oscilloscope to alphanu­
merics. Projectoray offers high bright­
ness, long life - lasting hundreds of 
hours - at 15 foot-lambert light on a 
3' x 4' screen of unity gain. Projectoray 
uses a clear face-plate material that 
rapidly conducts heat away from the 
phosphor and an efficient heat ex­
changer. Refractive optical lens design 
.... 11 .................. : ........ 1 ....... L.. ............. : ...... __ ....... .t. ...... I .......... .... 
.... 11 .................. 1 ........... '" .................. ""' ...... 11 ....... ''''''" .... '0 .... 

or small theaters. Write for Projectoray 
data sheets. 

Datavue* Indicator Tubes - made in 
the U. S. A. - at lowest prices. For 
example: our CK 8754 costs less than 
$3.95 in 1,000 lot quantities. 

Raytheon offers a complete line of 
side- and end-view indicator tubes in a· 
wide range of alphanumerics, decimals, 
and special characters. Turn-around 
service on all custom designs is fast 
and reliable. 

All Datavue Indicator Tubes are EIA 
rated, produced for 200,000 hours of 
operation, highly dependable tubes with 
high brightness, in-line characters. 
Write for Bulletin SP-1114. . 

• Trademark of Raytheon Company 

Symbolray* Monoscope can generate 
almost any presentation you can think 
of - from ASCII to custom data dis­
plays and even hreroglyphics. We can 
meet your requirements with only an 
inexpensive change in target font de­
sign. A more economical method of gen­
erating displays than. using circuit 
cards, Symbol ray monoscopes cost less 
than $100 in quantities of 1,000. Only 
2" x 12", Symbol ray uses electrostatic 
deflection and focus. Full messages can 
be displayed when Symbol ray method 
: .................. :.t.. ....... u ...... _ .... _ .......................... : ......... ... 
."'" r..I ....... u "'''"1 ........... 1 ..... 111' ... 111 .... '.1 ............ 11 .. '1 .......... . 

Monoscope is currently available with 
64 and 96 character matrices. Write for 
Bulletin SP-1178. 

New Keyboard Switches - an original 
Raytheon design - are low cost yet 
extremely reliable. Just a feather-light 
(21f2-oz.) touch activates the switch 
which is designed for switching at logic 
levels. Life expectancy of the dry reed 
type is more than 800 million cycles. 
Bounce is less than 250 microseconds. 
Costs less than $1.00 in production 
quantities. Write for Bulletin MC182B. 

More Than 2000 Optoelectronic Devices 
are available from Raytheon to improve 
your product, cut its cost. RAYSISTO~S® 
operate on the principle of controlled 
light acting on a photo-resistive ele­
ment - provide a variety of control 
functions as variable resistors, solid­
state switches, relays, voltage or signal 
isolators. Standard And Special Raytheon 
Photocells feature rugged mechanical 
construction, small size, lightweight, low 
noise. They're available with cadmium 
sulfide or selenide sensors, TO-5 case 
,.. ...... 1 ......... ,,: .... 1 .......... 1, ........ :....... '.'pi ..... ~"'. rI-s • .,. 

;~db·~i;c~it· appli;;abti'~~'s -b~~~h'u""~e -SP-
1149 and SP-1150_ 

Complete, custom-made keyboards­
using the switches described above­
are also available from Raytheon. ThE!se 
keyboards can be designed, built and 
shipped to you in minirnum lead time. 
All assemblies are supplied with alpha­
numerics, symbols and coding to. your 
specifications. They are also available 
with data I ines, electronic interlock, 
connector to external power sources and 
with or without case. Write, describing 
your application, for data and assistance. 

For data sheets, application notes, price informa­
tion, call your Raytheon regional sales office. Or 
write: Raytheon Company, Industrial Components 
Operation, 465 Centre Street, Quincy, Massa~ 
chusetts 02169. 

[RAYTHEON) 

Industrial Components Operation - A reliable source for Circuit Modules I Display Devices 
Filters I Hybrid Thick-Film Circuits I Industrial Tubes I Optoelectronic Devices I Panel Hardware 

eem/1971 See YELLOW SECTION for Local Offices, Phones 2005 
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The transistor chopper (or modulator) is a solidly encapsulated unit 
designed to alternately connect and disconnect a load from a signal 
source. It may also be used as a demodulator to convert an a.c. signal to 
d.c. It is capable of linearly switching or chopping voltages over a wide 
dynamic range which extends down to a fraction of a millivolt and up to 
150 volts or more. Unlike mechanical choppers which can only be de­
'signed to operate over a narrow and comparatively low frequency range 
due to mechanical limitations, the transistorized chopper is an inertialess 
device that can be driven from d.c. to hundreds of kilocycles. 

The switching circuitry used, operates the transistors in a manner 
which provides stability and freedom from drift over a wide temperature 
range. Only carefully selected and matched transistors are utilized. 

The Model NS8000A chopper is transformer isolated and operates up 
to 1.5 MHz. 

The Models 20, 30, 33, 33P, 40, 40P, 50, 50P, .60, 60P, 70 and 70P 

are direct-coupled so as to provide the circuit .designer with the most 
basic chopper from which to synthesize solutions to special circuit prob­
lems. The Models 33 and 33P are basic field-effect chopper-relays pro­
viding exceptional linearity, stability, low noise and offset. The Models 
64, 65, 66, 75 and 150 are transformer-coupled for isolation purposes. 
The Model 150 is for high-level signals_ The Models 64 and 66 are for 
operation from 400 cps and 60 cps sine wave drive at 115 volts a.c. The 
Models 80, 81, 9) and 91 VIBRACHOPPERS are unique since they require 
d.c. rather than a.c. drive. The Model 98 has complete isolation and 
insulation between drive and contacts, even with d.c. drive. The Model 
TCD-I0l Transistor Chopper Driver provides suitable square wave drive 
voltages for transistorized choppers and synchronous demodulators. 

These units are practically immune to the effects of shock and vibra­
tion making them ideal for military, space vehicle and portable applica­
tions; or where power conservation, miniaturization and elimination of 
maintenance are a necessity. 

CHOPPER MODEL SPECIFICATIONS 
Max. Drive Drive 

Max. Max. Voltage Input Ambient 

:~f~~ cSJf~~t Fr::~~CY S~~~~) pe~~~ce ~:~le Size 
Model Type (Volts) (MA) Range (AC Volts) (Ohms) (OC) (Inches) 

NS8000A Si ±1O ±10 DC to 1.5 mc 10 pk-pk 100 - 55 to + 100 .45 x .375 Dia. 
20 Ge ±10 ±10 DC to 100 kcps 25 pk-pk 200 -55 to +90 .210 x .315 x .405 
26 Si ±5 ±3 400 kc to 5 mc 25 pk-pk 400 - 55 to + 130 .88 x .32 Dia. 

Weight 
(Grams) 

2 

Remarks 
Shielded Hi-Freq 
Shielded Micro-Min 
RF Micro-Min 

30 Ge ±10 ±10 DC to 100 kcps 25 pk-pk 200 -55 to +90 .38 x .16 Dia. 1/2 Micro-Min Hi-Freq 
33 Si ±7 ±5 DC to 500 kcps 30 pk-pk 10M -55 to +175 .7 x.44 Dia. 2 FET, La-Offset Hi-Temp 
33P Si ±7 ±5 DC to 500 kcps 30 pk-pk 10M -55 to +175 .5 x .75 Dia. 8 FET, La-Offset Hi-Temp 
40 Si ±15 ±40 DC to 50 kcps 40 pk-pk 600 -55 to +150 .7 x .44 Dia. 2 Sub-Min Hi-Temp 
40P Si ±15 ±40 DC to 50 kcps 40 pk-pk 600 -55 to +150 V2 x ¥4 Dia. 8 Plug-in Hi-Temp 

r-i50~~~G~e~~±~10~~~±~1~0~~D~C~t~0~1~0~07.k=C=PS~~2~5~pik-~p~k---r~6~0~0~-+-~55~to~+~90~~lV4X.44rn~a-.--1----3~~~S~Ub~-~M~in~Hii-~Fr=e~q----~ 
50P Ge ±10 ±10 DC to 100 kcps 25 pk-pk 6cio"'"""-+--~5~57.to~+'~9;;;0-+~'Iz'.::X::':3fi:';.:-iD;<;i~a':":. =---t----;;8c--+--;p<'i�;::Ug:::--;.:inC'iHu;ic'i-F==r::Ceq?-------i 

r-~60~~~G~e~~±~10~~~±~5~0~~D~C~t~O~1~0~07k=C~pS~~5~0~pTk-~pTk--~-6~0~0~-~-~55~tO~+~9O~~¥:~2~X~V.~.~D~i=a.~--~--~1--~~MT.i~cr~o-M~in~H~i-F~r~eq~--~ 
60P Ge ±10 ±50 DC to 100 kcps 50 pk-pk 600 -55 to +90 V2 x ¥. Dia. 8 Plug-in Hi-Freq 
64 Ge ±1O ±50 .04 to 12 kcps 300 pk-pk 10K -55 to +90 1V. xl Dia. 44 115V/400 cps Xfmr-in 
65 Ge ±2 ±50 0.27 to 30 kcps 50 pk-pk 100 -55 to +90 '¥4 x '¥. Dia. 12 Xfmr-ih Plug-in 
66 Ge ±5 ±50 .02 to 12 kcps 300pk-pk 7K -55 to +90 1V4 x 1 Dia. 44 115V/60 cps Xfmr-in 
70 Si ±10 ±40 DC to 100 kcps 4 pk-pk 600 - 55 to + 150 1V. x X. Dia. 2 Hi-Freq Hi-Temp 

r-~70~P~~S~i~~±~10~~~±~4io~t--;D~C~t~0~1~0;;;0~k~C=pS~~4~p~k~-p~k~--t-6~0~0~-+-55tO+150 V2X'¥.D~i~a=. ~--r-~8~~~P~IU~g~-i~h~H7.i~-F~r~eq~------i 
71 Si ±10 ±5 .04 to 70 kcps 10 pk-pk 300 -55 to +150 .84 x .84 x .75 30 Xfmr-in Plug-in 
75 Si ±2 ±30 0.27 to 100 kcps 10 pk-pk 100 -55 to +150 '¥4 x '¥. Dia. 12 Xfmr-in Hi-Temp 

r-~80~~~G~e~~±~15~~~±~5~0~~1~.5~tO~6~.5~kc=p~S~~6~t=0~3~2~C~t-2~K~--}-~55~to~+7-~9~0~~_+~71~V.~4~xt~1~~D~i~a~.~~~~t~~3~2~-+~D~C~-~D~ri~ve~PI~u=~~in~--~ 
81 Ge ±15 ±50 1.5 to 6.5 kcps 6.10 32 DC 2K -55 to +90 1V4 x 1 Dia. 32 DC-Drive DPDT 
90. Si ±6 ±50 1.2 to 3.0 kcps 12 to 32 DC 2K -55 to +150 V2 xl Dia. 40 DC-Drive Plug-in 

r-i9~1~+S~i~+±~6--~~±~5.,0~~1~.2:<-t~0:-;3;.;.0~kc=p~s:-+i2 to 32 DC 2K -55 to +150 1'¥4 x 1 Dia. 40 DC-Drive Hi-T~e:'::m'-p-;D-'p-'D""'T..l 
r-~9~8---rS~i~~±~20~~~±~2~-+-D~C~t~0~5~.0~k~C~p=S-+~67to~1~2~p~k~-p~k~~.8~5~0~~--5~5~t~0~+~10~0~,~.;75~X~.7~5~X~.~8~4==~==~1~6==~:~D~cjo;r~A~C~I~so~l~at~e~d~D~r~iy~e~ 

150 Si ±150 ±40 0.27 to 30 kcps 20 pk-pk 100 -55 to +150 1V. x 1 Dia. 30 Hi-Volt Hi-Temp Xfmr-in 
J-;1:;;7;:.1--+S~i;-+_:;:+71""-~~±;:;5~-+·~."'27tO:-5;;;0~kC=P~s~~1~Ox.:;k..!:-';:;k~-+~10~0;--+-~55;;';to +150 .9 x 9 x 1.25 Dia. 30 Ful -Wave Vfmr In-out 

Phone, wire or write for speCifications and application literature describing above units or consult your microfilm files 



VIBRATING CAPACITORS 
A vibrating-reed type capaci­
tance modulator used to 
measure currents as low as 
10-16 amperes. Drift never ex­
ceeds ±0.2 millivolts per day, 
noncumulative. Thus it is ideal 
where stable performance with­
out recalibration is required for 
periods of a month or more. 

Please write for Catalog 523. 

MILLISEC RELAYS 
Amazingly fast, from 200 micro­
seconds to 1 millisecond. Avail­
able in both commercial and 
military models, single-pole and 
double-pole, with shielded or 
unshielded coils. They are fac­
tory sealed and may be mount­
ed in any position. 

Please write for Catalog 337 

NEVV 
MICROLEVEL RELAYS 

~ 

A new relay with exceptional 
characteristics for use where 
low thermals, high speed, and 
long life are required. Offset 40 
nanovolts. Operating speed 250 
microseconds. No bounce. Life 

MICROLEVEI. RELAY 1 

2 billion operations and up. 
Isolation 1011 ohms. Form C with 
electrical latching capabilities. 
Operates in any position; 
printed circuit board, socket, or 
flange mounting. Please write 
for Catalog 593. 

, 
STEVENS-ARNOLD INC. t 

SEC. 5900 • VIBRATORS/CHOPPERS, ETC. 

SIEYENS 
INCORPORATED 

ARNOLD 
QUALITY SINCE 1943 

7 ELKINS ST., SO. BOSTON 27, MASS. 

NEVV 
GETTING THE MOST FOR YOUR MONEY 
IN INSTRUMENT TRANSFORMERS 

NANOTRAN ISOLATION 
TRANSFORMERS are different. 
They have 200 dB common 
mode rejection pi us all features 
needed to minimize thermal 
noise and microphonics: 

Frequently cut costs, say, 10%. 
Frequently cut size, say, 30%. 
Eliminate microphonics: 

Please write for Catalog 589. 

(Microphonics Test) 
NANOTRAN OTHER 

S/A-43 

eern/1971 See YELLOW SECTION for Local Offices, Phones 2007 
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MANUFACTURERS AND 
SALES OFFICE DIRECTORY 
This is an alphabetical listing of more than 6,000 manufacturers supplying elec· 
tronic equipment, instrumentation, components, materials and fabrication services. 
Included for each company are address, telephone number and name of the key 
sales· executive. 

electronic engineers inaster 

1971-72 Bold Face listings indicate those manufacturers who have information in the catalog 
sections (white pages) of the three volumes of eem. Their page numbers are included, 
as well as listings of their local sales offices. Sales offices are listed by state and city. 
Look for the sales office nearest you. Be sure to ask the sales office if there is a 
distributor of electronic parts nearby who handles the line in which vou are interested. nnte~ 

A & D ELECTRICAL INSTRS., 73·07 88th 51., Glendale, 
N.Y., 11227, Tel: 212·275·6516; Sis. Mgr: D.B. Schellini 

A & M INSTRUMENT, INC.; Community Dr., Great Neck, 
. N.Y., 11022, Tel: 516·487·0330, TWX: 510·223·0888; 
. Sls. Mgr: P. Smzer 

AAI CORP., P.O: Box 6767, Baltimore, Md., 21204, Tel: 
301·666·1400, TWX: '110·232.1800; Sis. Mgr: K.E. 
Daub 

AARON·DAVIS co., 1150 S.Beverly Dr., Los Angeles" 
cal., 90035, Tel: 213-553-8121; Sis. Mgr: R. Alan 

Pg.616 
AAVID ENGRG., INC., 30 Cook CI., Laconia, N.H., 03246, 

Tel: 603·524-4443; Sis. Mgr: P.A. Johnson 
AB RIFA, See LM Ericsson 
ABACUS ELCTRNS. CORP., 10 Hudson Terr., Dobbs 

Ferry, N.Y., 10522~;el: 914·693·1450; Sis. Mgr: M. 
Meola 

ABADAK INDS., INC., 200 Allen Blvd., Farmingdale, N.Y., 
11735, Tel: 516-249·7246 

ABALON PRECISION MFG. CORP.-, 540 Casanova 51., 
Bronx, N.Y., 10474, Tel: 212·LU·9·5682; Pres: L. Orent 

ABBEON, INC .. 179·15 Jamaica Ave;, Jamaica, N.Y.; 
11432, Tel: 212·AX·7·5600; Sis. Mgr: FW. Wertheim 

ABBEY ELCTRNS. DIV., Liquidonics Inc., 45 S. Service Rd., 
Plainview, N.Y., 11803, Tel: 516·293·6800; Sis. Mgr: 
Fj.R. Re.inhardt 

ABBOn PRODS., INC., 14·10 123rd 51., College POint, 
N.Y., 11356, Tel: 212·FL·8·1400; Pres: B.A. Jacobson 

ABBOTT TRANSISTOR LABS., 5200 W. Jefferson Blvd., 
LA., Cal., 90016, Tel: 213·WE-6-8185; SIs. Mgr: R. 
Baldarrama ... ; ............................. Pgs. 618-632,2948,2949 
NJ FI. Lee, Abbott Transistor Labs., 1224 Anderson 

Ave. 201 ·224·6900 
ABESTO CORP., Ackerman 51., Bloomfield, N.J., 07003, 

Tel: 201·338·6814; Sis. Mgr: RW. Kay 
ABLESTIK ADHESIVE DIV., Ablestik Labs., 833 West 

182nd 51. E., Gardena, Calif., 90248, Tel: 213·321 ·6252 
H.E. Harris . 

ABLETECH, Div. of Ablestik Labs., 544 West 182nd 51., 
Gardena, Calif., 90248, Tel: 213·321 ·0933; Gen'l. Mgr: 
R.E. Herzman 

ABPHOT, 105 w. 27ih 51., New York, N.Y., 10001, Tel: 
212·242·1307; Sis. Mgr: D. Andreycak 

A. J. ABRAMS CO., Box 571, Westport, Conn., 06880, Tel: 
226·3010; Sis. Mgr. A.J: Abrams . 

See Page 957 for TRADE NAME DIRECTORY 

ABRAMS INSTR., 606 E. Shiawassee 51., Lansing, Mich., 
48901, Tel: 517-484·9441, TWX: 810·251·0785; Sis. 

. Mgr: G. Michael 
ABSCOA INDS., 1071 W. Arbor Vilae, Inglewood: Calif., 

90301, Tel: 213·776·4561, TWX: 910·328·6180; Sis . 
Mgr: J.J. Cassidy 

ABTRONICS, INC., Box 712, Livermore, Calif., 94550, Tel: 
415·447·4785; Sis. Mgr: H.M. Owren 

A C ELECTRONICS CO., 2928 Nebraska Ave., Sanla 
Monica, Cal.; 90404, Tel: 213·829·2611; Sis. Mgr: Don 
Balos 

A C TRANSFORMER CORP., 89 Madison 51., Newark, 
N .. J., 07105, Tel: 201·589·8574; Sis. Mgr: G. 
Giangrande 

ACCEL IND'L. HEAT SINK, 5338 Alhambra Ave., Los 
Angeles, Cal., 90032, Tel: 213·221 ·5851; Sis. Mgr: H.B. 
Hermann 

--- Advertisement ---

34 Different heat sink types perma· 
nently available. Supplied to exactcus· 
tomer specifications. Urgent delivery 
. is understood and respected. Short run 
or large quantity, complete machining 
and finishing. Specials too. Catalog & 
Descriptive literature upon request. 

ACCESSORY CONTROLS & EQUIP., 805 Bloomfield 
Ave., Windsor, Conn., 06095, Tel: 203·688·4986; Sis. 
Mgr: C.L. Osterling 

ACCRATRONICS SEALS CORP., 2121 Kenmere Ave., 
Burbank, Calif., 91504, Tel: 213·TH·3·1500; Pres: W. 
Fisch 

ACCURATE ELCTRNS. CORP., Box 935J, Elyria, Ohio, 
44035, Tel: 216·365·1211; Sis. Mgr: J.F. Seybold 

--- Advertisement ---

AEC's Terminal Blocks, Boards, 
Strips, and other Connectors are made 
for the appliance, electronic, electri· 
cal, automotive and other industries. 
These are available as standard com· 
ponents from stock tooling or made to 
your individual spec. AEC also sup· 
plies high volume smalI metal stamp· 
ings in ferrous and non·ferrous 
materials. Threaded starn pings are a 
specialty with AEC. Request standard 
components catalog. 

This same directory appears 
in all three volumes of e8m. 

ACCURATE. SPRING & WIRE FORMING, 
United·Greenfield Div. TRW Inc., 8747. W. Palmer St., 
River Grove, III., 6017i, Tel: 312,456·2700, TWX:. 
910·255·2061; Sis. Mgr: R.J. Madden 

ACCURIDE DIV., Standard Precision, Inc., 12311 S. 
Shoemaker Ave., Santa Fe Springs, Calif., 90670, Tel: 
213·944-6236; Sis. Mgr. M.F. Hagen 

ACCUTRONICS, INC., Dlv. Gibbs Mfg. Resch. Corp., 628 
North St., Geneva, III., 60134; Tel: 312-232-2600; SIs. 
Mgr: W.C. Benson ................................... Pgs. 1353-1360 
Cal Orange, Smith & Assocs., 363 S. Main 
Cal Palo Alto, Nor·Cal Assoc., 999 Commerical 51. 

415·328-6616 
Cal Orange, Smith & Assocs., 363 5: Main 

714-633·7991 
Fla Orlando, GRA MAR Assocs., Box 20493 

305-841-2330 
Mass Needham, Addelco Corp., 56 Pickering 51. 

617-444-4754 
Ind FI. Wayne, McDonald Sis. Co., Box 2848 

219-745-9214 . 
Minn 51. Paul, De Beck Assocs., 2119 Grand Ave. 

612-690-1557 
NJ Hackettstown, EAC Assocs., Rte. 2, Box 413 
NY Cortland, RJC Assocs., 26 Morningside 

697·753·3909 
NY Great Neck, EAC Assocs., 55 Northern 

. 516-466·9798 
Pa Kimberton, W. Dugger Co., Box 482 215-933·7756 

ACDC ELCTRNS., Oceanside Ind'i. Ctr., Oceanside, 
Cal., 92054, Tel: 714-757-1880, TWX: 9111-322-1470; SIs. 
Mgr: J. Hull .................................................... Pgs. 634-639 
Ala Huntsville, Beacon Elclrns., .Box 4307 

205-88.1·5031 
Ariz Scottsdale, O.E.M. Spec., 6625 E. MacDonald • 

602-946-4617 
Cal Los Altos, ACDC Elclrns., Inc., 1 First 51. 

415·941-1603 
Colo Englewood, PLS Assocs., 8080 E. Union Ave. 

303·771-0140. 
Fla FI. Lauderdale, Beacon Elctrn. Assocs., 651 N.E. 

45 51. 305-564-4298 
Fla Maitland, Beacon Elclrn., 540 S. Maitland 

305-647·3498 
Ga Allanta, Beacon Elclrn., 2285 Peachtree Rd. 

404-351·3654 

PAGES: 1·988 {Vol. 1)".989-2008 {Vol. 2).,,2009-3076 (Vol. 3) 



ACDC - ADA MANUFACTURERS & SALES OFFICES DIRECTORY 

III Chicago, Data ElctmS.,· 5505 N. Menard 
312-774-1452 

Kans Leawood, Poly-Onies, 4434 W. 90th Terr. 
913-648-4173 

Md Silver Spring, Sel-Tronies, 721 Ellsworth 
301-589-3391 

MassLynnfield, New Eng. Mktg., 55 Salem SI. 
617-245-9530 

Mich Orchard Lake, R. G. Sidnell & Co., Inc., 6051 
Pinecroft 313-851-3518 

Minn SI. Paul, Electro-Prods., Griggs-Midway 
612-645-7887 

Mo Hazelwood, Poly-Onies, 47 Village Sq. 
314-637-0597 

NM Albuquerque, PLS Assocs., 4300 H Silver Ave., 
S.E. 505-255-2330 

NY GI. NeCk, H.J. Krasner, 33 GI. Neck Rd. 
516-487-0690 

NY Hyde Pk., R. Kennedy Co., Green Tree Dr. 
914-229-2269 

NY Rochester, R. Kennedy, '39 Saginaw Dr. 
716-271-6322 

Ohio Dayton, R. G. Sidnell, 3300 S. Dixie Dr. 
.' 513-293-1194 ' 

Ohio Mentor, R. G. Sidnell, 7191 Dogwood La. 
216-942-3304 

Pa Norristown, Data Engrg. Co. (DEN COl, 304 W. 
Johnson Hwy. 215-272-1444 

Tex Dallas, R. Martin Assoc., 6211 Denton Dr. 
, 214-358-3704 

Tex Houston, R. Martin Assocs., Box 19291 
713-468-3877 

Utah Salt l:ake City, PLS Assocs., 5219 Major SI. 
801-262-2866 

WashBelievue, Ruggles Tech., 10777 Main SI. 
.. 206-455-2778 

For: Can., Montreal 730, Que., Aeromotive Engrg. 
Prods., Ltd., 147 Hymus Blvd., Pointe Claire 

514-695-6413 
For: Can., Toronto, Ont., Aeromotive Engrg. Prods., 

Ltd., 1914 Avenue Rd. 416-782-8835 
ACE DRILL CORP., 2600 E. Maumee SI., Adrian, Mich., 

49221, Tel: 313-265-5164, TWX: 510-450-2170; Sis. 
Mgr: E.J. Peters . 

ACE ELCTRN. ASSOCS., INC., 99 Dover SI., Somerville, 
Mass., 02144, Tel: 617-623-3800; Sis. Mgr: N. Curtis 

ACE PLASTIC CO., INC., 91-54 Van Wyck Expwy., 
Jamacla, N.Y., 11435, Tel: 212-523-5500; Sis. Mgr: S. 
Seidman 

ACE SPRING MFG. CO., INC., 150 32nd SI., Brooklyn, 
N.Y., 11232, Tel: 212-ST -8-0100; Sis. Mgr: L. Edwards 

ACHESON ,COLLOIDS CO., Div/Acheson Inds., 1935 
Washington Ave., Port Huron, Mich., 48060, Tel: 

'313-984-5581, TWX: 810-231-5215; Bus. Mgr: A.J. 
Stock . 

ACHRODYNE CORP., Rte. 4, Box 321, Yorktown, Va.,' 
23490, Tel: 703-898-6152; Sis. Mgr: A.L. Newcomb 

--- Advertisement ---

The Achrodyne Corporation manufac-
tures a line of-high performance power 

. operational amplifiers. These units fea­
ture true differential operation and 
dc Iwideband capability. Special reac­
tive models are available for driving 
unusually high capacitive loads. Engi­
neering services are also available for 
special applications dealing with solid 
state electronic power. Write for prices 

, and data sheets. 

ACIM 'PAPER CO., Mica Paper Div., 1400 Plaza Ave., New 
Hyde Park, N.Y., 11040, Tel: 516-437-6672; Sis. Mgr: 
M.D. Heyman 

ACKERMAN ENGRAVERS, .INC., 43-22 36th SI., Long 
Island City,N.Y., 11101, Tel: 212-361-2266; Sis. Mrg: V. 
Raia 

ACKERMAN GOULD CO" INC., 10 Neil CI., Box 188, 
Oceanside, N.Y" 11572, Tel: 516-678-4110; Sis. Mgr: 
A,P. Fiorey 

ACME BATIERY CORP., 700 Canal SI., Stamford; Conn., 
06904, Tel: 203-324-4125; Pres: L. Schub 

ACME CHEMICAL & INSULATION CO., 166 Chapel SI., 
'New Haven, Conn., 06513, Tel: 203-562-2171, TWX: 
710-465-0019; Sis. Mgr: R. Von Horn 

ACME ELEC. CORP., 28 Water SI., Cuba, N.Y., 14727, Tel: 
716-968-2400, TWX: 510-245-2700; Sis. Mgr: F.J. Van 
Alstyne 

ACME LITE PRODUCTS CO., Congers; N.Y., 10920, Tel: 
CO 8-6644; Pres: Wm. H. Katz 

ACME MFG. & GASKET CO., 738 North 41 SI.; 
Philadelphia, Pa., 19104, Tel: 215-EV-6-8622; Gen'l. 
Mgr: H. Wagenseller 

ACME MODEL ENGRG. CO., 654 Bergen Blvd.; Ridgefield, 
N;J., 07657; Tel: 201-943-7650; Sis. Mgr: A.,Asfar 

ACME RESIN CO., Div. Corn Prods. Co., 1401 'Circle Ave., 
Forest Pk., III., 60130, Tel: 312-366-4715, TWX: 
910-220-4413; Sis, Mgr: R.E. Wright 

, 
ACMI IND'L. DIV., American Cystoscope Makers, 1500 

Bassett Ave., Bronx, N.Y., 10461, Tel: 212-824-4600; 
Sis. Mgr: C.J. Hickis 

ACOPIAN COR .... P.O, Box 585, Easton, Pa.. 18042, Tel: 
215-258-5441. TWX: 510-651-4919; Sis. Mgr: J.F. 
WhH.ker ............................................. _ .......... Pgs. 640.641 
Ala Huntsville, Gentry Assocs., Inc .• 2109 W. Clinton 

Ave. 205-534-9771 
Ariz Scottsdale, Compar Rocky MI., Box 1607 

602-941-4336 
Cal Long Beach, Product Data Co., 3760 Orange Ave. 

. 213-595-1777 
Cal Los Altos, Held & Mollard, Inc., 175 S. San 

Antonio Rd. 415-941-6041 
Cal San Diego, Product Data Co., 10457 Roselle SI. 
Colo Denver, Compar Rocky Mtn., 4600 E. Asbury Cir. 

, 303-757-7621 
Colo Englewood, Compar Rocky MI., 300 E. Hampden 

Ave. '303-781-0912 
Conn E. Hartford, Meas. Equip. Co., Box 8192 

203-528-8192 
Fla Orlando, Gentry Assocs., Inc., 550 Bumby Ave. 

305-841-7740 
III ,'Chicago, Potter-Mac Co., 6778 N. Northwest Hwy. 

312-775-6626 
Kans Mission, M. E. Bettis Co., 5915B Woodson 

913-362-0772 
Kans Wichita, M. E. Bettis Co., 423 N. Fountain 

316-MU-5-7441 
Md Baltimore, Doss Elctrns, 6660 Security Blvd. 

301-944-1900 
MassWakefield, Meas. Equip. Co., 591 North Ave. 

617-245-4870 
Mich Birmingham, J. C. Hofstetter Co., 700 Maple E. 
,Minn Minneapolis, Kirkeby & 'Assoes., Inc., 821 Second 

Ave., N. 612-377-3239 
Mo SI. Louis, M. E.' Bettis cO., 9103 Bessemer 

314-HA-9-2099 
NM Albuquerque, Campar Rocky MI., 2125 San 

Mateo Blvd., N.E. 505-265-1020 
NY Latham, L-Tron Corp., Box 336 518-ST-5-5032 
NY Rochester, L-Tron Corp., 47 Devonshire CI. 

716-436-441 0 
NY Skaneateles, L-Tron Corp., Box 67 315-685-6172 
NY Woodbury, J.N. Sweeney & Co., Inc., N. 5 Fox 

Meadow CI. 516-692-4222 
NC Charlotte, J. Rudisill AsSocs., 1225 Harding PI., 

Box 4245 704-377-6901 
Ohio Medina, J.C. HofStetter Co., 5168 Valley View Dr. 

216-241-4880 
Ohio Dayton, J.C. Hofstetter Co., 3300 S. Dixie Dr. 

513-298-0662 
Pa Ardmore, Martin Elec. Co., 118 Valley Rd. 

215-649-6332, 
Pa .. Camp Hill, Beil & Whitaker, 849 W. Foxcroft Dr.' 

717-233-1254 
Pa Harrisburg, Beil & Whitaker, 5610 Akron Dr. 

717-652-0184 
Pa Pittsburgh, J. C. Hofstetter Co., 176 Reed Dr. 
'Pa Reading, Beil & Whitaker, Inc., 3623 Jacksonwald 

Ave. 215-779-2610 
Tex Dallas, Norvell Assoc., 10210 Monroe 

,214-357-6451 
Tex Houston, Norvell Assocs:, 6440 Hillcroft 

713-774-2568 
WashSeattle, Datacom Assoc., 2207 Fairview E., No. 

12 ' ' 206-329-2989 
,For: Can, Toronto, Onl., Aheam & Soper, Ltd:, 844' 

Caledonia Rd. 416-RU-9-4325 
ACOUSTONE CORP., Div. Newcastle Fabries, 80 Wythe 

,Ave., Brooklyn, N.Y., 11211, Tel: 212-782-5560; Sis. 
Mgr: G. Backer 

ACOUSTRONICS, INC., 156 Olive SI., Huntinitton, N.Y.; 
11746, Tel: 516-HA-1-1331; Sis. Mgr: E. Copel' 

ACR ELCTRNS. DIV., 112 Voice Rd., Carle Place, N.Y., 
11514, Tel: 516-746-7000; Sis. Mgr: N.C. Bates 

ACRO PRODS. CORP., 5000 S. Halsted SI., Chicago, III." 
60609, Tel: 312-924-3311; Sis. Mgr: A. Monge 

'ACRODYNE LTD., Box 1044, Janesville .. Wisc., 53545, 
Tel: 608-754-2024; Sis. Mgr: R. Mowris 

--. -- Advertisement ---

ACRODYNE manufactures Ii com~ 
plete line of REED RELAYS includ­
ing dual, in-line. encapsulated. op,en 
frame. mercury-wetted. current sensi­
tive and hi-voltage. We, can second 
source almost any' type or style Reed 
Relay. Write or phone for our catalog 
and name of your local REP. Our 
prices are the most competitve in the 
industry and our quality is unsur­
passed. Try us and see. 

ACROMAG,INC., 30765 Wixom Rd., Wixom, Mich., 48096, 
Tel: 313-624-1541; Sis. Mgr: R.G. Hennings 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

ACROMARK CO., 60 Locust Ave., Depl. 397, Berkeley 
Hts, N.J., 07922, Tel: 201-464-6474; Sis. Mgr: W. 
Schmidt 

ACTION SYSTEMS CO., 34 Cambridge Sl, Meriden, 
Conn., 06450, Tel: 203-238-2326; Sis. Mgr: E. Bennet 

ACTIVE CONTROL INSTRUMENTATION, Box 194, E. 
Northport, NY, 11731, Tel: 516-864-2111; Sis. Mgr: J. 
Gordon ' 
--- Advertisement --­

ACI specializes in the manufacture of 
instrumentation for current or voltage 
measurement and/or control. MUltiple 
range. pass-thru type current sensors 
and probes, AC line monitors; DC 
analog fast response. low noise out­
puts. total isolation provided; acces­
sory transducer amplifiers and power 
supplies for instrument excitation. AP­
PLICATIONS-Hi accuracy measure­
ments, level detection. feedback 
control. strip chart recording, etc.. ' 

ACTON ASSOCS., 100 Thompson SI., PittSton, Pa., 
t6640, Tel: 717-654-0612; Sis. Mgr: J. Mazur 

--, - Advertisement ---

Fluoroetch-Pre-Bonding Treatment 
for fluoroplastics. A safe. easy way to 
insure reliable bonds on all fluorocar­
bon materials. HOX MercUry'Decon­
, taminant -' for 'protection against 
Mercury Vapor Poisoning where mer­
cury spills occur or wlie~e mercury is 
used in production:Send for free liter­
ature. 

ACT ON LABS., INC., See Bomar/AIi,lnc. 

A. D. DATA SYS •• INC •• 830 Unclen Ave.. Rochester. 
N.Y •• 14825. Tel: n6-381-2370;-SIs. Mgr: R. E. Godlove 

. 'Pg.328 
Ala Huntsville"J.L. Highsmith Co., 332,2 S. Memorial 

205881-3294 
Ari Phoenix, Hytronic Meas. Inc., 1017 N. 3rd 51. 

602-955-2358 
Cal N. Hollywood, P.I. Instr., 12139 Chandler 

, 213-984-0826 
Cal Redwood City, Caltronic, 2449 Harding 

415-365-2545 
Colo Denver, Hytronic Meas. Inc.,.4940 E. 39th 

" , , 3033,88-4081 
DC Wash., Powell-Pendergraph, 7979 Old , 

Georgetown ' . 301-656-4535 
Fal ,Orlando, J.L .• Highsmith Co., 2543 Ind'!. 

, , . 305 293-5202 
III Wheaton, Engrg. Prods., 24 W. 485 Geneva 

312-653-6a26 
Mass Natick, Victor Assocs., 12 Mercer Rd. 

, 617-879-5710 
Mlnn St. Paul, Engrg. prods., 717 Raymon , 

612-646-8810 
Mo SI. Louis, Engrg. Svcs., 6717 Vemon 

314-726-2233 
NJ Ho-Ho-Kus, HanSen Assoc" 215 Brookside 

, ',' 201-652-7055 
NM Albuquerque, Hytronic Meas., Inc., 205 San Pablo, 

S. E. ' 505-296-6580 
NC Charlotte, J.L. HighSf1lith Co., 3733 Monroe ' 

, .704-333-7743 
Ohio Cleveland, Instrumentation, Systems, Inc" 21877 

Euclid 216-486-0782 
Ohio Dayton, Instrumenlation Systems, Inc., 3481 Off. 

Pk. Dr. ' 513-293-8095 
Tex, Dallas, Spacetronics Co., 45t5 Prentice 
Utah Salt Lake City, Hytronic Meas.lnc., 2022 S. Main 

801-466-4924 
Va Ri,chmond, J.L. Highsmith Co., 2604-D Buford Rd. 

703-272-5888 
For:' Ottawa, Onl, Can., Datagraphics, 1505 Laperriere 

, 613-722-3489 
For:,' Kirland-Roxboro Que., Can:, Datagraphles, 16700 

TransCanada, . . , 
ADAGE, INC .. 1079 Commonwealth Ave., Boston, Mass., 

02215, Tel: 617-783-1100; TWX: 710-330-0141;' V.P. 
Mktg:.T. Hagan 

APALET MFG., Div. Scott & Fetzllr, 4801 West 150th SI., 
Cleveland, Ohio, 44135,.Tel: 216-267-9000; Sis. Mgr: 
J.C.H. Larsen 

ADAM SPENCE CORP., 3856 Park AVe., Edison, N.J., 
08817, Tel: 201-494-1900, TWX: 710-998-0575; Sis. 
Mgr: M. Evans. ' ' 

ADAMS & ASSOC., INC., 1062 N. Orange Grove,Ave., 
Hollywood, Cal., 90046, Tel: 213-656-8535; Sis. Mgr: 
J.G. Souchot 

ADAMS RITE· MFG. CO., 540 W. ,Chevy Chase Dr., 
Glendale, Calif., 91209, Tel: 213-245-1095, ,TWX: 
910-497-2276; Sis. Mgr: J.E. Randall 

eem/1971 
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ADAMS-RUSSELL CO., 280 Bear Hill Rd., Waltham, 
Mass., 02'154, Tel: 617-899-2540, TWX: 710-324-0618; 
Sis. Mgr: G. Sacra 

ADAMS & WESTLAKE, SUb. Allied Prods., 1025 N. 
Michigan St., Elkhart, Ind., 46514, Tel: 219-CO-4-1141, 
TWX: 219-522-3102; Sis. V.P: A.C. Johnson 

ADAR ASSOCS., 85 Bolton St., Cambridge, Mass., 02140, 
Tel: 617-492-7110; Sis. Mgr: D. Nardi 

-, -- Advertisement· --­

Adar manufactures a complete line of 
high speed digital test equipment and 
systems. DOCTOR systems perform 
functional, parametric, dynamic tests 
on MaS-LSI-Bipolar pieces and ar­
rays. Other equipment includes 32 or 
64 bit Byte Generators, 25 MHz Data 
Generators, Multiphase MaS Clocks, 
10 mv-nsec Discriminators. 

ADC PRODS., 4900 W. 78th St., Minneapolis, Mlnn_, 
55435, Tel: 612-929-7881, TWX: 91D-576-2832; Mktg. 
Mgr: W.W_ Crowdus ._ ... _ ... _._ .......... _ ......... Pgs.2510-2515 
Ala Huntsville, 20th Cenlury Mktg., Box 6127 

205-772-9237 
Cal Burbank, 354 E. Palm 213-849-5821 
Conn Bloomfield, Zaslow Sis., Six Newberry Rd. 

203-242-7781 
Fla Melbourne, CES Assocs.; Box 1152 305-254-2183 

. III Chicago, J. Angel, 2,743 Peterson W. 
312-878-0653 

Mich Southfield, Sterling-Lowell, 21251 Civic Center 
313-352-8881 

Minn St. Paul, R. Ragon, 1136 W. Larpenteur 
612-488-0201 

Mo Kansas City, R. Burton, 1016 Baltimore 
816-471-2850 

NY Great Neck, E.R.A., 330 Great Neck 
516-482-9320 

Ohio Cincinnati, J. Murray, Box 11028 513-662-1616 
.Ohio Cleveland, C. Robinson, 5010 Mayfield 

216-381-9049 
Okla Tulsa, T.J. Ray C., 8514 E. 31st PI. 918-627-1515 
Pa Fairview Village, Danco Corp., Box 245 

215-275-2600 
Tex Dallas, 11422 Harry Hines Blvd. 214-241-6783 
WashSeattle, J.B. Jolly, 10119 51st S.W., #2 

206-938-4166 
For: Can., Montreal, Que., Willer Engrg., 1179 Decarie 

514-747-9316 
For: Can, Toronto, Ont., Willer Engrg., 1800 Avenue 

416-783-3373 
ADDINGTON LABS., INC., 1043 DiGiulio Ave., Santa Clara, 

Calif., 95050, Tel: 408-248-5511, TWX: 910-338-0138; 
Sis. Mgr: M.L. Jaggars 

--- Advertisement --­

Addington Laboratories manufactures 
aquality line of coaxial and waveguide 
microwave components both in stand-·. 
ard and custom configurations. This" 
line includes circulators, isolators, fer­
rite switches, frequency-sensitive­
attenuators and solid-state oscillators 
of many types. Frequency ranges of 
operation go through Ku Band 

ADDISON DIV., Muirhel¥l, Inc., ,1101 Bristol Rd., 
Mountainside, N.J., 07092, Tel: 201-233-6010; Pres: D. 
Semmels 

ADE CORP., 50 Huni $t., Watertown, Mass., 02172, Tel: 
617-923-2180; Sis. Mgr: R. Abbe 

ADEC, INC., 86 Frelinghuysen Ave., Newark, N.J., 07114, 
Tel: 201-248-1330; Sis. Mgr: D.L. Wiesen 

ADEL DIV., DeLaval Turbine Calif. Inc., 10777 Van Owen 
St., Burbank, Calif., 91503, Tel: 213-762-1131, TWX: 
910-499-2176; Mktg. Mgr: J.E. Stanley 

ADHESIVE PRODS., CORP., 1660 Boone Ave., Bronx, 
N.Y., 10460; Sis. Mgr: M.S. Peters 

ADJUSTABLE BUSHING CORP., 11905 Vose St., N 
Hoilywood, Calif., 91605, Tel: 213-875~2316, TWX: 
910-499-2188; Sis. Adm. J.T. Anderson, Jr. 

ADMIRAL TOOL & MFG. CO., 3652 N. Talman, Chicago, 
111.,60618, Tel: 312-GR-7-4300; Sis. Mgr: B.M. Levine 

ADRE CO., Box 6415, Milwaukee, Wisc., 53209, Tel: 
414-352-3531; Sis Mgr: G·.B. Herrider 

Advertisement --­

ADRE BURNISHERS CLEAN & 
POLISH ELECTRICAL CaN­
T ACTS. Mini "Slip-Grip" handle & 
pen type collet tool insulated for use 
on live contacts. Flex-steel blades mi­
cro-ground & hard plated for mild con­
trolled non residual long life 
burnishing. Blade storage in pen han­
dle. Used extensively since 1952 by: 
Elect., Gas, Telephone Uti; Industrial, 
Govt. Inst. & Commercial Est. for 
maintenance of electric, communica­
tions, heating, air conditioning & other 
equipment. Evaluation Kit Model 
1312KA, pen tool, 6 assorted grit 
blades 3/16" x .012" & mini "Slim­
Grip" burnisher. $3.95 ea., Box 12 
$42:66 f.o.b. factory. Dealer inq. in­
vited. 

ADRONICS, INC., 9 Sand Pk. Rd., Cedar Grove, N.J., 
07009, Tel: 201-746-6060; Sis. Mgr: A.C. Robinson 

ADVANCE GEAR & MACH., 5851 Holmes Ave., Los 
AngeleS, Cal., 90001, Tel: 213-587-81 03; Sis. Mgr: R.L. 
Seitz ' 

ADVANCE INDS., 2301 Bridgeport Dr., Sioux City, Iowa, 
. 51101, Tei: 712-943-5081; Sis. Mgr: G.S. Chesen 

ADVANCE INSTR .. CORP., 1707 F. St., Belmar, N. J., 
07719, Tel: 201-681-2700; Sis. Mgr: M. Tepper 

ADVANCE ROSS ELCTRNS. CORP., 135 S. La Salle St., 
Chicago, III., 60603, Tel: 312-346-9126; Pres: H.C. 
Buckingham 

ADVANCED CIRCUITRY DIV., Litton Inds., 4811 W. 
, Kearney St., Springfield, Mo., 65803, Tel: 

417-862-0751, TWX: 910-775-4705; Mktg. Mgr: F. 
Delnevo 
--- Advertisement ---

ACD's modern facility can fill all of 
your needs for printed circuits or mul­
tilaver boards and A IW desien as well 
as prototypes or production. 

ADVANCED ENERGY CONVERSION, 1918 Menalto Ave., 
Menlo Pk., Cal., 94025, Tel: 415-325-9255; Pres: R. 
Kaylor 

ADVANCED HIGH VOLTAGE CO., INC., 8635 Yolanda 
Ave., Northridge, Cal., 91324, Tel: 213-886-3334; Sls_ 
Mgr: W.B. Williamson _ ... _ ................... _ ............... _ ... Pg. 617 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
. Cal San Mateo, Dayton Assoc., Box 1461 

415-347-9419 
Md Greenbelt, Md., J.E. Cuesta, 8501 Glendale Rd. 

301-552-1200 
Mass W. Newton, Meredith Assoc., Box 126 

617-969-6246 
NH Barnstead, Meredith Assoc., Box 56 603-435-8447 
NY Glencove, Glasman Assoc., 28 Prestwick Terr. 

516-676-1039 
Pa Valley Forge, J.E. Cuesta, Valley Forge 

215-265-0150 
Tex Ft. Worth, Bauer Co .. 5731 E. Rosedale 

817-265-2441 
ADVANCED KINETICS, 1231 Victoria St., Costa Mesa, 

Calif., 92627, Tel: 714-646-7165; Sis. Mgr: R.L. 
Gradishar 

ADVANCED MEMORY SYSTEMS, INC., 1276 
Hammerwood Ave., Sunnyvale, Cal, 94086, Tel: 
408-734-4330; Sis. Mgr: J.D. Larkin 

ADVANCED PATENT TECHNOLOGY, INC .. Box 4276, 
Bonanza Sta., Las Vegas, Nev~, 89106, Tel: 
702-382-6881; Sis. Mgr: J.J. Solomon 

AEG-TELEFUNKEN CORP., 570 Sylvan Ave., Englewood 
Cliffs, N.J., 07632, Tel: 201-568-8570; Sis. Mgr: B. 
Jacobs 

AEMCO DIV., Midtex, Inc., 10 State St., Mankato, Minn., 
56001, Tel: 507,388-6286, TWX: 910-565-2244; Sis. 
Mgr: R.K. Else 

AERO DEVICES; INC., 494 S. Riverview Dr_, Totowa, 
N_J., 07512, Tel: 201-785-0440 ._ .... _ .... _ ..... __ ... _ .... Pg. 2994 
Cal San Jose, Electrical Distr., 1135 Auzerals Ave. 

408-293-5818 
Conn Bridgeport, Westeonn Elctrns., 195 Colorado Ave. 

203-367-7747 
Fla .Ft. Laud., Cons. Southern Elec., 4050 N.E. Sixth 

Ave. 305-565-1694 
III Chicago, EMS Co., 6135 W. Belmont Ave. 

. 312-889-8323 
Md Baltimore, Electric Motor Sup., 356-358 N. Gay 

St. 301-685-4523 
Mass Boston', G.H. Wahn Co., 450 Western Ave. 

617-782-8500 
NY Oswego, Snyder & Mackin, 201 W. First St. 

, 315-343-9140 

ADA - AGN 
NC Fayetteville, Ind'l .. Elee. Sup., 800 Woodfield Rd. 

919-484-3195 
Pa Phila., Billows Elec. Sup., 7225 Frankford Ave. 

215-332-9700 
Pa Scranton, Pursell Electrns., 1221-37 N. 

Washington Ave. 717-346-2011 
Tenn Nashville, Steinhouse Sup. Co., 24 Andrew T. 

Whitmore S~ 615-254-1613 
Tex Dallas, Dealers Elec. Sup., ~015 Sovereign Row 

817-756-2143 
Tex Houston, Houston Elec. Distr., 1609 Velasco 

713-228-8025 
Tex Richardson, R,R. Stout Co., 7335 Tophill Cir. 

214-231-8281 
AERO MECHANISM, INC., 7750 Burnett Ave., Van Nuys, 

Calif., 91405, Tel: 213-782-1952, TWX: 910-495-1730; 
Sis. Mgr: E.G. Thompson 

AERO-MOTIVE MFG. CO., Box 2678, Kalamazoo, Mich., 
49003, Tel: 616-381-1242; Sis. Mgr: D. Burns 

AERO VAC CORP .. Box 448, Troy, N.Y., 12181, Tel: 
518-274-5850; Sis. Mgr: A.O. John,son 

AEROCOM, 3090 S.w. 37th Ave., Miami, Fla., 33133, Tel: 
305-448-6503; Sis. Mgr: F.1. Stacy 

AEROFLEX LABS:, Torque Motor Prods: Div., S. Service 

A.d., Plainview, N.Y., 11803, Tel: 516-694-6700. TWX: 
510-224-6417; Sis. Mgr: J.H. Lewis 

AEROLITE ELECTRONICS CORP., 2207 Summit Ave., 

Union City, N.J., 07087 
AERO LUX LIGHT CO. INC., Div. Durotest Corp., 6'53 11 th 

Ave., New York, N.Y., 10036, Tel: 212-246-532:'1; Sis. 
Mgr: P.J. Kayatt . 

AERONAUTICAL COMM. EQUIP. INC., 3090 S,w. 37th 
Ave., Miami, Fla .. 33133, Tel: 305-448-6503; Sis. Mgr: 
F.I. Stacy 

At:HUNAU IIt;AL UIV. AHU \,;orp. 4U\J t:.merpnse ~I. 

Bryan, Ohio, 43506. Tel: 419-636-4242; PIt. Mgr: E.F. 

Knapp " " 
AERONAUTICAL ELEC.CO., INC., 5656 Northwest I-jwy., 

Chicago, 111.,60646, Tel: 312-SP-4-5200; Sis. Mgr: W.A. 
Youngstrom 

AEROQUIP CORP., 300 S. East Ave., Jackson, Mich., 
49203, Tel: 517-ST-3-2585, TWX: 810-253-1947 

AEROSPACE AVIONICS, ·INC., 1500 Ocean Ave., 
Bohemia, N.Y., 11716, Tei: 516-589-9200; Sis, Mgr: 

R.H. Kittel 
AEROSPACE CONTROLS CORP., 1645 W. 135th St., 

Gardena, Cal., 90249, Tel: 213-532-9755; Sis. Mgr: 
N.R. Hijkle 

AEROSPACE KNOB CO., 9835 Dupree St., 5,0. EI Monte, 
Calif., 91733,Tel: 213-442-4700; Sis. Mg.: J.N. Dupree 

AEROSPACE RESCH. INC., 130 lincoln' St.. Boston, 
Mass., 02135, Tel: 617-254;7200; Sis. Mg.: W.H.York 

AEROTRONIC ASSOCS., .INC., Riverside Dr., 
Contoocook, N.H., 03229, Tel: 603-746-3141; V.P. Sis: 
M.A. Longley 

--- Advertisement ---' 

Low power and high power burn~iti 
and life test systems for bo~h ambient 
and elevated temperature testing of all 
semiconductors. 

Simulator power supplies for life test 
and burn-in of diodes and rectifiers. 

Scanners and programmers for use 
with automatic test equipment. 

AERTECH INDS., 825 Stewart Dr., Sunnyvale, Calif., 
94086, Tel: 408-732-0880, TWX: 910-339~9207; V.P. 
Mktg: J.A. Allison 

AGAC-DERRITRON, INC., 1332 N. Henry St., Alexandria, 
Va., 22314, Tel: 703-836-4641; Sis: Mgr: C.C.,Vlncentz 

AGARD ELCTRNS. CORP., 40 Nassau Terminal Rd., New 
Hyde Park, N.Y., 11040: Tel: 516-328-1905; p'res: D. 

Easton 
AGASTAT DIV., Amerace Esna Corp, 1027 Newark Ave., 

Elizabeth, N.J., 07207, Tel: 201-352-2900, TWX: 
710-741-4788; Sis. Mgr: J.E. Cooper 

. AGFA-GEVAERT, INC., 275 North St., Teterboro, N.J., 
07608, Tel: 201-288-4100; Sis. Mgr: K. Dowell 

AGNEW-HIGGINS, INC., Box 857: Garden Grove, Calif., 
92642, Tel: 714-893-1301; Sis. Mgr: B. Agriewc~nt:d 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol- 1) .. _989-2008 (Vol. 2) ___ 2009-3076 (Vol- 3) 
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cont'd -- Advertisement 

CLEAN AIR TO WORK IN - From 
the manufacturers of the world's first 
laminar flow clean rooms. Laminar/­
Flow Clean Work Stations - Modular 
sizes: tabletop models, floor models, 
downflow fume hoods, with a full 
range of accessories: stainless· steel 

. counter tops, filter service gauges; cic. 
Blower-Filter Modules for converting 
existing rooms into CLEAN rooms. 
Blower-Filter stand units for convert­
ing existing work stations. into 
CLEAN' work stations. Clean Room 
Kits -Everything needed to construct 
a low cost Class 100 clean room. Free 
factory consultation on your clean 
room needs. All equipment guaran­
teed in writing to meet Fed. Std. 209. 

AIDLIN AUTOMATION, INC., 1613 E. New York Ave., 
Brooklyn, N.Y., 11212, Tel: 212-EV'5·4246; Vice Pres: 
S.H. Aidlin 

AIL, DIV. CUTLER-HAMMER, INC., Deer Park, N.Y., 
11729, Tel: 516-595-6471, TWX: 510-227-6073; Sis. 
Mgr: G.F. McCarthy 

AINSLlE.CORP., 531 Pond SI., S. Braintree, Mass., 02185, 
Tel: 617-848-0850, TWX: 710-394-0457; Sis. Mgr: A.L. 
Stabile 

AIR ELECTRO COMM. CORP., 85 Westwood Circle, 
Roslyn Heights, N.Y., 11577 

AIR-O-PLASTIK CORP., Asia PI, Carlstadt, N.J., 07072, 
Tel: 201-935-0500; Sis. Mgr: W.F .. Carlson 

AIR-O-TRONICSPRODS .. Box "K", Morrisville, N.Y., 
· 13408, Tel: 315-684-3705; Sis. Mgr: S. Trush 
AIR PRODS. & CHEMS., INC., Box 538, Allentown, Pa., 

18105, Tel: 215-395-4911; Sis. Mgr: R. Niehaus 
AIR-VAC ENGRG. CO., 100 Gulf SI., Milford. Conn., 06460, 

Tel: 203-874-2541; Sis. Mgr: C.S. Laslo 

AIRBORN, INC., 2618 Manana Dr., Dallas, Tex., 75220, 
Tel: 214-35704127-'; Sis. Mgr: W.A. Clark .......... Pg .. 2517 
Cal Millbrae, Melvin SiS., 113 Camino Real / 

415-697-6922 
Fla. Maitland, Ellis & Assocs., Box 1.261 305-645-1101 
MassHaverhilf, L-K Assocs., 359 Main SI. 

617-373-1313 
WashBellevue, B. Waddell, 10211 N.E.31st 
.. 206-822'0211 

AIRCO SINGAPORE (PTE.) LTD., 31 Intemational Rd., 
Jurong Ind'l. Estate, Singapore 22,; PII. Mgr: S.L. Foster 

AIRCO SPEER CARBON-GRAPHITE, CARBON PRODS. 
DEPT., 900 Therasia SI., SI. Marys, Pa., 15857, Tel: 
814-834-2801, TWX: 510-693-4515; Sis. Mgr: W.A. 
Bauer . 

AIRCO SPEER ELCTRNS., Grand Plaza, 945 Grand Ave., 
Nogales, Ariz., 85621, Tel: 602-287-5363, TWX: 
910-973-9794; Sis. Mgr: R.P. Mortenson 

AIRCO SPEER ELCTRNS, Resistor PIt., Foster Brook Rd., 
Bradford, Pa., 16701, Tel: 814-362-5536, TWX: 

· 510-695-5921; Gan'ISls. Mgr: R.M. Butler 
AIRCOM, INC., Rte. 16B, Union, N.H., 03887, Tel: 

603-473-2323; Pres: A. Rivers 
AIRCRAFT & ELCTRN.SPEC., .12675 W. U.S. Hwy. 36, 

Plainfield, Ind., 46168, Tel: 3'17-TE-9-2551; Sis. Mgr: 
CW. Martin 

AIRCRAFT & MISSILE CONSL TS., 2722 Ardmore Ave., 
Manhattan Beach, Cal., 90266, Tel: 213-FR-4-0626; 
Sis. Mgr: C.M. Pollard 

AIRFLYTE ELCTRNS. CO., Box 207, Bayonne, N.J., 
07002, Tet 201-436-2230, TWX: 710-729-4489; SIs. Mgr: 
M. Feinman .......................... _ ............................... PQ.1580 
Cal Los Angeles, EICom Sis. Co., 5134 Valley Blvd. 

213-233-1351 
Cal Mountain View, Repex, 2015 Latham SI. 

415-969-9200 
Conn No. Haven, Kitchen & Kutchin, 22 Broadway 

203-239'()212 
Fla Miami Bch., .Geartner Assocs .• 1125 71 st SI. 

305-861-3681 
Fla Orlando, Gaartner Assocs., 1221 Lee Rd. 

305~299-1 000 
III Park Ridge, MQ 8. Assocs., 118 W. H·iggins Rd. 

. 312-698-2044 
MasS Lexington, Kitchen & Kutchin, 17 Waltham SI.. 
· 617-862-8230 
Minn Mipls., A.F. Specialties, 4542 4th St., N.E. 

612-560-1222 
NJ Clifton, Avionics Equip., Inc., 179 Louise SI. 

201-772-1956 
NY New Hyde Park, A.P. Luce & Co., 1300 Jericho 

Tpke. 516-437-4550 
NY Rochester, R.P. Kennedy Co., 39 Saginaw Dr. 

716-271-6322 
Ohio Fairborn, Tech. Assocs., Box 388 513-878-2484 

Ohio Brunswick Hills. Tech. Assocs., 4406 Grafton Rd. 
216-225-7344 

Pa Philadelphia, R.P. Ltoce & Co., 8717 Patton Rd. 
. 215-884-8365 

Tex Dallas; Jacobson Co., 8609 N.W. Plaza Dr. 
214-363-7584 

WashBelievue, Repex N., 10717 N.E:4th SI. 
. 206-455-2778 

For: Can:, Ottawa, Onl., Aero Sis. Engrg. Co., 2695 
Regina SI. 613-828-8560 

For: Can., Rexdale, Onl., Aero Sis. Engrg. Co., 4 
Racine Rd. 416-249-9139 

AIRPAX ELCTRNS., INC., Cambridge Dlv., .Cambridge, 
Md., 21613, Tel: 301-228-4600, TWX: 710-865-9655; Sis. 
Mgr: B. Kouzoulas ................................................ Pg. 1877 
Ariz Phoenix, AzteC Entprs .. 15 N. 40th PI. 

.602-267-8103 
Cal Los Altos, Airpax Elctrns., Inc., 885 N. San 

Antonio Rd. 415'941-0893 
Colo Littleton, Aztec Enterprs., 1449 W. Littleton Blvd. 

. 303-798-4573 
Fla Fern Park, Airpax Elctrn .• 2550 Talbot Rd. 

.. 305-841-8793 
Fla Pensacola. Trio· Elec. Supply. 5208 Sycamore Dr. 
III Chicago, K & W Assocs., 5151 N. Harlem Ave. 

312-792-2618 
Ind Indianapolis, A.D. Moore Co., 4020 W. 80th St: 

317-291:S550 
Iowa Cedar Rapids, Reid Assocs:, Inc., 526 Merchants 

Nat'l. Bank Bldg. 319-362'6302 
La Baton Rouge, E.E. Brown !nslr. Co., 1821 . 

Wooddale CI. 504-921-5578 
La Shreveport, E.E. Brown Instr. Co., 5100 Jewella 

Rd. . 318-635-6404 
Md Cambridge, Airpax Cambridge Div., Woods Rd. 

301-228-4600 
Md Colleg~ Pk., Riffe Assocs., 4313 Knox Rd. . 

301-799-7770 
Md Silver Spring, Aeron Assocs., 1110 Fidler La. 

301-588-4047 
MassWeliesley Hills, Airpax Elctrns., Inc., 192 

Worcester SI. 617-237-2600 
Mich Southfield, Automatic Controls, 29600 

Northwestern Hwy. 313-354-1190 
Minn Minneapolis, E.J. Doyle, 3024 Minnehaha Ave. 
Mo Kansas City, Harris-Hanson Co., 7616 Paseo 

816-444-9494 
Mo SI. Louis, Harris-Hanson Co., 2814 S. Brentwood 

Blvd. 314-962'()111 
NM Albuquerque, Aztec ~nterprs., 823 Penn. NE 

505-255-2440 
NY Buffalo, A.M. Newell, 5152 Main SI. . 

. NY Port Washington, J. Di Blasi Assocs., Inc., 14 
Vanderventer Ave. 516-767'()470 

NY Syracuse, H.A. Murray, 6585 Kinne Rd, Box 11 
315-446-5555 

NY Syracuse, CW. Floring, 104 Whitestone 
31.5-478-2149 

NC Charlotte, Mac Guile & Crawford Instr., Box 
11322 

NC Winston-Salem, L. White, 1014 Brookstown 
919-725-3612 

Ohio Cleveland, Electro SiS., 851 E. 222 SI. 
Ohio Dayton, C.P. Haskell, Box 624 513-298-3331 
Okla Tulsa, Lucas Controls, Box 3704 918-743-7557 
Pa Harleysville, Airpax Elctrns., Box 257 

215-643-5560 
Pa ,Pittsburgh, Friday Engrg. SiS., 666 Washington 

fld. 412-341-1444 
Tenn Hixson, G. Grant, 5228 Hixson Pike 
Tex Dallas, Stevens SiS., Box 34493 214-350-2475 
Tex Houston, Haltom Co., 5814 Schumacher 

, ' 713-782-5625 
Tex Odessa. Barnco Co., 1507 W. Second SI. 

915-332-0293 
Wisc Wauwatosa, Larsen Assocs., 10855 W. Potter Rd. 

414-258'()529 
For: Can., Port Credit, Onl., Leonard Elec., Ltd., 1008 

Rangeview Rd. 416-274-3454 
For: Can., Vancouver, B.C., Southwell Controls. Ltd., 

1332 Powell SI. 604-255-9141 

AIRPAX ELCTRNS~ Controls Div., Box 8488, FL 
Lauderdale, Ra., 33310, Tel: 305-587-1100, TWX: 
510-955-9866; Sis. Mgr: T.A. Patterson .......... Pg. 1308 
Ariz Scottsdale, Carter Assoc.; Box 99 602-947-4355 
Cal Los Altos, Airpax Elctrns., 885 N. San Antonio Rd. 

415-941'()893 
Cal S. EI Monte, Airpax Elctrns., Pacific Div., 1836 

Floradale 213-686-0894 
Cal S. EI Monte, Airpax Elctrns. Pacific Div., 1836 

Floradale 213-686-1960 
Colo Littleton. Simpson Assocs., 2552 Ridge Rd. . 

303-798-8439 
Fla Fern Pk., Airpax 8ctrns., 2550 Talbot. 

305-831-8498 
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Fla Pensacola, C. B. Metcalf, 3601 Swan La .. 
904-476-7710 

III Chicago, Actronic Sis. Engrg., 4750 N. Milwaukee 
312-286-1037 

Ind Indianapolis, A. D. Moore, 4020 W. 80th SI. 
, 317-291-6550 

Iowa Cedar Rapids, Reid Assocs., 527 Merchants Nat'l. 
Bank Bldg. 319-362-6302 

La Baton Rouge, Brown Automation, 1821 Woodale 
Cts. 504-921-5578 

La Shreveport, Brown Automation, Box 9369 
: . 318-635-76117 

Md Silver Spring, Aeron Assocs., .1110 Fidler La. 
301-588-4047 

MassWeliesley, Airpax Elctrns., 192 Worcesler 
617-237-2600 

Mich Southfield, Automatic Controls, 29600 
Northwestern Hwy. 313-354-1190 

Minn Mpls., F. Peterson. Box 16224, Elmwood Br. ' 
612-927-4453 

Mo Kansas City. Harris-Hanson, 7916 Paseo 
816-444-9494 

Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 
314-962-0111 

NJ Cherry Hill, J. McCoy, Box 20, Rt. 70E 
. 609-428-3444 

NY Port Washington, J. Di Biasi, 14 Vanderventer 
516-167-0470 

NY Staten Is., J. M. Joansseri, 198 Cleveland 
212-984-4357 

NY Syracuse, H."A. Murray, 6585 Kinne Rd., Dewitt 
Box 11 315-446-5555 

NY Syracuse. C. W.·Floring. Box 175. Onondago.Br. 
315-478-2149 

·NC Winston Salem, L. G. White Southern Co., Box 
2356 919-725-3612 

Ohio Cincinnati, Baehr, Greenleaf, 9505 Montgomery 
. 513-891-3826 
Ohio Cleveland, Baehr, Greenleaf, 14700 Detroit 

216-221-9030 
Ohio Columbus. Baehr, Greenleaf. Box 5722 

614-486-4046 
Ohio Dayton, C. P. Haskell, Far Hills Br., Box 624 

. 513-298-3331 
Ohio Xenia, Baehr, Greenleaf, 925 Factory Rd. 

513-426-5485 
. Okla Tulsa, T. J. Ray Co., Box 45191 918-627-1515 
Pa Harleysville, Airpax Elctms., Box 257 

215-643-5560 
Pa Pittsburgh, Friday Engrg., 666. Washington 

. 412-341-1444 
Tenn MemphiS, Brown Aut9mation, Emmons Bldg. 

901-682-5679 
Tex Q11l1as, Stevens SiS., Box 34494 214-350-2476 
Tex, Houston, Hallom· Co., 5814 Schumacher 

. , 713-782-5625 
Tex Odessa, Barnco Co .. 1507 W. 2nd SL • 

915-332-0294 
Wisc Wauwatosa, Larsen Assocs., 10855 W. Potter Rd. 

414-258-0529 
For: Can., Calgary 21, Alb .. , Canadian Dynamics, 

122-17th Ave., S E 
For: Can., Port Credit, Onl., Leonard Eleot., 1008 

Rangeview .416-274-3454 
For: Can .. Vancouver, B. C .. Canadian Dynamics. 8264 

SI.George St. 416-325-6014 
AIRPAX ELCTRNS., Pacific Div., 1836Floradale SI., So. EI 

Monte, Cal., 91733, Tel: 213-686-1960, TWX: 
910,587-3444; Sis. Mgr: B. Snyder 

AIRTEC;INC., 264 COlumbus Ave., Roselle, N.J., 07203, 
Tel: 201-245-2990; Sis. Mgr: A. LeNoble 

AJAX INT'l. CORP., Box· 4007, Santa Barbara, Cal, 93103. 
Tel: 805-966-1796; Sis. Mgr: P.V. Worsley 

AJAX MAGIiIETHERMIC CORP., 1745 Overland Ave., 
N.E., Warren. Ohio, 44482, Tel: 216-372-2529; Mktg. 
Mgr: M.E. Hackstedde .. 

AJUSTO EQUIP. CO., 513 Conneaut SI., Bowling Green, 
Ohio, 43402, Tel: 419-353-8555; V.P. Sis: W.H. 
Vanlanen 

AKG, Div. North American Philips Corp., 100 E. 42nd SI., 
New York, N.Y., 10017, Tel: 212-697-3600; Sis. Mgr: 
A.W. Miller 

AKRO-MILS, INC., Box 989,· Akron, Ohio, 44309, Tel: 
216-253-5593· . 

AKRON PORCELAIN CO., 2739 Cory Ave., Akron, Ohio, 
44314, Tel: 216-745-2159; Sis. Mgr: R,G. McCann 

A.LA. INDS.;INC., 99 calvert St., Harrison, N.Y.,.10528, 
Tel: 914-835-0400; SIs. Mgr: P'. Merlin ........... ~.Pg. 1645 

III Chicago, K. Maisel SiS .. , 19 W. 324 Army Trail Rd. 
312-543-8916 

NJ Riverton, B. Given Assoc., Box 183 609-829-7249 
NJ Wayne, H. Kagan Assoc., 18 TIlghman Dr. 

201-684-7682 
NY Brockport, G. Gay, Inc., Box 33 716-268-7631 
NY Fulton, C. D. Truax,Boxl1 315-592-7184 
NY New York, L. Ackerman, 15Q.()8 87th Ave. 

212-658-8881 

eem/1971 
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Ohio Dayton, W. J. Brauer, Box 35 513-898-1224 
Ohio Wickliffe, W. J. Brauer, Box 305 216-943-0601 
Pa Pittsburgh, W. J. Brauer, Box 8466 412-921-3213 

ALADDIN CONTROLS, Div. Aladdin Elctrns., 703 
Murfreesboro Rd., Nashville, Tenn." 37210, Tel: 
615-242-3411, TWX: 615-244-1534; 515. Mgr: F. 
Bassler 

ALADDIN ELCTRNS., 701 Murfreesboro Rd., Nashville, 
Tenn., 37210, Tel: 615-242-3411; 515. Mgr: F. G. 
Bassler , 

ALBANY INT'L. CORP., 1373 Broadway, Albany, NY, 
12201, Tel: 518-462-6451;,515. Mgr: R.J. Thompson 

ALBEROX CORP., New Bedford Ind'i. Pk., New Bedford, 
Mass., 20745, Tel: 617-995-1725; 515. Mgr: A.J. Coutu 

ALCO ELCTRN. PRODS., Box 1348, Lawrence, Mass., 
01842, Tel: 617-686-3887, TWX: 71()"342"()552; Sis, Mgr: 
!i.E. Laffey .................... Pgs. 111138-1440,1646,1878-1880 
ALCOKNOB AND ALCOSTRIP DIVISION 
Ariz Plioenix, Hytronic Meas., 1017 N. 3rd 51. 

, 602-253-6104 
Cal Orange, F. Huddleston, 44 Plaza Sq. ' 

714-639-1941 
Cal SantI! Clara, Nova-Tronix Elctrn. Sis., 1659,Scol1 

Blvd. 408-243-9530 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

, " , 303-388-4081 
Conn New Haven, Gerber, 29'Whalley Ave. 

203-777-6279 
Fla Orlando, Irby & Connolly, Box 6034B 

305-423-8270 
Ga Atlanta, Millar Elctrn •. , Box 12137, Northoide Sta. 

404-261-6160 
III Chicago, KaDell 515., 6134 N. Milwaukee Ave. 

312-774-6815 
Md Silver Springs, R. Davi~s, 10 Post Office Rd. 

301-587-3910 
MassE. Longmeadow, Gerber Sis., Box 447, Baldwin 

51. 413-525-3059 
MassWaltham, Gerber SiS., 176 Second Ave. 

, 617-891-8040 
Mlcn Lamrup Vlg., H. Norastrom, I:!OX a~ 31a-444-4417 
Minn 51. Paul, Mesa Co., 1821 University 612-645-8676 
I0Il0 Kansas City, K & loll Sis., 1627 Main 51. 

, 816-471-1355 
I0Il0 51. Louis, K & loll SiS., 10561 Chevy Chase Dr. 

314-423-2420 
NM Albuquerque, Hytronic Meas., 205 San Pablo SE 

505-268-3941 
NY Port Washington, T.M.A., Box 735 516-767-2432 
NY Rochester, E.J. Schomburg, BOX 8465 

716-244-0920 
NC Raleigh, Millar Elctrns., Box 17173 919-787-9564 
Ohio CinCinnati, F. Kahsar 515., 5229 Glenway 

513-471-9011 
Ohio Hudson, F. Kahsar SiS., 47 W. Case Dr. 

216-653-6808 
Pa Phila., C & F SiS., 5451 Oakland 51. 

215-288-9406 
Tex Dallas, Techno Assocs., Box 20544 214-357-9213 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main 51. 

801-466-4924 
WashSeattle, D. Smith SiS., 2320 N. 45th 51. 

206-633-3160 
EXP: Thomaston, Conn .. Norcon Div. Intrade, Box B 

203-283-5563 
For: Can., Thornhill, Onl., Elctm. Comps. IntI., 38 

Guardsman Rd. 416-889-0212 
For: Thomaston, Conn .. Norcon Div. Intrade, Box B 

203-283-5563 
ALCOLITE AND ALCODISPLAY DIVISION , 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd 51. 

602-253-6104 
Cal Inglewood, Bertrand & Zoolalian, 3402 W. Century 

Blvd. 213-673-0100 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

303-388-4081 
Conn Hamden, Compar-New England, 2531 Whitney 

203-288-9276 
Fla Orlando, Irby & Connolly, Box 6034B 

305-423-8270 
, Ga Atlanta, Electro-Rep Assoc., Box 29353 
III Glen Ellyn, Rockford Controls, 21W181 Hill Ave. 

312-469-6016 
Md Ellicott City, McCourt, Chevrolet Ave. at 51. 

. John ',5 La. 301-823-3455 
Mass Newton Highlands, Compar-New England, 88 

Needham 51. 617-969-7140 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Minn 51. Paul, Countryman Assocs., 1821 University 

Ave. 612-645-9151 
NM' Albuquerque, Hytronic Meas., 205' San Pablo SE 

505-268-,3942 
NY OceanSide, Bittan Assocs., 400 Merrifield 

516'678-6222 
NY N. Syracuse, L. Allen, Box 205 315-458-7470 

NC Charlol1e, Electro-Rep, 128 W. 30th 51. 
704-333-0451 

NC Raleigh, Electro-Rep, 309 Woodburn Rd. 
Ohio Cleveland, Midwest SiS., 7409 Pearl Rd. 

216-234-9200 
Pa Willow Grove, Techparts, 81 Old York Rd. 

215-657-0100 
Tex Dallas, J. Guenther, 5121 McKinney 214-528-6286 
Tex Houston, J. Guenther, Box 55525 713-468-0232 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main 51. 

801-466-4924 
WashSeattle, D. Smith SiS., 2320 N. 45th 51. 

, 206-633-3160 
EXP: Thomaston, Conn., Norcon, Div. Intrade, Box B 

, 203-283-5563 
For: Can., Thomhill, Onl., Elctrn. Comps. IntI., 38 

Guardsman Rd. 416-889-0212 
ALCOSWITCH 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd 51. 

, 602-253-6104 
Cal Inglewood, W. Knight, Box 400, 112 Glasgow Ave. 

213-678-4711 
Cal San Carlos, La-Dan/Del Bucchia, 1077 Industrial 

Way 415-592-4600 
Colo Denver, Hytronic Meas., 4940 E. 39th Ave. 

303-388-4081 
Conn New Haven, Gerber 515., Box 2917, 29 Whalley 

Ave. 203-777-6279 
Fla Orlando, Irby & Connolly, Box 6034B 

305-423-8270 
III Glen Ellyn, Rockford Controls, 21W181 Hill Ave. 

312-469-6016 
Iowa Des MOines, KSW Assocs., 3831 43rd 51. 

, 515-279-9235 
Md Ellicott City, McCourt Co., Chevrolet Ave. at 51. 

, John's La. 301-823-3455 
Mass E. Longmeadow, Gerber 'SIs.; Box 447, Baldwin 

51. 413-525-3059 
MassWaltham, Gerber Sis., 176 Second Ave. 

617-891-8040 
Mich Lathrup Vlg., R. C. Nordstrom, Box 32 

, 313-444-4417 
MO Kansas ~Ity, K::;W ASSOCS., lb4ti I rOOSI Ave. 

816-363-5651 
I0Il0 51. Louis, KSW Assoes., 2319 Hampton Ave. 

314-781-6111 
Minn 51. Paul, Countr},man Assoes., 1821 University, 

Room 424 N. 612-645-9151 
NM Albuquerque, Hytronic Meas., 205 San Pablo, SE 

505-268-3941 
NY N. Syracuse, L.D. Allen, Wason Bldg., Box 205, 

426 S. Maln 51. 315-458-7470 
NY OceanSide, Bittan Assocs., 400 Merrifield Ave. 

516-678-6222 
NC Charlotte, Electro-Rep Assocs., 128 W. 30th 

704-333-0451 
Ohio Cleveland, Midwesl Sis. Assocs., 7409 Pearl Rd. 

, 216-234-9200 
Pa Pittsburgh, Trymac Co., 201 Penn Cenler Blvd. 

412-823-8400 
Pa Willow Grove, Techparts, 81 Old York Rd. 

215-657-0100 
Tex Dallas, J. B. Guenther, 5121 McKinney Ave. 

214-528-6286 
Tex Houston, J.B. Guenther, Box 55525 713-468-0232 
Utah Salt Lake City, Hytronic Meas., 2022 s. Main 51. 

801-466-4924 
WashSeattle, D. Smith, 2320 N. 45th 51. 206~633-3160 
EXP: Conn., Thomaston, Norcon Div. Intrade, Box B 

203-283-5563 
For: ,Can., MQntreal, Que., Elctrn. Comps. IntI., 38 

Guardsman Rd. 416-889"()212 
ALCOR, INC., 215 S. TiogaSl., Ithaca, N.Y., 14850, Tel: 

607-AR-3-4242 
ALDEN ELCTRN. & IMPULSE RECORD. EQUIP., Wash. 

St., Westboro; Mass., 01581, Tel: 617-366-8851; Sis. 
, Mgr: L.A. Farrington 

ALDEN SYS. CO., INC., Box A, Depl. 262, Westboro, 
Mass., 01,581, Te,l: 617-366-8556; Gen'l. Mgr: N.A. 
Duhamel 

ALDSHIR MFG. CO., INC., 111 Lake Ave., Tuckahoe, N.Y., 
, 10707, Tel: 914-SP-9-1297; Sis. Mgr: A.E. Smith 
ALERT PRODS. DIV., Balco Mfg. Co., P.O. Box 1851, 

Costa Mesa, Calif., 92626, Tel: 714-545-0881; Sis. Mgr: 
C.A. Ballard 

AI-FAX PAPER & ENGRG., Washington 51., Westboro, 
Mass., 01581, Tel: 617-366-8227; Sis. Mgr: D.H. 
Enman ' 

ALFORD MFG. CO., 120 Cross St., Winchester, Mass., 
01890, Tel: 617-729-8050, TWX: 710-348-1063; Sis. Mgr: 
G. Cohen ............ _ ..... , ....... : ...... _ ....... _._ ....... _ .......... Pg. 598 
Ala Huntsville, Gentry Assocs., Inc., 2109 W. Clinton 

,Ave. ' 205-534-9771 
'Cal Los Angeles, RF Assocs., Inc., 1621 Pontius Ave. 

213-478-1586 
Cal Palo Alto, RF Assoes., Inc.,800 San Antonio Rd. 

415-327-5531 

A. L. A . • ALL 
DC Washington, E-A, Inc. 202-783-7819 
Fla Orlando, Gentry Assocs., Inc., 550 N. Bumby Ave. 

305-841-7740 
Fla 51. Petersburg, Gentry Assocs., Inc., 4152 49th 

Ave., S. 813-867-7820 
Ga Atlanta, Gentry Assocs., Inc., Box 13513, Sta. K 

404-233-3816 
Md Baltimore, E-A, Inc., 1406 Shoemaker Rd. 

301-825-2385 
MassWaltham, Microwave Conslts. Corp., 195 West 51. 

617-899-4400 
I0Il0 Kirkwood, Simpson Enterprises, 514 Parkwood 

314-965-1115 
NJ Saddle Brook, L&M Assocs., 511 Victor 51. 

201-834-8700 
NY BrentwOOd, L&M Assocs., 7 Mayflower CI. 

516-231-8363 
NY Fayetteville, Graydon-Sherman, Inc., Davis Bldg. 
NC Burlington, Gentry Assocs., Inc., 116 E. O'Neal 

Ave. 
Pa Andalusia, L&M Assoes., Colonial Plaza, 965 A 

Bristol' Pike 215-639-3100 
Tex Dallas, Dannemiller-Smith, Inc., 10050 Monroe 

214-357-8247 
Tex Houston, Dannemiller-Smith, Inc., 5760 Rice Ave. 

713-668-4461 . 
For: Can., Montreal; Que., Microwave Specialty' Co., 

Ltd., 8490 Lafrenaie 51. 514-324-1780 
ALGO, Div. Hamilton Elctrn. Corp., 50 Schrieffer 51., S. 

Hackensack, N.J., 07606, Tel: 201-487-4550; 515. Mg .. : 
E. Perruso 

ALL STAR PRODS., INC., P.O. Drawer 487, Defiance, 
Ohio, 43512, Tel: 419-782-1065; Sis. Mgr: C.J. McBride 

ALL-TRONICS INC., 45 Bond St., Westbury, N.Y., 11590, 
Tel: 516-333-3090 _ .................................. _Pgs. 1506-1508 
Cal Los Altos, E. Landa Co .. One First St. 

, 415-948-0788 
Cal Los Angeles, E. Landa, 1607 Pontius 

213-272-9525 
Cal San Diego, Ed Landa, 3650 Clairemont 

714-274-7242 
Colo Englewood, Beta Tech. SiS., 4732 S. Broadway 

303-781-3271 
Fla Maitland, Geartner, 2101 Mohawk Trail 

. , , 305-647-4000 
Fla Miami Beach, Geartner, 350 Uncoln 305-531-0200 
MassStowe, Musello, Box 125, Harvard Rd. 

, 617-369-5900 
Mlnn Mipls., Tec 515., 9906 Chicago Ave., S. 

612-884-1180 
Mo 51. Louis, G. Fixman Eng. Co .. 8160 Stanford Ave. 

314-PA-5-5219 
NY Great Neck, Meas. Tech., 295 Northern 

516-482-3500 
Ohio Cleveland, E. Frost, 30170 S. Woodland 

216-831-1'442 
Pa Media, W. Reeves, 2973 N. Providence 

215-LO-6-6709 
Tex Houston, Chester Butt, Box 18045 713-526-3101 
WashSeattle, A.C.E. Assocs., 124 S.w. 156th 51. 

206-CH-4-9391 
ALLACO PRODS., 130 Wood Rd., Braintree, Mass., 02184, 

Tel: 617-843-7845; Sis. Mgr: A.P. Alexander 

ALLARD INSTR. CORP., no Main St", Westbury, NY, 
11590, Tel: 516-334-8742; Sis. Mgr: J.J. Ackerman 

Pg,1435 
Cal Berkley, P. Rosen Co., Box 16 415-526-8286 
Cal 'Pico Rivera, Westrep, 9519 Telegraph Rd. 

213-949-2551 
Fla Melbourne, Tech-Rep Assoc., Box 2095 

305-723-9140 
Me Denmark, Great Northern Elec., Main St. 

207-452-2811 
Mich Grand Rapids, Elfi Sis. Assoc., 1635 Pembroke 

Dr. SE 616-455-2920 
ALLEGRI-TECH,INC., 141 River Rd., Nutley, N.J., 07110, 

Tel: 201-661-2220; Sis. Mgr: A. Longarzo 
ALLEN, ALVA INDS., 1001~15 No. Third 51., Clinton, Mo., 

64735, Tel: 816-885-3331; Sis. Mgr: D. Sell 

ALLEN AVIONICS, Dlv. A. K. Allen Co~ 255 East 2nd St., 
MIneola, N.Y., 11501, Tel: 516-248-8080; Sis. Mgr: L 
Jacobson _ ...... _ ...... __ ._ ....... _ ......... Pgs. 1510,2729-2731 
'Cal Los Angeles, E.V. Roberts & Assoc., 9601 W. 

Jefferson Blvd. 213-870-9561 
Cal Palo Alto, Adtek Assoc., 201 Town & Country , 

Village 415-323-5414 
Cal San Diego, E. V.Roberts, 4379 30th 

714-282-7691 
Colo Denvllr, J. Hurlbut, '1295 S. Bannock ' 

303-744-1451 
Fla Clearwater, R. Brennan, Inc., Box 5045 

, 813-446-5006 
III Park Ridge, R. Specialtists, 11Ii W. Higgins 

312-698-2044 
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ALL· ALP 
Md Baltimore, D. Jones, 2100 N. Charles 

301-752-0577 
MassWayland, Wayland Engrg. Sis., Box 189 

617~53-5256 

NJ Cherry Hili, Mid-Eastern Assocs., 1759 Country 
Club 609-428-7977 

NY WoOdbury, J. Sweeney, 5 Fox Meadow 
. 516~92-4222 

Tex Dallas, Spacetronics, 4515 Prentice 214-368-1215 
Utah Granger, J. Hurlbut, 3817 W. 3280 South' , 

, 801-299-4321 
WashSeattle, J. McClamrock, 127 S,W. 156 

206-244-9391 
EXP: N.Y., Westbury, Minthorne Int'l. Co" 2200 Shames 

, Dr. 516-334-3303 
For: Can" Pointe Claire 730, Que., Aeromotlve Engrg, 

Prod. Ltd., 147 Hymus Blvd. 514~5-6413 
For: Can., Toronto, Onl., Aerilmotlve Engrg, Prod. Ltd., 

1912A Avenue Rd, 416-782-8835 
--- Advertisement -,---

Allen Avionics manufactures passive 
delay lines and filters that are used in 
Broadcast and Television and for com­
puter applications,. data tt:ansmission, 
navigation and guidance. Radar, satel­
lite and space communications. 
Telemetry, telephone and telegraph 
and vehicular communications. We 
are unique in our fielc;l in that we b~lId 
lumped delay lines having time delay 
to rise time rations of up to 300/1. We 
are the sole supplier of the Spiradel 
delay line. See section 2350 for infor­
mation. 

ALLEN-BRADLEY CO., 1201 S, 2nd St., Milwaukee, 
Wise., 53204, Tel: 41~1-2000, TWX: 910-262-3451 

Pgs. 1511,1535,2331,2822,2823,2908,2909 
Ariz Phoenix, W. B, Knight, Box 11394 '602-264-3578 
Ark Little Rock, C;H. Stout, 2207 Cantrell 

, . 501-374-8201 
Cal Inglewood, W. B. Knight, 112 Glastow 

. 213~78-4711 

Cal San Francisco, Hunter, 1208 Fox Plaza 
. , 415-626-8576, 

Colo Denver, Allen-Bradley Co., 2600 W. 2nd 
, 303-936-7303 

Conn Stratford, Allen-Bradley, 1720 Barnum 
.203-378-7364 

Fla Jacksonville, Van & Smith, 2723 Park 
- 904-384-2376 

Fla Miami, C. Lee & AsSocs., 3796 W. Flager 
305-444-7414 

Fla Orlando, Van & Smith, 1220 N. Edgewater' 
305-425-7026 

Fla Tampa, Van & Smith, 4921 Cypress. . 
813-877-8393 

Ga Atlanta, R. E. Wilson Co" 1058 Northside 
404-876-8833 

III Chicago, Allen-Bradley Co" 838 S. Das Plaines 
SI. 312-922-9302 

III Rockford, Allen-Bradley, 1013 Broadway 
\ 815-965-8795 

Ind FI. Wayne, Allen-Bradley Co" 2212 S, Calhoun 
St. '. . 21.9-745-7068 

Ind Indpls., Allen-Bradley, 1491 N. Harding 
317-638-1491 

Iowa Cedar Rapids, Allen-Bradley, 1502 1st, 
. 31 g.:366-7629 

Ky Louisville, Rietze Co., 123 N. Sherrin Ave. 
502-893-2571 

La Metairie, Allen-Bradley, 3320 Hessner 
504-888-2281 

La Shreveport, C. Stout, 231 Fairfield Bldg. 
318-425-5485 

Me Portland, Allen-Bradley, 550 Forest 207-7.72-3555 
Md Baltimore, Allen-Bradley, 6601 Whitehead, 

301-265-5600 
Mass Boston, Allen-Bradley, 137,Penn, Ave. 

617-879-5900 
MassSpringfield, Allen-Bradley, 121 Chestnut 

, 413-732-3430 
Mlch Detroit, Allen-Bradley, 6750 E. Davison 

. 313-365-5300 
Mich Flint, Allen-Bradley, 2523 Clio 313-232-9341 
Mich Grand Rapids, E.B. Dewey, 300 Fulton 

. 616-454-1825 
Mich Kalamazoo, E,B. Dewey, 2519 Lake 616-344-6163 
Minn Mpls., I. L Aaron, 1905 3rd612-336-6659 
Mo Kansas City, Allen-Bradley, 1818 Ma1n' 

, 816-421-4595 
Mo SI. Louis, Allen-Bradley, 3850 Wash. 

314-535-1901 
Neb Omaha, Midwest Equip., 1614 Izard 402-341-7600' 
NJ Bloomfield, Allen-Bradley, 1293 Broad 

, 201-338-4600 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NM Albuquerque, W. Dolde SiS., 114 Morningside Dr" 
N.E. 505-256-0307 

NY Albany, Allen-Bradley, 1654 Central 518-869-5373 
NY' Buffalo, Allen-Bradley, 1589 Kenmore 

716-873-7617 
NY Rochester, Allen-Bradley, 1337 Main 

716-482-0010 
NY Syracuse, Allen~Bradley, 218 Boss 315463-4501 
NC Charlolte, Allen-Bradley Co., 307 Lincoln St. , 

704-372-3287 
Ohio Akron, Allen-Bradley, 680 E. Market SI. 

. . 216-253-2106 
Ohio Cincinnati, Allen-Bradley, 2331 Reading 

, 513-721-4482 
Ohio Cleveland, Allen-Bradley, 3416 Prospect 

. 216-391-2855 
Ohio Columbus, Allen-Bradley, 4355 N. High 

614-263-6881 
Ohio Dayton, Allen-Bradley, 3000 S, Dixie 

513-298-6121 
Ohio Toledo, Allen-Bradl\iy, 5550 W. Central 

419-531-8311 
Okla Tulsa, J, W, Elder Co., 1526 E. 4th SI. 

918-583-9149 
Ore Eugene, J.A, Tudor, 1257 W, 6th 503-344-9212 
Ore Portland, J. Tudor, 14 N.E. Tillamook 

503-288-5154 
Pa Allentown, Allen-Braqley, 842 Hamilton 

215-437-2401 
Pa Erie, Allen-Bradley Co., 1611 Peach SI. 

, . 814-455-5680 
Pa King of' Prussia, Allen-Bradley Co., 480 American 

Ave. 215-337-1990 
Pa PittSburgh, Allen-Bradley Co., 4489 Campbell Run 

Rd. 412-923-1844 
Pa York, Allen-Bradley, 653 W. Market 7,17-848-2239 
Tenn Knoxville, Allen-Bradley, 1211 Euclid 

, , 615-525-9578 
Tenn MemphiS, C, H. Stout of Tenn., 3506 Tchulahoma 

Rd. 901-362-1616 
Tex Dallas, Allen-Bradley Co" 165 Cole SI. 

214-748-6356 
'Tex Houston, Allen-Bradley, 2105 McKinney 

713-225-0747 
Utah Salt Lake Cy., Stevens SiS., 1476 Major 

801-467-5489 
Va Norfolk, Allen-Bradley, 6378 Center. Dr. 

703-499-02'18 
Va' Richmond, Allen-Bradley, 2519 Grenoble 

703-282-4285 
WashSeattle, J.A, Tudor, 2605 Westem 206-682-7444 
WashSpokane, JA Tudor" E 201 Augusta 

, 509-327-3328 
WVa Charleston, H. E. Payne, 114 Charleston Nat'l. :" 
. Plaza 304-343-1393 

Wisc Appleton, Allen-Bradley. 615 N. Lynndale 
414-734-6262 

Wisc Milwaukee, Allen-Bradley Co., 224 N. Greenfield 
,Ave. 414-671-2000 

Wise Milwaukee, 1.1. Aaron, 829 N, Marshall 
, 414-276-8515 

EXP: N.J., Bloomfield, Allen-Bradley, 1293 Broad 
, 201-338-6262 

For: Can" Calgary, Alberta, R. L. Bre,Ws & Son, Ltd" 
504 51st Alle.,S.E. 403-252-0151 

For: Can" ,Edmonlon, Alberta, R. L. Brews & Son, Ltd., 
10810 119th 51. 403-452-3732 

For: Can" FreceriCton, N.B., Foulls Engrg. Sis.; Ltd" 
181 Westmorland 51. 506-475-6012 

For: Can., Haliiax, N,S., Foulis Engrg. SiS., Ltd., 5502 
Atlantic SI. 902-429-3330 

For: Can., Hamilion, Onl., Allen-Bradley Can., Ltd., 256 
Parkdale Ave., N. . 416-544-2876 

For: Can.; London, Onl., Allen-Bradley Can" Ltd., 457 
Hibiscus Ave, 519-471-5150 

For: Can., Montreal, Que., Allen-Bradley Can., Ltd" 
7000 Park Ave, 514-271-2461 

For: Can., No, Bay, Onl., Allen-Bradley Can., Ltd., 475 
Ski Club'Rd, 705-474-4120 

For: Can., Ottawa, Onl., Allen-Bradley Can., Ltd •. , 3266 
Kodiak SI. 613-728-3355 

For: Can" ,Que., Que., Allen-Bradley Can., Ltd., 20 SI. 
Jean 51. 416-529-7584 

For:, Can., Regina, Saskatchewan, Thurman Supply 
Co., Ltd" 2505 7th Ave. 306-527-8501 

For: Can" SI. Johns, Newfoundland. Foulls Engrg. SiS., 
Ltd., Hussey Bldg" O'Leary AYe. 709-726-3212 

For: Can.,.Toronto, Onl.·, Allen-Bradley Can" Ltd., 43A, 
Lesmlll Rd,; Don Mills 405, '416-445-3740 

For: Can., Vancouver, B.C., KHW Seppala:·Ltd., 12 E. 
Third Ave.. '.' " 604-879-4541 

For: Can.;Winnipeg, Man" N. L. Haney Agency, Ltd., 
727 Wall 51. 204-786-6756 

ALLEN-BRADLEY, Numerical Control Sys. Div., 747 Alpha 
Dr., Cleveland, Ohio, 44143, Tel: 216-449-6700, TWX: 
810-427-2975; Sis, Mgr: F,L. Durant 

ALLEN ELCTRNS_ DIV:, Allen Organ Co., Macungie, PL, 
18062, Tet 215-965-9801; Mgr: M_F_ Nelson ~.Pg. 2481 
ALLEN MFG. CO., Drawer 570, Hartford, Conn.,06101, 

Tel: 203-242-8511; Sis. Mgr. L. G, Ullring , 
ALLIANCE MFG. CO" North American Philips Co:, Alliance, 

Ohio, 44601, Tel: 216-821-5360 ' 
ALLIED CHEMICAL CORP., Specialty Chemicals Diy., P.O, 

Box 70, Morristown, N.J., 07960, Tel: 201 '538-8000 
ALLIED ELCTRNS, CORP., 2400 W. Washington Blvd., 

Chicago, 111.,60612, Tel: 312-421-2400; V.P. Mktg/Sls: 
B. Barrick 

ALLlS~CHALMERS, Box 512, Milwaukee, Wise:, 53201, 
Tel: 414-475-2000, TWX: 910-262-3445; Mgr. Mktg: D. 
Gibson 

ALLIS, LOUIS CO., Dlv, Litton Inds" 427 E. Stewart 51., 
Milwaukee, Wise., 53201, Tel: 414-481-6000, TWX: 
910-161-3160; Dir. Corp. Rei: W.E. Barta . 

ALLIS LOUIS CO., Power Elctms. Ctr., 6702 Industrial 
. Loop, Greendale, Wisc.,53129, Tel: 414-421-12QO; Sis: 

Mgr: G.E. Martin ' 
ALLOYS UNLIMITED, INC., 16661 Ventura Blvd., Encino, 

Calif., 91316, Tel: 213-783-8150, TWX: 910-495-1798; 
Sis. Mgr: N.M. Cox 

ALMOND INSTRS, COo, 1060 E_ Cypress St~ Covina, 
Cal, 91722, Tel: 21 .. 7-4151; SIs. Mgr: G.A. Almond 

Pg.329 
ALLYN, W., ,INC., Skaneateles Falls, N,Y., 13153, Tel: 

315-685-5788; Sis. Mgr: W.P. Allyn 
ALNOR INSTR. CO., 420 N. laSalle 51., Chicago, III., 

60610, Tel: 312-467'1331; Sis, Mgr: D.J, Fox 
ALPHA COMPS. CORP., 4087 Glencoe Ave., Venice, 

Calif., 90291, Tel: 213-821-4964; Sis. Mgr: J,T. Cataldo 
ALPHA METALS, INC., 56 Water SI., Jersey City; N.J" 

07304, Tel: 201-434-6778; V.P. Sis: M.A, Boyle 
ALPHA-MONARCH CORP., 10030 Monroe, Dallas, Tex., 

75229, Tel: 214-FL-2-8040; Sis, Mgr: W.L Cowley 
. --'-- Advertisement, ---

AMC Electronics manufactures tern, 
perature controls, temperature sensors 
and portable environmental test cham­
bers. The chambers operate', over· a 
range of -lOO'P to +400'P, are pro­
grammable for performing Mil-STD, 
833 test. Engineering reps~n most 
areas. Off-the-shelf delivery for cata­
log items. OEM pricing. 

ALPHA WIRE CORP~ Dlv. Loral Corp., 711 Lidgerwood 
Ave., Elizabeth, N,J., 07207, Tel: 201-925-8000; TWX: 
710-996-5895 N. Miller ....... ; .................... _ ....... ; ... Pg.2995 

Ariz ·Phoenix, Sheller-Kahn, 2017 N. 7th 51. 
602-258-7893 

Cal Oakland, F, Moulthrop, 1530 E, 12th 
415-261-7676 

Cal Torrance, Alpha Wire, 2815 Columbia 51. 
. '213-775~871 

Colo Boulder, Straube Assoc., 2490-20 28th SI. 
303-443-8600 

Conn New Haven, Gerber Sis. Co., Box 2917 
203-777-6279 

Fla Winter Park, Hawkins Hutto, 501 Park N. 
305-647-7407 

Ga Atlanta, Millar Elctrns., 3110 Maple N.E. 
404-261-6060 

Haw Honolulu, B. Kolans Co., Box 2098 811-628 
III Chicago, Alpha Wire, 6251 W. Touhy Ave. 

312-774-6929 
Ind Indianapolis, Thomas·& Sukup, 2060 E. 54th 

317-251-4574 
Kans Wichita, L. Florence, 2900 Woodland ' 

. 316-838-7226 
La Metairie, Texport Co" 3220 N. Turnbull 

504-885-0558 
MassE. Longmeadow, Gerber, 44 Baldwin 

413-525-3059 
MassWaitham, Gerber 515., 1076 2nd Ave. 

617-891-8040 
Mich Ferndale, Shalco, 23529 Woodward Ave. 

, 313-547-4771 
Minn MinneapoliS, C.R. Gibb, 1311 W, 25th 

612-377-1200 
Mo Kansas City, L. Florence, 406 W_ 34th 

. 816-561-7222 
NM Albuquerque, Sheller-Kahn, 408 San Mateo 

505-265-7077 
NY Rochester, Marsey Sis., 206 Park 716-442-9700 
NC Raleigh, Millar Elctrns., Box 17173 919-787-9564 
Ohio Cleveland, Marlow Assocs" 1500 S. Green 

216-381-4500' 
Pa Reading, Bail & Wh~aker, 3623 Jacksonwald 

215-779:2610 
'Tenn Memphis, Texport Co., 5118 Park Ave. 

901-683-0880 
':Tex Dallas, Texport Co., 2411 Farrington SI. 

214-631~270 
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Tex Houston. Texport Co .• 8811 Gaylord Ave. 
713-464-2828 

Va Richmond. D. Miller. 2252 Staples Mill 
703-353-5324 

WashSeattle. D. Miller. 2319 N. 45th 206-632-7070 
For: Can .• Weston. Ont.. F. Eakin. 9 Milvan Dr. 

416-741-7485 
ALTAIR RESCH. & MFG. CO .• 1241 E. State St.. Ontario. 

Calif .• 91761. Tel: 714-983-2418; Sis. Mgr: J.D. Askew 
ALTEC. Div. LTV Ling Altec.lnc .• 1515 S. Manchester Ave .• 

Anaheim. Calif .• 92803. Tel: 714-774-2900. TWX: 
.910-591-1142; V.P. Mktg: D. Davis 

ALTHOR PRODS .• 2260 Benson ·Ave,. Brooklyn. N.Y .• 
11214. Tel: 212-373-7444; Sis. Mgr: J. Kessler 

AL TRON ELCTRNS. CO .• 1307 Jefferson Ave .• Woodlyn. 
Pa .• 19094. Tel:' 215-833-1224; Sis. Mgr: W.C. 
McQuiston 

ALUMINUM CO. AMERICA. 1628 Alcoa Bldg .• Pittsburgh. 
Pa .• 15219. Tel: 412-553-4545; Pres: J.D. Harper 

AMACOIL MACHINERY. 111 Plain Ave .• New Rochelle. 
N.Y .• 10801. Tel: 914-235-5050 

AMATOM ELCTRN. HARDWARE. Mite Corp .• 81 Rockdale 
Ave .• New Rochelle. N.Y .• 10802. Tel: 914-636-5700; 
Sis. Mgr: J. Cutter . 

AMAX ALUMINUM CO.. Foil Prods. Div.. 6106 S. 
Broadway. St. Louis;Mo .• 63111. Tel: 314-HU-I-7000. 
TWX: 314-556-0434; Sis. Mgr: J.H. Botaish 

AMBAC INDS .• 900 Old Country Rd .• Garden City. N.Y .• 
11530. Tel: 516-742-5700. TWX: 510-222-4536 

AMCO ENGRG. CO .• 7333 W. Ainslie St.. Chicago. III .• 
60656. Tel: 312-867-8500. TWX: 910-221-5192; Sis. 
Mgr: R.C. Komarek 

AMECO.INC .• P. O. Box 13741. Phoenix. Ariz .• 85002. Tel: 
602-252-7731; Sis. Mgr: M. A. Hausman' 

AMECOM DIV .• Litton Inds .• 5115 Calvert Rd .• College 
Park; Md.. 20740. Tel: 301-864-5600. TWX: 
710-825-0077; Sis. Mgr: G.A. Brown 

AMERICAN AEROSPACE CONTROLS, 131 Verdi St., 
Farmingdale, N.Y.,11735, Tel: 516-MY-4-5100; SIlL Mgr: 
R. Gillin ._ ................................. ; ... _ ............ Pgs. 1304-1307 
MasS NewtOn lItr. uaner. tit14 liommOnWealtn 

. 617-969-4650 
Minn Arioka~ A & R Assocs .• Rte. 1. Box 230 

612-421-0751 
NY New York. AI-Tronics. 60-38 68th 212-821-2403 
Va Arlington. Gans-FrYing. 2030 16th 703-527-3262 

AMERICAN AIR FILTER. 2,5 Central Ave .• Louisville. Ky .• 
40208. Tel: 502-637-0011. TWX: 502-589-1020 

AMERICAN ALUMINUM CO .• 230 Sheffield St.. Dept. EEM. 
Mountainside. N.J .• 07092. Tel: 201-AD:-3-35QO; Dir. 
Mktg: W.F. Lowry. III 

AMERICAN ASTRIONICS, Sub. of Technicolor, 855 N. 
Cahuenga Blvd., HOllywood, Cal, '90038, Tel: 
213-466-9741; SIlL Mgr: R.A. Bedrosian ....... _._Pg.335 
Ariz Phoenix. Thorson Co .• 2505 E. Thomas 

602-956-5300 
Cal Hollywood. American Astrionics. 855 N. Cahuenga 

. . 213-466-9741 
Colo Denver. Thorson Co .• 5040 E. 41st Ave. 

. . 303-355-3521 
MassWaltham. I.C.M .• 223 Crescent St. 617-891-8059 
NJ' Ridgewood. Instrumentation Sis .• Box 403 

201-445-5210 
NM Albuquerque. Thorson Co .• 5921 Lomas Blvd .• 

N. E. 505-265-5655 
Ohio Dayton •. Rep/Corp .• 2077 Embury Pk. 

513-278-5885 
Pa Norristown; Denco. Inc .• 304 W. Johnson Hwy. 

215-272-1444 
Tex Dallas. Thorson Co .• 7700 Carpenter Frwy. 

. . , 214-631-5440 
Tex Houston. Thorson Co .• 6655 Hillcroft 

713-771-3504 
Utah Salt Lake. City. Thorson Co .• 445 E. Second. S. 
Va Springfield. E-Tech. Corp .• 6615 Backlick Rd. 

703-451 :6500 
WashSeattle. Thorson Co .• 1767 Fifteenth Ave .• S. 

. 206-632-0710 
AMERICAN ATOMICS CORP .• 425 S. Plumer Ave .• 

Tucson, Ariz .• 85719. Tel: 602-62?-1488; Sis. Mgr: R.J. 
Dada 

AMERICAN BILTRITE RUBBER CO .• INC .• Boston Woven 
Hose & Rubber Div .• P.O. Box 1071. Boston. Mass .• 
02103. Tel: 617-876-6000; V.P. Sis: A.F. Cannie 

AMERICAN COMPS.. INC.. 8th Ave. & Harry St.. 
Conshohocken. Pa. 19428. Tel: 215-828-6240. TWX: 
510-660-9268; Sis. Mgr: J.J. Donahue. Jr. 

AMERICAN DATA SYS .• 8851 Mason Ave .• Canoga pk .• 
Cal. 91306. Tel: 213-882-0020; Sis. Mgr: L. Brissende 

AMERICAN ELECTRIC & MACHINE CO .• 320-324. State 
Hwy; 17; Upper Saddle River. N.J .• 07458. Tel: 
201-327-7707; Pres: L.F. Himmeiman 

AMERICAN ELEC. CABLE CO .• 181 Appleton St.. Holyoke. 
Mass .• 01040. Tel: 413-539-9893; Sis. Mgr: Paul 
Kesseli 

AMERICAN ELEC. HEATER. 6110 Cass Ave .• DetrOit. 
Mich .• 48202. Tel: 313-875-2505. TWX: 810-221-5369; 
Sis. Mgr: R.A. Kuhn 

AMERICAN ELCTRN. CONTROLS CO.. 25 Clark Dr .• 
Barrington. N:J .• 08007. Tel: 609-546-5792; Sis. Mgr: E. 
Schempp 

AMERICAN ELCTRN. LABS., INC., Box 552, Lansdale, 
pa., 19446, Tel: 215-822-2929, TWX: 510-661-4976; Mgr. 
Adv: ............................................... __ ...... _ ............... Pg. 1552 
(American Elctm. Labs., Inc.) 
Ariz. Tucson. 1241 W. Maxmilian Way 602-622-7943 
Cal Orange. E. Bell. 2526 Blue Ridge Ave. 

. . 213-670-8755 
NJ Red Bank. 15 Peters PI. 201-741-0947 
Va Springfield. 6629 Iron PI. 703-354-5700 

(Broadcast Representatives) 
Alas Juneau. Juneau Elctrns .• 241 S. Franklin 

. . 907-586-2260 
Cal Sunnyvale. T. Aye. 796 The Dalles 
Fla Ft. Lauderdale. R. Crider. 3101 N. Federal Hwy. 

305-564-7613 
III Chicago. Comms. Sis. Co .• 9926 S.· Seeley 

312-445-0795 
NJ E. Orange. Friedman. 110 Halsted St. 

201-673-2500 
. RI Cumberland. WRH Productns .• 32 Nicholas 

401-333-2070 
Tex Housion. H. Jewell •. Box 34400 713-944-7886 
tex Midland. Managerrient~ 4519 Versilles 

915-694-5887 
WVa Charleston. Perfection' Music. 816 Shelsea 

304-344-2395 
WVa Dunbar. Programmed Materials. 1141 Dunbar 

304-344-2877 
. (Commercial Representatives) 

Ariz Phoenix. Shetler-Kahn Co .• Box 1587 
602-258-7893 

Cal Orange. E. Bell. 2526 Blue Ridge Ave. 
714-637-8470 

Cal Los Altos. Walter Assocs .• Inc .• Box AN 
"1;)-;:''''-''1"+' 

Colo Denver,. Shefler-Kahn. 2422 S. Downing 
303-733-6330 

Fla Orlando. Gra-Mar. Inc., Box 20493 305-841-2330 
Haw Honolulu. Har-Kom Hawaii. Inc .• 630 Piikoi St. 

587-178 
III Chicago. Midwest Microwave. 6414 W. Belmont 

Ave. 312-283-4900 
Kans Shawnee Mission. Mid America. Box 575 

913-432-8678 
MassNeedham. Addelco Corp .• 56 Pickering St. . 

617-444-4754 
NM Albuquerque. Shefler-Kahn Co .• Box 8342 

. NY Syracuse. Lightstone Corp .• E. Malloy Rd. 
315-454-3209 

Ohio Columbus. Mulligan & Mathias. 1810 MacKenzie 
_ 614-457-2242 

Pa Hatboro. DeShawn Assocs .• 218 Beatrice 
215-675-9111 

Tex Dallas;G. Weinreich. 11554 E. Northwest Hwy. 
214-321-2800 

WashSeattle. H. Levinson. 1211 E Denny Wy. 
. 206-323-5100 

For: Can .• St. Jerome, Que .• Microwave Spec.. 850 
Industrial 

For: Can .• Burnaby. B.C .• Microwave Spec .• Box 325 
(Medical Representatives) . 
Cal Pasadena, Pa.lenscar. 1550 Mountain 

213-SY-4-1662 
Cal San Francisco. Lab-Items. Box 321 

415-GA-I-3172 
Haw Honolulu. X-Ray & Medicat Equip., 1157 S. King 

503-124 
III Skokie. Universal Sls.,.5144 Main 312-0R-6-3650 
Md Silver Spring. R. Davies. 1 0 Old Post Off. Rd. 

301-587-3910 
MassArlington. Instrs. Assocs .• 30 Park Ave. 

617-648-2922 
Minn Minneapolis. T.B. Allen. 4810 Excelsior 

• 612-WA-7-3861 
Miss Greenwood, LR. Massey Co .• Box 724 

601-GL-3-3038 
NJ Ridgewood, R.N. Juntwaij. Box 295 201-652-9191 
NM Albuquerque. A.L.S. Elctrns .• Box 11626 

505-268-9600 
Ohio Gleveland. Dann Co .• 1801 E. 40th St. 

216-391-7240 
Ore Lake Oswego. McMillan Elctrns .• 16679 S.W. 

Maple Cir. 503-636-6257 
Tex Houston. Texas Sis .• 3701 Kirby Dr. 

713-JA-3-6821 
Utah Salt Lake City. Coronado Elctrn. Assoc .• 4422 

Emigration Canyon 801-328-4459 
AMERICAN ELCTRNS .• INC .• Control Comps. Div .• 1600 E. 

Valencia Dr .• Fullerton. Cal .• 92631. Tel: 714-871-3020. 
TWX: 910-592-1256; Sis. Mgr: J.D. Hannam 

ALP - AME 
AMERICAN GAS & CHEMICALS. 511 E. 72nd St.. New 

York, N.Y., 10021, Tel: 212-535-7336; Sis. Mgr: D.Q. 
Rawn 

AMERICAN GELOSO ELCTRNS .• INC .• 251 Park Ave .. S .• 
New York. N.Y .• 10010. Tel: 212-254-2282; Sis. Mgr: S. 
Goldberg 

AMERICAN INSTR. CO.. Div. Travenol Labs.. 8030 
Georgia Ave.. Silver Spring. Md.. 20910. Tel: 
301-JU-9-1727; Sis. Mgr: J.W. Crump 

AMERtCAN LAVA CORP., Sub. 3M Co., Cherokee Btvd. 
& MfrB- Rd., Chattanooga, Tenn., 37405, Tel: 
6~S-265-3411 ..................................... _ ................... Pg. 2810 
Ariz Tempe. American Lava. 4417 S. Willow 

602-966-4345 
Cal Los Angeles. Minnesota Mining & Mfg. Co., 6023 

S. Garfield Ave. 213-685-9600 
Cal So. San Francisco. Minnesota Mining & MIg. Co .• 

320 Shaw Rd. 415-761-1155 
Conn Orange. American Lava. 214 Surrey 

203-795-3254 
III Elmhurst. American Lava. 165 Arlington 

312-279-8055 
Ind Indpls .. American Lava. 8442 Browning 

317-888-2196 
Mass Needham Hgts .• Minnesota Mining & Mfg. Co .• 

155 Fourth Ave. 617-449-0300 
Mo Lee's Summit. American Lava Corp .• 881 

Chestnut St. 816-524-2415 
NJ Ridgefield. Minnesota Mining & Mfg. Co .• 700 

Grand Ave. 201-943-6700 
'NY Phoenix. American Lava, Box 12A 315-695-3335 
Ohio Chagrin Falls. American Lava Corp .• 18107 

Chillicothe Rd. 216-543-6050 
Pa Philadelphia. Minnesota Mining & Mfg. Co .• 8698 

Rising Sun Ave. 215-742-0200 
Tex Richardson. American Lava. Box 164 

214-235-4985 
Va Salem. American Lava. 25 Sawyer 703-389-3730 

AMERICAN MAGNETICS CORP .. P.O. Box 8. Carterville. 
111..62918. Tel: 618-985-4838; Sis. Mgr: V. Stoner 

",.r-,""u,..", ••• I1.,.. .. II""""T"I ... ., .. n_ .. n ""_1. n:..I __ "T" __ _ 

..... 37830; T~i:' ii15~82:422o;-;;r~~: D~L."c~ii~~~· . -...... 
AMERICAN METAL CLIMAX. INC .• 1270 Ave. of the 

Americas. New York. N.Y .• 10020. Tel: 212-757-9700 
AMERICAN MICRO-SYS.. INo.. 3800 Homestead Rd .• 

Santa Clara. Cal.. 95051. Tel: 408-246-0330. TWX: 
910-338-0018; Dir/Sls: W.G. Andrews 

AMERICAN NICKELOID CO .• Box 333. Peru. III .• 61354, 
Tel: 815-223-0373. TWX: 910-642-3942; Sis. Mgr: J. 
Pomatto 

AMERICAN NUCLEONICS CORP., 6036 Vjlrlel Ave., 
Woodland Hills. Cal, 91364, Tet: 213-347-4500, TWX: 
910-494-2090; SIs. Mgr: R.E. Wiltlams ................ Pg. 307 
Ala Huntsville. Reynolds. 904 Wallace 205-536-1941 
Cal Costa Mesa. W.F. Stuart. 181Q-C Newport 

714-642-8441 
DC Wash .• Amer. Nucleonics, 1101 17th 

202-659-3790 . 
Fla Ft. Laud .• Reynolds. 161 S.w. 75th 305-581-6611 
Fla Melbourne. Reynolds. 822 E. Strawbridge 

305-727-3205 
Fla Orlando. Reynolds. Box 8877 305-843-6440 
Ga Atlanta. Reynolds. 175 W. Wieuca 404-252-5360 
III Chicago. Electro-Tech Mktg .• 3525 W. Peterson 

312-528-8422 
Mo St. Louis. Ozark Elctrn. Mktg .• 2573 Woodson 

314-423-7200 
NM Albuquerque. Rustco Entprs .• Box 11261 

. . 305-727-3205 
NY . Jericho. DaI-Tech Devices, 366 N. Broadway 

516-433-7448 
Tex Dallas. Airep Elctrns .• Inc .• 6300 N. Central 

Expwy. 214-363-5291 
Va Fairfax. Schibley. 10604 Warwick 703-591-3008 
Wisc Brookfield. G. Tuscany. Box 341 414-782-1630 

AMERICAN OPTICAL CORP., Sci. Instr. Div .• Eggert & 
Sugar Rds .• Buffalo, N Y. 14215. Tel: 716-895-4000. 
TWX: 710-522-1731; Sis. Mgr: R.R. Remmer 

AMERICAN PAMCOR. INC .• Box 1776. Paoli. Pa. 19301 

AMERICAN PRECISION INDS., INC., Delevan Div. 
Clutch & Brake Prods., 270 Quaker Rd., E.. Aurora, N.Y., 
14052, Tel: 716-652-3600; Dlr. of Sis. J. Mendolia 

Pgs. 1585,2490 
Cal Los Angeles. L-Tronix. 1617 W. Colorado . 

213-CL-6-2224 
Cal San Diego. L.L. Stoakes, 4438 Ingraham 

714-BR-4-6281 
Cai" Los Altos. Servo-Data. 1485 Sedar St. 

415-964-1325 
Fla Oviedo. Conley. Box 668 305-365-3283 
Fla Tampa. Conley & Assoc .• Box 18662 

813-933-3183 
Kans Leawood. H.C. Heyde. 9221 Wenonga 

912-MI-9-8628 
Md Towson. J.A. Dougherty, 320 Hillen 301-823-0431 
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Mass Boston, P.J. Engrg. Sales; Box 267 617-924-5950 
Mich Southfield, Sheridan,: 25625 Southfield 

313-358-3333 
Mich Grand Rapids, Sheridan, 2637 Golfridge SE 

616-949-8110 
NJ Cranford, Martech, Box 181 201-272-5510 
NY Endicott, Tech-Mark, 101 .Jefferson Ave. 

607-748-7473 
NY Fairport, Tech-Mark, 19 Valley Brook Dr. 

716-377:5531 
NY Huntington, Martech, 60 Bayview 516-271-7611 
NC Greensboro, Martech, 3504 Kirby Dr. 

919-299-9339 
Ohio Cincinnati, Sheridan Assocs., Box 37646 

513-761-5432 
Ohio Cleveland, Sheridan Assocs., 7800 Wall 

1 216-524-8120 
Ohio Dayton, Sheridan, 5045 N. Main SI. 513-277-8911 
Pa Phila., Loman, 2007 Naudain St. 215-732-8888 
Pa Pittsburgh, Sheridan, 1601 Penn 412-243-6655 
Tex Dallas, Scott Technical, Box 30324 214-FL-2-7698 
For: Can., Montreal, Que., J. Weiss, 5725 Monkland 

514-489-6887 
For: Can., Rexdale, Ont., J. WeiSS, Box 310 

416-742-5195 
For: Can., Vancouver, B.C., J. Weiss, Box 448 

604-684-4357 
AMERICAN RADAR COMPS., INC., 415' E. Main St., 

Denville, N.J., 07834, Tel: 201-0A-7-5530; Pres: J.P. 
Hundley 

--- Advertisement --­
American Radar Flanges have been 
used in every major system over the 
last 20 years. While attaining this per­
formance record, we have amassed the 
largest collection of flange tooling in 
the world. No order is too large or too 
small and no requirement is too dif­
ficult. 

In addition to UG, WR, RE, CMR and 
CPR flanges we manufacture and al­
most infinite 'variety of specials in all 
types of material. 

AMERICAN RADIO RELAY LEAGUE, INC., 225 Main St., 
Newington, Conn., 06111, Tel: 203-666-1541 

AMERICAN RECTIFIER CORP., 116-.15 15ih Ave., College 
POint, N.Y., 11356, Tel: 212-FL-3-2828; Sis. Mgr: F.E.­
Klans 

AMERICAN RESCH. CORP., Rte. 6 & New Britain Ave., 
Farmington, Conn., 06032, Tel: 203-677-2693; Pres: J. 
Sham roth 

AMERICAN SAFETY RAZOR, Ind'i Prods. Div., Box 500, 
Staunton, Va, 24401, Tel: 70~-886-6893; Ass't Sis. 
Mgr: B. Raybin 

AMERICAN SEMICONDUCTOR CORP., 4 N. Hickory 
Ave., Arlington Hgts., III., 60004, Tol: 312-392-8830, 
TWX: 910-687-2263; Sis. Mgr: J. Yost 

, AMERICAN SILVER CO. DIV., Sherman Inds. Inc., 36-07 
Prince St., Flushing, N.Y., 11354, Tel: 212-353-8012; 
Asst Salos Mgr: N. Sullivan 

AMERICAN SMELTING & REFINING CO., 120 Broadway, 
New York, N.Y., 10005, Tel: 212-RE-2-9500; Pres: C.F. 
Barber 

AMERiCAN STANDARD, Aero Resch .. Instr., .9000 Kings 
St., Franklin Pk., III., 60131, Tel: 312-671-0511, TWX: 
910-227-0052; Sis. Mgr: M. Scadron . 

AMERICAN TECH. CERAMICS, Norden. La_, Huntington 
Sta., N.Y., 11746, Tel: 516-271-9600, TWX: 510-226-8993; 
Sls_ Mgr: V. Perna _ •• _ ... __ .. _._ ... __ ••••.••• ______ •• Pgs. 2332,2333 

Ariz Scottsdale, Fryco, Box 460 602-945-3281 
Cal Inglewood, Allgood, 1621 Continela 213-776-5820 
Cal Mt. View, Allgood, 2680 Bayshore Frontage 

415-961-9686 
Fla Orlando, FM Assocs., 5018 Mortier 305-851-5710 
III Chicago, Comm. Engrs., 7106 N. Westem 

312-761-0548 
Ind Fort Wayne, Comm. Engrs., 418 E. Berry 

219-743-9866 
MassWayland, Wayland Engrg. Sis" Box 189 

617-653-5256 
NC Greensboro, FM Assocs.: 904 Montrose 

. . 919-294-2754 

Ohio Cincinnati, Sheridan Assocs., Box 37826 
513-761-5432 

Tex Addison, Parvin SiS., Box 307 214-239-9148 

Advertisement 
ATC Porcelain Capacitors increase 
power output by typically 1. dB,. as 
much as 3. dB, because of their ex- . 
tremely low series resistance, espe~ 
cially when used for base-emitter 
tuning in high frequency or high power 
amplifiers. They extend the bandwidth. 
.of amplifiers and varactor-tuned cir­
cuits because of their low inductance 
and high Q. 
ATC Phased Array Capacitors operate 
at up to 1000. volts peak RF with such 
negligible loss that system efficiency is 

. significantly increased, the DC current 
necessary decreased. (reducing the 
heat generated), and system MTBF in- . 
creased compared to that possible with 
common NPO or K1200 ceramic 
types. This also allows the use of less 
expensive transistors_ Both ATC types 
reduce the number of stag~ necessary 
to attain a given power output by in­
creasing the available gain per· stage. 
They provide the lowest . Insertion 
Loss and widest frequency range of 
operation available. 

AMERICAN THERMO ELEC. COo, 7269 Santa MoniCa 
Blvd., Los Angeles,Cal~., 90046, Tel: 213-8!i1-1632; 
Sis. Mgr: J. Levy 

AMERICAN TIME PRODUCTS, Bulova Watch, 6120 
Woodside Ave., Woodside, N.Y., 11377, Tel: 
212-33!M1oo0, TWX: 710-582-2637; Sis, Mgr: R. Ansell 

Pgs. 660,1366,1642 
Ariz Phoenix, Toward Engmg., Box 15268 

602-955-3193 
Cal Encino, Cardinal Assocs., 161-61 Ventura Blvd. 

213-788-4540 
Cal. Menlo Pk., Sfraube Assocs., 483 Willow Rd. 

. 415-323-2476 
Colo Boulder, Straube Assoc., Box 1649 303-443-8600 
Fla ·.Orlando, Perrott Assocs., 1607 Forsyth Rd. 

305-275-1132 
III Chicago, Comm. Engrs., 7106 N. Western 

. 312-761:0548 
Md Baltimore, J.A. Daniel, 1404 Bare Hills 

301-825-3330 
MassWinchoster, SoC. Hooker, 2 Winchester PI. 

. . 617-729-5482 
Minn Mpls., T. Bell, 5.705 21st Ave. S. 619-729-4483 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698-4411 
Tex Richardson, C. Tinch; First Bank & Trust Bldg. 

214-ADI-1322 
WashSeattle, J.J. Backer, 221 W. Galer St. 

206-285-1300 
EXP: N:Y., N.Y. City, C. Tennant, 100 Park Ave. 

. 212-889-8530 
For: ·Can., Ottawa, Ont., Canadian Micronics, Box 6157 

. 613-235-1934 
AMERICAN TOWER CO., P.O. Box 29, Shelby, Ohio, 

44875, Tel: 419-342-2481;SI8. Mgr. H.F. Palmer 
AMERICAN TRANS-COIL CORP., 124-06 101st Ave, 

Richmond Hill, N.Y., 11419, Tel: 212-441-5207; Sis. 
Mgr: W. Clancy 

--- Advertisement --.-

American Trans-Coil Specializes in 
Military type Coils and Transformers. 
Tolerances within one quarter. of one 
percent. For prototype and Production 
quantities of linear permeable tuned 
R.F_ and I.F. Coils and Transformers, 

·B.F.O.'s discriminator transformers, 
. R.F. Oscilators, Toroids, networks'and 
filters, send your specifications or 
drawings for immediate responsive 
quotations. 

AMERICAN ULTRAVIOLET CO., 123 Commerce St., 
Chatham; N.J., 07928, Tel: 201-635-8355; Sis. Mgr: 
C.A. Reynolds 

AMERICAN ZETTLER, 697 Randolph Ave., Costa Mesa, 
Calif., 92626, Tet 714-54D-4190; Gen'l Mgr: G. Rueb 

pgs. 1309,1647-1653, 1882,1863 
Ariz Tucson, Hamilton Reps., Box 50526 602-297-2279 
Cal Mountain View, G.C. Woempner, 1101 San 

Antonio 415-964-5454 
Cal San Diego, Dawson Assocs., 7969 Engineer Rd .. 

714-278-9260 
Cal' Santa Monica, Rep. Assocs., 1710 Santa Monica 

213-451-8901 
Colo Denver, J.F. HiJrlbut,1295 S. Banneck 

303-744-1451 
Fla Miami, Barrett, 300 Northwost 123rd 

305-681-4957 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Fla Orlando, Barrett Assoc., Box 14205 3050277-2857 
Ga Atlanta, J.E. Joyner, Box 10678 404-758-7496 
III Elk Grove Vlg., Knoblock. Box 67 . 312-593-5940 
Ind Indpls., Quad-EI, Inc., Box 33099 317-783-2618 
Kans Shawnee Mission, F & Meyer, 5812 Roeland 

. 913-722-5210 
. Kans Wichita, F & Meyer, 2900 Woodland 

316-TE-8-7226 
MassWinchester, Blake Assocs., 7 Lowell Ave . 

617-729-7890 
Mlnn Hopkins, Grayden & Flemmer, Hilmilton 

612-941-1120 
Mo Berkeley, F. & Meyer, 8650A Airport· 

314-521-6800 
NY Lynbrook; MWM Assocs., Box 412 516-593-6190 
NY Pompey, S.F. Foster, 2806 Hannaberry 

31 !MI77-3333 
NY Webster, S.F. Foster, 1591 Greensboro 

716-872-6262 
Ohio Columbus, T: Mulligan, 1810 Mackenzie" 

, .. 614-457-2242 
Pa Fairview Vlg., Danco Corp., Box 245 

2150539-9300 
Tex Dallas, R. Martin Assoc_, Box 64513· 

214-358-3704 
Tex Houston. R. Martin Assocs., Box 19291 

713-468-4491 
Utah Salt. Lake Cy., J. Hurlbut Co., 3605 S. Bannock 

801-299-4321 
WashSeattle, C. Lyle Reeve Mktg., Box 7087 

. 206-542-5889 
Wisc Milwaukee, DeVos/Prinz Sis., 1819 E. Kenilworth 

414-272-0356 
---- Advertisement ---

Alois Zettler, a Swiss company, is one' 
of the largest relay and switch mimu­
facturers in Europe. American Zettler, 

. a wholly owned subsidiary, follows the 
traditional Swiss observance of quality 
and preciSion. AsSembly and checkout 
facilities in the United States are 
staffed . by ~ highly skilled -and ex­
perienced circuit analysts who are on 
call to ~ist you in specifying any 
relay or·switch application_ A com­
plete stock of products assures you of 
immediate, off-the-shelf delivery. Our 
engineers will be glad to provide you 
with free samples of American Zettler 

. relays and switches .and· discuss your 
problems at no cost or obligation. Sim­
ply call or write one of the Sales-Engi­
neering Representatives . listed, or 
contact our headquarters in Costa 
Mesa, California_ 

AMERICON CORP., 87 Rumford Ave., Waltham, Mass., 
02154, Tel: 617-891-5230, TWX: 710-324-8377 

AMERSIL, INC., 685 Ramsey Ave., Hillside, N.J., 07205, 
Tel: 201-688-4500 ............................. _ ...... _ ...... __ .. Pg. 2816 
Cal Burlingame, Engelhard Inds. Div., 863 Malcolm 

Rd. 
Cal Los Angeles, Engelhard Inds. Div., 6001 Bandini 

Blvd. . 
III Skokie, Engelhard Inds. Div., 8131 Monticello Ave . 

. Mich DetrOit, Engelhard Inds. Div., 424 New Center 
Bldg. 

Tex Dallas, Engelhard Inds. Div., 2878 Walnut Hill La. 
, Tex .Houston, Engelhard Inds. Div., 7900 Westglen 

WashSeattle, Engelhard Inds. Div., 3203 Fremont Ave., 
N. 

AMETEKIINSTRS. & CONTROLS, 860 Pennsylvania 
Blvd., Feasterville, Pa, 19047, Tel: 215-355-6900; Sis. 
Mgr: F.G. Daveler . 

AMETEK/LAMB ELEC_, 631 Lake St., Kent, Ohio, 44240, 
Tel: 216-673-3451, TWX: 810-437~2332; Mk1g. Mgr: C.R. 
Woodward _ ......................... _. Pgs. 1572,1 ff13,2776,2777 
Cal Los Angeles, 1285 Thousand Oaks Blvd. , 

" 805-497-2817 
Colo Denver, 7600 Oxtord Ave., E. 303-771-6611 
III Chicago, 1314 West N.W. Hwy. 312-25503097 
Minn Minneapolis, 7710 Computer Ave. 612-922-3324 
NJ MorriStown, 11 DeHart St. 201-267-3772 
EXP: Kent, Ohio, AMETEKiLarnb Elec., 627 Lake Sl 

'216-673-3451 
AMETEK/TESTINGEQUIP. SYS., Spring & Maple Ave., 

Lausdale, Pa., 19446, Tel: 215-855-9545; Sis. Mgr: J. 
Roth . 

AMETEK/U.S. GAUGE, 900 Clymer Ave.; Seliersville.Pa, 
18960, Tel: 215-CH:8-3368; Sis. Mgr. R. Glassmeyer 

AMF ELECTICAL·PRODS., Development Div., 1025 N. 
Royal St., Alexandria, Va., 22314, Tel: 703-548-7221 
TWX: 703-931-4209; Sis. Mgr: K.C. Cannon 

AMF ELECTROSYSTEMS DIV., AMF Inc., Box 128, 
Vandalia:, Ohio, 45377, Tel: 513:898-5881, TWX: 
810-472-2822; Sis. Mrg: A.D. Carr 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

AMGLO INDS., INC., 5301 Wesley Terr., Rosemont, III., 
60018, Tel: 312-671-4321; Sis. Mgr: D. Seery 

Pg.I641 
AMICON CORP., 25 Hartwell Ave., Lexington, Mass., 

02173, Tel: 617·861-9600; Gen~1. Mgr: J.C. Bolger 
AMMON INSTRS., INC., 345 Kelley 51., Manchester, N.H., 

03105, Tel: 603-669-1531; Sis. Mgr: R.P. Arel 
AMOCO CHEMICALS CORP., .130 E. Randolph Dr., 

Chicago, III, 60601 . 

AMP INC., Capltron Div., 155 Park St., Elizabethtown, 
Pa., 17022, Tel: 717-367-1105, TWX: 510-657-4561; Sis. 
Mgt: W. L Pharmer ........ Pgs.642,643,2338,2518,2519 
Cal Compton, J.B. Miller, 1840 S. Wilmington Ave. 

213-537-4490 
Cal Palo Alto, John Hill 415-345-9875 
Cal San Jose, J. Hill, 2771 La Jolla Ave. 

408-265-2266 
Fla Orlando, J.R. Hogaboom, 2203 Beatrice Dr. 

305-295-3927 
III Dee'rfield, L.M. Reis, 945 Mountain Dr. 

312-945-4061 
Md College Pk., J.G. Greene, 3604 Marlbrough Way 

301-935-5502 
Mass Needham, J.B. Sullivan, 101 Lexington Ave. 

. 617-444-4839 
NJ Fairlawn, E. R. Kelly, 10-04 Dewey PI. 

201-791-6817 
NJ Willingboro, B.P. Kulwin, 47 Marboro La. 

. 609-877-2358 
NY Ronkonkoma, J. Auletta, 495 Joan SI. 

5.16-588-6330 
Tex Richardson, R.L. Perrenot, 200 First Bank & Trust 

Bldg. 214-AD-I-2118 

AMP INC., Ind'i. Div., Box 3608, Harrisburg, Pa., 17105, 
Tet 717-564-0101; Vice Pres: F.E. Howell 

Pgs. 330,331,1881 
Cal Compton, 1840 S. Wilmington Ave. 213-537-4490 
Cal Cupertino, 10300 N: Tantau Ave. 408·255-3830 
DC Washington, 955 L'Enfant Plaza N., S.w. 

..... 1"1 AftA I'u""", 

. Ga Atlanta, 2970 Peachtree Rd., N.w. 404-261-4151 
III Elk Grove Village, 1050 Morse Ave. 312-439-5800 
MassWaltham, 60 Hickory Dr. 617-893-4306 
Mich Southfield, 30555 Southfield Rd. 313-645-5590 
Minn Minneapolis, 4600 W. 77th SI. 612-920-8210 
NJ Camden, 130 N. Broadway 609-964-5055 
NJ Englewood, 80 West SI. 201-568-2913 
Ohio Columbus, 1890 'Northwest Blvd. 614-486.0276 
Tex Dallas, Box 45168 214-352-4852 
WashRenton, 15 Grady Way 206-228-6044 

AMPEREX ELCTRN. CORP., Compo 8. Entertainment 
Dlv., 35 Hoffman Ave., Hauppauge, N.Y., ,11787, Tel: 
516-234-7000, TWX: 510-227",552;· Sis. Mgt: A. 
Patterson .............. Pgs.308,2334-2331:',2482,2818,2819 
Ariz Phoenix, J. Berman, 2101 W. Shangri La 

602-944-3361 
Cal San Mateo, G. C. Woempner, 2040 Pioneer CI. 

415-349-6316 
Cal Van Nuys, Shephard Comps., 16152 Covello 51. 

213-787-4610 
Colo Denver, M. Pearson, 1860 S. Acoma 

303-744-2323 
Conn Shelton, X Comark Assoc., 28 Walnut Tree Hill 

203-929-4884 
Fla Winter Pk., Hawkins-Hutto, 501 Park .Ave. N. 

305-647-7407 
Ga. Atlanta. Millar Elctms .• 3110 Maple Dr. N.E. 

404-261-6160 
III Northlake. Amperex Elctrn .• 360 E. North Ave.· 

312-261-7877 
Md Baltimore. Brothers & Conneen. 6302 Lincoln 

. 301-764-7189 
MassBelmont. Vector Sis .• 774 Pleasant SI. 

. 617-489-1400 
Minn Mpls .• Amperex Elctrn., 6700 France Ave. S. 

612-920-7955 
Mo 51. Louis. Palatine Engrg. Sis .• 1573 N. Warson 

314-426-7055 
NY Hempstead. Kahgan Sis .• 556 Peninsula. Blvd. 

. 516-538-2300 
NY Hicksville. Amperex Elctrn .• 230 Duffy Ave. 

516-931-6200 
NY Rochester. Reed Elctrns .• 39 Saginaw Dr. 

716-473-2767 
Ohio Columbus. T. Mulligan. 1810 MacKenzie . 

614-457-2242 
Pa Philadelphia. Paragon SiS., 111 S. 22nd SI. 

215-563-7060 
Pa Reading. Beil & Whitaker. 3623 Jacksonwald 

215-779-2610 
Tex Dallas. Dunbar Assoc .• Box 30511 214-239-7151 
Va Richmond. Medical Science Ctr. Bldg .• 5700 Old 

Richmond Ave. 703-282-6515 
WashSeattle, Fleehart & Sullivan. 10109 Aurora Ave. N. 

206-522-1533 

AMPEREX ELCTRN .• Electro-Optical Devices Div .• Box 
278. Slatersville. R.I .• 02876. Tel: 401-762-3800. TWX: 
710-382-6332; Gen. Mktg. Mgr: Rodney E. Nelson 

AMPEREX ELCTRN., Integrated Circuits Div., 99 Bald Hill 
Rd., Cranston, R.I., 02920, Tel: 401-737-3200, TWX: 
710-387-1591; Mktg. Mgr: E. Meagher 

AMPEREX ELECTRONIC CORP., Hicksville Dlv., 230 
Duffy Ave., Hicksville, N.Y., 11802, Tel: 516-931-6200, 
TWX: 516-433-9045; Sis. Mgt: A. Merkin ........ Pg. 1995 

Ariz Phoenix, J. Berman, 2101 W. Shangrila Rd. 
. 602-944-3361 

Cal Palo .Alto, R. W. Thompson Assocs., Inc., 4135 EI 
Camino Way 415-321-6383 

C~ Van Nuys, Shephard Comps .• 16152 Covello 
213-787-4610 

Colo Denver, M. Pearson. 1860 S. Acoma 
303-744-2323 

Fla Winter Pk, HawkinS-Hutto, Inc., 501 Park Ave. N. 
305-647-7407 

Ga Atlanta, Millar Elctrns., 3110 Maple Dr. N.E. 
. 404-261-6160 

III Aurora. D. Smith. 32 S. River 51. 312-896-0828 
III . MI. PrPspect, Contemporary Science, Inc., Box 

205 312-CL-5-3793 
III Northlake, Amperex Elctrn .• 360 E. North Ave. 

. 312-261-7877 
Md Baltimore, Brothers & Conneen Assoc,., 6302 

Lincoln Ave. 301-764-7189 
Md Rockville, Spectroscopy Systems, Box 1067 

. 301-949-8261 
MassManchester, Applied Technology, Inc., 7 Vine 51. 

617-CA-7-2700 
MassWaltham. Gerber Sis. Co., 176 Second Ave. 

617-891-8040 
Minn Minneapolis. Amperex Elctrns., 6700 France Ave. 

S. 612-920-7955 
Mo 51., Louis, Palatine Engrg. SiS., Inc .• 1573 N. 

Warson Rd. 314-426-7055 
NY Hempstead, Kahgan Sis., 556 Peninsula Blvd. 

516-538-2300 
NY t"urcnase, HaOlatlon t:.lcrms., Inc., lb t"lnenurst ur. 

914-725-1420 
Ohio Columbus, T. Mulligan, 1810 MacKenzie Dr. 

614-457-2242 
Pa Philadelphia, Paragon SiS., 111 S. 22nd 51. 

215-563-7060 
Pa Reading, Beil & Whitaker, 3623 Jacksonwald 

215-779-2610 
Tenn Knoxville. Pulcir, Inc., 1001 Corning Rd: , 

615-584-7871 
Tenn Memphis. Cartwright & Bean Inc. of Tenn .• 560 S. 

Cooper 51. 901-276-4442 
T ex Dallas, Dunbar Assoc., Inc., Box 30511 

'214-239-7151 
Tex Dallas. Overall Engrg., Box 31273 214-363-0563 
Va 'Richmond, Amperex Elctrn. Corp. 

Medical Science Ctr. Bldg. 5700 Old Richmond 
Ave. 

WashSeattle, Aeehart & Sullivan, Inc., 10109 Aurora 
Ave. 206-522-15~3 

AMPEREX ELCTRN., Semiconductor & MicrocirCUIT Div., 
Providence Pike, Slatersville, R.I.. 02876, Tel: 
401-762-9000. TWX: 710-387-1591; Mgr. Sis. Adm: J. 
Lorea 

,AMPERITE CO .• INC:. 600 Palisade Ave." Union City, N.J .• 
07087. Tel: 201-UN-4-9504; Sis. Mgr: T. Whalen 

AMPEX CORP., 401 Broadway, Redwood City, Calif., 
94063, Tel: 415-367-2011, TWX: 415-364-9034; Pres: 
W.E. Roberts 

AMPHENOL CAORE OIV., Bunker Ramo Corp., 20 
Valley St., Endicott" N.Y~ 13760, Tet 607-754-4444, 
TWX: 510-252-0898; Olr. of Mktg: C.N. Kowal 

Pg.2814 
(Refer to Amphenol Sales Div for sales office 
information) 
AM PHENOL . CANADA LTD.. 44 Metropolitan Rd., 

Scaroborough, (Tor.), Can., Tel: 416-291-1621, TWX: 
06-217-676; Sis. Mgr: R.M. Newbold 

Refer to Amphenol Sales Div. for sales office information 
AM PHENOL COMPS. GRP. MKTG:, Bunker Ramo Corp., 

1200 Harger Rd., Oak Brook, III., 60521, Tel: 
312-654-3100, TWX: 910-226-1961; VP Mktg: R.E. Hall 

Refer to Amphenol Sales Div. for sales office information 

AM PHENOL CONNECTOR DIV., Bunker Ramo Corp., 
2801 S. 25th Ave., Broadview, III., 60153, Tel: 
312-261-2000, TWX: 910-226-1974; Mkt. V.P. S. Kelleher 

Pgs. 2560-2590 
(Refer to Amphenol Sales Div. for sales offiCe 
information.) 

AMPHENOL CONTROLS DIV., Bunker Ramo Corp., 120 
S. Main St., Janesville, Wlsc., 53545, Tel: 608-754-2211, 
TWX: 910-288-2924; SIs. Pi-od. Mgt: LJ. Wlsz 

Pgs. 1436,1437,2902-2907 

AMG-ANA 
(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPHENOL IND'L DIV., Bunker Ramo Corp., 1830 S. 
54th Ave., Chicago, III., 60650, Tel: 312-242-1000, TWX: 
910-229-1541; Sis. Mgt: R. Colt .... __ ._.Pga. 2538-2557 
(Refer to Amphenol Sales Div. for sales off/C8 
injormation.) 

AMPHENOL RF DIV., Bunker-Ramo Corp., 33 E. Franklin 
51., Danburry, Conn., 06810, Tel: 203-743-9272, TWX: 
710-456-0281; V.P. Mktg: E. Lehmann 

Pgs. 1884-1887,2520-2537 
(Refer to Amphenol Sales Div. for sales office 
information.) 

AMPHENOL SALES DIV., Bunker Ramo Corp., 2875 S. 
25th Ave., Broadview, III., 60153, Tel: 312-261-2020, 
TWX: 910-226-1961; VP Sis: D. O'Connell 

Pgs. 1436,1437,1884-1888,2520-2590,2814,2902-2907 
Cal Encino, 17000 Ventura Blvd. 213-788-e560 
Cal San Jose, 52 Harold Ave. 408-248-3350 
Colo Littleton, 709 W. Littleton Blvd. 303-794-4269 
Fla Orlando, 5400 Diplomat Cir. 305-647-5504 
Haw Honolulu. Earl Assoc., 2825B Ualena 51. 

808-996-953 
11/ Westchester, 9845 W. Roosevelt Rd. 

312-345-9000 
Ind Indianapolis, L.M. DeVoe, 665 E. 61 st 51. 

317-257-1227 
Md Silver Spring, 8605 Cameron SI.. Ste 216 . 

301-588-2600 
MassAndover, R. Purinton, Inc., 28 Park 51. 

617-475-7055 
Minn Minneapolis, 7701 Normandale Rd. 612-927-6589 
Mo Hazelwood. 47 Village Sq. 314-838-6996 
NJ Moorestown. York House East, 214 W. Main SI. 

NY Lake Success. 3000 Marcus Ave. 
NY Syracuse, 6443 Ridings Rd. 
....... ..... _____ 1.. ___ ........... _u ____ ... .. 

Ohio Dayton, 3131 S. Dixie Dr . 
Ohio Milan. 16 1/2 Church 51. 
Tex Dallas. 777 S. Central Expwy. 
WashSeattle, 924 104th N.E. 

609-234-3434 
516-488-1700 
315-437-2689 .......................... ................................. 
513-294-0461 
419,499'2441 

. 214-235-8318 
206-455·2525 

AMPHENOL SPACE 8. MISSILE SYS., Bunker Ramo 
Corp., 9201 Independence Ave., Chatsworth, .Cal., 
91331, Tel: 213-341.o710,TWX:'213-341-2531; VP Mktg: 
B. Brachman ............. _ ......................... _ .... Pgs. 2558,2559 
(Refer to Arriphenol Sales Div. for sales office 
information.), 

AMPHENOL SWITCH DIV., Bunker Ramo Corp., 2855 S. 
25th St., Broadview, 111.,60153, Tel: 312-261-2000, TWX: 
910-226-1974; SIs. Mgt: G.L Basett .............. _Pg.I888 
(Refer to Amphenol Sales Div. for sales office 
information.) 
AMPLIFIER CORP. AMERICA, 75 Frost 51., Westbury, 

N.Y., 11590, Tel: 516-333-9100, TWX: 510-222-9774; 
Pres: S. Hack ' 

AMPUFIER RESEARCH CORP., Box 242, Fairview 
Village. Pa .• 19409. Tel: 215-345-1006; Sis. Mgr: D.w. 
Roth 

AMPROBE INSTR., Div. SOS Consolidated Inc., 630 
Merrick Rd., Lynbrook, N.Y., 11563, Tel: 
516-LY-3-56oo; V.P. Sis: G. Behrens 

AMSCO INDUSTRIAL CO., Div. American Sterilizer Co" 
2820 West 2351., Erie, Pa .. 16512, Tel: 814-456-2021; 
Gen'l. Mgr: E.R. Bindseil 

AMSTRO CORP., 1.14 Clinton Rd .• Fairfield, N.J., 07006, 
Tel: 201-228-3881;' Pres: J.F. Fiore 

AMUNEAL MFG. CORP., 2900E. TIoga 51., Philadelphia, 
Pa., 19134, Tel: 215-423-4717; Pres: S.M. Kamens 

---- Advertisement ---

Amuneal offers a complete line of 
standard and custom shields for inag­
netic-sensitive tubes and components, 
including weld;fabricated or spun 
CRT shields, printed circuit shields, 
drawn can shields, and foil Wrap­
Around Shielding, supplied in rolIs. 
Amuneal "U-Tile-Mu" Shielding 
Tiles, 6"x6" or 12"x12", with pres­
sure-sensitive adhesive backing; pro­
vide a simple, versatile means for 
do-it-yourself magnetic shielding of, 
rooms, teSt chambers, cabinets, etc. 
Ask for literature. ' 

ANACONDA AMERICAN BRASS CO., 414 Meadow 51., 
Waterbury, Conn., 00720, Tel: 203-757-2021, TWX: 
203-754-7385; V.P. Sis: E.V. Pierce 

ANACONDA WIRE AND CABLE CO., 605 Third Ave., New 
York. N.Y., 10016. Tel: 212-867-8000; V.P. Sis: R. 
Mcllvane . 
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ANA· APP 
ANADEX INSTRS., INC~ 7833 Haskell Ave., Van Nuys, 
Calif., 91406, Tel:1!l3-873-6620, TWX: 910-495-1762; SIs. 
Mgr: K.A. Mathews •• _ •••••••••• " •••••.•• " •••• "" ••• Pgs. 391-400 
Ala Huntsville. Currie Aerospace. Box t424 

, 205-536-5650 
Ariz Phoenix; Hytronic Meas .• 1017 N. 3rd 

602-253-6104 
Colo Denver. Hytronic Meas., 4940 E. 39th 

303-388-4081 
Conn Hartford, Instr: Assoc., 234 Murphy Rd. 

203-525-9367 
DC Wash., SONCO; 4720 Momgomery La. 

301-654-5226 
Fla Orlando, Currie Aerosp-ace; Box 13229 

305-855-0843 
III Chicago, Pivan Engrg., 3535 W. Peterson 

. 312-539-4838 
Ind Indpl$., Pivan Engrg.; 1259 W. 86th 317-253-1681 
Kans Mission, Pivan Engrg." 5920 Nall ,913-722"1030 

'MassBedford, Instr. Assocs., 175 Middlesex 
, 617-275-0700 

Mich Farmington, Carter, McCormic '& Peirce, Inc., 
23995 Freeway Park Dr. 313-477-7700 

Minn Mpls" Pivan Engrg" 3307 N. Hwy. 100 
612-537-4501 

Mo 51. Louis, Pivan Engrg., 725 Old Ballas 
, 314-872-8424 

NJ FI. Lee, Tech. Mktg., 4 Horizon Rd. 20,1-224-6911 
NM Albuquerque, Hytronic Meas., Inc., 205 San Pablo, 

S.E. 505-268-3941 
NY E. Syracuse, Ossmann Instrs., Inc., 6666 Old, 

Collamer Rd. 315-437-6666 
NY Rochester, Ossmann Instrs., 474 Thurston 

, , " 715-328-2230' 
NY Vestal, Ossmann Inslrs., Vestal Pkwy, 

607-785-9947 
NY Wappingrs Fis., Ossmann Instrs .. Box 207 

914-297-7777 
,NC Winston-Salem, Currie Aerospace, Box 10329 

, 919-764-0682 
Ohio, Cleveland, Carter, McCormic & Peirce, InC., 

21380 'Lorain Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, Inc., 5423 

Webster 51. 5 i 3-278-5873 
PaKing of Prussia, SONCO, 107 Town Ctr. 

. 215-CH-2-8460 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Center Blvd. 412-824-3760 
Tex Houston, Data Mktg., 3925C Dacoma 

, ' 713-686-9627 
Tex Dallas, Data Mktg., 1,0048 Monroe 214-3~8-4643 
Utah Salt Lake Cy., Hytronic Meas'., 2022 S. Main, . 

801-466'-4924 
Wisc arookfield, Pivan,Engrg., 3055 N. Brookfield 

414,785-1940 
For: Can., Ottawa, Onl, Radionlcs, 376 Churchill 

613-728-4624 
For: Can., Montreal, Que., Radionics, 195 Graveline 

514-735-4565 
For: Can., Vancouver, B.C., Radionics, 2182 W. 12th 

604-732-7317 
,For: Can., Downsview, Onl., Radionics, 1111 Finch 

, 415-638-0218 
For: Can., 'Quebec, Que., Radionics, l00i Rte. De 

L'Eglise 415-651-5845 
ANALOG DEVICES, INC., Rte. 1 Ind'l. Pk., Norwood, 

Mass., 02062, Tel: 617-329-4700, TWX: 71D-394-6577; 
V,P. Sis: M. Sallen 

ANALOG GENERAL CORP., 7 Neil Ct., Oceanside, N.Y., 
11572, Tel: 516-678-1441; Sis. Mgr: H. ,Zaron 

--- Advertisement ---

,Analog General Corp. specializes in 
design and manufacture of servos, 
electromechanical assemblies, preci­
sion gear assemblies, simulator and 
trainer sub-systems, to your specifica­
tions or drawings. AGC-A Good 
Complement-to your own design and 
manufacturing facilities. 

ANALOGIC, Audubon Rd., Wakefield, Mass., 01880, Tel: 
617-246:0300, TWX: 710-348-0425; Sis. Mgr: BL 
Friedman 

ANALYTICAL MEAS.,'INC., 31 Willow 51., Chatham, N.J., 
07928, Tel: 201-273-7500; Sis. Mgr: F.G. Paully 

ANAREN MICROWAVE, INC., 185 Ainsley Dr., Syracuse, 
N.Y., 13205, Tel: 315-475-1621, TWX: 710-541-1507; 
Sis. Mgr: ~.A. Worden, ' 

ANCHOR ALLOYS, INC., 968 Meeker Ave., Brooklyn, 
N.Y., 11222, Tel: 212-782-7090; Sis. Mgr: B. Stamtom 

ANCHOR METAL CO., INC., 966 Meeker Ave., Brooklyn, 
N.Y., 11222, Tel: 212-ST-2-7093; Sis. Mgr: H. Drapkin 

ANCHOR PLASTICS CO INC., 35-36 36th 51., Long Island 
City, N. Y., 11106, Tel: 212-RA-9-1494; Sis. Mgr: J. B. 
Shapiro 

ANCHOR SPECIAL TV MFG., 300 Hollister Rd., Teterboro, 
N.J., 07608, Tel: 201-288-1939; Pres: W. Zablocky 

MANUFACTURERS & SALES OFFICES DIRECTORY 

ANDERSEN LABS. INC., 1280 Blue Hills Ave., Cal Temple Cy., LFE Corp., 5770,N. Rosemead 
BlOOmfield, Conn., 06002, Tel: 203-242-0761, TWX: 21'3-287-0941 
710-425-2390; SIs. Mgr: C. Yax .......................... Pg.2728 Colo Denver, Hytronic Meas., 4940 E. 39th 

Iowa Cedar Rapids, HR. Brown Sis. Co., 3400 Indian 303-388-4081 
Rd.S.E. 319-366.()635 Ga Atlanta, LFE Corp., 175 W. Wieuca 404-252-2445 

Minn Minneapolis, Hasse & Assocs., Box 7707 III Arlington Hgts., LFE Corp., 605 E.' Algonquin Rd. 
612-588-0551 ' 312-593-5551 

Tex Dallas, Gillett Inds.,Co., 5635 Yale Blvd. ' Kans Prairie Village, Thunderbird Tech. SiS., 4014-A;W. 
, " 214-363-0107 95th 51. ' ' , 913-642-7220 

ANDERSEN W. M. A. & ASSOCS., 4 Main' 51. Ext., Kans Wichna, Thunderbird Tech. SiS., 7707 E. Osle 51. 
Tariffville, Conn., 06081, Tel: 203-658-7666; Sis. Mgr:315-684-3941 
W.A. Andersen . Mich' Farmin~ton, LFE Corp., 22784 Orchard Lake Rd. 

ANDERSON, W.E., INC., 320E West 80th 51., Kansas City, . 313-47'j-2770 
Mo., 64114, Tel: 816-333-9882; Sis. Mgr: E. Charles Minn Mpls., R.W. Marshall, 6106 Excelsior 

ANDONIAN ASSOCS., INC., 26 Thayer Rd., Waliham, 612-929-0457 
Mass., 02154, Tel: 617-484-0500; Sis. Cood: R.S. Mo Hazelwood, Thunderbird Tech. SiS., Box 12849 
Byrnes 314-542-6488 

AII)DREWCORP.,10500W.153SI.,OrlandPk.,III.,60462, NJ Oakland, LFE Corp., Box 123 201-337-6163 
Tel: 312-349-3300, TWX: 910-651-3340; Sis. Mgr: H.L. NM Albuquerque; Hytronic Meas., 205 San Pablo, S.E. 
Woodbury' 505-268-3941 

ANGRICA UNIFORM CO., 700 Rosedale Ave., 51. Louis, NY N"Syracuse, KLM Assocs., 201 S. Main 
Mo., 63112, Tel: 314-863-0500; V.P. Sis: S.L. Abelov 315-458-6214 

ANN ARBOR DIV., Automation Inds., Box 1025, Ann Arbor, NY New Hartford, KLM Assocs., 1 Nouvelle' 
Mich., 48106, Tel: 313-769-6410, TWX: 810-223-6038; 31.5-735-8525 
Prod. Mgr: W. Sailer NY Rochester, KLM Assocs., 39 Saginaw Or. 

ANNIS, R.B. CO., 1101 N. Delaware Sl.,lndianapolis, Ind., 715-442-0820 
46202, Tel: 317-637-9282. Ohio,Chesterland, LFE Corp., 11655 Chillicothe 

ANOCUT ENGRG. CO., SUb. Brown & Sharpe Mfg. Co., . 215-729-1611 
2375 Estes Ave., .Elk Grove Village, III., 60007, Tel: Ohio Dayton, LFE Corp., Box 133, Centerv. Br. 
312-437-5400; Prod. Mgr: Y. Shulman 513-434-8873 

-, --- Advertisement -'-- Pa Newtown Sq., LFE,Corp .. 3545 W. Chester Pike 
DIGITAL TRANSDUCERS, IN- 215-353-0772 
DICATORS AND CONTROL SYS- Tex Ft: Worth, Carey-Wolf, Box 12425 817-738-1702 
TEMS. DC POWER SUPPLIES Tex Houston, Carey-Wolf, 4031 Broadway 
1-1000 KVA. '. 713-643-2114 
Bidirectional counters, rotary and lin- Utah Salt Lake, Hytronic Meas., 2022 S. Main ' 
ear digitai encoders, rate indicators. . 801-466-4924 
Many' available from stock. DNC, WashSeattle, Comptronics, 322D-16th Ave., W .. 
N1C and MDI systems. Many applica~ . 206-284-4842 
tions to a variety of processing, metal- APM HEXSEAL CORP., 44 Honeck 51., Englewood, N.J., 
working and assembly machinery. 07631, Tel: 201-LO-9.57po; Mktg. Mgr: C. Ozapinski 
Custom, special-purpose system engi- APOLLO CORP., 5-1, Togoshi 5-Chome, Shinagawa-Ku, 
neering is a· specialty. Anocut's engi- Tokyo, ~~pan, .Tel: 786-2001; Sis. Mgr: M: Kotimoto' 
neering sales force will respond APPLIED CONTROL CO., 1275 Bloomfield Ave., Fairfield, 
promptly to your requirements. N.J., 07006, Tel: 201-226-2401; Sis. Mgr:W. Merel 

ANODYNE INC., Five and Ten Div .. 1270 Northwest 165th APPLIED DESIGN CO., INC., 2461 Sheridan Dr., 
51., N. Miami Beach, Fla., 33169, Tel: 305-621-3641, Tonawanda, N.Y., 14150, Tel: 715-837-4400; Sis. Mgr: 
Twx: 810-848,7200;' Mgr: T. Turney 'T.Y. Smith , 

ANRITSU ELECTRIC CO., LTD., 12-20, Minamiazabu 4 APPLIED DIGITAL DATA SYSTEMS; INC., 100 Marcus 
chome, Minato-ku, Tokyo, Japan, Tel: 446-1111; Sis. Blvd.,l:iauppauge, N.Y., 11787, Tel: 516-231-5400; Sis. 
Mgr: T. lizuka . Mgr: R. Kaufman 

ANSLEY DIV. ACI INC., Park Aye. & Ridge Rd., Perkasie, APPLIED DYNAMICS COMPUTER SYS., Div. Reliance 
Pa., 18944, Tel: 215-257-3655, TWX: 612-333-4511; Elec. Co., Box 1488,Ann Arbor: Mich., 48104, Tel: 
Sis. Mgr: A.H. Froden 313-971-4444, TWX: 810-:223-6050; Sis. Mgr: C.R. 

ANSLEY ELCTRNS. CORP., Sub. Thomas & Betts Corp., Moores 
Old Easton Rd., Doylestown, Pa., 18901, Tel: APPLIED ELECTRO MECHANICS, 2350 Duke 51., 
215-345-1800, TWX: 51D-665-81 05; Sis. Mgr: .J. Alexandria, Va., 22314, Tel: 703-548-2166; Sis. Mgr: 
Churchill R.E. Howard 

ANSLEY ELCTRNS. CORP., Sub. Thomas & Betts Corp., APPLIED MAGNETICS CORP .. 75 Robin Hill Rd., Goleta, 
4100 N. Figueroa 51.; Los Angeles, Cal.,90065, Tel: Calif., 93017, Tel:'805-964-4881, TWX: 910-334-1195; 
213-223-2331, TWX: 910-321,3938; Sis. Mgr: M. M. V.P. Sis: W.P, Graham .' . 
Musselman APPLIED MATERIALS TECH., INC., 2999 San Ysidro Way, 

ANTENNA PRODUCTS CO., Box 9588, Austin, Texas, Santa Clara, Cal, 95051, Tel: 406-738-0600; Sis. Mgr: 
78757, Tel: 512-258-1651; Sis. Mgr: G. Havener T. Rafalovich 

ANTI-CORROSIVE METAL PRODS. CO., INC., Box 1894, 
AIb8ny, N.Y., 12201, Tel: 518-732-7711, TWX: APPLIED MICROWAVE LAB., Andover St:, Andover, 

, 965-9731; Sis. Mgr: J. Mengel Maas., 01810, Tel: 617-475-8500, TWX: 710-347-11337; 
ANZAC ELCTRNS., 39 Green 51., Waltham, Mass., 02154, .' SIs. Mgr: H. K. Clark •••• " ••• _ •••• , ... ".; .... "" •• _"; ....... Pg. 599 

Tel: 617-899'-1900, TWX: 710-324-6484; Sis. Mgr: A. L. Ala Huntsville, Mekco, Holliday Off. Clr. 205-881-3721 
LeMay Cal Anaheim, Blair, 421 N. Brookhurst 714-635-1350 

A.OJ.P., Assoc. des Ouvriers en Instr. de Prec., 177, rue de Cal Portola Valley, Kipp, 4388 Alpine 415-851-0123 
'Berey, .75/Paris 12eme, France; Sis. Mgr: Mr. Escure Colo Denver, W. Engrg., 880 Bonnie Brae 

303-777-5585 
A. P. CIRCUIT CORP., 865 West End Ave., New York, Fla Orlando, Mekco, 3165 McCory 305-841'2215 
N.Y., 10025, Tel: 212-222.()876; Sis. Mgr: D. E1lem III Highland Pk., Feller, 3065 Univ. Ave. , 

Pg. 1509 312-433-3651 
Va Fairfax, Schibley, 10604 Warwick Ave. Ky Louisville, Ridgway Eest, 3807 Bishop 

703-591-3008 502-968-1250 
For: Can., Vancouver 15, B.C., Canadian DynamiCS, Mass Andover, AML, Andover 51. 617-475-8500 

Ltd., 8264 51. George 51. 325-6014 Mo 51. Louis, Fixman Engrg., 8160 Stanford 
APAHOUSER CORP. OF N.E:,1312 Boylston 51., Boston,' 314-725-5219 

Mass., 02215, Tel:. 617-KE-6-1223; Sis. Mgr: J.F. ,NJ Ridgewood, Damon/Engel,lnc., 40 W. Ridgewood 
Gately Ave... 2QI-444-1400 

APERCO CO., 1383 Luddington Rd., East Meadow, N.Y., NC Burlington, Mekco, 1349' S. Church 919-225-7177 
11554, Tel: 515-486-3949; Sis. Mgr: E. Belgard Ohio Loveland, Ridgway East, Inc., Box 68 

APEX MACHINE CO., 3000 Northeast 12th Terr., Fl.' 513-683-4350 
Lauderdale, Fla., 33308, Tel: 305-566-1572; Sis. Mgr: Tex FI. Worth, C. Wolf & Assoc., Box 12425 . 
A:R. Coningsby . 817-738-1702 

API INSTAS. ~.f Dlv. of LFE Corp., 1601 Trapelo Rd~ Va Annandale. Hopkins. 4520 Starr J:ordan 
Waltham" NIass., 02154, Tet 617-89D-2OO0,' .TWX: 703-280-2086 
71D-324-0681; Sis. Mgr: L Rowe •• " ••• " ••• " Pgii. 402,403 EXP: N.Y., Hicksville, EMEC, Inc., 55 E. Old Country 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd Rd. 515-931-3700 

602-253-6104 APPLIED PLASTICS CO., 612 E.Franklin Ave., EI Segundo, 
Gal Mountain View, APllnstrs., 2339 Charleston Cal., 90245, Tel: 213-322-8050; $Is. Mgr: G.P. 

415-964-2925 Whnbread 
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APPLIED RESEARCH INC., 76 S. Bayles Ave., Port 
Washington, N.Y., 11050, Tel: 516-883-5700; TWX: 
5111-223-0822; Sis. Mgr: C.G. Costas .•..••••..•..••• Pg. 1554 
Cal Portola V\llley, Kipp Assocs., 4388 Alpine Rd. 

415-851-0123 
Cal Westlake Village, 3 DBM Inc., 5388 Sterling Ctr. 

Dr. 213-889-2300 
MassWaban, Bawer Assocs.,53 Rokeby Rd. 

617-244-6572 
NY Huntington Sta, Gray & Reed, 9 Dunford 51. 

516-433-3333 
NY Syracuse, Ughtstone Corp., Pickard Bldg. 

315-454-3209 
Pa Newtown Sq, SWR Assocs., 8 Smedley La 

215-356-8550 
Tex Dallas, Texas Avionics, 4515 Prentice 51. 

214-368-3566 
Va Fairfax, Schibley Assocs., 10604 Warwick Ave. 

703-591-3008 
APPLIED SYSTEMS CORP., 18325 W. McNichols Rd., 

Detroit, Mich, 48219, Tel: 313-535-5800; Sis. Mgr: M. 
Wyrod 

APPLIED TECH., Div. lIek, 3412 Hillview Ave., Palo Alto, 
Cal., 94304, Tel: 415-321-5135, TWX: 910-373-1218; 
Dir. Mktg: F.B. Lemmon 

A.P.W. CO., INC., 72 W. Main 51., Rockaway, N.J., 07866, 
Tel: 201-627·0643; Sis. Mgr: AK Pfeil 

ARBOR SYS., INC., Box 1325, Ann Arbor, Mich., 48106, 
Tel: 313-663-6656; Sis. ""gr: J.N. Ciraulo 

ARC PRODS. DIV., Chemetron Corp., 840 N. Michigan 
Ave., Chicago, III., 60611 

ARCOLECTRIC SWITCH CO., Box 348, N. Hollywood, 
Calif., 91603, Tel: 213-985-3130; Sis. Mgr: L Lewis 

AREMCO PRODS., INC., Box 145, Briarcliff Manor, N.Y., 
. 10510, Tel: 914-762-0685; Sis. Mgr: H. Schwartz 

ARENBERG ULTRASONIC LAB., INC., 94 Green 51., 
Jamaica Plain, Mass., 02130, Tel: 617-JA-2-8640; Sis. 
Mgr: D.L. Arenberg 

A.R.F. PRODUCTS,INC., Box 3226, Boulder, Colo., 80303, 
Tel: 303-443-4844, TWX: 910-9411-3446; Sis. Mgr: J.D. 
Ellinoton 

A.R.F. PRODUCTS, INC., Gardner Rd., Raton, N.M., 
87740, Tel: 505-445-3665, TWX: 910-984-0561; Pres: 
A.H. Maciszewski 

ARGENT INDS., INC., 8514 N. Main 51., Dayton, Ohio, 
45415, Tel: 513-890-9780; Sis. Mgr: DR Herres 

ARGOS PRODS. CO., INC., 600 S. Sycamore 51., Genoa, 
111.,60135, Tel: 815-784-5118; Sis. Mgr: A. Hoyne 

ARCO SYSTEMS INC., 1069 E. Meadow Cir., Palo Alto, 
Cal, 94303, Tel: 415-328-2570; Sis. Mgr: R. Kochis 

ARISTO-CRAFT DISTINCTIVE MINIATURES, 314 Fifth 
Ave., New York, N.Y., 10001, Tel: 212-BR-9-9035; 
Pres: I. Polk 

ARIZONA ELCTRNS., INC., Drawer AE, Benson, Ariz., 
85602 

ARK-LES SWITCH CORP., 51 Water 51., Watertown, 
Mass., 02172, Tel: 617-924-2330; Gen. Sis. Mgr:RW. 
Swift 

ARLIN MFG. CO., INC., 239 Industrial Ave., E., Box.222, 
Lowell, Mass., 01853, Tel: 617-454-9165; Sis. Mgr: J.R. 
Mitchell 

ARMCO STEEL CORP., 703 Curtis 51., Middletown, Ohio, 
45042 

ARMCO' STEEL CORP., Advanced Materials Div., Box 
1697, Baltimore, Md., 20203 

ARMEC CORP., 195 W. Hills Rd., Huntington Sta., N.Y., 
11746, Tel: 516-427-7787 

ARMEL ELCTRNS., INC., 1601 - 75th 51., N. Bergen, N.J., 
07047, Tel: 201-869-4300, TWX: 201-868-0069; Sis. 
Mgr: V.A. Pasqualino 

ARMOUR ELCTRNS. CORP., 51 Jackson 51., Worcester, 
Mass., 01608, Tel: 617-753-8103; Sis. Mgr: G. Clark 
--- Advertisement ---

Armour Electronics manufactures a 
complete line of "slot" power supplies 
for use in computers, terminals and 
other peripherals. All standard power 
supplies delivered from stock. Sepa­
rate OEM department for the develop­
ment of custom supplies. Our motto 
"More Power for the Dollar" is backed 
by a sincere 10 year warranty on all 
standard products. 

ARMSTRONG BROS. TOOL CO., 5200 W. Armslrong 
Ave., Chicago, III., 60646, Tel: 312-RO-3-3333, TWXl 
910-221-0957; Sis. Mgr: T.P. Sawyer \ 

ARMSTRONG CORK CO., W. Liberty 51., Lancaster, Pa., 
17604, Tel: 717-397-0611, TWX: 717-560-4405; Sis. \ 
Mgr: R.L. Collister 

ARMSTRONG PRODS. CO., Box 657, Warsaw, Ind., 
46580, Tel: 219-267-3226, TWX: 810-298-0790; Sis. 
Mgr: MV. Rothschild 

ARNOLD ENGRG. CO., Box G, Marengo, III.; 60152, Tel: 
815-568-2000, TWX: 9111-642-2790; Sis. Dir: F.M. Kinney 

Pgs. 2754,2755 

Ariz Scottsdale, C. T .. Fink & Assocs., Box 434 
602-992-9884 

Cal Fullerton, Arnold Engrg. Co., 1551 E. 
Orangethorpe 714-871-1560 

Cal Palo Alto, Arnold Engrg. Co., 701 Welch Rd. 
415-326-9302 

III Chicago, Arnold Engrg. Co. 312-AN-3-6300 
III Marengo, Arnold Engrg., Box G 815-568-2000 
Ind Huntington, Arnold Engrg. Co., 306 U.B. Bldg. 

219-356-5224 
Kans Wichita, Centech Assoc., 1126 Brunswick 

316-722-6341 
Mass Lexington, Arnold Engrg. Co., 49 Waltham St 

617-862-2804 
Mich Jackson, Arnold Engrg. Co., 1304 W. Michigan 

Ave. 517-784-5663 
Minn Minneapolis, Arnold Engrg. Co., 7601 Wayzala 

Blvd. 612-545-1494 
Mo Grandview, CenTech Sis., Box 310 816-763-2900 
NJ Leonia, Arnold Engrg. Co., 135 Fort Lee Rd. 

201-461-8150 
NY Buffalo, Arnold Engr., 1660 Kenmore Ave. 

716-875-2470 
NY Fayetteville, M. P. Andrews, 319 Matt Rd. 

, 315-637-3144 
NC Raleigh, Arnold Engrg. Co., 204 N. Person. 51. 

919-828-3270 
Ohio Shaker Heights, Arnold Engrg. Co., 3570 . 

Warrensville Center Rd. 216-283-7580 
Okla Tulsa, Allied Camps., Box 4768 918-939-2848 
Tex Dallas, Allied Camps., Box 38009 214-348-6660 
Tex Houston, Allied Camps., 6400 Westpark Dr. 

713-782-5406 
Wisc Milwaukee, Arnold Engrg. Co., 4604 N. Wilson Dr . 

414-964-8060 
EXP: III, Marengo, Arnold Engrg. Co. 815-568-2267 
EXP: NY, New York, S. Ginsbury, Ltd., 425 Park Ave. 

S. 212-689-5212 
For: C.an, Dundas, Onl., EI-Met-Parts, Ltd., 47 Head 

51. 416-628-6366 
ARMnl n I AR~ 71 n~ I gllrol ~~n\lnn Rhui ~I ~nll\lwnnti - . - . 

Cal.,91605, Tel: 877-5268 

ARNOLD MAGNETICS, Culver City, Cal., 90230, Tel: 
213-8711-7014, TWX: 910-343-6468; Sis. Mgr: R. Pizer 

Pgs.644-651 
Ariz Phoenix, Dorton Enterprises, 364 E. Virginia Ave. 

. 602'263.-0414 
Cal Mtn. View, Nor-Cal Assocs., 2680 Bayshore 

Frontage Rd. 415-328-6617 
Fla Orlando, W. Jones Co., 2317 E. South 51. 
III Chicago, Comms. Engrs., 7106 N. Western Ave. 

312-PA-1-0548 
Ind FI. Wayne, Comms. Engrs., 418 E. Berry 51. 

219-743-9866 
Md Towson, W. Jones Co., 1107 Echo CI., N. 

301-823-5721 
MassWakefield, Meas. Equip. ·Co., 591 North Ave. 

617-245-4870 
Miim Minneapolis, Scott Elctm. SiS., 5209 W. 60th 51. 

. 612-929-2985 
Mo 51. Louis, PEM SiS., 9451 Lackland Rd. 

314-HA-7-7200 
NJ Pompton Lakes, Compo Tech. SiS., 26 Chestnut 

Ave. 
NJ Riverdale, Camp. Tech. SiS., Box 50 
NY Lynbrook, Camp. Tech. SiS., Box 384 

516-593-2628 
Ohio Cleveland, E. Bock, 18838 Canyon Rd. 
Ohio Dayton, Sculley & Ingling Assoc., 2600 Fair Hills 

Bldg. 513-298-9575 
Pa Media, W. Reeves Assocs., Inc., 2973 N. 

Providence Rd. 215-LO-6-6709 
Pa Pittsburg, Automated Equip. & Engrg., Inc., 646 

Center Ave. 412-931-7616 
Tex Dallas, Tesca Co., 2837 Anode 51. 214-631-6270 
Tex Houston, Texport Co. . 
For: Can., Montreal, Que., Electrodesign Ltd., 9124 51. 

Lawrence Blvd. 514-389-5914 
For: Can., Toronto, Ont, Electrodesign Ltd., 3433 

Bathurst 51. 416-787-0991 
ARNOUX CORP., 35 Anacapa 51., Santa Barbara, Cal, 

93101, Tel: 805-963-3476 
A.R.P.INDS.,INC., 36 Bay Dr., E., Huntington, N.Y., 11743, 

Tel: 516-427.-1585; Sis. Mgr: A.R. Purccinelli 

ARRA INC.,.Antenna & Radome Resch. Assoes., 15 
Harold Ct., Bayshore, N.Y., 11706, Tel: 516-231-8400, 
TWX: 5111-227-623'1; Sis. Mgr: P.L Blelfer ••.••• Pg. 1553 
Ariz Phoenix, R. A. Mayes, 4014 N. 7th . 602-279-5243 
Cal Los Angeles, Thorson Co., 347 S. Ogden 

213-937-0790 
Cal Palo Alto, Thorson Co., 2443 Ash 51. 

415-321-2414 
Cal San Diego, Thorson Co., 444 Olive 714-298-8385 
Cal Tustin, Thorson Co.; .. 17461 Irvine Blvd. 

714-544-5121 

APP - ARV 
Colo Denver, Engr. Reasearch, 231 Detroit 

303-377-8306 
III Highland Pk., Feller, 3065 University 

312-433-3646 
Kans Overland Pk., Tech. Reps., 9009 W. 95th 

913-381-5852 
Kans Kansas City, Impala, Inc., 5424 N. 95 

913-299-9622 
Md Baltimore, Doss Elctrns., 6660 Security 

301-944-1900 
MassCochituate, Micronic Assocs., Box 162 

617-653-8229 
Mo Hazelwood, Tech. Reps., 8618 Latty 

. 314-524-6900 
NM Albuquerque, R. A. Mayes, 8016 Zuni 

505-265-7989 
NY Great Neck, EAC, 55 Northern Blvd. 

516-466-9798 
NY Syracuse, Tesca Assocs., 2002 Teall 

315-463-4566 
Pa Newton Sq., Holdsworth & Co., Box 298 

215-356-8550 
Tex Richardson, R. A. Mayes, 202 N. Greenville 

214-235-3043 
WashSeattle, Thorson Co., 1767 15th Ave., S. 

206-325-5000 
EXP: NY, Hicksville, EMEC, 55 E. Old Country 

516-931-3700 
For: Can., Don Mills 404, Ont., York Instrs., 1262 Don 

Mills Rd. 416-445-1255 
ARROW FASTENER CO., INC., 271 Mayhill St., Saddle 

Brook, N.J., 07663 
ARROW-HART, INC., 103 Hawthorn St., Hartford, Conn., 

06106, Tel: 203-249-8471; Mktg. Mgr: G. Heiden 

ART WIRE 8o·STAMPING CO., 9 Wing Dr., Cedar Knolls, 
N.J., 07927, Tel: 201-621-7272; Sis. Mgr: P. Sirazza 

Pg.2815 
Ariz Scottsdale, J. Hagestad, 3031 N. 69th PI. 

602-945-8415 
Cal Downey, Corbett-Smith, 10247 Paramount 

"' ... ,.. "".., """7nn 

Cal Sausalito, E.C. Miller, 3030 Brldgeway 
, . . 415-332-4360 

Fla Hallandale, W. Carlin, 111 GOlllen Isles 
, ) 305-920.-4499 

Ind Indpls, Hoster & Sieloff, .444 W. 91 st 
317-846-6555 

Minn 51. Paul, R. Bittrick, 183 S. Chatsworth 
612-226-6178 

Mo Kansas City, L Bruns, 2210 N. 50th 
. '. 913-AT-9-5242 

Tex Dallas, P. Scanlon, 724C S. Sherman 
214-AD-I-4661 

ARTECH CORP., 2816 FallfaxDr., Falls Church, Va., 
22042, Tel: 703-560-3292; Sis. Mgr: S.L Dance 

ARTISAN ELCTRNS. CORP., 5 Eastmans Rd., Parsippany, 
N.J., 07054, Tel: 201-887,7100; Mktg. Mgr: A., Seman 

ARTOS ENGRG. CO., 15600 W. Uncoln Ave., New Berlin, 
Wisc., 53151, Tel: 414'782-3300, TWX: 414-322-7919; 
Sis. Mgr: H.T. Randar 

ARTRONIC INSTR. CO., 11232 Triangle La., Silver 
Spring, Md., 20902, Tel: 301-949-1131; Sis. Mgr: M.E. 
Pugh ............•........•••..........••......•...•.••.•••..••••••.••.•••.•• Pg. 2732 
ARTRONIX, INC., 716 Hanley Ind'L Ct., St. Louis, Mo., 

63144, Tel: 314-644-2456; Sis. Mgr: D. Allen .. 

ARVEE ENGRG. CO., Box 3759, Torrance, Calif., 90510, 
Tel: 213-373-1324; Sis. Mgr: R.V. Allee •••••••••••• Pg. 1278 

ARVIN FREQUENCY DEVICES, Elctrn. Sys. Dlv., Arvin 
Inds., 15th St. Plant, Columbus, Ind., 47201, Tel: 
812-379-3842, TWX: 810-352-1275; Sis. Mgr: R. Watson 

Pg •. 1361 
Cal Los Angeles, E. Landa, 1607 Pontius Ave .. 

. 213-879-0770 
Cal San Diego, E. Landa, 3650 Clairemont Dr. 

71.4-274-7242 
Cal Sunnyvale, Waldman Assocs., 1094 W. Evelyn 

408-245-2500 
Fla. Orlando, Jaeger Assocs., 10'10 Executive Ctr. Dr. 

305-841-1511 
MassBraintree, D. Stewart, 22 Hiver St. 617-848-1477 
NJ Old Bridge, SEA. Co., Box 444 201-679-8800 

ARVIN MAGNETICS, Div. of Arvin ·Ind. Inc., 6950 
Washington Ave. 5., Eden Prairie, Minn., 55343, Tel: 
612-941-6700, TWX: 9111-576-2774; Dlr. Mktg: W. 
Kammeler ••••••••• , ..•••.•.••...•.••.•...•..••••.•••.•••. , .••..••••••.••• Pg. 309 
Cal Buena Pk., Arvin Mag. Div., 5821 Beach Blvd. 

714-523-8323 
MassBedford, Arvin Mag. Div., 29 Pine St. 

617-275-0795 
Minn Eden Prairie, Arvin Mag. Div., 6920 Wash. Ave.·S. 

612-941-6700 
Ohio Cleveland, Schroeder SiS., 2084 Noble Rd. 

216-268-3636 
Tex Dallas, Besco, 1715 Matgorda Dr. 214-376-1929 
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ARV .. AST 
ARVIN SYS., INC., 1771 Springfield St., Dayton, Ohio, 

45403, Tel: 513-254-6177; Mktg. Dir: J. Costello 
ASC SYS. CORP., 2060 N. Kolmar Ave., Chicago, III., 

60639, 'Tel: 312-278-4430, TWX: 910-221-5569; Sis. 
Mgr: R.F.,Reisener 

ASCO WIRE & CABLE CO., 412 Housatonic ,Ave., 
Bridgeport, Conn., 06608, Tel, 203-366-5294; Sis. Mgr: 
M.L. Madow . 

ASHEVILLE·SCHOONMAKER MICA, 900 Jefferson Ave., 
Newport News, Va., 23607, Tel: 703-CH-4-7311; Sis. 
Mgr: C.P. Barry 

ASHLAND ELEC. PRODS., 32-02 Queens Blvd., LI.C., 
N.Y., 11101, Tel: 212-EX-2-4010; Sis. Mgr: J.R. Lukasik 

Pgs. 1574-1579,2778-2781 
Cal Burlingame, W.J. Purdy, 770 Airport 415-347-7701 
Cal Los Angeles, C. Repp, 12121 Wilshire 

• 213-GR-7-4475 
Cal Sacramento, Wm. J. Purdy Co., 4110 Stillmeadow 

Way 916-481-0971 
Colo Uttleton, Wm. J. Purdy Co., 1449 W. Littleton 

Blvd. 303-794-4283 
Fla N. Palm Beach, J. Griffin, 812 Lakeside 

305-848-4617 
III Chicago, D. Dolin Sis" 3525 W. Peters()n 

, 312-JU-8-3738 
III Skokie, S. Sargis, 7125 toj. Laramie Ave. 

Mass Brookline, Harman, 251 Harvard 
NJ Cherry Hill, Bi-Tech, Box 224 

312-0R-4-8606 
617-232-6687 

NY Binghamton, Elcom SiS., Box 134 607-723-9270 
NY Rochester, Elcom SiS., Box 9112 716-385-1400 
NY Utica, Elcom SiS., Box 38 315-7'32-6445 
NY Woodbury, J.N. Sweeney, 5 Fox Meadow CI. 

516-692-4222 
Tex Dallas, Berry Co., 3011 Hood SI. 214-528-0461 
Va Richmond, Reynolds Cowardin, Box 9764 

703-266-3457 
ASM CORP., 525 Truck La., Smithfield, N.C., 27577, Tel: 

919-934-3104, TWX: '510-939-1455; Pres: L.L. 
Armstrong . 

ASSEMBLY ELCTRNS. LTD., Box 461, 8529 Stonley Ave. 
S., Niagara Falls, Can.; Gen. Mgr: D.P. Stewart 

ASSOCIATE GENERAL LABS., INC., 8934 W. Ogden Ave., 
Brookfield,llI., 60513, Tel: 312-485-1135; Sis. Mgr: A. 
Schroeder 
--- Advertisement ---

COLD WELD HERMETIC SEAL· 
lNG, with AGL's Mark 5 system. Air· 
hydraulic, press operation within a 
stainless steel glove'box. Mark 5 press 
units and weld tools for standard de· 
vice packages are available from stock. 
Welding laboratory backs up thissys. 
tern. 

ASSOCIATED ENGRG. & MFG. CORP., Glen Ridge, N.J., 
07028, Tel: 201-743-8899; Sis. Mgr: D.M. Fox 

--- Advertisement ---

Metals·Chemicals·Alloys.Parts 
Tungsten " Molybdenum· Dumet • 
Bases • Filaments '. Leads - Fluores· 
cent Powders for Incandescent • 
Fluorescent Lamps for Electronic' In· 
dustries • Precis,ion Metal Compo·, 
nents for Electronics, Nucleonics, 
Avionics and Rocketry· Specialists in 
forming, deep drawing, accurately, 
molybdenum, tungsten, tantalum, ko· 
var, nickel, steel, stainless steel, alumi· 
num, brass, copper, and mu metals, all 
precision quality 'metal components. ' 

ASSOCIATED MFG. CO., 2414 Lawrence Ave., Chicago, 
111.,60625, Tel: 312-561-8365; Sis. Mgr: CL Lineberger 

ASSOCIATED RESCH., 3773 W. Belmont Ave~ Chicago; 
111.,60618, Tel: 312-267-4040; Sis. Mgr: R.S. Bamard 

. Pgs. 404,405 
Allis Anchorage, Dunn & Assoc., Box 2346 • 

, , 907-272-1714 
Ariz, Scottsdale, Engrg. Sis. Assoc., Box 544 , 

602-945-5781 
Ark Little Rock, Electra·Tech., Inc., 10324 

Independence La. 501-562-4090 
Cal Paramount, Brenner·Redler, 16210 Gundry 

213-531-7222 
Cal San Francisco, Calif. Instr., 351 Tenth 

415-863-0350 
Fla Miami, Ludlum Assocs., 7025 N.W. 42nd 

, 305-885-2514 
Fla Orlando; Ludlum Assoc., Box 6274 305-841-2278 
Ga Atlanta, Holman·Lobsinger,.3110 Maple 

404-261-5238 
Ind Indpls., C. M. Buck, 1802 E. 46th 317-251-1281 
Mass Burlington, Mancib, "A" SI. at Middlesex 

" 617-272-9450 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Mich Birmingham, Electro·MaHon, 1137 Cole 
313-564-6517 

'Minn Mpls.', Klass Co., 814 S.,9th 612-338-8427 
Mo Kansas City, Cleaves·Bessmer, Inc., 5618 

Raytown Rd. 816-353-6011 
Mo SI. Louis, Rtzgereld SiS., 4 North 8th 

314-241-4066 
Neb Lincoln, F.C. Clatterbaugh Co., Box 6181 

, 402-489-5912 
NJ E. Orange, Friedman, 110 Halsted 201-673-2500 
NY Rochester, H. Rittenhouse, 291 Howland 

716-442-1380 
NC Charlotte, J. Rudisill, 1225 Harding 704-377-6901 
Ohio Brecksville, 0 & B Engrg. Sis. Co., 7517 Winding 

Way 216-526-6320 
Pa Pittsburgh, Bollinger & Wirth, Box 8088 

412-561-2340 
Pa WaYne, Bartiett Assoc., Inc., 130 W. Lancaster 

Ave. . 215-688-7325 
Tex Dallas, J. Schoonmaker, 2995 Ladybird 

, 214-357-8481 
Wisc Milwaukee, T.R. Bickler Assoc., Box 7245 

414-453-3772 
For: Can, Calgary, Alb., Showalter Agencies, Ltd., 

2510 4th SI., S.W. 403-269-6411 
For: Can., Don Mills, Onl., G.M. Fraser, Ltd., 180 

Duncan Mill Rd. 416-449-6600 
For: Can, Montreal, Que., Hobson Assoc., 1024 Notre 

Dame , . , 514-637-1231 
ASSOCIATED SPEciALTIES CO.,1751 Main SI., Orefield, 

'Pa:, 18069, Tel: 215-395-9172; Sis.. Mgr: V. 
Laudenslager ' 

ASSOCIATED TESTING LABS., INc.:, 200 Ate. 46, 
Wayne, N.J., 07470, Tel: 201-256-2800; TWX: 
7111-988-5712; V.P. Mktg: W. Luke ~" .. _ .............. Pg. 388 

Ariz Scottsdale, Engineering SiS., 7155 E. Thomas 
602-945-5781 

Cal Los Altos, IFM, 2235 Grant Rd. 415-961-2828 
Cal Van Nuys, G. Elliott, 13615 Victory 213~873-6862 
Fla Windermere, R. Attaway, Lake Butler·BI. 

305-424-9983 
III Chicago, Midwest Elctm., 5707 W Di,vision 

312-626-0030 
Ind Indianapolis, Midwest Elctrn., 4000 Meadows 

317-546-4967 
Iowa ,Cedar Rapids, Midwest Elctrn .. 2042 Franklin • 

• ' 319-362-4410 
~nsWichita, Aero-Hill SiS., 901 N. Broadway 

316~267-7167 
MdBethesda, ARA Elctrns., 7805 Old Georgetown 

301-657-2585 
MassActon, E. Specialists, Box 956 617-259-9200 
Mass Boxborough, E. Specialists, 111 Massachusetts 

617-259·9200 
Mich Detroit, Electro Entprs., 11211 Morang 

313-521-1500 
Minn Mpls., E. Doyle, 3024 S Minnehaha 612-721-3393 
NY Albany, J. Reagan, 6 Highland 518·489-4777 
NY Binghampton, J. Reagan, 52B Crestmont 

, 607-723-9661 
NY New Hartford, J. Reagan, 41 Woodberry 

315-732-3775 
NY Rochester, J. Reagan, 891 Monroe 716·473·2115 
NY Great Neck, Trionic Assocs., 320 Northern 

516-466-2300 
NC Winston Salem, RADCO, 614 Nissen Bid 

919-722-9671 
Ohio Cleveland, Electro Enterprises, 851 E. 222nd ' 

216·261-7670 
Ohio Dayton; Electro Entprs., 2621 Mardon 

513·426-6071 
Pa GlenSide, ARA Elctms., 501 Edge Hill 

215-887-5250 
Tex Dallas, True Technology, 12016,Reldwood 

214-239-7741 
WaSh5eattle, J. Dooley, 4110 Stone Way, N. 

206-632-1618 
Wisc Waukesha, Midwest Elctm.,' 1317 Garfield 

, ' 414-542'5129 
ASTATIC CORP., Box 120, Conneaut, Ohio, 44030, Tel: 

216-593·1111; Pres: F. Gluck 
ASTRO COMM. LAB., Div. Aiken Inds., 9125 Gaither Rd:, 

Gaithersburg, Md., 20760, Tel: 301-948-5210, TWX: 
701-828-9706; Sis. Mgr: CL Costolo 

ASTRO DYNAMICS, INC., 2nd Ave., NW. Ind'i. Pk:, 
Burlington, Mass., 01803, Tel: 617-272·3900; Sis. Mgr: 
J.R. ,Kirwin , 

ASTRO IND~., 606 Olive SI., Santa Barbara, Cal., 93101, 
Tel: 805-963-3461; Sis. Mgr: JL Wiester 

ASTRO·METRIX: 125 W. Providencia Ave., Burbank, Cal., 
91502, Tel: 213-849-4759; Sis. Mgr: J.K. Floyd 

ASTRO RESCH. CORP., 1330 Cacique SI., Santa 
Barbara, Cal, 98103, Tel: 805-963-3423; Sis. Mgr: W.G. 
Welshans 

ASTRO·SCIENCE, 9700 Factorial Way, S. El Monte, Cal., 
91734, Tel: 213-443-3211, TWX: 91()'587-3440; Sis. 
Mgr: K.C. Fetty , 

ASTRO SEAL, 1710 Chico, S. EI Monte, ,Cal., 91733, Tel: 
213-686-0670; Sis. Mgr: J.D. Wood 

ASTRa-SPACE LABS., 110 Wynn Dr. N.W., Research 
Pk., Huntsville, AJa, 35806, Tet 205-837-5830, TWX: 
81()'726-2111; Sla. Mgr: R.G. Mapes ... __ ..... _ .. Pg. 633 
Cal Encino"King-Way, 17100 Ventura 213-788-4124 
Colo Boulder, J. Smith 303-449-7509 
Conn Hamden, Impact SiS., ,60 Connolly Pkwy. 

203·248-9368 
Fla Orlando, Jaeger, 1010 Executive Ctr. 

305-841-1511 
Ga Marietta,lmmco 404-432-4715 
III Lombard, Quantron, Box 306 312-827-6800 
Md BalHtnore, A. Myers Co., 5962 Glen F~lIs 

301-426-5583 
MassWaltham, Impact SiS., 223 Crescent 

617-893-2850 
Minn Mpls., McNelly, 5622 W. Lake 612-926-7800 
NJ Bergenfield, H. Gray, 20 Foster 201-384-3643 
NJ Cherry Hill, Quality Comps., Box 583 , 

, 609-428-6268 
NM Albuquerque, J. Smith 505-255-21·11 
NY New York, H. Gray Assocs. 212·BR·9-3766 
Tex Dallas, Southern Engrg., Box 8393 214-357-0669 

ASTRODATA, 240 E. Palais Rd., Anaheim, Cal., 92803, 
Tel: 714-772-1000, TWX: 714-776-3760; Dir. Admin: 
KW. Pommier 

ASTRODYNE, INC., Sub. Roanwell Corp~ 353 
Middlesex Ave., Wilmington,' Mass., 01887, Tel: 
617-272-3850, TWX: 710-347-0704; Sla. Mgr: A.Q. 
Mowatt .... ~. __ ._ ...... _ ........ ; ...... ~ ........ _ ................. Pg. 1794 
Ariz Litchfield Pk., S. Runyan Co:, Box 1072 

602-935-4266 
Cal San Diego, Earle Assocs., 4433 Convoy 

714-278-5441 
Cal San Lorenzo, Wm. Parks' Assocs., Box 36 

, 415-357-4240 
Cal Pasadena, Space Engig., 491 N. Los 'Robles 

213-681-4421 
Colo Golden, Comm·Well Sis. & Engrg., RR #5, Box 

, 761 ' 303-277-0807 
Fla Jupiter, Massey AssocS., Box 877 305-746-4591 
Fla SI. Petersburg, Massey Assocs., Box 13577 

813-347-6183 
Fla Winter Park, Massey Assocs., Box 1201 

305-855-4510 
Ga Tucker, Massey Assocs., 1885 Fellowship 

404-938-9849 
III Chicago, Escor Assocs., 6582 Northwest 

312-763-4797 
Ind FI. Wayne, Escor, 9541 Manor Woods 

219-432-9854 
Iowa Clarion, Escor Assocs., 309 4th Ave. 

515-532-3218 
Mass Brookline, Harman, 251 Harvard 617-232-6687 
Mich Birmingham, Compllnsulation, 610 N. Woodward 

313-644-0087 
Minn Hopkins, Beta Engrg., 128 Jackson 612-938-2551 
Mo SI. Louis, Escor, 4969 Bancroft 314-352-2027 
NJ Harrington Park, Metro Tech. SiS., 39 Bluefield 

201-768-8495 
NY Endicott; Tech Mark, Professional Bldg. 

607-748-7473 
NY Fairport, Tech/Mark, 19 Valley Brook 

716-377-5531 
NY Jericho, Metro TeCh., 333 N. Broadway 

, 516-935-3330 
NC Burlington, P. Nahser Co., eOx 432 919-226-8053 
Ohio Cleveland, Compllnsulation, 14235 Detroit 

216-521-3570 
Okla Tulsa; G. Peck Co., Box 15671 918-585·5853 
Pa Pittsburgh, J.W. Kight, 4 Longfellow 412·781-8304 
Tex Dallas, G.V. Peck, 210 CaSe Linda Plaza 

214-328-3511 
Tex Houston, G.V. Peck, 5757 Bellaire 713-664-1435 
WashSeattle, G.M. Gillett, Box 99035 206-284·3344 
For: Can., Scarborough, Onl., Douglas Randal, 1710 

Midland . 416-7,51-7911 
EXP: Conn, Stamford, J.P. Inl'l., 1989 Summer 

203-348-2691 
ASTROLAB INC., 4 Mc Candless St, Unden, N J, 07036, 

Tel: 201.925.2252; Sis. Mgr: J.R. Toma 
ASTRONAUTICS CORP. OF AMER., 907 S. First SI., 

Milwaukee, Wisc., 53204, Tel: 41,4-671-5500, TWX: 
910-262-3153; Sis. Mgr: R.D. Seinfeld 

ASTRONICS, INC., 10030 Monroe, Dallas, Tex., 75229, 
Tel: 214-352-8040; Sis. Mgr: J.G. Prather 

ASTROSYSTEMS, 6 Nevada, Dr~ Lake Success, N.Y., 
11040, Tel: 516-328-1600, TWX: 510-223-0411; V.P. 
Mktg: N.I. Wheatt::roft ............... Pgs. 332-334,406-409 
Ala Huntsville, Kemp Instr., 4306 Governors W. 

205-8~7-4304 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Ariz Sl:ottsdale, Bennewitz, 532 N. Brown 
602-947-7379 

Cal Fullerton, Astrosys., 4341 W. Commonwealth 
714-523-0820 

Colo Denver, Bennewitz, 2801 .E. Colfax 303-399-1132 
Fla Orlando, J. Highsmith, 2543 Industrial 

305-293-5202 
III Wheaton, Engrg. Prod., 25 W. 485 Geneva 

312-653-6826 
MassSudbury, Digital Mktg., Box 309 617-899-7148 
Minn SI. Paul, Engrg. Prods., 2119 Grand Ave. 

612-698-5531 
Mo SI. Louis, Kemp Engrg., 10702 Manchester 

314-968-0300 
NM Albuquerque, Benriewitz, 9720 Candelaria NE 

. 505-298-6775 
NY Sodus, DeCew Agency, Box F 315-483-3261 
NC Charlotte, J. Highsmith . 704-333-7743 
Ohio Dayton, Rep/Corp., 2077 Embury Pk. 

. 513-278-5885 
Ore Hillsboro, Showalter-Judd, 1445 NE Arrington 

503-648-6372 
Tex Dallas, Kemp Engrg., 2618 Manana 214-357-6663 
Tex Houston, Kemp Engrg., 6001 Gulf Frwy. 

. 713-928-5426 
Va Richmond, J. Highsmith, 2604-0 Buford 

. 703-272-5888 
WashSeattle, Showalter-Judd, 1806 S. Bush 

206-324-7911 

ATEC, INC., 1125 Lumpkin St., Box 19426, Houston, 
Tex., 77024, Tel: 713-468-7971; SIs. Mgr: G.N. 
Swanstrom .................. ~ ........ ;, ....................... Pgs. 410,411 
Ala Huntsville, Col-Ins-Co., 505 Chicamauga Cir. SE 

205-881-1835 
Cal Huntington Bch., Alec-West, Box 2089 

. 213-680-9393 
Cal LA, Burtis Instr., 8921 S. Sepulveda 213-670-5863 
Cal Palo Alto, Atec-West, 770 Welch Rd. 

415-326-1272 
Fla Orlando. Col-Ins-Co .. 1313 44th SI. 305-423-7615 
Fla W. Palm Bch., Col-ins-Co., Box 14247 

. . 3.05-848-6885 
III Chicago, SEA, Inc., 4210 W. Irving Pk. 

312-282-6694 
Ind Carmel, SEA, Inc., 620 S. Range Line 

317-846-2593 
MassWaltham, Tech. Entrprs., 181 West SI. 

617-891-5300 
Md Ellicott, Nine Assocs., Box 68 
Mich DetrOit, WKM Assocs., Inc., 1474 E. Outer Dr. 

313-892-2500 
Minn Minneapolis, SEA, Inc., 7601 N. Kentucky 

612-425-4455 
Mo Kansas City, Prod. Automation, Box 11584 

816-763-2132 
Mo 51. Louis, Prod. Automation, 8622 SI. Charles 

Rock 314-426-2331 
NJ Ramsey, Atec-East, Box 235 201-327-2657 
NC Raleigh, Col-ins-Co., Box 27866 919-834-6591 
Ohio Cleveland, WKM Assocs., 16141.Puritas Ave. 

216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hill Ave. 

. 513-434-7500 
Pa Norristown, Data-Rep Assocs., Box 349 

215-279-8210 
Pa Pittsburgh, WKM Assoc., 90 Clairton Blvd. 

412-892-2953 
SC Raleigh, Col-Ins-Co. 919-834-6591 
Tenn Raleigh, Col-ins-Co., Inc. 919-876-1167 
Tex Austin; Systems Eng., 512 E. Riverside 

512-444-6694 
Tex Houston, Systems Eng., 5757 Bellaire 

713-668-7840 
Tex Richardson, Systems Eng., Dal Mac Bldg. 

214-231-9364 
Va Annandale, Nine Assocs., Inc., 7753 Patriot Dr. 

A-1 703-256-9105 
Wisc Waukesha, SEA, Inc., 142B South SI. 

414-547-6637 . 
ATKINS TECHNICAL, INC., 100 Stengel & S.W. Archer 

Rd.; Gainesville, Fla., 32603, Tel: 904-372,3518; Sis, 
Mgr: R.M. Atkins 

ATKOMATIC VALVE CO., Box 11258, Indianapolis, Ind., 
46201, Tel: 317-357-8421; Sis. Mgr: A. Richardson 

ATLANTIC INDIA RUBBER CO., 571 W. Polk SI., Chicago, 
III., 60607, Tel: 312-427-8290, TWX: 910-221-0026; 
Sis. Mgr: E. J. Ryan 

ATLANTIC INSTRS. CORP., 50 Hunt SI., Watertown, 
Mass., 02172, Tel: 617-926-2400; Sis. Mgr: R. 
Macomber 

ATLANTIC OPTICAL MOULDING CO., Ellis SI., Dudley, 
Mass., 01570, Tel: 617-943-1746; Sis. Mgr: J.F. Krysiak 

ATLANTIC ULTRAVIOLET CORP., 24-10 40th Ave., Long 
Island City, N.Y., 11101, Tel: 212-ST-4-6106; Sis. Mgr: 
H. Boehme • 

ATLAS COVERALL & UNIFORM SUPPLY, 1441 E. Adams 
Blvd., L.A., Cal., 90011, Tel: 213-232-3271; V.P. Sis: 
Sam Cohen 

ATLAS ELECTRIC DEVICES, 4114 N. Ravenswood Ave., 
Chicago, III., 60613, Tel: 312-327-4520; Sis. Mgr: R. 
Metzinger 

ATLAS ENGRG. CORP., 26 Custer SI., W. Hartford, Conn., 
06110, Tel: 203-246-5651; Sis. Mgr: C. Schectman 

ATLAS FIBRE CO., 6970 N. Central Park Ave., Chicago,lIl., 
60645, Tel: 312-465-1234; Sis. Mgr: L.A. Grusin 

ATLAS SCREW & SPECIALTY CO., INC., 630 Dowd Ave., 
Elizabeth, N.J., 07201, Tel: 212-966-0600; Sis. Mgr: 
V.J. Merz 

ATLAS SOUND DIV., American Trading & Production 
Corp., 10 Pomeroy Rd., Parsippany, N.J., 07054, Tel: 
201-887-7800; Sis. Mgr: H.M. Jaffe 

ATLAS TACK CORP.,· Fairhaven, Mass., 02719, Tel: 
617-977-9491; Sis. Mgr: A. Pelson 

ATLAS/UN I-SEAL, Atlas Chemicallnds., Valley Forge, Pa., 
19481, Tel: 215-666-0700, TWX: 510-660-4788; Sis. 
Mgr: H. Debbi 

ATMOSPHERE CONTROL CO., INC., 5315 Chester Ave., 
Philadelphia, Pa., 19143, Tel: 215-SA-9-1388; S.ls. Mgr: 
W.J. Comey 

ATOCON CO., Box 22, Lakeview, Ohio, 44833, Tel: 
513-843-5315; Sis. Mgr: E.M. Wagstaff 

ATOMERGIC CHEMETALS, Div. Gallard-Schlesinger 
Chem_ Mfg., 584 Mineola Ave., Carle Plaoe, N.Y., 
11514, Tel: 516-333-5600, TWX: 212-428-0318; Sis. 
Mgr: C.J. Monteleone 

ATOMICHRON, INC., Sub. Frequency Elctms., Inc., 3 
Delaware Dr., New Hyde Park, N.Y., 11040, Tet 
516-328-0360, TWX: 510-223-0418; Sls_ Mgr: Mr. F. 
Kupersmith _____ ..... __ .. __ ........ _ ..... _ ...... _ ...... _._._._ ....... Pg.469 

·Ala Huntsville, Int'l. Sci. Instr., Box 2091 205-837-1601 
Cal Sherman Oaks, Windsor Dynamics, Inc., Box 5500 

213-989-3631 
Cal Woodside, Windsor Dynamics, Inc., 195 Greer Rd. 

415-854-4870 
.""Ilo.II\.IU, IIUOA I"\~~~ •• IIlv., ~I\I" IVIvVIUI1 rl. 

305-841-8931 
III Des Plaines, S. Sterling, 1001 E. Touhy . 

312-298-4830 
Md Rockville, Marktron, 651 Loftstrand La. 

301-762-6210 
Mass Newton Highlands, Compar New England, 88 

Needham SI. 617-969-7140 
Mich Ferndale, Tiby Co., 380 Hilton Rd. 313-547-3550 
Mo SI. Louis, S. Ste~ing, 11734 Lackland Ind. Dr. 

314-542-3636 
NJ Fairlawn, C.R. Mayer to., Box 484 201-791-8989 
NY Huntington, C.R. Mayer Co., Box 152 

516-921-7876 
NY Rochester, Ossmann Comp_ SiS., 280 Metro Pk. 

. 716-442-3290 
NC Winston Salem, Int'l. Sci. Instr., 614 1st Union· 

Bank Bldg.' 919-722-1783 
Ohio Cleveland, Tiby Co., 2245 Warrensville Center 

Rd. 216-371-5335 
Pa Glenside, Elcom Inc., 130 S. Eastern Rd_ 

. 215-885-1325 
Tex Houston, R. Martin Assoc., Inc., Box 19291 

713-468-3877 
WashSeattle, Associated Inds., 3711 S. HudsOn SI. 

206-723-5600 

ATR ELCTRNS., INC., 300 E. 4th St., St. ·paul, M·inn., 
55101, Tel: 612-222-3791; Sls_ Mgr: A.A. Goffsteln 

Pg.852 
ATV RESEARCH, 13th & Bdway., Dakota City, Neb., 

. 68731, Tel: 402-987-3771; Sis. Mgr: M.H. Shadbolt 
AUBIN, A.E. CO., P.O. Box 29, Glastonbury, Conn., 06033, 

Tel: 203-633-4788; Sis. Mgr: A.E. Aubin 
AUBURN MFG. CO., Pease Ave. & Stack St., Middletown, 

Conn_, 06457, Tel: 203-346-6631; Sis. Mgr: C. A. Hart 
AUDIO ACCESSORIES, INC., Gilsum,N.H.,.OO448, Tel: 

603-352-2320; Pres: F.S. Hall 
AUDIO DEVICES, INC., 100 Research Dr., Glenbrook, 

Conn., 06906, Tel: 203-327-8500, TWX: 710-474-2045; 
Sis. Mgr: W. Goldstein 

AUDIO DYNAMICS CORP., Pickett District .Rd., New 
Milford, Conn., 06776, Tel: 212-354-3911; V.P, Sis: 
W.C. Simonite 

AUDIO EQUIP. CO., INC., Div. W. Kidde & Co., Inc., 75 
Harbor Rd., Pt. Washington, N.Y., 11050, Tel: 
516-883-5111; Sis. Mgr: R. Raden 

AUDIO INSTR. CO., 311 Mountain Rd., Union City, N.J., 
07087, Tel: 201-864-4542; Sis. Mgr: P. Sohmer 

AUDIO-VIDIO ENGRG. CO., 65 Nancy Blvd., Merrick, NY., 
11566, Tel: 516-546-4239; Sis. Mgr: R. Drucker 

AUDIOS EARS CORP., Stamford, N.Y., 12167, Tel: 
607-652-7305; Sis: Mgr: G.V. Mahler 

AUDIOTRONICS, 7428 Bellaire Ave., N. Hollywood, Cal., 
91605, Tel: 213-877-1308; Sis. Mgr: D. Lansing 

AST - AUS 
AUGAT INC., 33 Perry Ave., Attleboro, Mass., 02703, 
Tel: 617-222-2202, TWX: 710-391-0644; Sis. Mgr: E. 
Redgate ........... _____ •• __ ._ ... _ ... _ .... _. _____ .. _._ .......... _ ..... Pg. 1536 

Cal Los Angeles, P. Wiley, 1632 Silverlake 
213-663-8028 

Cal San Carlos, D. Ross, 1095 Ind'i. Rd. 
415-591-4411 

Coio Littleton, Simpson, 2552 Ridge 303-798-8439 
Conn New Canaan, S. Pierce, 115 Bald Hill 

203-966-4630 
Fla Clearwater, H.R. Gross & Co., Box 4607 

813-446-6649 
Ga Manta, Cartwright & Bean, 3223 Cain's Hill 

404-237-2273 
III Chicago, R. Krueger, 5755 W. Irving Pk. 

312-282-8444 . 
La Metairie, Cartwright & Bean, Box 73336 

504-887-5225 
Md Lutherville, Daniel & Co., Box 124 301-825-3330 
MassNorwood, S. Pieroe, Inc., 24 Linden SI. 

617-762-3164 
Mich Detroit, Hilltronics, Inc., 13720 Puritan 

313-342-3242 
Mlnn Mpls., M. Foster, 228 S. Cedar Lake 

612-374-2612 
NY Mt. Vemon, D. Sonkin Assocs., 10 Fiske 

914-668·9809 
NY Syracuse, Midstate Resch. SiS., 327 Wellesley 

Rd. 315-478-8314 
NC Charlotte, Cartwright & Bean, 625' Harwyn 

704-333-6457 
NC Raleigh, Powertronics, 2454 Medway 

919-834-6947 
NC Thomasville, Powertronics, Box 403 919-476-4257 
Ohio Brecksville, A. Naoe Co., Inc., Box 156 

216-526-4323 
Ohio Dayton, A. Nace Co., Inc., Box 93, Riverdale Sta. 
Ore Portland, C.K. Shanks, Box 25375 503-292-5656 
Pa GlenSide, Daniel & Co., Box 3 215-887-0550 
Pa Pittsburgh, A. Nace-Co., 1725 Wash. Rd. . 

412-561-3544 
Tenn MemphiS, Cartwright & Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J.B. Guenther, 5121 McKinney . 

214-528-6286 
Tex Houston, J.B. Guenther, Inc., Box 55525 

. 713-468-0232 
For: Can., Ottawa 5, Onl., Whittaker Elctrns., Ltd., 42'. 

Howden Ave. 
For: Can., Roxboro, Quebec, Whittaker Elctms., Box. 

216 
For: Can., W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

1144 Millstream Rd. 
For: Can., Downsview, Onl., Essential Elctrns., Ltd.,,43 

Troutbrooke Dr. . 
For: Can., Toronto 19, Onl., Avnet Elctms., 87 Wingold 

Ave. 
For: Can., Montreal 11, Quebec, Avnet Elctrns., Ltd., 

1505 Louvain SI., W. 
,For: Can., Edmonton, Alta., Cardinal Ind'l. Elctms., 

Ltd., 14310 118th Ave. 
For: Can., Vancouver 12, B.C., R-A-E Ind'l. Elctms., 

Ltd., 1350 E. 4th Ave. 
AULINSTRS., INC., 139-30 34th Rd., Flushng, N.Y., 11354, 

Tel: 212-886-0600; Sis. Mgr: E. Saul 
AURICORD, Division Scovill Mfg Co, 35-41 29th SI., Long 

Island City, N.Y., 11106, Tel: 212-361-7400; Sis. Mgr: L. 
Rosenblatt . 

AUSTIN ELCTRNS., 450 W. First Ave., Roselle, N.J., 
07023, Tel: 201-241-3300, TWX: 710-996-5981; Sis. 
Mgr: K.H. Rumzie ' 

AUSTRON, INC., 10214 N. Interregional Hwy_; Austin, 
Tex., 78753, Tel: 512-836-3523, TWX: 910-874-1356; Sis. 
Mgr: J.L. Toms ••• _ ... _._ ..... _ ..... _ ...... _._ ... _ ............ : ........ Pg: 653 

REPRESENTATIVES FOR DATA LOGGING INSTR.DIV. 
Ariz Scottsdale; BFA Corp., 503 N. Brown . 

.. . 602-946-4215 
Cal Anaheim, TekmarkWest, 1.077 W. Ball 

. 714-772-2180 
Cal Los Altos, Sys. Mktg. Conslls., Box 1376 

. . 415-941-4777 
Colo Denver, BFA Corp., 1309 S. Inca 303-744-3301 
Conn Hartford, Tech. Entprs., 181 West SI. 

617-891-5300 
III Chicago, Megatek, 1915 N. Harlem 312-889-1277 
100 Freetown, Megatek, Inc., Rte. 1 317-988-7002 
La Baton Rouge, Pan/Tech. Engrg., Box 1783· 

504-344-2791 
Md Wheaton, K-G Elctrns., 11151 Veirs Mill 

301,946-4055 
MassMington, Tech. Entprs., 181 West St. 

617-891-5300 
Mich DetrOit, B. Hocker, 26847 Grand River 

313-531-1403 
Mlnn Mpls., Megatek, Inc., 7710 Computer 

612-866-9769 

See P8ge 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 



AUS·AVX , MANUFACTURERS & SALES OFFICES DIRECTORY 

NJ Totowa, Control Sis., 780 N. Riverview 
201-785-013t 

NM Albuquerque, BFA Corp., 1238 Ortiz, S.E. 
505-268-4387 

Ohio Dayton, B. Hocker, 1400 Deveraux Dr. 
513-298-8638 

Pa Phila., Y. W. Miller Co., Box 4361 215-247-9600 
Tex Houston, Pan/Tech. Engrg., 3230 Mercer 

713-623-0640 
REPRESENTATIVES FOR TIME & FREQUENCY DIV. 
Ala Huntsville, Currie Aerospace, 2603 Artie 

. 205-536-5650 
Aa Orlando, Currie Aerospace, 2907 McCoy 

305-855-0843 
Md Rockville, Austron, Inc., 621 Lofstrand La. 

301-762-2885 
AUTH ELEC. CO., INC., 505 Acorn St., Dear Park, NY, 

11729, Tel: 516-867-9000; Sis. Mgr: Ron Auth 
AUTO CONTROL LABS., Rucker Control,Sys., 5251 W. 

Imparial Hwy., Los Angeles, Cam., 90045, Tel: 
213-776-8600; Sis. Mgr: G.A. Larson 

AUTO PRODS. CO., 2735 Olive SI., St. Louis, Mo., 63103, 
Tel: 314-0L-2-7305; Sis. Mgr: R.M. Lottes 

AUTO-SWAGE PRODUCTS, INC .. 726 River Rd., Shelton, 
Conn., 06484, Tel: 203-929-1401; V.P. Sis: D.L. 
Brenton 

AUTOCALL CO., THE, 366 Mack Ave., Shelby, Ohio, 
44875, Tel: 419-342-3015;·Sls. Mgr: A.W. McPherson 

AUTOCON INDS., INC., 995 University, St. Paul, Minn., 
55104', Tel: 612-645-0721, TWX: 612-551-0972; Sis. 
Mgr: P.T. Durgin 

AUTOMATED MEAS~ Dlv. E.H. Research Labs. Box 
1289. Oakland. Cellf,. 94604,.Tel: 415-83+3030. Ext. 319. 
TWX: 911).366.7258; Sis. Mgr: W. Boggs 

Pgs.442-447 
(Refer to E-H Resch. Labs. for sales office information) 
AUTOMATED PACKAGING SYS., 8400 Darrow Rd., 

Twinsburg, Ohio, 44087, Tel: 216-425-4242; Sis. Mgr: 
A Gould . 

AUTOMATIC CLERICAL SYS., 389 N. Fair Oaks Ave., 
Pasadena, Calif., 91103, Tel: 213-795-7205; Sis. Mgr: 
E.J. Petre . , 

AUTOMATIC COIL, Dlv. Deslgnatronlcs Inc •• 55 S. 
Denton Ave •• New Hyde Pk .• N.Y •• 11040. Tel: 
516-326-3300. TWX: 510-223-0642; Sis; Mgr: J.Kelth 

, Pg,2483 
Cal Panorama City, Technical Prod. SiS., 14431 

Chase SI. . 213-894-8371 
Fla Ormond Bch" Mktg. Technology, 110 E. Granoda 

Ave. 904-672-2314 
Mlch Grand Rapids, A. Urban & Assoc., 119 Burton 

S.E. 616-245-0511 
NY E. Northport, A. Kalinsky, 6 Dublin .Ct. 

516-364-1137 
NY Great Neck, ERA, 330 Great Neck Rd. 

516-HU-2-9320 
Pa Phlla., A. Colen' c/o Technicraft. 7028 Ridge Ave. 

215-IV-3-47oo 
Tex Dallas, G, A. Muller, Box 8011 214-368-6713 

'--- Advertisement ---

Automatic Coil Company offers the' 
industry complete facilities for the effi-
cient production of quality custpm en­
gineered electronic coil· and related 
windings. A full line of IF-RF Coils, 
chokes, toroids and assemblies. both 
military and commercial, are offered, 
in quantity. and at competitive prices· \ 
Write for fully illustrated catalog. 

AUTOMATIC CONTROL ELCTRNS. CO .. Box 20264, San 
AntOniO, Tex.; 78220, Tel: 512-661-4111; ,Sis. 'Mgr: 
D.E.J. Fitz Simon ' 

AUTOMATIC DIE CUTIINGMACH. CO., 149 Church·St., 
New York, N.Y., 10007, Tel: 212-962-7658; Sis. Mgr: 
E.E. Cosgrove . , 

AUTOMATIC SIGNAL DIV., LFE Corp., Regent SI., E. 
~orwalk, Conn., 06856, Tel: 203-838-4791; V.P. Sis: 
R.M. Rockafellow ", . 

AUTOMATIC SWITCH CO., 50-56 Hanover Rd., Florham 
Park, N.J., 07932,· Tel: 201-966-2000, TWX: 
71 ()"986-6528;' Sis. Mgr: A. Taylor , 

AUTOMATIC TIMING & CONTROLS,INC., King of Prussia, 
Pa., 19406, Tel: 215-265-0200; Sis. Mgr: V.C. 
McMahon 

AUTOMATION DEY., Dlv. American Digital Corp •• 9905 
W. Jefferaon Blvd •• CUlver City. Cal •• 90230. Tel: 
213-636-7346; SIs. Mgr: B.S. Angwin .......... ~.; •• Pg. 1310 
Ariz Scottsdale, OEM Specialtties, 6625 E. MacDonald 

602-946-4617 
Cal Redwood City, Long, 505 Mlddlefllild Rd. 

415-369-3324 
Cal Santa Monica, Davidson, 2920 Nebraska 

213-829-1731 
Ga Atlanta, J.E. Joyner, Box 10678 404-758-7496 

III Barrington, Perhats, 1280 Burr Oak La. 
312-381-6360 

Ind Wabash, R. Scales, 550 Sommers Ave. 
219-563-4886 

NY. Roslyn, East Coast Engrg., 1405 Northern 
516-621-7500 

Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Pa Phila., Humphrey InC.,. No. Phila. Airport 

215-676-1654 
AUTOMATION DEVICES, INC., Box A.D., Automation Pk., 

Fairview, Pa., 16415, Tel: 814-474-5561; Gen'l. Sis. 
Mgr: C.D. Leslie . . , 

AUTOMATION DYNAMICS, Div. Resalab, Inc., 35 
Industrial Pkwy., Northvale, N.J., 07647, Tel: 
201-768-9200; Sis. Mgr: C.E. Barlow 

AUTOMATION IN.DS., 1901 Bldg. Century City" Los 
Angeles, Cal., 90067, Tel: 213-879-2222; Sis. Mgr: D. 
Seaman 

AUTOMATION INDS., Mat'ls. Evaluation Grp., Shelter 
RO,ck Rd., Danbury"Conn., 06810, Tel: 203-748-3581, 
TWX: 710-456-0392; Sis. Mgr: A.Y. Neiley 

AUTOMATION PRODUCTS, INC., 3030 Max Roy St., 
Houston, Tex., 77008, Tel: 713-UN,9-1485; Sis. Mgr: 
a.M. Baker 

AUTOTRON,INC., 3,629 N. Vermilion, Danville, 111.,61832, 
Tel: 217-446-0650, TWX: 910-244-1455 

AUTRONICS CORP •• 180 N. Vlnedo Ave •• Pasadena. 
Calif •• 91107. Tel: 213-681-3545. TWX: 213-449-2854; SIs. 
Mgr:.J.F. Hayward ....... _ .... __ ....................... __ ._.Pg.1311 
Ariz Phoeni,x, Thorson Co., 2505 E. Thomas Rd. 

602-956-5300 
Cal Los Angeles, Thorson Co., 347 S. Ogden Dr. 

213-937-0790 
Cal Palo Alto, Thorson Co" 2443 Ash St. 

415-321-2414 
Cal San Diego, Thorson Co., 444 Olive St. 

714-298-8385 
Cal Tustin, Thorson ·Co., .17461 Irvine Blvd. 

714-554-5121 
C610 Denver, Thorson Co., 5040 E. 41 st Ave. 

303-355-3521 
Md Baltimore, A. P. Luee & Co., 19 E. 21 SI. 

301-752-8200 
NJ Berkeley Hgts., R. P. Luee & Co. 30 Locust Ave., 

201-464-6440 81-3545 
. NM Albuquerque, Thorson Co., 5921 Lomas Blvd., 

N.E. 505-265-5655 
NY New Hyde Pk., A. P. Luce & Co, 1300 Jericho 

Tpke. 516-437-4550 
Pa Phila., A. P. Luee & Co., 8717 Patton Rd. 

215-884-8365 
Tex Dallas, Thorson Co.,.77oo Carpenter Frwy. 

, 214-631-5440 
Tex Houston, Thorson Co., 6655 Hillcroft 

713-771-3504 
Utah Salt Lake Cy., Thorson Co., 445 E. 2nd S. 

,. . ' 801-322-2127 
WashSeattle, Thorson Co., 909 N. E. 43,SI. 

206-632-0710 
AVA ELCTRNS., '416 Long Lli., Upper Darby, Pa., 19082, 

Tel: 215-626-9100; SiS., Mgr:, J. Mustico 
'AVANTEK, INC., 2981 Coppar Rd., Santa Clara, Cal., 

95051, Tel: 408-739-6170, TWX: 910-339-9274; Sis. 
, Mgr: A.E. 'Acker 

AVCO BAY STATE ABRASIVES DIV., 12 Union SI., 
Westboro;Mass.,OI581, Tel: 617-366-4431; V.P. Mktg: 
E.!::. Auker . 

AVCO CORP., Avco Elctrns. Div., 2630 Glendale Milford 
Rd., CinCinnati, Ohio, 45241, Tel: 513-563-6000, TWX: 
513-482:9129; Dir. Mktg: E.J. Morgan' . 

AVCO ELCTRNS., Tulsa Oper .• 10700E Independence St, 
Tulsa, Okla., 74115," Tel: ~18-437-1776, TWX: 
910-845-2252; Sis. Mgr: J.C. Law ' 
--- Advertisement ---

Avco/Tulsa manufactures a complete 
line of shock testing equipment. which 
includes both 'pneumatic and free-fall 
machines. In addition shock specialists 
are available for consultation on your 
unique testing requirements. 

AVCO FELKER CORP., 1900 S. Crenshaw Blvd., 
Torrance, CalH., 90509, Tel: 213-328-4704; Sis. Mgr: 

: F.C. Stockinger' , 
AVCO MEAS. STANDARDS LABS., Avco Sys. Div., 201 

Lowell SI., Wilmington.. Mass., . 01887, Tel: 
617-657-2856; Sis. 'Mgr: H.M. Tobey 

AVDEL,IIiIC., 210 S. Victory Blvd., Burbank, Calif.: 91503, 
Tel: 213-843-4330; TWX: 910-498-2215; Sis. Office 
Mgr: D. Ladin 

AVERY PRODS.'GRAPHICS DIV., 2620 S Susan St, Santa 
Ana, Calif, 92704, Tel: 714-540-4020; Sis. Mgr: R. 
Vanasse " 

AVIATION INSTRUMENT MF.G. CORP., 9033 Monroe Rd., 
Houston, Tex, 77017, Tel: 713-944-8562; Sis. Mgr: B.R. 
Harvester 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

AVIEL ELECTRONICS INC, 150 W Cypress Ave, Burbank, 
Calif., 91502, Tel: 213-846-9302; Sis. Mgr: C. 
Hornblower 

AVIONICS, INC., 1915 Bendix Dr., South Bend, Ind., 46628, 
Tel: 219-232-8056; Sis. Mgr: G.J. McClure 

AVIONICS, LTD., Box 200, Niagara-on-the-Lake, Onl., 
Can., Tel: 416-468-3632; Gen'l. Mgr: J.G. Mitchell 

AVIONICS RESCH. PRODS .. Div. Del Mar Engrg. Labs., 
Inc.,6901 W.lmperial Hwy., Los Angeles, Calif., 90045, 
Tel: 213-641-7700; Sis. Mgr: W.R. Parsons 

AVTEL CORP •• Div. Airtronlcs, 1130 E. Cypress St •• 
Covina, ~I.. 91722. Tet 213-331,0661. TWX: 
910-58 .... 1311 J.J. Waterman. Jr •• _. __ ._ ... Pgs.654-659 
Cal P8Ios Verdes Estates, Power Conversion/Control 

Co., 348 Tejon PI. 213-375-3679 
Cal Santa Clara, Richards, 2938 Scott Blvd. 

, 408-256-5860 
DC Wash., Intern'l. Tech. Prods., 1828 "L" St., NW. 

202-223'5520 
Fla FI. Lauderdale, Thorsen, 4015 SW. 1 st SI. 

, 305:587-3849 
ill MI. Prospect, Cain & Co., 1203 Ironwood 

, . 312-253-3578 
Ind IndianapoliS, Holsapple, 2253 Curry Dr. ' 

317-894-0513 
Md Annapolis,'Hayden. 16 Decatur Ave. 

202-296-6059 
MassHolbrook, McLellan, 63 Cedar Hill Rd. 

617-963-8812 
NJ Montville, G & A SiS., 8 Brittany Rd. 

201-221-3926 
NM Albuquerque, Premmco. 401, C San Pedro, N.E. 

505-265-0115 
Pa Ambler, W.M. Assocs., 910 Denston Dr. 

215-643-4119 
Tex Dallas, Cain, 8609 Northwest Plaza 214-369-2897 
WashBelievue, A. Smith Co., 405 166 S.E. 

• ' 206-746-6770 
AVTRON MFG., INC .• 10409 Meech Ave .. Cleveland. Ohio, 
, 44105, Tel: 216-641-83'10; Sis. Mgr: J.A. Obnick 

AVX AEROVOX CORP.. 740 Belleville Ave.. New 
Bedford. Mass.. 02741. Tet 617-99 .... 9661. TWX: 
710-344-6985 D. Thostenson ._ ......................... Pg. 2330 
Ala Huntsville, 20th Century Mktg., Box 6127 

205-772-9237 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd St. 

602-253-6104 
CaIMt. View, auadrep, 943 Stierlin Rd. 415-964-3532 
Cal San Diego, Interstate Mktg. Assocs., 3731 Sixth 

Ave. ." 714-298-6146 
Cal' Woodland Hills, Interstate Mktg. Assocs., 22030 

Ventura Blvd. . , 213-883-7606 
Colo Denver, Hytronic Meas., 4940 E. 39 Ave. 

. ' ' 303-388-4081 
Conn New Haven, Gerber Sis., Box 2917 203-777-6279 

,Fla Oviedo, Conley & Assocs., Box 668 305-365-3283 
III Chicago, Gassner & Clark, 6644 N. Western Ave. 

, 312-764-6121 
Ind Indpls., F. J. Campisano Assocs.; 3453 Nolen Dr. 

. . 317-291-4066 
Kans Leawood, Poly-Onics, 4434 W. 90 Terr. 

913-648-4173 
Md Towson, Burgin-Kreh Assocs., Box 9787 

, 301-661-1120 
MassE. Longmeadow, Gerber SiS., Box 447 

413-525-3059 . 
MassWalthem, Gerber Sis., 176 Second Ave. 

. 617'891-8040 
Mict) Southfield, Carrier & Gable, 1 Northland Plaza 

313-444-8980 
Minn Minneapolis, F. B. Hili Co., 7317 Cahill Rd. 

612-941-5270 
Mo Hazelwood. Poly-Onics, 47 ViiI. Sq. Shop.Ctr. 

314-837-0597 
NJ Cherry Hill, J. N. Barrett Assoc., 140 Barclay Ctr. 

609'429-1551 
NM Albuquerque, Hytronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NY Garden City, Comtronic Assocs., 370 Old Counlry 

Rd. 516-741-8966 
NY Ithaca, B. Dean, 714 W. Clinton St.' 607-272-2187 
Ohio Cincinnati, F. J. Campisano Assocs:, Box 11043 

513-662-1616 
Ohio ·So. Euclid, F.·J. Campisano Assocs., 3819 

. Sherwood Rd. 216-381-4949 
Okla Oklahoma City. Ammon & Champion, Box 12274 

405-721-6417 
Okla Tulsa, Ammon & Champion, 5500 Skelly 'Dr. 

918-627-7670 
Pa Pittsburgh, G. S. Root & Co., 809 Wainwright Dr. 

412-561'4125 
Tex Dallas, Ammon & Champion, Box .34555 

214-233-5591 
Tex Houston. Ammon & Champion, Box 35552 

. 713-729-1233 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY AVX - BAR 
Utah Salt.Lake City, Hytronic Meas., 2022 S. Main 51. 

, 801-466-4924 
Va Lynchburg, Burgin-Kreh Assocs., 2600 Memorial 

Ave. 703-845-5600 
WashBelievue, Westem Tech. Sis., 10843 N.E. 8th 

206-GL4-3906 
EXP: N.Y., New York, Auriema Int'l Group, 120 Uberty 

51. 212-349-8220 
For: . Can., Downsview, Onl., Kaytronics Engrg., 1001 

Finch Ave., W. 416-638-5511 
For: Can., Montreal, Que., Kaytronics Engrg., 7370 

Cote 51. LucRd. 514-487-3434 
AYDIN DATA SYSTEMS, 401 Commerce Dr., FI. 

Washington, ·Pa, 19034, Tel: 215-646-8100, TWX: 
510-661-1520; Sis. Mgr: C.T. Morton 

AZIMUTH ELCTRNS., 2377 S. EI Camino Real, San 
Clemente, Cal., 92672, Tel: 714-492-6481; Sis. Mgr: K. 
'Johnsen ' 

B & B MOTOR & CONTROL, 96 Spring SI., New York, NY, 
10012; Sis. Mgr: P. McLaughlin 

B-D SPEAR MEDICAL SYS., Sub. Becton, Dickinson & Co., 
. ' 335 Bear Hill Rd., Waltham, Mass., 02154, Tel: 

617-899-4800; Sis. Mgr: J.N. Burns 
B & K INSTRS., INC., 5113 W. 164th SI., Cleveland, Ohio, 

44142, Tel: 216-267-4800, TWX: 810-421-8266; Sis, 
Mgr: H. Lawrence 

B & W ELCTRN. RESCH. LABS., 10807 Royal Pk., Dallas, 
Tex., 75230, Tel: 214-EM-3-4619; Sis. Mgr: J.T. 
Hayward 

B-W MFRS., INC., Phillips Radio Div., 721 N. Webster 51., 
Kokomo, Ind., 46901, Tel: 317-452-5444; Sis. Mgr: J. 
Oetjen 

BABCOCK RELAYS, Olv. Babcock Elctrns_ Corp., 3501 
Harbor Blvd., Costa Mesa, Callf_, 92626, Tel: 
714-540-1234, TWX: 910-595-1517; Olr. of Mktg: T.C. 
Schroeder ........................ ~_ .. _ ................. _ ... Pgs_ 1654-1659 
Ariz Phoenix, SW. elm Engrg., 8341 N. 7th 51. 

602-944-1521 
Cal Lns Altos. E. Landa. One First 51. 415-948-0788 
Cal L A, E: Landa Co., 1607 Pontius 213-879-0770 
Cal San Diego, E. Landa, 3650 Clair~mont 

714-274-7242 
Colo Denver, Checkmate SiS., Box 22411 

303-771-4920 
Conn Haven, Kitchen & Kutchin, 22 Broadway 

203-239-0212 
Fla Orlando, G. Bohman, 6990 Lake Ellenor 

305-855-0274 
Fla Palm Bch. Gardens, G. Bohman, 10249 N. Military 

Trail 305-842-7188 
Ga Chamblee, K. Ekmark, 3676 Teal Rd. 

404-457-5703 
III Chicago, Carlson Elctrn., 7448 N. Harlem 

312-774-4812 
Ind FI.Wayne, D.C.·Flanagan, 2512 East Dr. 

, 219-484-3233 
Md Bethesda, W. Mount, 4924 SI. Elmo 301-657-9312 
Mass Lexington, Kitchen & Kutchin, 17 Waltham 51. 

617-862-8230 
Mich Southfield, G & H, 24001 Southfield 313-358-1910 
Minn Minneapolis, Exon Elec. Sis., 5164 Rainier Pass 

612-788-4111 
Mo 51 .. Louis, Carlson Elctrn., 453 N. Undbergh 

. 314-991-0262 
NJ Teaneck, R. T. Reid, 175 Cedar La. 201-692-0200 
NM Albuquerque, Data Handling, 209 San Pablo, S.E. 

. 505-268-0928 
NY Red Hook, Ossmann Comp., 77 Kelly 

, '914-297-7773 
NY Rochester, Ossmann Comp., 280 Metro Pk. 

716-442-3290 
NY Syracuse, Ossmann Comp., 132 Pickard 

315-454-4477 
NY Vestal, Ossmann Comp., 1901 Vestal Pkwy., E. 

. 607-785-9949 
Ohio Cincinnati, G & H Sis., 10599 Chester Rd. 

, 513-771-8231 
Ore Beaverton, Arneson, 4175 S.W. Cedar Hills 

, 503-646-3416 
Pa Jenkintown, W. Mount, '700-6 Fox Pavilion 

215-886-0383 
Tex Dallas, Aid Elec., 8383 Stemmons Frwy. 

. 214-638-8015 
WashSeattle, Arneson, 5950 Sixth AVfj., S. 

205-762-7664 
For: Can., Montreal, W., Que., S. Hooker, 144 Ronald 

514-487-5151 
For: Can., Toronto, Onl., S. Hooker,761 Jane 

416-767-7725 
BAC ELCTRNS .. 7300 Crescent Blvd., Pennsauken, N.J., 

08110, Tel: 609-662-3031; Sis. Mgr: H.S. Langefeld, Jr. 
BACHARACH INSTR. CO., Div. AMBAC Inds., Inc., 625 

Alpha Dr., Pittsburgh, Pa., 15238, Tel: 412-782-3500, 
TWX: 710-664-2085; Sis. Mgr: D. Tenny 

See Page 957 for TRADE NAME DIRECTORY 

BACHARACH INSTR. CO." West Coast Opern. - J-W 
Prods., 2300 Leghorn St., MI. View, Calif., 94040, Tel: 
415-967-7221; Sis. Mgr: J. Jenkins 

BACHE, SEMON & CO., 636 Greenwich St., New York, 
N.Y., 10014, Tel: 212-924-2121; Sis. Mgr: S. Canter 

BACKER-LORING CORP., 65 Walnut St., Peabody, Mass., 
01960, Tel: 617-531-3600; Sis. Mgr: U.B. Heide 

BACON INDS., 192 Pleasant St., Watertown, Mass., 
02172, Tel: 617-926-2550; Sis. Mgr: R.S. Cass 

BAER, N.S. CO., 9 Montgomery St., Hillside, N.J., 07205, 
Tel: 201-688-2250; Sis. Mgr: SW. Nette 

BAFCO, INC_, 717 Mearns Rd., Warminster, Pa., 18974, 
Tel: 215-674-1700; Sis. Mgr: A.M. Fuchs .......... Pg. 412 
Cal Palo Alto, Mauldin, 200 California 415-326-5291 
Cal San Pedro, ABCO Co., 555 W. Ninth 

213-833-8333 
Fla Orlando, Truex, 3165 McCrory PI: 305-841-8931 
Ohio Dayton, P. Glavinos, 329 Grants Trail 

513-433-2347 
BAGANOFF ASSOCS., INC., 6809 W. FlOrissant, 51. Louis, 

Mo., 63136, Tel: 314-383-2432; Pres: F. Baganoff 
BAILEY INSTRS., INC., 515 Victor 51., Saddle Brook, N.J., 

07662, Tel: 201-845-7252; Sis. Mgr: R.J Bailey 
BAILEY METER CO., SUb. BaBcock & Wilcox, Wickliffe, 

Ohio, 44092, Tel: 216-943-5500, TWX: 216-944-4160; 
Sis. Mgr: C.E. Bergman . 

BAKER CO., INC., 106 Granije SI., Biddeford, Me., 04005, 
Tel: 207-284-5951; Sis. Mgr: T.R. Dawson 

BAKER, J.T. CHEMICAL CO., Phillipsburg, N.J., 08865, 
Tel: 201-859-2151, TWX: 510-235-2924; Sis. Mgr: W.F. 
Schumacher 

BAL, WILLIAM CORP., 947 Newark Ave., Elizabeth, N.J., 
07208, Tel: 201-354-9625; Sis. Mgr: L. Perna 

BALANCE TECHNOLOGY, INC., 41 Enterprise Dr., Ann 
Arbor, Mich., 48103, Tel: 313-769-2100; Sis. Mgr: W. 
Ramer 

BAL.CO CAPACITORS, Div. Balco Elctrns., Inc., 307 

~~~~i~~o_'!. ~I:_~~a~~.~ _N.~:~07~.5~, ~e~:,~~~:~!7'1200, , .. , .... , .v-... ~..,...._ ........... 1t. ' •• ~ •• , •• .0 __ "'.w .......... .. 

Pgs. ,129&,2346,2347,2820,2821 
Cal Culver City, Sodaro Co., 3753 S. Robertson Blvd. 

213-870-6001 
Conn Meriden, Abbitt-Allison, Box 467 203-237-9232 
Fla Winter Park, Spartak,1320 Minnesota Ave. 

305-644-3023 
Md Gaithersburg, Wright Co., 19003 ColHield Ct. 

301-948.5588 
NJ Harrington Pk., Metro Tech. Sis., 39 Bluefield Ave. 

201-768-8495 
NY Jericho, Metro Tech. Sis., 333 N. Broadway 

516-935-3330 
NY Utica, B.D, Hummel Co., 2224 Maynard Ave. 

315-736-7821 
Ohio Columbus, McFadden SiS., 150 E. Broad 51. 

614-221-3363 
Pa Pittsburgh, R.M. Davis Co., 814·Wainwright Dr. 
Tex Dallas, W. Reese Assoc., 3131 Stemr:nons 

" 214-638-6575 
WashSeattle, J.B. Jolly, 10119 51stS.W. 206-938-4166 
Wisc Milwaukee"Gentron Corp., 6000 W. Oklahoma 

414-543-8110 
For: Can.; Ville Lasalle, Que., Electrodesign Ltd., 840 

Lafleur '.514-363-5120 
For: Can., Toronto, Onl., Electrodesign Ltd., 3433 

Bathurst 51. 416-787-0991 
BALDWIN ELCTRNS., 1101 McAlmont 51., Uttle Rock, 

Ark., 72203, Tel: 501-375-7351; Mktg. Mgr: L.R. 
Keenen 

BALLONOFF HOME PRODS. CO., 14055 Cedar Rd., 
Cleveland, Ohio, 44118, Tel: 216-932-3100; Sis. Mgr: 
S.I. Miller 

BALSTON IND'L. LTD., Box C, Lexington, Mass, 02173, 
Tel: 617-482-4150; Sis. Mgr: R. Strauss 

BALTEAU ELECTRIC CORP., 10-14 Mead,ow 51., 
Stamford, Corin., 06902, Tel: 203-324-6118; Mktg. Mgr: 
F,C. Guise , 

BARBER-COLMAN CO., Electro-Mechanical Prods. Div., 
Dept. 5, 12116 Rock St, Rockford, III., 61101, Tel: 
815-968-6833; Sis. Mgr: M. Kelley 

BARBER-COLMAN CO.,lndustriallnstrs. Div., 1300 Rock 
51., Rockford, III., 61101, Tel: 815-877-0241, TWX: 
815-398-0341; Dir. Mktg. W.F. Paetz· 

BARCO CHEM. PRODS. CO., 701-703 S. laSalle, 
Chicago, III., 60605, Tel: 312-427-2957; Sis. Mgr: R.R. 
Barewin 

BARCO, INC., 829 N. Marshall, Milwaukee, Wisc., 53202, 
Tel: 414-276-8515, TWX: 414-322·8396; Sis. Mgr: C.' 
Mach 

BARDEN CO., Div. Interdyne Co., 2217 Purdue Ave., Los 
Angeles, Cal., 90064, Tel: 213~477·3511, TWX: 
910-342-6490; Sis. Mgr: G.D. Nicklas 

BARDEN CORP., 200 Park Ave., Danbury, Conn., 06810, 
Tel: 203-744-2211, TWX: 203-744-0097; Sis. Mgr: G.J. 
Hopkins, 

BARGER CORP., 165 San Lazaro Ave., Sunnyvale, Cal., 
, 94086, Tel: 408-245-4480; Sis. Mgr: F. Peterson 

BARIUM & CHEMS., INC., P.O. Box 218, Steubenville, 
Ohio, 43952, Tel: 614-282-9776; Sis. Mgr: A. Pavlik, Jr. 

BARKER ELEC. SLS.; Box 405, Ship Bottom, NJ, 08008, 
Tel: 609-494-8209; Sis. Mgr: T. Robinson-Cox 
--- Advertisement --'--

Vacuum Thermocouples, Mfr. L.R. 
Graham Co. UHF and STANDARD 
Low Frequency styles from ImA up. 
Accurate RMS and true SQUARE 
LAW outputs with Low Reversal Er­
rors and Compensated Temperature 
Coefficients. Wide current tracking 
ratios, long to fast time responses. Sin­
gle units and matched parameters. 
Complete technical catalog available. 

BARKER PRODS. CO., 344 Central 51., Saugus, Mass., 
01906, Tel: 617-233-6676; Sis. Mgr: W.A. Brackett 

---- Advertisement' -' ---

.BARKER 
MOLDED-ON PLUGS 
AND CONNECTORS 

The greatest name in "Molded-On~' 
plugs and connectors is Barker - manu­
facturers of connecting cables for ev­
ery audio, hi-Ii and stereo need. 
Barker plugs are solid plastic units, 
molded directly onto the wire' ends to 
provide unfailing performance and 
unexcelled appearance. Barker has the 
most manufacturing experience ... the 
most engineering experience. 

BARKER & WILLIAMSON, Beaver Dam & Canal Rds., 
Bristol, Pa., 19007, Tel: 215-788-5581; Sis. Mgr: E. 
Bush 

BARNES CORP., 24 N. Lansdowne Ave., lansdowne, 
DA 1an,;n T .. I· ~1!W1~~.1';~!;. TWl(, !;1n.R6!1-!l!l77: SI ... 

Mgr. K. Blanchard _ ............ _ ................ _ ................. Pg.2591 
Ala Huntsville, Beacon Elctrn. Assocs., 3222 Memorial 

Pkwy. 205-881-5031 
Cal MI. View, Acadia SiS., 2166 Old Middlefield Way 

415-969-9900 
Cal Van Nuys, Dorado Elctrns., 13615 Victory Blvd. 

213-873-4124 
Colo Boulder, Straube Assocs., Box 1649 

303-443-8600 
ConnW. Hartford, Hale-Forden Assoc., 1245 

Farmingt9n Ave. 203-521-5620 
Fla FI. Lauderdale, Beacon Elctrn. Assoc., 651 N.E. 

45th 51. 305-564-4298 
Fla Maitland, Beacon Elctrn. Assoc., 540 S. Maitland 

Ave. 305-647-3498 
Ga A1Ianta, Beacon Elctrn. Assoc., 2285 Peachtree 

Rd. 404-351-3654 
III Chicago, Kennedy Engrg., Inc., 6713 N. Oliphant 

Ave. 312-631-8283 
Kans Overland Pk., Penzner Assoc., 5600 W. 95th 51. 

913-381-0004 
Md Baltimore, Compo SiS;, Inc., 7 Church La. 

301-484-3647 
Mass Melrose, Hale-Forden, 661' Main 51. 617-266-3333 
Mich DetrOit, McShane Co. 313-642-7050 
Minn Minneapolis, M. Westlund Assocs., 5516 13th Ave. 

S. 612-869-0027 
Mo Hazelwood, Penzner Assoc., 400 Brookes La . 

, 314-731-4334 
NJ Teaneck, R.T. Reid Assocs .. 175 Cedar La. 

201-692-0200 
NM Albuquerque, Elctrn, Enterprises, 5206 . 

Constitution Ave. 505-256-1585 
NM Las Cruces, Elctrn. Enterprises, Box 116 

505-524-0126 
NY Fayetteville, M.P. Andrews, Inc., 319 Mott Rd. 

315-637-6405 
NY Kingston, Martin P. Andrews, Inc., Governor 

Clinton Hotel 914-338-2700 
NY New York, R.T. 'Reid Assocs. 212-279-2273 
NC Santee, Beacon Elctrn. Assoc., Box 31 

803-897-2670 
Ohio Medina; McShane Co.', Box 523 216-725-4283 
Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Pa Devon, Electech, Box 181 215-687-5305 
Utah Morgan, Straube Assocs., RFD 1, Box 316 

801-829-6448 
WashSeattle, J.J. Backer Co., 221 W. Galer 51. 

206-283-6470 
EXP: Conn., Stamford, D. Dage Corp., 757, Main SI. 

, 203-324-3123 
BARNES ENGRG. CO., 3012 S Halladay St, Santa Ana, 

Calif., 92705, Tel: 714-545-5561; Sis. Mgr: G.W. Barnes 
BARNES, ENGRG. CO., 30 Commerce Rd., Stamford, 

Conn., 06902, Tel: 203-348-5381, TWX: 710-:474-3367; 
Sis. Mgr: S. Haffner 
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BAR· BEH MANUFACTURERS Be SALES OFFICES DIRECTORY 

BARNES & REINECKE,INC., 351 E. Ohio St., Chlcago,lII., 
60611, Tel: 312-321-0350; Sis. Mgr: J.E. Smart 

BARON-BLAKESLEE, INC., 1620 S. Laramie Ave., 
Chicago, III., 60650, Tel: 312-656-7300, TWX: 
910-229-1526; Sis. Mgr: A.L. Bashe 

. BARRETT· ELCTRNS. CORP.,' 630 Dundee Rd., 
Northbrook, III., 60062, Tel: 312-272-2300, TWX: 
910-686-0007; Mktg. Mgr: W. Dean , 

BARRINGER RESEARCH, LTD., 304 Carlingview Dr., 
. Rexdale, Ont., Can., Tel: 416-677-2491; V.P. Mktg: D.A. 
Whiteman 

BARRON CONTROLS & RELAY CORP., 3 N. Barron 
Blvd., Box 385, Grayslake, III., 60030, Tel: 
312-223-4868; Sis. Mgr: W. Rose 

BARRY CONTROLS, Div. Barry Wright Corp., 700 
Pleasant St., Watertown, Mass., 02172, Tel: 
617-923-1150, TWX: 710,327-1290; Sis. Mgr: R. Erhart 

BARRY RESCH. CORP., 1530 Page Mill Rd:; Palo Alto: 
Cal., 94304, Tel: 415-321-6800 . 

BARTH ELCTRNS., INC., 7777 Wall St., Cleveland, Ohio, 
44125, Tel: 216-524-5.136 

--- Advertisement ---
Microwave, heating for industrial uses 
to improve product quality and reduce 
process time. Microwave heating has 
specific advantages in heating ther­
mally insulating materials such as rub­
ber. If a faster or more uniform method 
of heating is your bottleneck, mi­
crowave heating could be your answer. 
Contact us for a quick appraisal. 

BARTON MINES CORP., North Creek, N.Y., 12853, Tel: 
518-998-2296; Sis. Mgr: J.B. Burns 

BARWOOD ELCTRNS., INC., 120 S. Maryland, Glendale, 
Cal., 91205, Tel: 213-245-4063; Sis. Mgr: W.H.E. 
Barwood 

BASIC CERAMICS INC., Sub. Basic Inc., 221 Seventh 
Ave., Hawthorne, N.J., 07507, Tel: 201-427-4211, 
TWX: 710-988-4133; Sis. ,Mgr:,J. Uker ' 

BASLER ELEC, CO .. Box 269, Rte. 143, Highland, III., 
'62249, Tel: 618-654-2341, TWX: 910-996-2522; Sis. 

Mgr: D.L. Ginther 
BAUMKER MFG. CO., 5144 Enterprise, Toledo, Ohio, 

43612, Tel: 419-726-1874;' Sis. Mgr: L.A. Baumker 
BAUSCH & LOMB, 87971 Bausch St., Rochester, N.Y., 

14602, Tel: 716-232-6000, TWX: 716-235-0672; Pres: 
WOW, McQuilkin 

BAY LABS" INC., 20160 Center Ridge Rd., Cleveland, 
Ohio, 44116, Tel: 216-333-3898; Pres: G.J. Prusha 

BAY PRODS., Div, American Metal Works, Somerset & 
Gurney Sts" Phila" Pa., 19134, Tel: 215-426-6050; 
Asst. Sis. Mgr: Ted,Ford 

BAYSIDE TIMERS, INC., 43-69 162 St., Flushing, N.Y., 
11358, Tel: 212-IN-3-8935; Pres: G, Dorothea 

BEAR MFG. CORP" Applied Power Ind" 2830-5th St., 
Rock Island, III:, 61201, Tel: 309-788-9311;lnd'l. Sis, 
Mgr: H, Sullivan 

BEARINGINSPECTION,10041 Shoemaker Ave., Santa Fe 
Springs, Cal., 90670, Tel: 213-944-6251; V,P. D.L. 
Hutton 

BEAU MOTOR DIV., UMC EIC1rns. Co" 460 Sackett Point 
Rd" N. Haven; Conn" 06473, Tel: 203-288-7731; 
V.P-Mktg, F.H. Rehm 

BEAVER GEAR WORKS, INC" 5459 - 11th St., Rockford, 
III., Mi05, Tel: 815-874-2471 

BECKMAN INSTRS., ADVANCED TECH.,2500 Harbor 
Blvd., Fullerton, Cal., 92634, Tel: 714-871-4848, TWX: 
91(}'592-1260; Mktg, Mgr: W. Wimer 

BECKMAN INSTRS" (AISSD), 2500 Harbor BI~d., 
Fullerton, ,Cal., 92634, Tel: 714-871-4848, TWX: 
910-592-1266; Sis. Mgr: T. Waller 

BECKMAN INSTRS., Cedar Grove, Opers., 89 
Commerce Rd., Cedar Grove, N.J~ 07009, Tel: 
201-239-6200, TWX: 710-994-5781 ............ Pgs. 414,415 
Cal Fullerton, Kendall Co" Box 5368 714-870-4110 
Cal' Palo Alto, Kendall Co., Box 11073 415-322-6338 
Colo Denver, Williams-Assocs., 4971 4971 Jackson 

, 303-388-4391 
Fla' Miami, Brinkley-Pallatz, Box 487' 305-238-0864 
III Chicago, Megatek, lric., 1915 N. Harlem Ave. 

312-889-1277 
Kans MiSSion', Mid-America Elctrns., 5822 Reeds Rd. 

, 913~32-8678 
Md Silver Spring:Gawler-Knoop, 10 Old Post Rd. 

301-589-4406 
MassNewtonville, 1'1. Schult, 815 Washington • 

617-627-5304 
NJ Roseland, Gawler-Knoop, 14 Beaufort 

201-226-4545 
NY Cortland, RJC Assocs" 26 Morningside Dr. 

, 607-753-3909 
Ore Portland, R. Legg, Box 25327 503-292-8824 
Pa Pittsburgh, K. J. Lesker ,.5635 Horning 

412-892-2996 
. Pa Doylestown, Gawler-Knoope, Box 794 

215-348-4646 

Te' Dallas, Crockett Engig. Co., Box 47287 
, 214-637-6120 

BECKMAN INSTRUMENTS, Elctrn. Instrs. Dlv~ 3900 N. 
Aiver Ad., Shiller Pk., III., 80176, Tel: 312-671-3300; SIs. . 
Mgr: A- Melkerson ....................... : ... _ ..................... Pg;' 413 

(Refer II! Beckman Instruments, Fullerton~ Cal. for sales 
office information.) 

BECKMAN INSTAS., Hellpot Dlv., 2500 'Harbor Blvd., 
Fullerton, Cal., 92834, ,Tel: 714-871-4848, TWX: 
910-592-1260; Mktg. Mgr: H.L. Crout ................ _Pg. 4,13 
Ala Huntsville, Murphy & Cota, 904 Bob Wallace Ave. 

205,539-8476 
Ariz Phoenix, Bamhill Five, 537 E. Osborn 

, 602-263-1250 
Cal EI Monte, G.S. Marshall, ,9674 Telstar 

213-686-0141 
Cal Palo Alto, Beckman Instrs., 1117 California Ave. 

415-326-1970 
Cal San Diego, G.S. Marshall, 7990 Engineer 

714~278-6350 

Cal Sunnyvale, G.S. Marshall, 732 N. Pasloria 
408-732-1100 

Colo Denver, Barnhill Five, 1170 S. Sheridan 
, 303-934-5505 

Conn Hamden, Compar New Eng" 2531 Whitney 
, 203-288-9276 

Fla St. Petersburg, Lynch-Geniry Assocs., Box 13248 
813-347-5131 

Ga Atlanta, Murphy & Cota, 500 Plasamour NE 
404-875-2525 

III . Mt. ProspeCl, Magnuson, Box 130 312-956-0700 
Md Silver Spring, Beckman, 12050 Tech 

301-622-2500 
Md Beltsville,Angus, 10759 Tucker 301-345-7050, 
Mass Nevdon Highlands, Beckman, 88 Needham 

617-969-7140 
Mich Detroit,Sheridan Assocs .. Box 128 313-358-3333 
Mich Grand Rapids; Sheridan, Box 6312 616-949-81.10 
Minn St. Paul, Magnuson, 1246 West 7th 612-227-8495 
Mo Florissant, Sheridan, Box 677 314-837-5200 
NJ Moorestown, Beckman, Pleasant Valley Ave. 

609-235-3314 
NJ Moorestown, Angus, Pleasant Valley ,/!ove. 

609-235-1900 
NJ Mountainside, Beckman, US. HWy. #22 at 

Summit Rd. 201-232-7600 
NJ Rutherford, Schley-OTS, 5 Industrial 

, 201 935-2120 
~M Albuquerque, Barnhill Five, 141(}'D Wyoming NE 

, 505-299-7658 
NY Farmingdale, G.S. Marshall: 195 P Cenlral 

516-293-4141 
NY Kingston, Ossmann Comp., 41.1 Washington 

314-338-5505 
NY Rochester, Ossmann, 39 Saginaw 716-442-3290 
NY Syracuse, Ossmann, 132 Pickard Bldg. 

315-454-4477 
NY ,Vestal, Ossmann, 1901 Vestal Pkwy., E. 

607-785-9949 
NC Winston-Salem, Murphy & Cota, 1106 Burke 

919-723-1001 
Ohio Cincinnati, Sheridan Assocs., Bbx 37826 

, 513-761-5432 
Ohio Cleveland, Sheridan Assocs., Box 4457,' , 

216-524-8120 
Ohio Dayton, Sheridan Assocs., Inc., Box 423 

513-277-8911 
Ore Portland, Almac/Stroum, 8888 S.W. Canyon 

503-292-3534 
Pa ,Pittsburgh, Sheridan, 1601 Penn Center 

412-243-6655 
Tex Dallas, Norvell, 10210 Monroe 214-357-6451 
Tex Houston, Norvell, 6440 Hillcroft Ave. 

713;774-2568 
Utah Salt Lake City, Bamhill Five, 2459 S.Main 

, 801-487-1327 
WashSeattle, Almac/Stroum, 5811 6th Ave. 

206-763-2300 
For: Can., Toronto, Ont., Beckman, 901 Oxford 

416-251-5251, 
BECKMAN INSTRS., Porterville Plant, 167 W. Poplar Ave., 

Porterville, Cal., 93257, Tel: 209-784-0800; PIt. '-!Igr: W, 
Misko 

BECKMAN INSTRS., Process Instrs., 2500 Harbor Blvd., 
Fullerton, Cal., 92634, Tel: 714-871-4848,' TWX: 
91(}'592-1260;, Mktg. Mgr: G. Green 

BECO SOLID STATE SYSTEMS, Box 68~, Salem, Va., 
24153, Tel: 703-362-9158; Sis. Mgr: A.T. Ball 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

--- AdvertiSement --'­
BECO Solid State Systems manufac­
tures standard lines of Power Supplies, 
Signal Sources, and Automotive ,Elj:C­
tronics. In addition to the standard, 
lines, BECO manufactures CUSTOM 
power supplies, signal sources, au- ' 
tomotive electronics, and various eleC­
tronic systems, equipment, 
subassemblies, etched circuit boards, 
etc. for government, industrial, and 
consumer application. 

BEDFORD DIV., Sanders Assoc., Crosby Rd., Bedford, 
Mass., 01730, Tel: 603-275-0200, TWX: 710-326-6376; 
Dir. Mktg: J.Stettner 

BEEBE INSTRS"INC., P.O. Box 137, N. While Plains, N.Y., 
10603, Tel: 914-761-8637 

BEECHWOOD MFG., 360 S. Downey Ave., Indpls., Ind., 
46219, Tel: 317-356-2493; Sis. Mgr: R.E. Cox 

BEEDE ELECTRICAL INSTR. CO., INC., S. Main St., 
Penacook, N.H., 03301, Tel: 603:-753-6362, TWX:' 
710-364-6977; S18. Mgr: Lou Issei ............ Pgs. 416,417 

Ala Huntsville, Components SiS., Box 1156 
205-539-6973 

Ariz Tempe, EIC1rn. Compts., 1000 E. Apache 
, 602.967-8809 

Cal LA, Universal COll)p., 2330 Westwood 
213~74-1537 

Cal San' Carlos, EIC1m. Engrg., 1293 Laurel 
, 415-593-2189 

Colo Denver, EIC1rn. Compo SiS., Box 22011 
303-771-0710 

Conn Farmington, i=I .. Perron, 10 Br,iarwood 
203-673-4825 

Conn Trumbull, A. Perron, 36 Louis 203-AM-8-9631 
Fla Ft. Lauderdale, Comps. Sis. Corp., 850 E., 

Oakland Pk. Blvd.' 305-563-1860 
Fla St. ~etersburg, Comps. Sis., Box 9545 

, 813-38(}.7460 
III Skokie, Saffro & Assoc., 3736 Dempster 

312-JU-8-0905 
Iowa Marion, Thomas & Modrcin, 890 17th 

, 319-377-6261 
Kans'Shawnee MiSSion, Thomas & 'Modrcin Assoc., Inc., 

5450 Buena Vista Dr. 913-HE-2-2131 
MilssNorwood, R. Perron, 159 Morse 617-762-8114 
Mich Detroit, Burcaw, 18236 W. McNichols 

313-533-7700 
Minn Mpls, Wenco Sis., 7728 Morgan 612-866-3639 
Mo Hazelwood, Thomas & Madrcin, 47 Vlg. 

314-838-6446 
NH Dover, A. Perron & Co., Inc., 1 Elm St. 

603-742-2321 
NM Albuquerque, EIC1m. Comp., 1811 Carlisle 

505-256-9831 
NY Kingston, Ossman Comp., 411 Wash. Ave. 

914-338-5505 
NY Rochester, Osmann Comp., 280 Metro Pk. 

716-442-3290 
NY Syracuse, Ossmann Comp., 132 Pickard Bldg. 

315-454-4477 
NY Valley Stream, Levison Sis., 66 W. Merrick 

516-561-9696 
NY ,Vestal, Ossman Comp., 1901 Vestal -

. 607-785-9949 
NC Raleigh, Comp., Box 6401 919-832-1897 
Ohio Vandalia, W. Brauer & Assoc., Box 35 

. 513-898-1224 
Ohio Wickliffe, W. Brauer & Assoc., 29300 Euclid 

, 216-943-0801 
Okla Tulsa, Southwest EIC1m. Ind., 2015-C S. 

Lakewood ,918-835-2481 
Pa Devon, B & A Assoc., 237 Lancaster Ave. 

215-688-5173 
Pa Pittsburgh, W. Brauer & Assoc., Box 8466 

412-921-3213 
Tex Dallas, Southwest EIC1rn. Inds., 621 Meadows 

Bldg. . ' 214-EM-3-1671 
Tex Houston, Southwest EIC1m. Inds., 1405 S. Post 

, Oak 713-621-3760' 
Utah Salt Lake Cy., EIC1rn. Comp., 445 E. 2nd 

801-355-5327 
WashSeattle, F. Haight, 3212 Eastlake Ave. 

208-322-1818 
BEEMER ENGRG. CO., Industrial Pk., Ft. Washington, Pa., 

19034, Tel: 215-MI-6-8440, TWX: 510-661-1854; Sis. 
Mgr: J.H. Swartz 

BEHLMAN DIV~ Callfomla lnatrs. eo:, 5150 Convoy St., 
San Diego, Cal, 92111, Tel: 714-279-8820; V.P. Mktg: 
H. W. Clark ............... ; ..... _ ............................... Pgs: 670,671 
Ala Huntsville, Currie Aerospace, Box 1424 

205-536-5850 
Ariz Tempe, Recording Science, Box 27808 

602-275-1372 

eem/1971 
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Cal Downey, RDP Instrs., 11565·B Paramount 

213·923·6784 
Cal San Jose, RDP Instrs., 100 N.Winchester. 

408·248·0120 
Colo littleton, RADCO Elctrns., 2552 Ridge 

303·794·4279 
Conn Hamden, Applied Meas., Inc., Box 5181 . 

203·288·5288 
Fla, Orlando, 'Currie Aerospace, Box 13229, 

305·855·0843 
III Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312·825·1144 
Ind IndianapoliS, Cozzens & Cudahy; 647 Mulford CI. 

317·244·2456 
Mass Acton, Applied Meas., Inc., Box 316617·263·2766 

, Minn Mpls., Cozzens & Cudhay, 7450 France S. 
612·920·1022 

Mo SI. Louis, Cozzens & Cudahy, 10534 Natural 
Bridge ,314-423·1234 

NJ Fairfield,'KLS Assocs., 387 Passaic 201·227·2900 
NJ Hazlet, Mer Mon (2M) Elctrn. Instru., Box 302 

201·264·1851 
NM Albuquerque, Bennewitz, 9720 Candelaria NE 

, 505·298·6775 
NM Albuquerque, Recording Science, 1811 Carlisle 

NE . . 505·265·7631 
NY Syracuse, labtronics, 130 Pickard Bldg. 

, 315·454·9314 
NC Winston·Salem, Currie Aerospace, Box 10329 

, 919·725·1927 
Ohio Medina, Cozzens & Cudahy, 735 South Ct. 

216·725·5660 
Pa Abington, Bach·Stewart, 947 Old York 

215·927·1200 
Tex Austin, Sesco, 512 E. Riverside 512·444·6694 
Tex EI Paso, Recording SCience, Box 4033 

915·565·5530 
Tex Houston, Sesco, 5757 Bellaire 713-668·7840 
Tex Richardson, Sesco, 300 N. Central Expwy. 

. 214·231·9364 

703·256·9105 
WashSeattle, Datacom Assocs., 2207 Fairview 

206·329·2989 
For: Can., Downsview, Onl., Electronetic Sys., 62 

Alness 416·636·3673 
For: Can.,.Dttawa"Onl., Electronetic Sys.: 1342 Bank 

613·733·3781 
For: Can., Montreal, Que., Electronetic Sys., 6420 

Victoria 514·342·4112 
BEHLMAN ENGRG. CORP., Box 4518, 427 N. Nopal St., 

Santa Barbara, Cal., 93103, Tel: 805·963·9019; Sis. 
Mgr: S. Gancher 

BEL FUSE, INC:, 203 Van Vorst St, Jersey City, N.J., 
07302, Tel: 201-432·0463, TWX: 710-730-5301; Sis. Mgr: 
A. SuUa ...................................................... Pgs. 2734-2738 
Cal Burlingame, Leddy, 1319 Howard 415·347·5247 
Cal Los Angeles, Universal Compo Co., 2330 

Westwood Blvd. 213·474·1537 
Colo littleton, Alden SiS., 7386 S. Platte 303·794·1531 
Conn Norwalk, .Eastem Tech. SiS., 'Box 122 

203·846·9133 
III Chicago, Memac SiS., 4740 N. Austin' 

312·545·1033 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

913·362·2366 
Mass Newton, \lRC Co., 134 Upland Rd. 617·332·9600 
Minn Hopkins, Beta Engrg., 128 Jackson 612·938·2551 
Mo SI. Louis, Inland Assoc., 453 N. lindbergh 

314·993·0301 
NM Albuquerque, Alden Sis., '-2400 Morrow 
NY Hempstead, Kahgan Sis., 556 Peninsula 

, , 516·538·2300 
NY Pompey, S. Foster, 2806 Hennaberry 

315-677·3333 
Pa Bala Cynwyd, M. Friedman, 7 Heather 

215-839·3450 
Tex Addison, Parvin Sis. Co., Box 307 214·239·9148 

BEL·TRONICS CORP., 344 W. Interstate Rd., Addison,lII., 
60101, Tel: 312·543·7777; Sis. Mgr: T. Wright 

BELDEN CORP., Box 5070·A, Chicago, III:, 60680, Tel: 
312-378·1000, TWX: 910-221·5620; Sis. Mgr: E. Stull 

BELDING CHEM.INDS., 1430 Broadway, New York, N.Y., 
10018, Tel: 212·CH·4-6040, TWX: 212-640·4690; Sis. 
Mgr: H.l. Smith 

BELFAB, A Unit of Bailey Meter Co., P.O. Box 1881. 
Daylona Beach, Fla., 32015, Tel: 904·253·0628, TWX: 
810-857·0308; Sis. Mgr: E.R. Thompson Sr. 

BELL CO., INC., 106 Morrow Ave., Trussville, Ala., 35173, 
Tel: 205·655·2135; Sis. Mgr: RC. Bell 

BELL, F.W., INC., 4949 Freeway Dr., E., Columbus, Ohio, 
43229, Tel: 614-888·7501, TWX: 810-337·2851; 518. Mgr: 
R.J. Mackessy ............................................ Pgs. 418,1985 
Cal Menlo Park, Straube, 483 Willow Rd. 

415·323·2476 

See Page 957 for TRADE NAME DIRECTORY 

Cal Pasadena, P. Nurches, 2396 E. Foothill 
213·796·5844 

Colo Greeley, G. Moss Elctms., 1530·13 303·353·1452 
Fla Orlando, Physimetrics, 999 Woodcock Rd. 

305·841 ·4956 
Ga Atlanta, Physimetrics, 3376 Peachtree, N.E. 

404·237·8278 
'" Chicago, Carter Elctrns., 4919 W. 63 St. 

. 312·585·5485 
Ind Indianapolis; Carter Elctrns., 6333 Hollister 

317·293·0696 
MassWaltham, Elctrn. Comp., 611 Trapelo 

617·894·6921 
Mich DetrOit, WKM Assocs., 1474 E. Outer Dr. 

313·892·2500 
Minn Mpls., Carter Elctrns., 2401 W. 66th St. 

612·869·3261 
Mo SI. LOuiS, Carter Elctms., 400 Brook Dr. 

I 314·731.2237 
NM Albuquerque, G. Moss Elctrn., 2418 Barcelona, 

S.w. 505·345·1251 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914·698·4411 
NY Syracuse, Labtronics, Inc., 161 Pickard Bldg. 
Ohio Cleveland, Weschler Elec., 4250 W. 130th 

216·251 ·4609 
Ohio Cleveland, WKM Assocs., 16141 Puritas 

216·267·0445 
Ohio Daylon, WKM Assocs., 5335 Far Hills 

513·434·7500 
Pa PaOli, Tyler Griffin Co., 46 Darby Rd. 

215·644·7710 
Pa Pittsburgh, WKM Assocs., 90 Clairton 

412·892·2953 
Tex Ft. Worth, Carey·Wolf, 3327 Winthrop 

817·738·1702 
Tex Houston, Carey·Wolf Co., 4031 Broadway 

713·643·2114 
Wisc Milwaukee, Carter Elctrn., 6400 W. Capitol 

414·464·5555 
FXP' NY, NY .• J, Plasencia. 521 Fifth Ave. 

212·867·8084 
For: Can, Toronto, Ont., Megatronix, 1800 Ave. 

416·783·3329 
BELL FASTENERS CORP., 352 Evelyn si., Paramus, N.J., 

07652, Tel: 201·262-8400, TWX: 710·990·6616; Sis. 
Mgr: W.P. Hackett 

BELL & HOWELL CO., Elctrns. & Instr. Grp., 360 Sierra 
Madre Villa, Pasadena, Calif., 91109, Tel: 
213.796.9381, TWX: 213·577·0067 

BELL & HOWELL CO., Transducer Div., 1400 S. Shamrock 
St., Monrovia, Calif., 91016, Tel: 213·796·9381; Dir. 
Mktg: T.W. Buirley 

BELL PIA PRODS: CORP., 1200 N. Fifth 51., Columbus, 
Ohio, 43201, Tel: 614·299·1487; Sis. Mgr: P. Cartmille 

BELLAIRE ELCTRNS. INC., 81 Main St., Farmingdale, N.J., 
07727, Tel: 201·938·5621 

BELLEVILLE ELCTRNS. CO., 25 Fifth 51., Belleville, Mich .. 
48111, Tel: 313·697·9227; Sis. Mgr: T.R. Scothorn 

BELLOFRAM CORP., 103 Blanchard Rd., Burlington, 
Mass., 01803, Tel: 617·272·2100; Sis. Mgr: J.l. 
Ciegnan 

BELTONE ELECTRONICS CORP., 4201 W. Victoria, 
Chicago, III., 60646, Tel: 312·583·3600; Sis. Mgr: B. 
Wofford, Jr. 

BEMAN MFG., INC., New Cumberland, Pa., 17070, Tel: 
717·938·1451, TWX: 510·650·3539; Sis. Mgr: J.S. 
Newell 

BENCO TELEVISION ASSOC., Div. Redifon (Can.), ltd., 
27 Taber Rd., Rexdale, Onl., Can., Tel: 416·743·4361; 
Sis. Mgr: W.H. Seeley . 

BENDIX AEROSPACE·ELCTRNS., Navigation & Control, 
Teterboro, N.J., 07608; Tel: 201 ·288·2000, TWX: 
201 ·288·4550; Sis. Dir: E. Metzler 

BENDIX CORP., Aerospace Sys. Div., 3300 Plymouth Rd., 
Ann Arbor, Mich., 48107, Tel: 313-665·7766, TWX: 
810·223-6041; Dir. Prod: B. Maddalena 

BENDIX, Automation & Meas., 721 Springfield St., Daylon, 
Ohio, 45401, Tel: 513·254·5377, TWX: 513·944·0406; 
Dir. Mktg: L. Reichbauer 

BENDIX, Cutting Tool, 180 Laurel St., Greenfield, Mass., 
01301, Tel: 413·774-4336, TWX: 510·290·2460; Mktg. 
Mgr: J.w. Constance 

BENDIX, Elec. Power, Hwy. 35, Eatontown, N.J., 07724, 
Tel: 201·542·2000, TWX: 710·722·6686; Sis. Dir: N.P. 
Barny 

BENDIX CORP., Elec. Compo Div .. Sidney, N.Y., 13838, Tel: 
607·563·9511, TWX: 510·261·7550; Sis. Mgr: F.N. 
Bulken I 

BENDIX, Electro·Optics, 1975 Green Rd., Ann Arbor, Mich., 
48107, Tel: 313·663·3311, TWX: 810-223·6029; Sis. 
Mgr: C'v. Johnson 

BENDIX ENVIRONMTL SCI., 1400 Taylor Ave., Dept. 81, 
Baltimore, Md., 21204, Tel: 301-825-5200, TWX: 
710-232-1805; Prod. Mgr: C.W. Barbour ............ Pg. 336 

EXP: N.Y., New YO,rk, Bendix Corp., 605 Third Ave. 

For: Can., Montreal, Que., Aviation Elec. Ltd., Box 
2140,51. Laurent 514·744·2811 

BENDIX, Flight & Eng. Instrs., S. Montrose, Pa., 18843, Tel: 
717·278·1161, TWX: 510·656·3569; Sis. Mgr: R.F. 
Henry , 

BENDIX, Fluid Power, 211 Seward Ave., Utica, N.Y., 13503, 
Tel: 315·797·2500, TWX: 510·242·0284; Dir. Mktg: 
B.W. Goldberg 

BENDIX, Ind'l. Controls, 12843 Greenfield, DetrOit, Mich., 
48227, Tel: 313·272·3710, TWX: 810-243-4028; Dir. 
Mktg: J. Price 

BENDIX CORP., Instr. & life Support Div., 2734 Hickory 
Grove Rd., Davenport, Iowa. 52808, Tel: 319·324·91 01, 
TWX: 319·322·0022; Sis. Mgr: I.H. MacMillan 

BENDIX, Microwave DeVices, Box 239, Franklin, Ind., 
46131, Tel: 317'736-6136, TWX: 810-260-2600; Sis. Mgr: 
W.H. Canfield .... _ ............ _ .............. Pgs. 1555,2591,2756 
Ala Birmingham, Tech. Mktg., Box 5971 205·871·5431 
Cal No. Hollywood, Jewett,13111 Ventura 

213·789·8103 
Cal Oakland, F.W. Moulthrop, 1530 E. 12th 

415·261·7676 
Colo Denver, Gossard, 12159 W. Dakota 303·985·0602 
Conn No. Haven, Forsberg Sis., 22 Broadway 

203·239·5111 
Fla Hallandale, Tech. Mktg., Box 127 305·563·8585 
Fla Orlando, Tech. Mktg., 1511 E. Robinson 

305·843·2500 
Ga Marietta, Tech. Mktg., Box 1152 404·435·0079 
III Chicago, Comms. Engrs., Inc., 7106 N. Western 

Ave. 312·761·0548 
Ind FI. Wayne, Comms. Engrs., 418 E. Berry 

219·743·9866 
Mass Brockton, Forsberg SiS., 646 Summer 51. 

617·522·6300 
Minn Minneapolis, F.B. Hill Co., 7317 Cahill Rd. 

612·941 ·5270 
NJ Montclair, L. Freeman, 484 Bloomfield 

201 ·746·5200 
~IV ~ .. A.'_'n:'r? ~Qrrio~ R. l(,orchAW. R1=I4 MAin 

716·652·1221 
Ohio Dayton, Comms. Engrs., 34 N. Clinton 

513·434·6871 
Ore Portland, C.K. Shanks. 3176 S.W. 87th 

503·292·5656 
Tex Dallas, J. McKinney SiS., 1303 Chemical 

214·631 ·9450 
Va Fairfax, Schibley, 10604 Warwick 703·591·3008 
EXP: N.Y., N.Y., Bendix 1nt'I., 605 3rd Ave. 

212·246·5900 
For: Can., Hamilton, Ont., Simmonds Aerocessories of 

Can., ltd., 637 Parkdale Ave'., N. 416·547·1248 
BENDIX, Mosaic Fabrications, Galileo Pk., Sturbridge, 

Mass., 01518, Tel: 617·347·9191. TWX: 710·347·1190; 
Sis. Mgr: J.M. O'Neil 

BENDIX, Motor Comps., Elmira, N.Y., 14903, Tel: 
607·733·9121, TWX: 510·252·1594; Sis. Mgr: R.D. 
Sanderson 

---- Advertisement ----

Bendix manufactures a complete line 
of electric clutches and brakes from 32 
oz. in. to 12,000 lb. ft., sizes from 7/8 
inches in diameter to nearly 3 feet and 
applications from business machines 
to steel mills., Bendix specializes in 
small clutches for the OEM. 

BENDIX, Scientific Instrs. & Equip., 1775 Mt. Read Blvd., 
Rochester, N.Y., 14615, Tel: 716·458·2550; Dir. Mktg: 
E. Dohring 

BENNETI LABORATORIES, INC., 5800 Christie, 
Emeryville, Calif., 94608, Tel: 415·655·9696; Sis. Mgr: 
R Fisher 

BENTHOS, INC., Edgerton Dr., N. Falmouth, Mass., 02556, 
Tel: 617·563·5917; Sis. Mgr: S.O. Raymond 

BENTLEY·HARRIS MFG. CO., 1050 Colwell la., 
Conshohocken, Pa., 19428, Tel: 215·828·7600, TWX: 
510-660-8829; Mktg. Mgr: M. Nakonechny 

BERG ELCTRNS., INC., York Expwy., New Cumberland, 
Pa~ 17070, Tel: 717·9311-6711, TWX: 510-650-3538; Fld. 
SIs. Mgr: R. Petersen .............................. Pgs. 2592-2595 
Cal Encino, 18075 Ventura Blvd. 213·881 ·4406 
III Elmhurst, 608 N. York 312·832·2050 
Ind Indpls., 7407 Glen'view Dr., E. 317·849·4905 
NH Amherst, Box 583 603·673·5881 

BERGEN LABS., INC., 60 Spruce St., Paterson, N.J., 
07501, Tel: 201 ·278·3020; Di'. Mktg: A.J. Lynn 

BERGEN WIRE ROPE CO., 1234 Gregg St., Lodi, N.J., 
07644, Tel: 201·487·3521 

BERK TEK, INC., Box 60, RD I, Reading, Pa., 19607, Tel: 
215·376-8071; Pres: J.L. Boscov 

BERKELEY NUCLEONICS CORP., 1198 Tenth St., 
, Berkeley, Calif., 94710, Tel: 415·527·1121; Sis. Mgr: M. 
Brown 
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BERKLEY & CO., Spirit Lake, Iowa, 51360, Tel: 
712-336-1520; Sis. Mgr: D. Newbiggin 

BERKSHIRE ELEC. CABLE CO., Leeds, Mass., 01053, Tel: 
413-584-3853; Sis. Mgr: G.R. FlIllds 

BERKSHIRE TRANSFORMER CORP., Rte. 341, Kent, 
Conn., 06757, Tel: 203-927-3541; Sis. Mgr: B.A. 
Hordeski 

BERTAN ASSOCS:, INC., 15 Newtown Rd., Plainview, 
N.Y.,~11803, Tel: 516-293-5340; Sis. Mgr: L. Bertan' 

BEST ELECS. DIV., Harry Levinson Co., 1211 E. Denny 
Way, Seattle, WaSh., 98122, Tel: 206-323-5100, TWX: 
91 D-444-2154; Sis. Mgr: H. Levinson 

--- Advertisement --.-

Best Electric Div. supplies a filII range 
of Vacuum Thermocouples for use in 
measuring True RMS. Both Standard 
Pattern and UHF models available off 
the shelf. Matched Pairs and SpecialS 
available at extra COSt. 
Watch for Multijunction announce­
ment soon. 

BEST MFG. CO., 3214 Troost, Kansas City, Mo., 64109, 
Tel: 816-531-6611; Sis. Mgr: B. French 

BETA INSTR.; 20 OSSipee Rd_, Newton Upper Falls, 
Mass., 02164, Tel: 617'969-6510; Sis. Mgr: M.J. Gallant 

Pg.337 
Cal Mt. View, IFM-North, 2269 E. Middlefield 

415-961-2828 
Cal Pasadena, A-F Sales Engrg., Inc., 1000 E. Walnut 

St. 213-681-5631 
Fla Melbourne, Hanson Assocs., Box 26 

305-727-7474 
III Chicago, Comm. Eng., 7106 N. Western 

" 312-761-0548 
Mass Burlington, Research Instrs., 87 Terrace Hall Ave. 

617-272-1800 
NJ Teaneck, Budd-Tronics, 71 Grayson PI. 

201-837-1660 
NY Schenectady, N.w. Alexander, Box 2529 

518-377-0581 
Pa Phila., ECI,lnc., 1349 W.·Cheltenham 

, 215-927-6262 
Tex Dallas, Mlrs. Mktg. Service, 10303 Carry Back 

. 214-357-6893 
Tex Houston, Mlrs. Mktg. Service, 6306 Schevers 

713-645-3581 

BETAMITE ELECTRONIC DEVICEs' 6321 W. Slauson 
Ave., Culver City, Calif., 90230, Tel: 213-390-3401, TWX: 
910-343-7408; Pres: S.J. Adler .......................... Pg.1660 
Ariz Scollsdale, J. Swanson Assocs., Box 172 

602-947-4379 
Ariz Scollsdale, Klein Aerospace, Box 3244 

602-274-6682 
Cal Escondido, Andrew Elctrn. Comps., Box 2154 

714-747-3015 
Cal Los Angeles, C.E. Holmes, 107 N. Avenue'64 

. 213-256-2255 
Colo Englewood, Klein Aerospace, Box 1056 

. . 303-781-4967 
ConnW. Harllord, Victor Assocs., 893 Farmington Ave. 

203-523-5680 
Fla Palm Bch. Gardens, Trainor Sis., 10475 Riverside 

Dr. 305-622-1383 
Ind Greenwood, Valentine-Schillinger, Box 242 

317-881-3547 
Ind South Bend, Valentine-Schillinger, 5231 S. North 

Lee Ct. 219-291-6258 
Md Baltimore, B. White, 7 ChurCh La. 30t-484-5400 
MassFramington, Victor Assocs., 280 Worcester Rd. • 

617-879-5710 
Minn SI. Paul, Northport Engrg., 2027 Grand Ave. 

612-698-3841 
Mo 5t. Louis, Hitt & Assocs., 9623 St. Charl\3S Rock 

314-426-2322 
NY Hyde Pk., R. Kennedy, Green Tree Dr. N. 

914-229-2269 
NY Rochester, A. Kennedy, 39 Saginaw Dr. 

116-27Hi322 
NY Scarsdale, Bassin Tech. Sis., 52 Fayette 

914-SC3-3334 
Ohio Dayton, Aertronic Assocs.,. 5899 Huberville 

513-253-8144 
Okla Tulsa, Allied Comps., Box 4768 918-939-2848 
Pa King of Prussia, Monteiro Assocs·., 600 Lewis Rd. 

215-265-0634 
Tex Dallas, Allied Comps., Box 38009 214-348-6660 
T ex Houston, Allied Comps., 6400 Westpark Dr. . 

, 713-783-5406 
WashBainbridge Island, Viking Sis., 59 Bill Point 

206-VI2-5611 
BETZELT GMBH, 0-8 Muenchen 80, Trogerslr. 32, W. 

Germany, Tel: 0811-44-30-30, TWX: 47-47-30; Sis. 
Mgr: W. Batzelt 

--- Advertisement 

BETZELT, well-renowned in its field, 
is ail expanding engineering;oriented 
company producing specialized avion­
ics equipment; simulator instruments, 
precision altitude and airspeed trans­
. ducers for autopi1!)ts, wind computers, 
digital cloud coverage measuring sys­
tems, radiosondes, high precision tem­
perature and humidity indicators, 
two-axis servo tripods, sync\tro angle 
indicators and other servo instru­
menis. New additions to product line 
include electromedical equipment, 
servo con trois for nucleonics, optical 
coatings. 

BEUKERS LABS., INC., 1324 Motor Pkwy., Hauppauge, 
N.Y., 11787, Tel: 516-234-2200; Sis. Mgr: J.H. Shanley 

BEVIN-WILCOX LINE CO., Div. Brownell & Co., Inc., 
Moodus, Conn., 06469, Tel: 203-267-2414; Sis. Mgr: 
J.C. Turner 

BF ELCTRNS., 415 S. Nardo, Solana Beach, Calif., 92075, 
Tel: 714-755-1881 

BFC-BERNARD FRANKLIN CO., 4045 Torresdale Ave., 
Phila., Pa., 19124, Tel: 215-JE-3-4500; Sis. Mgr: A. 
Bernard 

B.H. INDS., 5794 Venice Blvd., Los Angeles, Cal., 90019, 
Tel: 213-937-4763; Sis. Mgr: D. Senit . 

--- Advertisement -.--­

SOME' OF OUR PRODUcrS IN­
CLUDE •• , 
"DC to DC or DC to AC Converters 
"Time Delay Modules 
"Thermocouple Meters 
"C\1stom Digital Displays 
"Fail-Safe Power Systems 
For special product requirements, 
write, call or visit B.H, Industries. 
(213) 937-4763 . 

BICRON ELCTRNS. CO., Box 807, Barlow St., Canaan, 
Conn., 06018, Tel: 203-1!24-5125; Adv. Mgr: M.J. Biron 
--- Advertise~ent ---

BICRON's new line of solenoids in­
cludes . the BOX FRAME series~ 
BF1009, BFI212 and BF1616 AC or 
DC, Also custom designed solenoids 
to your requirements. BI.CRON also 
specializes in coil assembly and toroi­
dal winding work: The instrument 
division produces X-ray noncontact 
thickness gages, Multipulse,. and 
square wave generators. 

BIDDLE, JAMES G., Jolly Rdo, Plymouth Meeting, Pa., 
19462, Tet 215-646-9200 ...................................... Pg. 419 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246 

205-539-1771 
Ariz Phoenix, Hyer Assocs., 3003 N. CflIltral Ave. 

602-275-7542 
Cal Burbank, Tech-Ser, Inc., 2435 Naomi St 

213-1!46-9631 
Cal Palo Alto, Tech-Ser., Inc., 800 San Antonio Rd. 

415-326-6400 
Cal San Diego, Tech-Svc., Inc., Box 10544 

714-222"1121 
Colo Denver, D.E. Bond Assoc., 2149 .S. Clermont St. 

. 303-756'1234 
Colo Denver, Hyer Assocs., 2335 S, Inca St, 

. . 303-935-4681 
Fla Orlando, Col-Ins-Co., Inc.; 1313 - 44th SI. 

305-423-7615 
Ga Atlanta, O.V. Scott, Jr. & Assoc., 305 Techwood·· 

Dr., N.W. . 404-523-0927 
Ga Marietta, Col-ins-Co., hic., 200 Carrington Way 

. 404-422-8327 
III Chicago, K.W. Meyers Co., 7256 W. Touhy Ave. 

312-774-6440 
III Geneva, J.G. Biddle Co., Box 408 312-232-8485 
Ind IndianapoliS, K.W. Meyers Co:, 3512 Rockville Rd. 

317-243-6681 
La New Orleans, Butler & Land, Inc., 1067 Magazine 

St. 504-524-0688 
Md Silver Spring, Sel-Tronics, Inc., 721 Ellsworth Dr. 

301-588-7866 
MassNeedh.am Hgts., Cowperthwait & Brodhead, 570 

Hillside Ave. 617-444-9410 
Mich Royal Oak, Satullo Co., 4514 N. Woodwllrd Ave. 

313-549,3910 
Minn MinneaPOliS, K.W. Meyers Co., 4725 ExcelSior 

Blvd. . 612-920-7080 
Mo Kansas City, C.B.Fall Co., 11301 BenningtOn St. 

816-761 ~6545 
Mo SI. Louis, C.B. Fall Co., 317 North'11th St. 

314-241-2433 

See Page 3073 To Get Your Copy of the R"dio-Electronlc Master 

NJ Saddlebrook; L & M Assoc., 511 Victbr St. 
201-1!43-1!700 

NM Albuquerque, Hyer Assocs., 6401 Acoma, S.E .. 
505-265-5961 

NY Brentwood, Le& M Assoc., 7 Mayflower CI. 
. 516-231-8363 

NY RoChester, Savage Sis. Co:, Sox 8425 
. 716-473-4205 

NC Charlotte, Ranson,'Wallace & Co., Inc., 116-1/2 
E. 4th St. 704-334-4244 

NC Winston-Salem, Col-Ins-Co., Inc., Box 5597' 
919-765-3650 

Ohio Cleveland, P.E. Lax Co., 13945 Lake Ave.' 
'.. 216-226-8815 
Okla Tulsa, Butler & Land, 1560 E: 21 st 51. 

. . 918;743-8921 
Ore Portland, Instr. Lab., Inc., 1316 S.E. 7th Ave. 

503-234-6683 
Pa Andalusia, L & M Assoc., 965A Bristol Pike 

215-639-31 rio 
Pa Pittsburgh, P.E. Lax CO.,·,725 WashingtOn Rd. 

412-1!33-5477 
Tenn MemphiS, Butler & Land, Inc., 3181 Poplar AVe. 

901-452-0039 
Tex Dallas, Butler & Land, Inc., Box 8085 . 

. 214-361-6631 
Tex Houston, Butler & Land, Inc:, 9186 Old Katy Rd. 

713-464-3838 
Tex Lubbock,Butier & Land,: Inc;, 4009 Ave. "R" 

806-744-8449 
Utah Salt Lake City, Hyer Assocs., 2896 S. Main 

801-487-7747 
Va Richmond, Virginia Tech. Assoc., Inc." Box 9524 

703-266-9654 
WashSeatile, Inslr. Lab., Inc.: 934 Elliott 'Ave., S. . 

. . . 206-283-5850 
Wisc Milwaukee, K.W: Meyers Co., 4359 S. Howell 

Ave. . . 414-482-1313 
BIMET CORP., Box 518, Morris, III .. 60450, Tel: 

815-942-2600; Sis. Mgr: J.A. Peterson 
BINARY ELCTRNS. OF CAL., 1429 N. State College Blvd., 

Anaheim, Calif., 92806, Tel: 714-772-3070; Sis. Mgr: P. 
Frink 

BIO-MEDICAL ELCTRNS., INC., 653 Lofstrand La., 
Rockville, Md.; 20850, Tel: 301-762-8373; Sis. Mgr: 
A.L Klein . . " . 

BIOCOM,INC.,9522W. Jefferson Blvd.,·Culver City, Cal., 
90230, Tel: 213-1!36-7263; Sis .. Mgr: R. Neustein 

BIOELECTRIC INSTRS., Div. Gen. Microwave, 1'5S:Maiirie 
St., Farmingdale, N.Y., 11735, Tel: 516-694-4545; Sis. 
Mgr: H. Cohen 

BIOMATION CORP., 1070 E. Meadow Cir., Palo Alto, Cal, 
94303, Tel: 415-321-9710; Mktg .. Mgr: Frank Wezniak 

BIONIC INSTRS., INC., 221 Rock Hill Rd., Bala Cynwyd, 
Pa., 19004, Tel: 215-839-3250; Sis. Mgr: . j.M. 
Benjamin, Jr. 

BIOTRONICS, INC., SUb. 'Gulton Inds., 838 Butte St., 
. Redding, Cal., 96001, Tel:' 916-243-5047; Sis. Mgr: 

H.D. Miller 

BIRD ELcTRN., 30303 Aurora Rd., Cleveland; OhiO, 
44139, Tet: 216-248-1200, TWX: 216-248-6458; Sis. Mgr: 
R.E. Neltzelt ........................................ : .......... Pgs. 420,421 
Cal Encino:Bird EICtrn. Corp., 16000 Ventura Blvd. 

213-986-4321 
Cal San Francisco, Bird Electronic Corp. 

415-568-1110 
Fla Altamonte Springs, Bird Eletm. Corp., 703 Beverly 

Ave. . 305-1!31-1530 
Iowa Cedar Rapids, Bird Elctrn. Corp., 611 Higley Bldg. 
MassWaitham, Bird Elctrn. Corp., 235 Bear Hill Rd. 

.' ... 617-1!99-4162 
Pa Lancaster; Bird Elctrn. Corp., 56 N.Duke St. 

. 717-394-3735 
Tex Dallas, BirdElctrn. Corp., 9422 Timberline Dr. 

214'358-3774 
BIRD, RiCHARD H. & CO., INC., 1 Spruce St., Waltham, 

Mass., 02154, Tel: 617-894-0160; Sis. Mgr: A.J. 
Cameron 

BIRNBACH CO., INC.,.l77 HanS.e Ave.; Freeport, N.Y., 
11520, Tel: 516-223-1!400; Sis. Mgr: J.E: Myers 

BIRTCHER CORP.,lnd'l. Div.; Box 0, Monterey Park, Cal., 
91754, Tel:' 213-268-8584, TWX: 91 O~321-3076; Sis. 
Mgr: W. KJacobs .. " 

BISHOP GRAPHICS, 7300 Radford Ave,No: Hollywood; 
Cal., 91605, Tel: 213-982-2000; Sis. ·Mgr:R.T. King 

BISSETT-BERMAN, 3860 Centinela Ave., Los Angeles, 
Cal., 90066,Tet 213-390-3585, TWX; 910-343-6583;Dlr. 
Sis: M.A. Williams ............... ; .......... ; •• ; ... " .. ~ ......... Pg~ 1314 
BISSETT-BERMAN, 3939 Ruffin Rd., San Diego, Cal., 

92112, Tel: 714-278-6500; Sis. Mgr: P.C. Stahl 

BIVAR, tNC.,.1500 S.·LyonSl, Santa Ana,. Cat, 92705 
. Pg.2809 

Cal Long Beach, .Premmco/Ph, 335159th St. 
213-636-9205 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY BIV - BOO 
Cal Palo Alto, Premmco/Ph, 999 Commercial 51. #7 

415-628-5250 
Cal San Diego, Premmco/Ph, Box 7336 714-222-9424 
III Chicago, Kennedy Engr., 6713 N. Oliphant A. 

312-631-8283 
Minn Mpls., Thurston Assocs., 2727 Lyndale Ave. S. 

612-827-1506 
Pa Elkins Pk., K.B. Erdman, 7906 Montgomery Ave. 

215-244-1833 
Tex Dallas, Elcom Co., Box 20313 214-352-5006 
WashSeattle, Blum & Assocs., 2300 N.W. 97th 51. 

206-782-1600 
EXP: Schenectady, N.Y., Elbar Eictrns., Box 660 

518-372-5841 
For: Can., Scarborough, Ont., Lake Engr., 123 Manville 

416-751-5980 
For: Can., St. Laurent, Que., Lake Engr., 3380 Toupin 

514-33.1-4884 
BLACK & DECKER MFG. CO., THE, 701 E. Joppa Rd., 

Towson, Md., 21204, Tel: 301-828-3900; V.P. Prof. Div: 
P. McDonough 

BLACK LIGHT CORP. AMEA., 5114'Walnut Grove Ave., 
San Gabriel, Cal., 91778, Tel: 213-285-3123; Sis. Mgr: 
P.B. Warren 

BLACK LIGHT EASTERN, 29 New York Ave., Westbury, 
N.Y., 11590, Tel: 516-ED-3-4840; Sis. Mgr: M.R. 
Cooper 

BLACK LIGHT PRODS., Box 45278, Chicago, III., 60645, 
Tel: 312-561-4046; Sis. Mgr: J. Richardson 

BLACK & WEBSTER, INC., 281 Winter St., Waltham, 
Mass., 02154, Tel: 617-891-8100, TWX: 710-324-1959; 
Sis: Mgr: J.E. Barber 

BLACKHAWK NETWORKS CORP., 14 N. Parker Dr., 
Janesville, Wisc., 53545, Tel: 608-752-8701; Sis. Mgr: 
R.W. Brandt 

--- Advertisement ---

BLACKHAWK specializes in custom 
Bandpass and SSB .crystal filters. 
We have probably supplied filters simi­
lar to your requirement in the past 13 
years. Samples to your specifications 
in 4 weeks are routine at BLACK­
HAWK. 

BLAKE ELECTRONICS, INC., Muskego, Wise., 53150, Tel: 
414-422·0040; Sis. Mgr: iA. Blake 

--- Advertisement ---

Blake Electronics is a designer and 
manufacturer of Special Purpose Elec-

. tronic Controls and Monitoring Sys­
tems. BEl will develop a high quality 
electronic system for your product or· 
process. Quantities of I to 100,000 at 
OEM prices. 

BLAND CO., Prec. Threaded Prods. Div., 95 Granby St., 
Bloomfield, Conn., 06002, Tel: 203-242-0755; Sis. Mgr: 
J. Livingston 

BLH ELCTRNS., INC., Sub. Baldwin Lima Hamilton Corp., 
42 Fourth Ave., Waltham, Mass., 02154, Tel: 
617-894-6700, TWX: 710-324-0683; Sis. Mgr: R.A. 
Welch 

BLiCKMAN, 5., INC., 201 Gregory Ave., Weehawken, N.J., 
07087, Tel: 201-UN-3-0800;·Sls. Mgr: T.B. Lanahan 

BLiLEY ELECTRIC, 2545 W. Grandview Blvd., Erie, Pa., 
16512, Tel: 814-838-3571, TWX: 51CH;96-6886: Sis. Mgr: 
G.E. Wright ................. , .................... Pgs. 1367-1372,2733 
Cal L.A., Elsner-RambO, 2526 Hyperion 213-664-2928 
Fla Melbourne, Hanson Assocs., Box 26 

305-727-7474 
III Hinsdale, Hill-Gray, 2 Salt Creek La.· . 

312-325-4810 
Iowa Cedar Rapids, J. Vrbik, 3-50th St., N.E. 

319-377-8244 
MassChestnut Hill, P. Sturgeon, 1330 Boylston 

617-734-7710 
NY Buffalo, A. Mitscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Elmont, F. Schmitt; 311 Meac:ham 516-437-8150 
Ohio Columbus, McFadden SiS., 150 E. Broad 

216-221-3363 
Ore Portland, C.K. Shanks, Box 25375 . 503-292-5656 
Pa. Pittsburgh, A.E. Tanner, 486 Broadmoor 

412-561-4687 
Tex Grand Prairie, Howell SiS., Box 747 214-262-5153 
EXP' N.Y., Roslyn, Telesco Inl'l., 1044 Northern 

516-484-4920 
For: Can, Winnipeg, Man., Smith-Paterson, 1550 Erin 

204-774-1855 
SPECIAL REPRESENTATIVES FOR ULTRASONIC 

DELAY LINES: 
Md Laurel, J. J. Wild, Inc., 380 Main St. 301-776-7670 
Mass Needham, J. J. Wild, 570 Hillside Ave. 

617-444-2366 
NJ Mountainside,J. J. Wild, Box 1217 201-654-3272 
NY Hastings on Hudson, J. J. Wild, Box 266 

914-963-3803 

See Page 957 for TRADE NAME DIRECTORY 

NY Jeiicho, J. J. Wild, 400 Jericho Tpke. 
516-935-6600 

Pa Southampton, J. J. Wild, 80 Second St. Pike 
215-357-6645 

EXP: Conn., Stamford, Dage Corp., 757 Main 
203-324-3123 

BLISS ELCTRN. CORP., Box 366, Sussex, N.J., 07461, 
Tel: 201-875-3800; Sis. Mgr: F. Colonna 

BLOC-LITE, See LVC Inds. Inc. 
BLOCKSOM & CO., Box 300, Michigan City, Ind., 46360, 

Tel: 219-TR-4-3231, TWX: 810-296-3982; Sis. Mgr: 
C.F. Westmar, 

BLONDER-TONGUE LABS., INC., One .Jake Brown Rd., 
Old Bridge, N.J., 08857, Tel: 201-679-4010; Dir. of 
Mklg: 1.5. Blonder 

BLU-RAY INC., 2923 Westbrook Rd., Essex, Conn., 06426 
BLUDWORTH MARINE DIV., States Elctrns. Corp., 10 

Adams St., Linden, N.J., 07036, Tel: 201-925-8650; Sis. 
Mgr: A. Stiansen 

BLUE M ENGRG. CO., Dlv. 'Blue M Electric Co., 138th & 
Chatham St., Blue Island, III., 60406, Tel: 312-385-9000, 
TWX: 91CH;89-3398: Sis. Mgr: A. Lazzara ........ Pg.389 
Ariz Scottsdale, 7244 E. Indian School Rd. 

602-947-7026 
Cal EI Monte, 9650 Telstar Ave. 213-442-6672 
Cal Los Altos, 4898 EI Camino Real 415-969-9384 
Conn Milford, 1340 Boston Post Rd. 203-878-5937 
Ga Atlanta, 2989 N. Fulton Dr., N.E. 404-237-7644 
Mass Framingham, 51 New York Ave. 617-235-8320 
Mich Oak Park, 21590 Greenfield Rd. 313-399-4660 
NY New Rochelle, 271 North Ave. 914-632-1465 
Ohio CinCinnati, 1821 Summit Rd. 513-821-6278 
Pa Ardmore, 219 E. Lancaster 215-649-1448 
Tex . Garland, 2301 Forest La. 214-272-2509 
WashSeattle, 1836 Westlake Ave., N. 206-282-0606 

BLUM, JULIUS & CO., INC., Box 292, Carlstadt, N.J., 
07072, Tel: 201-438-4600, TWX: 710-989-0112 . 

BODINE ELEC. CO., 2542 W. Bradley Pl., Chicago, III., 
60618, Tel: 312-478-3515; SIs. Mgr: H.M. Fulmer 

Pg.1581 
Cal Los Angeles, C,E. Mello, 406 S. Main S~. 

213-626-9159 
Cal San' Francisco, J. F. Cady, 1485 Bayshore Blvd. 

415-467-8656 
Mass Bedford, F. Olson & Son, 30 Shawsheen Ave. 

617-275-7644 
Mich Grosse lie, Miller & Miller, Box 36 313-386-0900 
Minn Minneapolis, E. A..Kaye, 1840 Major Dr. 

, 612-588-2821 
NY Buffalo, S.E. Shea & H.H. Cardozo, 3871 Harlem 

Rd. . 716-834-3377 
NY New York, D. V. Mayorga, 55 W. 42rid St. 

212-565-2841 
NY Rochester, J. F. Serr, 3700 East Ave. 

716-586-6226 
NY E Syracuse, A. H. Nichols, 6666 Old CollalT)er 

Rd. 315-437-2813 
Ohio Chagrin Falls, D.E. DeWolf, 17877 Lost Trail Dr. 

216-543-1591 
Ore Portland, Donal Co., Box 19013 503-246-3131 
Tex Dallas, General Power Equip. ·Co., 6770. Twi~ Hills 

·214-368-4655 
Tex Houston, General Power Equip. Co., 4507 San 

Jacinto 713-524-1895 
Va Lynchburg, Electro Mechanical Handling, Inc., 450 

Oakley Ave. 703-847'6611 
EXP: N.Y., New York, Export Depl.,Bodine, 55 W. 42nd 

51. 212-239-8540 
BODNAR PRODS. CORP., 30 Grove Ave., New.Rochelle, 

N.Y., 10801, Tel: 914-636-4664; Pres: J. Hebron 
BOEHME, H.O., INC., 45 S. Service Rd., Plainview, N.Y., 

11803, Tel: 516-293-6800; Sis. Mgr: R: Reinhardt 
BOGEN DIV., Lear Siegler, Inc., P.O. Box 500, Paramus, 

N.J.; 07652, Tel: 201-343-5700, TWX: 201-488-8109; 
Pres: J.T. Morgan 

BOGUE ELEC. MFG. CO., 52 Iowa St., Paterson, N.J., 
07509, Tel: 201-525-2200; Sis. Mgr: T.C. Spencer 

BOLT BERANEK & NEWMAN, Data Equipment Dlv., 
1762 McGaw Ave., Santa Ana, Calif., 92705, Tel: 
714-546-5300; SIs. Mgr: S.H. Zuck ...................... Pg.587 
Ala Huntsville, W.A. Brown Instrs., 1314 Buford 

205-539-6884 
Ariz Phoenix, Moxon Elctrns., 15 N. 40th 602-273-7363 
Cal Los Angeles, Moxon Elctrns., 2311 Pontius 

213-272-9311 
Cal San Diego, Moxon'Elctms., 2054 Garnet 

714-274-6595 
Cal Sunnyvale, Moxon Elctrns., 1259 Birchwood 

408-734-4352 
Colo Denver, F. Gates Co., 700 E. Louisiana 

303-722-4674 
ConnW. Hartford, Instr. DynamiCS, 345 Main 

203-233-5503 
Fla FI. Lauderdale, W. Brown InSlrs., 961 N.W. 53rd . 

305-564-6000 

Aa Orlando, W. Brown Instrs., 222 Weber 
904-243-6424 

Ga Tucker, W. Brown Instrs., 1682 Weymouth 
404-939-1674 

III Chicago, K.w. Meyers, 7256 W. Touhy 
312-774-6440 

Ind Indpls., K. Meyers Co., 3512 Rockville 
317-243-6681 

Md Silver Spring, Gawler-Knoop Co., 10 Old Post 
Office Rd. 301-589-4406 

MassWakefield, Instr. Dynamics, Lakeside Off. Pk., #7 
617.245-5100 

MichFarrnington, Carter, McCormlc & Peirce, 23995 
Frwy. Pk. 313-477-7700 

Minn Mpls .. K. Meyers Co., 4725 Excelsior 
612-920-7080 

NJ Roseland, Gawler-Knoop Co., 14 Beaufort 
201-226-4545 

NM Albuquerque, F. Gates Co., 2631 Texas 
505-298-1875 

NY Syracuse, Labtronics, Inc., 130 Pickard Bldg. 
315-454-9314 

Ohio Cleveland, Carter, McCormic & Peirce, 21380 
Lorain Rd. 216-333-5650 

Ohio Dayton, Carter, McCormic & Peirce, 5423 
Webster 513-278-5873 

NC Winston-Salem, W. Brown Instrs., 1108 Burke 
919-725-5384 

Tex Houston, Scientific SiS., 6400 Westpark 
713-781-2711 

Tex Richardson, Scientific Sis .. 777 S. Central Expwy. 
214-231-6541 

Utah Salt Lake City, Scientific SiS., 455 E. 4th South 
801-359-1101 

WashSeattle, Arva, Inc., 1320 Prospect 206-622-0177 
BOMAC ELCTRNS., INC., 18755 Napa St., Northridge, 

Cal., 91324, Tel: 213-886-2161; Sis. Mgr: R.B. 
McKnight 

BOWMAR/ALI, INC., Sub. Bowmar Instr. Corp., 531 Main 
St., Acton, Mass., 01720, Tel: 617-263-7756, TWX: 
71n_"lJt7_1AA1" C:::I~ Un .. • I CI! U!:Ihnn.a" 

BOOKER 8. WAI.LESTAD: 1324 S."5th 51.: Hopkins, Minn., 
55343, Tel: 612-935-8871; Sis. Mgr: E. Ostergard 

(Refer to Thermotech COil Forms & Components Div. for 
sales representatives.) 

BOONTON ELCTRNS., Rte. '287 & SmOh, Parsippany, 
N.J., 07054, Tel: 201-887-5110, TWX: 7111-986-8241: 
Mktg. Mgr: F. Stevens ........ _ ........ _ ••• _ ... _. Pgs. 422,423 
Ala Huntsville, J." Highsmith, 3322 S. Memorial 

205-881-3294 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd 

602-253-6104 
Cal N. Hollywood, O'Halioran, 10700 Ventura 

213-877-0173 
Cal Palo Alto, O'Halioran, 3921 E. Bayshore 

415-326-1493 
Cal San Diego, O'Halioran, 3760 Midway 

. . . 714-224-2824 
Colo Denver, Hytronic Meas., 4940 E. 39th 

303-388-4081 
Conn Hamden, Scientific Devices, 2315 Whitney 

. 203-248-9361 
Aa Orlando, J. Highsmith, 2543 Ind'l. Blvd. 

305-293-5202 
III Chicago, K. Meyers, 7258 W. Touhy 

312-774-6440 
Ind Indpls., K.W. Meyers, 3512 Rockville 

317-243-6681 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third 

. 319-366-1591 
Kans Prairie Vlg., Engrg. Svcs., 7924 A State Line 

913-649-4000 
Md Silver Spg., Sel-Tronics, 721 Ellsworth 

301-589-3391 
MassWakefield, Scientific DeviCes - N.E., 591 North 

Ave. 617-246-0920 
Mic:h Ypsilante, Micro Sis., 650 Greenlawn 

313-482-1229 
Minn Mpls .. K.W. Meyers, 4725 Excelsior 612-920-7080 
Mo 51. Louis, Engrg. Svcs., 6717 Vernon 

314-726-2233 
NJ Englewood, Scientific Devices, 95 Cedar 

. '201-871.-3916 
NM Albuquerque, Hytronic Meas., 205 San Pablo 

505-268-3941 
NY Hyde Pk., Scientific Devices, 158 S. Albany Post 

914-229-5655 
NY Syracuse, Scientific Devices, 5858 E. Molloy 

315-457-7420 
NC Charlotte, J.L..Highsmlth, 3733 Monroe 

704-333-7743 
Ohio Cleveland, Micro SiS., 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy La. 

513-298-3033 
Pa Melrose Pk., Meyers, 613 W. Cheltenham 

215-224-1663 
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BOO' -BTU 
Tex Dallas, Airep Elctrns., 6300 N. Central 

214-363-5291 
. Utah Salt Lake Cy., Hytronic Maas., 2022 S. Main 
.' ' 801-466-4924 

Va Richmond, J.L. Higlismith, 5003 Brook 
, 703-266-2060 

WashBelievue, ScientifIC Devices, 854 1000h 
206-454-0901 

Wisc Milwaukee, K.W. Meyers, 4359 S. Howell 
414-482-1313 

EXP:N.J., Parsippany, Boonton Elctms. Corp., Rte. 
, 287, at Smith Rd. 210-887-5110 

For: Can., Montreal, Oue., Canadian-Marconi Co., 
2442 Trenton Ave. 514-738-9441 

BOONTON ELECTRONICS CORP., Automation Prods. 
Dlv., 1279 U.S. Rte. 46, Parsippany, N.J., 07054, Tel: 
201-335-9550, TWX: 710-986-11241; Sis. Mgr: R.W_ Sierk 

Pg. 423 
Ala Huntsville, J. Highsmith, 3322 S. Memorial Pkwy. 

, 205-881-3294 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd St. 

. 602-253-6104 
Caf N. Hollywood, O'Halioran Assocs., 10700 Ventura 

Blvd. . 213-877-0173 
'Cal Palo Alto, 'O'Halioran Assocs., 3921 E. Bayshore 

. 415-326-1493 
Cal San Diego, O'Halioran Assocs., 3760 Midway Dr. 

, 714-224-2824 
ColO Denver, Hytronic Meas., 4940 E. 39th Ave. 

303-388-4081 
Fla Orlando, J. Highsmith, Box 7835 305-293-5202 
III Chicago, K.,Meyers, 7256 W. Touhy Ave. 

312-774-6440 
Ind Indianapolis, K. Meyers, 3512 Rockville Rd. 

317-243-6681 
Iowa Cedar Rapids, Engrg Svc., 1026 3rd Ave. S.E. 

319-366-1591 
Kans Prairie Vlg., Engrg. Svc., 7924-A State Une 

913-649-4000 
Md Silver Spg., Sel-Tronics, ,Box 192 301-589-8554 
Mass Burlington, R.J. Sicles Assocs., 12 cambridge St. . 

617-272-7285 
Mich Ypsilanti, Micro Sis., 650 Greenlawn Ave. 

313-482-1229 
Minn Minneapolis, K. Meyers, 4725 Excelsior Blvd. 
. 612~920-7080 

'Mo SI. Louis, Engrg. SVC., 6717 Vernon Ave: 
, . " 314-726-2233 

NJ Parsippany, Boonton Elctrns., U.S. Rtil. 46 
201-335-9550 

NM Albuquerque, Hytronics Meas., 205 San Pablo, 
S.E. ,505-268-3941 

NY Elmont, Crane '& Egert; 146 Meacham Ave. 
. 51&:488-2100 

NY Syracuse, Scisn. Devices, 140 Pickard Bldg. 
315-455-5696 

!'IC Charlotte, J.Highsmith, Box 9367 '704-333-7743 
Ohio Dayton, Micro Sis., 1250 W. Dorothy La 

, 513-298~033 
Pa Melrose Park, R. Meyers Assocs., 613 W. 

Cheltenham 215-224-1663 
Tex 'Dallas, Airep Elctrns., 6300 N. Central Expwy. 

" 214-363-5291 
Utali Salt Lake City, Hytronic Meas., 2022 S. Main SI. 

. '801-466-4924 
Va Richmond, J. Highsmith, 2604-0 Buford Rd. 

. . 703-272-5888 
WashBelievue, Scientific Devices-Nor;lhwest, 854 l06th 

Ave., N.E. 206-454-0900 
BOONTON, MOLDING CO., INC., 300 Myrtle Ave., 

Boonton, N.J., 07005, Tel: . 201-334-4400, TWX: 
201-334-6366;, SiS. Mgr: K.R. Broo :. 

I;!ORDEN CHEMICAL CO., Krylon Dept., Ford & 
'WaShington, Box 390, Norristown, Pa., 19401., Tel: 
. 215-279-1950; Gen'l. Mgr: J.J.McAnaily 

BORDEN CHEM., Div. Borden, Inc., 350 Madison Ave., 
New York, N.Y., 10017, Tel: 212-573-4000, TWX: 
212-667-6270; Pres: H.C. Wechsler 

BORG-WARNER CONTROLS, 3300 S. Halladay St., 
Santa Ana, Cal., 92702, Tel: 714-545-5585; Mktg: Mgr: 
R.L. Calvin " 

BORG-WARNER THERMOELECTRICS, Dept. 
Borg-Warner, Wolf & Algonquin Rds., Des Plaines, III., 
60018, Tel: 312-827-3131; Sis. Mgr: R.W. Meyer 

BOSE CORP., 1 Strathmore Rd., Nati9k, Mass.,OI760, Tel: 
61.7-655-5560; Sis. Mgr: R.L. Komack 

BOSSERT MFG. CORP., 1030 Osw!l.90 St., Utica, N.Y., 
13503, Tel: 315-797-1600; Sis. Mgr. D.R. Samson 

BOSTITCH. Div. of Textron,lnc., Briggs Dr., E. Greenwich, 
'R.! .. 02818, Tel: 401,-TU-4-2500; Gen·1. Sis. Mgr: E.F. 
Pogor 

BOSTON DIGITAL CORP., 21 Main St., Ashland, Mass .• 
01721, Tel: 617-881-1600;,Sls. Mgr: A. Aykanlan 

BOSTON INSULATED WIRE & CABLE CO., 65 Bay St., 
Dorchester, Mass.,' 02125, Tel: 617-2~2104, TWX: 
94-540; Sis. Mgr: W. Neumeyer 

MANUFACTURERS & SALES OFi=ICES DIRECTORY 

BOURNS, INC., Inslr. Div.,6135 Magnolia, RiverSide, Calif., NC' Raleigh, A.B. Andrews & Co., 333 Fayetteville St. 
92506, Tel: 714-684-1700, TWX: 910-332-6103; Sis. 919-633-5565 
Dir: R. Spitsnaugle Ohio Dayton, Dynel Co .• Box 7, Centerville Br. 

BOURNS, INC., Trimpot Prods. Div., 1200 Columbia Ave., ' 513-434-6467 
Riverside, Cal., 92507, Tel: 714-684-1700, TWX: Pa Philadelphia, V.S. Malta, Box 4007 215-636-5122 
714-682-9582; V.P. Mktg: R.C. McColloch Pa Pittsburgh, R.I". 'Clark Co., Inc.; 10517 Undberg 

BOURNS PACIRC MAGNETIC CORP., Div. Bourns, Inc., Ave. 412-242-9500 
Box 1398, Romoland, Calif., 92380, Teb 714-657-5195, Tex' Dallas, Elcom Co., Box 20313 . 214~352-5006 
TWX: 910-332-1252 M. Caplan .' BRAND DIELECTRICS, INC., Route 203, N. Windham, 

BOURNS" SECURITY SYS" 681 Old Willetts Path, Co '06256 T 12034236321 SIM P B H 
Sml'thtown, N.Y., 11787, Tel'. 516-234-0460, TWX'. nn., , e: - - ; S. gr: . . arvey 

BRAND-REX CO., Box 498, Willimantic, Conn., 06226, Tel: 
510-227-6558; N.S.M: T.B. Rieger 203-423-7771, TWX: 710-440-2247; V.P. Mktg: J.P. 

BOW SOLDER PRODUCTS, 25 Amsterdam St.,Newark, O'Conner . 
N.J., 07105, Tal: 201-621-6996; Sis. Mgr:·S. Turkus BRANDYWINE FIBRE PRODS. CO., 1501 Popular St., 

--- Advertisement --- Wilmington, Del., 19805, Tel! 302-0L-4-2431; Sis. Mgr: 
Manufacturers of: QPL approved M.R. Stokes ,,' 
rosin core solders; acid core and ,solid BRANSOtlj, CORP., 'Box W, Denville, N.J., 07834, Tel: 

. wire solders; extruded bar solders; fus~ 201-625-0600, TWX: 710-987-6466; Sis. Mgr: C.G. 
ible alloys in wire and ribbon form; Braun' " 
QPL approved rosin fluxes; acid and BRANSON INSTRUME'NTS CO., 76 Progress Dr., 
organic fluxes;, flux thinners and Stamford, Conn., 06904, Tel: 203-324-6721, TWX: 
removers; speciality retail packages. 710-474-0893; Sls .. Mgr: K.P. Hayes 

BOWERS ELCTRN. LABS., 3128 Marion Ave., Evansville, BRANSON SONIC POWER, Sub. Smith Kline & French, 
Ind., 47712, Tel: 812-985-2687 Eagle Rd., Comme(ce Pk., Danbury, Conn, 06810, Tel: 

. 203-744-0760; Sis. Mgr: B. Tyrrell 
BOWMAR INSTR. CORP., 8000 Bluffton Rd., Ft. Wayne, BRAUN, H., TOOL &' INSTR. CO., 140 Fifth Ave., 
Ind., 46809, Tel: 219-747-3121, TWX: 810-332-1510; SIs. Hawthorne, N.J., 07506, Tel: 201'427-1773; Sis. Mgr: 
Mgr: J.R. Blakeslee .. _ ... _ ... _ Pgs. 1312,1313,1442,1582 R.C. Boderck 
Ariz Paradise Valley, Bowman Instr., 5922 E. Cheny BRELONIX, INC., 106 North 36th St., SeatHe, Wash, 

Rd. . '602-949-0909 98103, Tel: 206·ME-3-1964; Sis. Mgr: H,.W. Blake 
Cal Burbank, Bowmar Inslr.Corp., 3407'W. Olive St. BREVEL PRODS. CORP., Broad'& 16th St., Carlstadt, 

213-843-4545 N.J., 07072, Tel: 201-933-0220; Sis; .Mgr: R. Parker 
Cal Palo Alto, Testco, Inc., 941 Charleston Rd., #2 BREW RICHARD 0.,& CO., INC.; 90 Airport Rd., Concord, 

415-326-5320 N.H., 03301, Tel: 603-225-6605; Sis. Mgr: S. Dressler 
Ga Stockbridge, Bowmar Instr., Box 508 BRIDGES FRANK ASSOCS., INC., 619 Hollywood Ave., 

404-474-1330 . Cherry Hill, N.J., 08034, Tel: 609-663~7676 
Mass Midway, Gallager SiS., 135 Main St. 617,533-7292 : BRIGHT STAR INDS., 'INC., 600 Getty Ave:, Clifton, N.J., 
Mo St. Charles, Bowman Instrs., 2 Oak Forest, Rte. 4 07015, Tel: 201-772-3200; Sis. Mgr:P.P. Barnthouse 

314-447-5980 BRINKMANN INSTRS., INC., Cantiague Rd., Westbury, 
NJ Fairfield, Electra-Mec. Assocs., 345 Caplin Dr. N.Y.,'11590, Teb516-334-7500, TWX: 222-6254; Sis. 

. 201-227-0585 Mgr: J: Brown ' , 
NJ Matawan, Bowmar Instr~ Corp., 13 Incline PI. BRISTOL DIV, Americari Chain & Cable, Waterbury, Conn, 

201-526-0400 06720, Tel: 203-756-4451; Sis. Mgr: H.F: Mengel 
NY Clinton, Garret Air Supply, Lincoln Dr. BRITEC LTD., 17 CharlngCrossRd., London, W.C.2, 

315-735-8341 England, Tel: 01-930-3070; Sis. Mgr: J.J. Lionnet 
NY Smithtown, Electra-Mec AssoCs., 83 Landing Ave. BRITISH 'INSULA TED 'CALLENDER'S CABLES, LTD .. 21 

516-724-5979 
Tex Fort Worth, W.P. Fralla, Box 12625 817-738'2002 Bloomsbury St." London WC1B 30N, Eng., Tel: 

, 01-637-1300; E)<ec. Dir: A.E. Wemly 
WashSeattle, Testco; Inc., Boeing Fld., Admin. Bldg. BRK ELCTRNS., 525 Rathbone Ave., AUrora, III., 60538, 

' 206-762-8220 Tel: 312-892-6751; Sis. Mgr: W. Ogden 
For: Can ... Ottawa, Ont:, Bowmar, 1257 Algoma Rd. BROAOVIEW INDS. CORP., 55 ,.Broadfield Rd., 

613-746-3100 
BOWMARfTIC, INC., 850 Lawrence Dr., Newbury pa:rk, Hempstead, N.Y., 11550, Tel: 516-486-1996; Sis. Mgr: 

Calif., 91320, Tel: 805-498-2161, TWX: 910-336-1265; M.J. Woltcheck 
V.P. Mktg: H.W. Bauer ' BRON-SHOE CO., 1313 Alum Creek Dr., Columbus, Ohio, 

BOZAK, R.T. MFG. CO., Box 1166, Darien, Conn., 06820, ' , 432()9, Tel: 6,14-253-7996 
Tel: 203-838-6521 BROOKFIELD ENGRG. LABS., INC., 240. Cushing St., 

BRADLEY INOS., Div. Richarson-Merrell, 11040 King St., Stoughton, Mass., 02072, Tel: 617-344-4310; Sis. Mgr: 
Franklin Park, 111.,60131, Tel: 312-455-3500, TWX: L.A. Di Corpo ' " . 
910-227-3163; Sis. Mgr: O.K. Takacs BROOKFIELD WIRE CO" INC., Box 248, Brookfield, 

BRADLEY SEMICONDUCTOR CORP., 275 Welton St., 'Mass., 01506, Tel: 617-867-6474, TWX: 617-867-6534; 
New Haven, Conn., 06506, Tel: 203-787-7181; Pres: Sis. Mgr: J.L. Harrington 
C.D. Bradley BRO()KS INSTR..DiV., Emerson Elec. Co., Hatfield, Pa., 

BRADOHM, INC., 65 South Ave., Salamanca, N.V:, 14779, 19440, Tel: 215-368-2000; Sis. Mgr: R. Edsall 
. Tel: 716-945-2340; Sis. Mgr: R.H. Muntz BROOKS & PERKINS, INC., Advanced Structures Div., 

BRADY, W.H. CO., 710 W. Glendale Ave., Milwaukee, 12633 Inkster Rd., Uvonia, Mich., 48151, Tel: 
Wisc., 53201, Tel: 414-332-6100, TWX: 910-262-3151; 313-522-2000, ,TWX: 313-222-5669; Sis. 'Mgr. G. 
Sis. Mgr: R.L. Blasko Cleland 

BRAM METALLURGICAL-CHEM., 245 W. Chelten Ave., BROOKS RESCH. & MFG., INC., 5612 Brighton Terr., 
Phila., Pac, 19144, Tel: 215-GE-8-4900; Sis. Mgr: H.H. Kansas City, Mo., 64130, Tel: 816-EM-3-6288 
Bram BROWER LABORATORIES, INC., 241 Crescent St., 

BRAMCO CONTROLS, Dlv. Ledex, College & 'South Waltham, Mass., 02154, Tel: 617-699-6515; Sis. Mgr: 
D. Campbell 

Sts., Piqua, Ohio, 45356, Tel: 513-773-8271; SIs. Mgr: BROWN-BRIDGE MILLS, INC., E. Water St., Troy, Ohio, 
D.H. Karstens ............ ~ ..... _._ ......... , .......... Pgs..1406,1523 45373,.Tel: 513-335-0561, TWX: 810-456-2902; Sis . 
Cal Palo Alto, O'Donnell Assocs., 1955B EI Camino 

Real . 415-327-9260 Mgr: J.P. Wilt 
Cal . Torrance, O'Donnell Assocs., 18053 Crenshaw BROWN MFG. CO., 2000 Dempster St., Evanston, III., 

Blvd. 213-323-9243 60.204, Tel: 312-869-8800; Pres: J. Neuman 
Fla Clearwat W B W' be I'C 532 S Ft BROWNING LABS., Box 310,' Laconia, N.H., 03246, Tel: 

er, .. 1m r yo., .. 603-524-5454; Sis. Mgr: D.C. Crutcher 
Harrison Ave. 813-446-7072 BRUUN & CO., 2920 Ma,rtindale Ave., IndianapoliS, Ind., 

Fla Orlando, W.B. Wimberly Co" 500 S. Osceola St. '46205,' Tel: 317-923-3211', Sis. Mgr.: F. Montovani 
305-425-3083 

III laGrange, Bierhaus SiS., Inc., 1013 East 31st St. BRUNO-NEW YORK IN OS. CORP., 636 Eleventh Ave.: 
312-354-5100 New York, N.Y., 10036, Tel: 212-582-4210 . 

Mass Lexington, K.C. Stevens & Co" Inc., Box 24 BRUNSWICK INSTRS., P.O. Box 813; New Brunswick, 
617-662-1812 N.J., 08903, Tel: 201-247-5919; Sis. Mgr: E.J. Horodner 

Mich Lathrup Village, R.C. Nordstrom & Co., Box 32 BRUSH BERYLliUM CO., 17876 St. Clair Ave., Cleveland, 
313-444-4417 Ohio, ' 44110, Tel: 21 ~486-4200; Mgr. Market 

Minn Minnetonka, T. H. Ayre Assoc., 5509 Eden Prarie Research: R.H. Rozek, V.P. Sis: H.G. Piper 
Rd. . 612-935-2191 BRUSH INSTRS. DIV., See Gould, Inc. 

Mo Kansas City, Automatic Gen'l. Elctrn. Sis., Inc., BRYANT COMPUTER PRODS., Diy. Ex-Cell-O Corp., 850 
6550-E Troost Ave. 816-333-8206 Ladd Rd., Walled Lake, Mich., 48088, Tel: 

NY Liverpool, L.P. Gamer & AssoCs., Box 56' . 313-624-4571, TWX: 810-232-1550; Sis. Mgr: R. 
315-652-7911 - Booher' 

NY Oceanside, Bittan Assocs., 400 Merrfield Ave. BTU ENGRG. CORP., 179 Bear Hill Rd., Waltham, Mass., 
516-678-6222 02154, Tel: 617-894-6050; Pres: J.H. Beck 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

BUCHANAN ELEC. PRODS., Sub. Amerace Esna, 1065 
Floral Ave., Union, N.J., 07083, Tel: 201·289-8200; Sis. 
Mgr: P. Vance ............................................ Pgs. 2598,2599 
(Terminal Blocks) 
Ala Birmingham, J.E. Heusser, 620 Sundale 

, 205·836·3896 
Ariz Scottsdale, N.F. Ross, Box 187 602·945·7262 
Cal Concord, P.W. Jasin Co., 3506 Skylark 

415·686·0905 
Cal La Mirada, H. Van Ysseldyk, 16261 Phoebl! 

213·921·7953 
Colo Denver, P. A., 1645 Wazee 303·534·6798' 
ConnW. Hartford, L. Bell, Box 142 203-236-0395 
Fla Jacksonville, Belcher, 8751 Atlantic 904·724·7811 
Fla Miami; Belcher & Assoc., Box 7567 305-371·1700 
Fla SI. Petersburg, Belcher, 1900 1 st 813·862·7575 
Fla Winter Pk., Belcher &' Assocs., Box 607 

305·671-4841 
Ga Atlanta. Belcher & Assocs., 34 Peachtree 

404·525-4221 
Haw Honolulu, W.E. Niven Specialty Prods., 956 

Kawaiahao SI. 808·531·0596 
III Glen Ellyn. Andersen Elec. Sis., 799 Roosevelt 

Rd. 312-469·7805 
III Wheaton, Andersen Elec. Sis., 1106 S. Gables. 

312·688-5056 
Ind Indpls., W.E. Jobes, 1010 East 86th 317·846-0390 
Iowa Cedar Rapids, Bertsch-Hunter Elec., 277 Sussex 

319·377-6700 
Ky Louisville; Fultz & Co., 1038 E. Main 

502·583·9411 
Ky Louisville, A. Pickens Co., 130 N. Spring 

502-583-3636 
Le Baton Rouge, Strickland, 440 N. Foster 

504·926-8188 
La Shreveport, Strickland Assoc., Box 5081 

318-861-6834 
Md Pikesville, A.D. Wilson, Box 5733 301-SA-7-1424 
MassFramingham, H. Standish, 3 Wilson Dr. 

617-879-1220 
Mien rUnt. Linear ASSOC., 1 tsC!l ::mamrocK 

313-789-1275 
Mich Jenison, Linder Assoc., Box 112, 620 Edgeworth 

. 616-457-9612 
Mich Lensing, Linder, 1306 Ravenswood 517-489-0292 
Mich Southfield, Linder, 24454 Telegraph 313-353·4334 
Minn Mpls., Lee·Noonan Co., 4575 W. 77th 

612-920-7851 
Miss Jackson, Strickland, 2252 Wild Valley 

601-366-6195 
Mo Kirkwood,.Martin Elec., 136 W. Adams 

. 314·966-8659 
Mo Raytown, Arehart-Barnes SiS., Box 9443 

816-356-3488 
Neb Lincoln, E. Taber & Sons, 3240 S. 31 st 

402-423-4420 
NJ . Berkeley Hgts., 37 Shadow La 201·464-0334 
NJ FI. Lee, McKay-Burgoyne Elec. SiS., 1567 

Palisade 201-461-7266 
NJ Morristown, W.J. Waldron, 15 Pond Hill 

201-538·5607 
NM Albuquerque, T. Deskin, 116 Lomas 505-242-3581 
NY Buffalo, A.C. Schultz Co., Box 2661 716-839·1010 
NC Matthews, C.C. Niedringhaus, 2008 Reverdy 

704·847-9288 
Ohio Cleveland, Richardson·Champ, 3691 Lee 

216·991·2885 
Ohio Cleveland, V. O'Neill, 1090 Homeland 

216-331-4273 
Okla Moore, J. Morton & Assocs., 200 S. Classen 

405-794-2157 
Ore Portland, M. Gerrard, 522 M.W. 23 Ave. 

503-224-0864 
Pa Pittsburgh, M.F. Smith & Assocs., 2015 Swallow 

Hill Rd. 412-276·5363 
Pa Oreland, W. Cusick Elec. SiS., 1240 Penn. 

215-885-3633 
Tenn MemphiS, H. Beard, 2160 York Ave. 

901·274-1744 
Tex Dallas, J.E. Morton, 10015 Vistadale Dr. 

214-341-1414 
Tex Houston, Mciver & Slavin Co., 6201 Wash. Ave. 

713-861-3888 
Utah Salt Lake City, B.E. Blomquist, 328 W. 2nd S. 

801-363-3838 
Va Bon Air, J. Thrower Co., Box 2971 703-272-3660 
WashSeattle, Tal Agencies, Inc., 1043 6th 

206-624-3355 
Wise Milwaukee, Andersen Elec. SiS., 4858 N. Idlewild 

Ave. 414-332-2948 
(Crimping Tools) 
Cal Inglewood, W. Green, 4533F W. Imperial 

213-674-8722 
III Chicago, H. Dale, 600 W. Jackson Blvd. 

312-332-0080 
NJ Union, R. Leggott, 1065 Floral Ave. 201·289-8200 

BUCK ENGRG. CO., Box 686, Farmingdale, N.J., 07727, 
Tel: 20'1-681-6200; Mktg. Mgr: .C.v. Dowds 

BUCKBEE-MEARS CO., 245 E. 6th SI., SI. Paul, Minn., 
55101, Tel: 612·227-6371; Adv. Mgr: C.M. Lund 

BUCKEYE BOBBIN DIV., Precision Paper Tube Co., 761 
Sharon Dr., Westlake, Ohio, 44145, Tel: 216-871·9020 
A. Johnson 

BUCKEYE STAMPING CO., 555 Marion Rd., Columbus, 
Ohio, 43207, Tel: 614·443·9458; Sis. Mgr: R.E. 
Osborne 

BUD RADIO, INC., 4605 E. 355th SI., Willoughby, Ohio, 
44094, Tel: 216-946·3200, TWX: 810-427·2604; Sis. 
Mgr: AN Haas 

BUDD CO., 2450 Hunting Park Ave., Philadelphia, Pa., 
19129, Tel: 215·225-9100 

BUDWIG MFG. CO., P.O. Box 97, Ramona, Calif., 92065, 
Tel: 714.789-0900; Sis. Mgr: M. Zentz 

BUFFALO FORGE CO., 490 Broadway, Buffalo, N.Y., 
14204, Tel: 716-847-5109, TWX: 710-522-1177; V.P. 
Sis: CW. Lockhart 

BUHL OPTICAL CO., 1009 Beech Ave., Pittsburgh, Pa., 
15233, 'Tel: 412-321-0076; Sis. Mgr: I.S. Stapsy 

BULLOCK MAGNETICS CORP., 2805 Metropolitan PI., 
Pomona, Calif., 91767, Tel: 714-593-3561; Mktg. Mgr: 
W.W. Bullock 

BULOVA WATCH ELCTRNS. DIV. AMER. TIME PRODS., 
61·20 Woodside Ave., Woodside,. N.Y., 11377, Tel: 
212-335-6000, TWX: 710-582·2637; Sis. Mgr: R. Ansell 

Pgs. 660,1366,1642 
Ariz Phoenix, Toward Engrng., Box 15268 

602-955-3193 
Cal EnCino, Cardi.nal Assoc., 161-61 Ventura Blvd. 

213-788-4540 
Cal Merilo Pk., Straube Assocs., 483 Willow Rd. 

415-323·2476 
Colo Boulder, Straube Assoc., Box 1649 303·443·8600 
Fla Orlando, Perrott Assoc., 1607 Forsyth 

. 305-275-1132 
III Chicago, Comm. Engrs., 7106 N. Western 

I 312-761·0548 
Md Baltimore, J.R. Daniel, 1404 Bare Hills 

• 301·825·3330 
MassWinchester, S.C. Hooker, 2 Winchester PI. 

617·729·5482 
Minn Mpls., T. Bell, 5705 21 st Ave. S. 619-729-4483 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698~4411 
Tex Richardson, C. Tinch, First Bank & Trust Bldg. 

214·AD1·1322 
WashSeattle, J.J. Backer, 221 W. Galer 206-285·1300 
EXP: N.Y. City, N.Y., C. Tennant, 100 Park Ave. 

212-889-8530 
For: Can., Ottawa, Ont.,. Canadian Micronics, Box 6157 

613-235·1934 

BULOVA WATCH CO., FREQ. CONTROL PRODS., 
Elctrns. Div., 61·20 Woodside Ave., Woodside, N.Y., 
11377, Tel: 212·DE·5-6000, TWX: 710-582·2637; Sis. Mgr: 
W.J. Carnes •••• _ ............... ;._ ............. Pgs. 1362·1365,1512 
Ariz Phoenix, Toward Engrg., Box 15268·Arcadia Sta. 

602·955·3193 
Cal, Menlo Park, Straube, 483 Willow 415·323·2476 
Cal Woodland Hills, Interstate Mktg. Assoc., 22030 

Ventura Blvd. 213·883·7606 
Colo Boulder, Straube Assocs-Mountain States, Inc., 

Box 1649 303·443·8600 
Fla Orlando, Perrott Assocs., 1607 Forsyth 

305·275·1132 
III Chicago, Comms Engrs.,. 71 06 N. Western Ave. 

312·761·0548 
Iowa Cedar Rapids, J. R. Sis. Engrg., 3550 Cottage 

Grove Ave., S.E. 319-377-8211 
Md Baltimore, Callas Elctrns., Inc., 6409 Frederick 

Ave. 301-744·7711 
MassWinchester, S.C. Hooker, Inc., Box 352 

617·729·5482 
Minn Mpls., T. Bell Inc., 5705 21st 619·729·4483 
NJ Fairfield, Electra·Mec Assocs" 345 Kaplan 

201-227·0585 
NY RoChester, H.C. Johnson Agencies, Inc., 111 ML 

Hope Ave. 716·232·2688 
Ohio Akron, Augey Natalino Assocs., 209 Harmony 

Hills 216·253·8136 
Pa Philadelphia, Eastern Comps., Inc., 1349 W. 

Cheltenham Ave. 215·927·6262 
Tex Dallas, Blackburn, 137 Walnut Hill Vlg. 

. 214-351·9991 
WashSeattle, J.J. Backer Co., 221 W. Galer SI. 

206·285·1300 
EXP: N.Y., C. Tennant, 100 Park 212·889·8530 
For: Can, Ottawa, Onl., Canadian Micronics, Ltd., Box 

6157 613·235·1934 

BULOVA WATCH CO., SERVO PRODS. ELCTRNS. DIV., 
61·20 Woodside Ave., Woodside, N.Y., 11377, Tel: 
212-335-6000, TWX: 710-582-2637; SIs. Mgr: J.H. Floyd 

Pgs. 1865-1867 

Bue - BUR 
Ariz Phoenix, Toward Engrng:, Box 15268 

. 602·955·3193 
Cal Hollywood, IFM.South, 3455 Cahuenga 

213·HO·9·1641 
Cal Menlo Park, Straube Assoc., 483 Willow 

415·323·2476 
Colo Boulder, Straube Assocs., Box 1649 

303·443·8600 
Conn Guilford, R. Whitehead Jr., Box 345 203·453·3762 
Fla Orlando, Perrott Assocs., 1607 Forsyth 

305·275·1132 
III Chicago, Communications Engrs., 7106 N. 

Western 312·761·0548 
Md Baltimore, Callas Elctrns., 6409 Frederick 

301·744·7711 
Minn Mpls., T. Bell, 5705 21st Ave. 619-729-4483 
NY Mamaroneck, Cane Tech., 555 E. Boston Post 

914-698-4411 
NY Syracuse, Rep. Tech" 2002 Teall 315-437·2845 
Pa Phila., Sencor, 2222 Glendale 215·342·0223 
Tex Dallas, Blackburn, 137 Walnut Hill Vlg. 

214·351·9991 
EXP: N.Y. City, N.Y .. C. Tennant, Sons, 100 Park Ave. 

212-889·8530 
For: Can, Ottawa, Onl., Can. Micronics, Box 6157 

613·235·1934 
BULOVA WATCH CO., Sys. & InSirs. Div., Green Acres 

Rd., W., Valley Stream, N.Y., 11581, Tel: 
516·561·2600, TWX: 510·225·8409; Mgr. Mgr. 
Mktg/Sls: B.J. Kawecki 

BULOVA WATCH CO., Timer Leb., Bulova Pk., Flushing, 
N.Y., 11370, Tel: 212·DE·5·6000, TWX: 212·672·0344; 
Sis. Mgr: A. Craig 

--- Advertisement ---

Accutron Clocks and Cycle Timers, 
Programmers, movement accuracy 2 
sec/day, self·powered by I year, 1.3 
volt mini·battery. Black dial, I" or 1· 
7/8", 12 or 24 hour, White hands and 

: nl1mp.r~lq h~~k mp..r.h~nis.m_ Al~n with 
calendar dates from 0 to 999 days and 
can have, contact closures from I per 
second to every 60 days and from 2 
months to 5 years. About 1·1/4" cube 
in size and weighs from 33 to 100 
grams. 

BUNKER·RAMO CORP., Elctrn. Sys. Div., 31717 Le 
Tienda .or., Westlake Village, Cal, 91361, Tel: 
213·889·2211, TWX: 910·494·1234; V.P. Mktg: F.J. 
Cunningham 

BUNTING MAGNETICS CO., 9245 Cherry SI., Franklin 
Park, III., 60131, Tel: 312-455·7050; Sis. Mgr: Dale J. 
Thortsen 

BUREAU ENGRAVING,INC.,lnd'l. Div., 219 N. Second SI., 
Minneapolis, Minn., 55401, Tel: 612-339·8001, TWX: 
910·576·2733; Sis. Mgr: M.A. Lerson 

BURGESS BATTERY IGOULD INC., Foot of Exchange SI., 
Freeport, III., 61032, Tel: 815·232·2161; V.P.·Dir. Mktg: 
F.M. Skeer 

BURGESS SWITCH CO., LTD., 777 Warden Ave., 
Scarborough, Onl., Can., Tel: 416·751-8282; Sis. Mgr: 
R.A.S. Dick 

BURKE & JAMES, INC., 333 W. Lake SI., Chicago, III., 
60606, Tel: 312·372·5422; Sis. Mgr: J. Benedict 

BURLING INSTR. CO., 21 River Rd., Box 298, Chatham, 
N.J., 07928, Tel: 201-635·9481; Sis. Mgr: A,F. 
Barrowclough . 

BURLINGAME' SCI., Box 1754, Burlingame, Cal., 94010, 
Tel: 415·342·3806; Sis. Mgr: J.F. Bullock 

BURLINGTON OPERS. OIV., EleCtronized Chems. Corp., 
. S. Bedford SI., Burlington, Mass., 01803, Tel: 

617·272-2850, TWX: 710·332·0502; Sis. Mgr: C.A. 
Brown Jr. ' 

BURMAC ELCTRNS., 80 Montauk Hwy., Lindenhurst, N.Y., 
11757, Tel: 516·888·5200; Pres: N. Kjeldsen 

BURNDY CORP., Richards Ave., Norwalk, Conn., 06852, 
Tel: 203·838-4444, TWX: 710-468·2546; Sis. Mgr: Alan 
Aune 

BURNS ENGRG., INC., 5301 Edina Industrial Blvd., 
Minneapolis, Minn., 55435, Tel: 612·941·2882; Sis. 
Mgr: J.D. Burns 

--- Advertisement ---

Platinum, Nickel & special RTD's. In· 
terchangeability 1/4'F or 1/4% of 
temperature (precision Series) or 3/4' 
F or 112% of temperature (ReJia Bulb 
Series). Also 1/4'F Interchangeability 
over any span of 75'F or less. 
Thermocouples and specialized elec· 
tronics. STOCK DELIVERY ON 
SEVERAL MODELS 

BURR·BROWN RESCH. CORP .. Int'1. Airport Ind'l. Pk.; 
Tucson, Ariz., 85706, Tel: 602·294·1431, TWX: 
910·952·1111; Sis. Mgr: L. Schick· 
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BURROUGHS ,CORP .• Elc1rn. Comps. Div .• Box 1226. 
PlainfiElld. N.J .• 07061. TEll: 201-757-3400. TWX: 
710-997-9539; GEln~1. Mgr: S.Kuchinsky 

'BURROUGHS CORP., OEM Sales, 1649 Wilshire Blyd~ 
Los Angeles; CaL, 90017, Tel: 213-483-4520, TWX: 
910-321-2494; Sis. Mgr: E.L Lyons •••••••••••••••••••• Pg. 338 
Ala Huntsville. 2315 S.W. Bob Wallace Ave. 

, 205-539-4433 
Ariz Phoenix. 702 N. Firsl SI. 602-AL-4-5566 
Ark Little Rock. 1023 W. Third SI. 501·FR-2-4121 
Cal Los Angeles, 1649 Wilshire Blvd. 213-483-4520 
Cal San Diego. 1065 - 14th SI. 714'BE-9-9496 
Cal San Francisco. 1930 Market SI. 415:UN-3-4062 
Colo Denver. 1035 Lincoln 51. 303-MA-3-3284 
Conn Hartford. 580 Farmington Ave. 203-AD-3-9871 
Dei Wilmington. 2611 Northeast Blvd. '302-PO-4-7200 
DC Washington. 1739 "H" SI:; N.W. 202-298-6060 

. .Fla Jacksonville. 3674, Beach Blvd. 305-EX-8-1551 
Fla Orlando, 124 E. Colonial Dr. 305·GA-2-9785 
Ga Atlanta. 961 W. Peachtree SI.. N.E. 404-873-5531 
Haw Honolulu, 1687 Kapiolani Blvd. 808-99-4171 
IdahoBoise. 915 Jefferson SI. 208·342-6533 
III Chicago. 324 S. Michigan Ave. 217-WA-2-7600 
III . Springfield. 1303 S. Sixth SI. 217-528-3455 
Ind ·Indianapolis. 970 N. Meridian SI. 317-ME-5-8682 
Iowa Cedar Rapids, 2712 - 1 st Ave. N.E. 319-364-7171 
lovia Sioux City. 709 Douglas SI. 712-258-7552 
Kans Wichita. 2725 E. Douglas 913-MU-2-6536 
Ky Lexington. 361 Southland Dr. 606-277-2309 
La Baton Rouge. 649 Main SI. 504-01:2-4791 
Me Portland. 468 Forest Ave. 207-SP-3-8119 

. Md Baltimore. 2519 N. Charles SI. 301-TU-9-9665 
MassLexington. 92 Hayden Ave. 617-862-9821 
Mich Detroit. 2850 W. Grand Blvd. 313-875-2260 
Mich Lansing. 2121, E. Grand River Ave. 517-IV-5-9401 
Minn MinneapOliS, 2109 Nicollet Ave. 218.FE-9-7891 
Miss Jackson, 146 E. Amite SI. SOI-FL-2-0835 
Mo Kansas City. 1514 Baltimore Ave. 816-VI-2-0610 
Mo SI. Louis. 3408 Lindell Blvd. 314-652-0750 
Neb Omaha, 5006 Dodge SI. 402-556-0700 
NH Manchester •. 1261·Elm SI. 603-NA-7-7686 
NJ Bloomfield, 465 Bloomfield Ave. '609-PI-8-2200 
NJ Paterson, 726 Market SI. 609-AR-4-2866 
NJ Trenton, 1428 {l(Unswick AV,e. 609-~Y-9-4588 
NM Albuquerque: 420 Lead Ave,. S.w. 505-247-1594 
NY Buffalo, 1508 Sheridan Dr. 716-877-4774 
NY New York. 605 Third Ave. 212-972-3000 
NY Syracuse, 617 W.Genesee SI. 315-HA-2-7283 
NY W. Hempstead .. 225 Hempstead Tpke. 

516-IV-3-6625 
NC Raleigh. 205 W. Martin SI. 919-TE-2-0317 
NO Fargo. 219·South 7th SI. 701-AD-2-7135 
Ohio Cleveland, 3915.Carnegie Ave. 216-391-9500 
Ohio Columbus. 900 Michigan Ave. 614-224-7248 
Ohio Cincinatti. 1730 Tennessee Ave. 513-242-3790 
Okla Oklahoma City. 2925 United Founders Blvd. 

405-843-9437 
Okla Tulsa. 7;14 S. Main SI. 918-LU-7-5138 

, Ore Portland, 1909 Southwest 6th Ave. 
, 503-CA-6-7901 

Pa Philadelphia, 250 N. Broad St: 215-LO-8-1400 
Pa Pittsburgh. ,2644 Banksville Rd. 412-343-3622 
'RI E. Providence. 684 Warren Ave. 401-GE-4-1811 
SC Columbia. 2901 Millwood Ave, 803-252-9387 
Tenn Knoxville. 2120 Cumberland Ave. 615-524-1831 
Tenri Nashville. 1.722 West End Ave. 615-255-7765 
Tex Dallas, 1914.N. Harwood SI. 214-RI-8-9863 
Tex 'Houston. 2424 W. Holcombe Blvd. 713-666-2411 
Utah Salt Lake City. 154 South 4th. E. ' 801-DA-8-8947 
Vt Burlington, 1333 Shelburne Rd. 802-864-6861 
Va Roanoke. 8,15 S. Jefferson SI. 703-01-3-1537 
WashSeallle. 2625 Third Ave. 206-MA-3-1780 
WVa Wheeling. 887National Rd. 304-CE-2-0690 
Wisc Milwaukee. 2328 W. Capital Dr.' 414-UP-3-8600 

BURTEK., INC .• Box 1677. Tulsa. Okla .• 74101. Tel: 
918-TE-6-4621; Sis. Mgr: J.A. Wessel 

BURTON RESCH. LABS .• Div. Burton Silverplating Co .• 
,11240 Playa Ct.. Culver City. Calif .• 90230. Tel: 
213-391-6325. TWX: 910-343-6582; Sis. Mgr: E.H. 
Cooper ' 

BUSSCO ENGRG., 122 Penn SI., EI Segundo, Cal.,. 90245, 
Tel: 213-322-6580. TWX: 910-348~295; Sis, Mgr: D. 
LeVantine 

BUSSMANN MFG_" McGraW-Edison Co., Unlv. at 
Jefferson, 's!.' Louis, Mo;, 63107, Tel:, 314-GA-1-1740; 
SIs. Mgr: N. Schmitz ................................ Pgs. 1890,1891 
Cal Los Angeles; 1004 East 4th SI. 213-625-5046 
Cal San FrancisCo. 2166 Market SI. 415-UN-3-2600 
Colo Littleton. 535 W. Davies Way 303-794-5361 
Conn Cheshire. 400 Westland Ave. 203-624-2440 
Fla Clearwater; 1863 Oakdale La" S. 813-531-5112 
Ga Chamblee. 3615 Fortingale Dr. 404-457-1356 
Haw Honolulu. Dougherty Enterprises. 1001 Dillingham 

Blvd. 531-7548 
III Chicago,9 S. Clinton 312-DE-2-1893' 
Ind Carmel. 11407 Dona Dr, 217-637-9606 

Iowa Davenport. 202 Forest Rd. 319-355-5400 
Kans Overland Pk .• 7507 W. 101st Terr. 

'816·EM-3-3700 
Ky ,Louisville. Box 18085 502-451-7652 
La Metairie. 4208 Cleveland SI. 504-887-1405 
Md Baltimore,6308 Mossway 301-CH-3-1717 
MassWinchester. Box 389' 617-HA-6;2122 
Mich Berkley. 4029 Cornwall 313-WO-I-9704 
Mich Farmington. 32300 Bonnet Hill Rd. 

313-WO-I-9704 
Minn Minneapolis. 5615 Concord Ave. 612-WA-6-3988 
Minn MinneaPOliS. 8140 30th Ave .• N. 612-338-3845 
Minn Minneapolis. 7808 Unity Ave .• N. 612-561-4841 
Mo SI. Louis. 2536 W. University 314-421-1740 
Neb Omaha. 7648 Wright SI. 402-391-1016 
NJ Newark. 169 Highland Ave. 201-484-3500 
NY Fairport. II,N. Passage Passage 716-377-7591 
NY Syracuse. 701 N. Orchard Rd. 315-HO-8-1352 
NC Greensboro. 707 Pebble Dr. 919-299-3348 
Ohio Chesterland. 7678 Oak Hill Dr, 216-PA-9-4663 
Ohio Cincinnati. 7445 Fourwinds Dr. 5,13-241-1740 
Ohio Grove City. 2191 Hillswood Dr. 614-237-9810 
Ohio Shaker Hgts.'. 18730 Van Aken Blvd. 

216-LO-I-4875 
Ohio Toledo. 4604 Northbrook Rd. 419-241-1141 
Okla Oklahoma City. 10321 Sunrise Blvd. 

405-SK-I-4996 
Okla Tulsa. 2532 S. Owasso 918-RI-2-5914 

. Pa Allentown. 839 South 12th SI. 215-432-4696 
Pa Pittsburgh. 2500 Creekedge Dr, 412-371-3956 
Pa Radnor. Box 167 215-KI-6-0644 
Pa SI. Davids. Box 147 , 215-KI~6-0644 
Pa Wexford. Grubbs Rd. 412-WE-5-1695 
Tenn Memphis. 800 RO,sebanks Rd. 001-398-8972 
Tex 'Dallas. Box 1946 214-FL-7-8357 
Tex Houston, 10726 Cedar Cl"!lek ,713-526-3101 
Utah Salt Lake City. 2112 E. 6320. S. 801-278-9759 
Va Hayes. Rte. 2. Box 36-A 703-642-5550 
WashSeattle. 5300-3rd AVEl .• S. 206,R0-3-1350 
Wisc MilwaukEle. 4857 N. Woodburn SI. 414-964-3185 

BY-BUK CO .• 4326 W, 'PicoBlvd .• Los Angeles. Calif .• 
90019. Tel: 213-937-3511; Sis. Mgr: R.C. Conner 

BYCOSKI. CASMIR T., INC .• 363 Capitol Ave .• Hartford. 
Conn .• 06106. Tel: 203-246-7464; Sis. Mgr: H.F. 
Russell 

C-COR ELCTRNS., 60 Decibel Rd., State College, P&., 
16801, Tet 814-238-2461; Pres: J.R. Palmer 

, Pgs. 1280,1281 
Ariz Phoenix. R.A.Mayes. 4014 N, 7th 602-279-5243 
Cal No. Hollywood. Crown Elctrns .• 5657 Lankershim 

Blvd. ' 213-877-3550 
Cal Los Altos. Astroel. Inc .• 349 First 51. 

, , 415-948-3636 
Colo Denver. R.A. Mayes Co .. Box 10486 

303-466-6311 
DC Wash .• Eastern Instr .• 5410 Indian Hd. Hwy. 

301-839-3800 
Fla Orlando. Gra-Mar, Inc .• 3113 Lawton Rd. 

305-841-2330 
Ga, Atlanta. P. J. Nahser Co .• Inc .• Box 28802 ' 

'404-993-2726 
III Chicago. Comms, Engrs .• 7106 N. Western , 

312-761-0548 
Ind "FI. WaynEl. Comms. Engrs .• 418 E. Berry 

219-743-9866 
Ind Franklin, Comm. Engrs .• 1624 Roberts 

317-783-7143 
Md Baltimore. Eastern Instr:. 1002 Ingleside 

" 301-744-3675 
Mass Needham. Addeleo Corp .• 56 Pickering 

, 617-444-4754 
NM Albuquerque, R. Mayes Co .• 8016 Zuni 

505-265-7989 
NY Great Neck. Eastern·lnstr .• 300 Northern 

, 516-466-9505 
NY Syracuse. Tesco Assocs .• 2002 Teall AVEI. 

, , 315-463-4566 
NC ,Burlington. P. Nahser Co., Inc .• Box 432 

919-226-8053 
Ohio Dayton. Comms. Engrs .• 34 N. Clinton ' 

513-434-6871 
Pa Phila .• Eastern Instr .• 613 Cheltenham 

215-927-7777 
Tex Richardson. R.A. MaYEls Co., Box 1021 ' 

, 214-235-3043 
Va' Richmond, Eastern Instr .• Inc .• Ross Bldg. 

, 703-644-6622 
WashSeattle. R. S. Drake. 6133 May~ard 206~763-2755 
EXP: NY. N.Y., S. Ginsbury. 425 Park 212-689-5212 
~or: . Can. Downsview. Onl.. Componetics. Ltd .• 62 
, Alness SI. 416-636-3673 
For: Can; Montreal, Que .• Componetics, Ltd .• 6420 

Victoria ,Ave. 514-342-4112 
For: Can .• Ottawa; Componetics. 1349 Bank 

613-733-3781 

See Page 3073 To, Get Your Copy of the Radio-Electronic Master 

C & 0 BATIERIES. Div. Ellra; Walton Rd .• Plymouth 
Meeting. Pa.. 19462.' Tel: 215-828-9000. TWX: 
510-660-8436; V.P. Mktg: H.E. Joosen 

C-F ELECTRONICS, INC .• 14707 Keswick SI.. Van Nuys, 
Calif .• 91405. Tel: 213-781-3849; Sis. Mgr: B.M. Barton 

C & K COMPONENTS, 103 MorSEl St., Watertown, 
Mass., 02172, Tel: 617-926-0800, TWX: 710-327-0460; 
Sis. Mgr: S. Trocki ...... _ ........ _ ........... _ ...... Pgs. 1892,1893 
Ariz Scottsdale. Engrg. Sis. Assoc .• Box 544 

602-945-5781 
Cal Los Altos. Ewing-Foley. Inc,. Box 1107 

415-941-4525 
Cal Los Angeles. Universal Comp., 2330 Westwood 

, ,213-474-1537 
Conn Madison. A & M Elctrn. Reps .• Aileen 

, '203-245-1031 
Fla FI. Lauderdale. Beacon Mfg .• 651 N.E.45th 

, 305-564-4298 
'Fla Maftland. Beacon Mfg .• Box 1278 305-647-3498 
Ga Atlanta. Beacon Mfg. Rep .• 2285 Peachtree N.E. 

404-351-3654 
III Chicago. Ellinger Sis .• 6580 N. Northwest 

312-763-1570 
Iowa Clarion. Ellinger Sis .• 309 Fourth S.E. 

515-532-3218 
Md Rockville. Quality Comp .• Box 711. 13403 

Grenoble ' , 301-933-1623 
MassNeedham. A & M Elctrn. RElps,. Box 73 

617-444-8170 
Mich Royal Oak. R. Jackson. 200 S. Washington Ave. 

, 313-542-5059 
Minn Hopkins. Beta Engrg .• 128 Jackson W. 

612~938-2551 
Mo SI. Louis. Ellinger Sis .• 4969 Bancroft 

, 314-481-5568 
NJ Cherry Hill, Quality Comp .• Box 586 609-428-6266 
NY Latham. L-Tron, Box 144, 24 Duncan 

, 518-785-5032 
NY Mi: Vernon, D. Sonkin. 1Q Fiske PI. 914-668-9809 
NY Rochester. L-Tron Corp .• 140 Keller 51. 

716-436-4410 
NY Skaneateles. L-Tron; Box 147 315-685-6172 
SC Santee. Beacon Mfg. RElp,. Box 31, ,803-897-2670 
Tex Dallas. R.F: Kimball Co .• 5531 Dyer SI. 

214-363-5432 
Utah Salt Lake City. Arrowhead. 1966 W. 6255 S. 

801-298-2751 
WashSeattle. Jon B. Jolly Co.: Pier 59' '206-624-2152 
For: Can .• Pierrefonds., Que .• Atkinson & Vail. 13189 

ShelbornEl .' 514-626-6511 
C-THRU RULER CO .• 6 Britton Dr .• Bloomfield. Conn .. 

06002. Tel: 203-243-0303; Sis. Mgr: J.R. Zachs 
CABLE ELEC. PRODS .• INC .• 234 Daboll SI.. Providence. 

R.I.. 02907. Tel: 401-781-5400; Sis. Mgr: F. Schwartz 
CABLE SYS. & ASSEMBLY CO., INC .• 68 Vine SI.. EverEltt. 

Mass .• 02149. Tel:, 617-387-7550; Sis. Mgr: E.F. 
Vecchia " 

, -' -- Advertisement --'--

Special Multi-Conductor Cable,' RFI­
EMIShielding, Braided Cables & Har-

,nesses, Inter, Connecting Cables. 
Flexible & Semi Rigid R.F. Assem­
blies. Wire Cutting, Stripping and 
Marking. Molding & Potting. Custom 
Wire & Cable Processing 

CABOT CORP .• Stellite Div .• 1020 W. Park Ave .• Kokomo. 
, Ind .• 46901. Tel: 317-457-8411 

CABTRON CORP., 1900 W. Kinzie St., Chicago, III., 
60622, Tel: 312-829-4282; Sis. Mgr: D.V. Fury 

Pg.2314 
Ala Huntsville. J. Highsmith. 3322 S. MElmorial Pkwy. 

205-881-3294 
Ariz PhOflnix. Southwest Engrg., 208 E. Hatcher 

602-944-1521 
Cal Downey. Wleler. 10842 S. Paramount 

, 213-861-9223 
'Cal La Jolla. Wieler. 2260 Calle Frecota 

714-459-7712 
Cal Sunnyvale; Weiler. 405 S, Sunnyvale 

408-736-6098 
ConnE. Hartford, Meas. Equip. Co .• Box 8192 

203-874-9222 
Fla Orlando. J. Highsmith, 2543 Industrial 

305-293-5202 
Ind Indpls.; Delta Sis .• 1407 N, Illinois 317-631-4136 
Md Silver Spring. Ansell Engrg .• ,816 ThaYElr 

301-588-4222 
MassWakefiElld. Meas. Equip. Co .• 591 North 

. ' ' 617-245-4870 
Mich SouihfiElid. Sterling-Lowell. 21251 Civic Cti. 

, , 313-354-6130 
Minn St. Paul. Electro Prods .• N203 "Griggs Midway 

612-645-7887 

eem/1971 
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Mo Kansas City, Prod. Automation, 8905 Manchester 
816-763-2132 

Mo SI. Louis, Prod. Automation, 1573 N. Warson 
NY Manhasset, Win-Cor Elctrn., 75'Plandome 

516-627-9474 
NY Syracuse, Midstate Resch., 327 Wellesley 

315-478-8314 
NC Charlotte, J. Highsmith, 3733 Monroe 

704-333-7743 
Ohio Cleveland, Systems Sis., 1299 W. 78th 

216-651-7711 
Pa Phila., Professional Svc., 12007 Ferndale 
Pa Pittsburg, R.F. Clark, 10517 Undberg 

412-242-9500 
Tex Dallas, Data Mktg., 10048 Monroe 214-358-4643 
Tex Houston, Data Mktg., 3925C Dacoma SI. 

713-686-9627 
Utah Salt Lake City, Applied Engrg. Prods., 6375 

Emigration Canyon 801-364-4942 
WashSeattle, Associated Ind., 3711 S. Hudson 

206-723-5600 

CAD DEL-BURNS MFG. CO., INC., 40 E. 2nd St., Mineola, 
N. Y., 11501, Tel: 51.6-PI-6-2310 : .• _ ....... Pgs.2484,2485 

CADDOCK ELCTRNS., 3127 Chicago Ave., Riverside, 
Cal., 92507, Tel: 714-683-5361; Sis. Mgr: R. Caddock 

Pgs. 2824-2828 
Ariz Phoenix, Toward Engrg., 4240 E. Clarendon 

602-955-3153 
Cal Tarzana, R. Capell, 18376 Ventura Blvd. 

213-987-2233 
MassWinchester, S.C. Hooker, 2 Winchester 

617-792-5482 
Minn Mpls., F.B. Hill, 6110 Excelsior Blvd 612-929·6727 
Ore Portland, Almac-Stroum Elct., 8888 SW Canyon 

503-292-3534 
Tex Houston, Unidyne, Inc., 5700 Savoy La. 

713-SU-2-3060 
WashSeattle, Almac-Stroum Elc!., 5811 Sixth, S. 

206·763·2300 
t:x ... : NY, :;cnenectaoy, t:IDar t:lct., !:lOX bbU 

. . 518-372-5841 
CADILAC PLASTICS & CHEMS., Dayco Co., Box 810, 

Detroit, Mich., 48232, Tel: 313-869·9500 
CAHNMAN HUGO N. ASSOCS., 125-10 Queens BI., Kew 

Gardens, N.Y., 11415, Tel: 212-544-2424; Sis. Mgr: F. 
Sterne 
--- Advertisement ---

Complete infrared heat processing 
equipment, stationary or conveyorized 
using the unique solar heater with the 
flat quartz . radiant surface, with or 
Without control panels. 

CAl DIV. BOURNS INC., 550 W. Northwest Hwy., 
Barrington, III., 60010, Tel: 312-381-2400, TWX: 
910·651-1904; Dir of Sis: G.J. Lohuis 

CAIG LABS., INC., 455A Union Ave., Westbury, N.Y., 
11590, Tel: 516·334-1940; Sis. Mgr: O.Lohkemper 

CAL-POWER CORP., 140 Kansas SI., EI Segundo, Calif., 
90245, Tel: 213-772-2171, TWX: 910-348'6678; Sis. 
Mgr: D. Harney 

CAL-R, INC., Cal •. Reslstor Div., 1601 Olympic Blvd., 
Santa Monica, Cal., 90404, Tel: 213-451-9761, TWX: 
910-343-6966; V.P. Sis: J. Waldal 

Pgs. 1537,1963,2349-2351,2830,2831 
Ariz Ph~nix, Toward Engrg., Box 15268 Arcadia Sta. 

602-955-3193 
Cal LOs Altos; Westec Elctrns., 110 First 

'. 415-948-8880 
Cal Santa Monlca,Cal·R, 1601 Olympic 213-451·9761 
Colo Boulder, Mile High Elctrns., 1828 Pine 

. 303-444·5615 
Ind Greenwood, Valentine Schillinger, Box 242 

317-881-3547 
III Chicago, J. Popp, 5719 W. Chicago Ave. . 

312-261·1259 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 

319-366-1591 
Kans Prairie Vlg., Engrg. Svc., 7830' State Une 

. 913-849·4000 
Md Rockville, Quality Comps., Box 711 301·933-1623 
MassWinchester, Blake Assoes., 7 Lowell Ave. 

617-729-7890 
Minn Hopkins, Beta Engrg.; 128 Jackson 612·928-2551 
Mo SI. Louis, Engrg. Svc., 6717 Vernon Ave. 

314-726-2233 
NY Fayetteville, M.P. Andrews 315'637·3144 
NY Northport, Component Sis., Box 334 

516-549-4301 
Ohio Cleveland, Del Steffen, 21877 Euclid Ave. 

. 216-486·7078 
Ore Portland, R. Legg, 4475 SW. Scholls Ferry 

503-292·8824 
Pa Glenside, Elcom Inc., 130 S. Easton 215-885-1325 

Tex Dallas, Hillman Entprs., 3505 Turtle Creek 
214-521-9907 

EXP: Cal., Santa Monica, Trans World Trade, Box 1037 
213-472-0444 

~P: N.Y., N.Y., Multiparts, 52 Wall SI. 212-WH-4-4370 
For: Can., Montreal, Que., Braydon Electro, 360 

Montee De Liesse 514-748'6378 
For: Can., Toronto, Onl., Braydon Electro, 1912A 

Avenue Rd. 

CAL-R, INC., Capacitor Div., 1601 Olympic Blvd., Santa 
Monica, Cal., 90404, Tel: 213-451-9761, TWX: 
910-343-6966; Sis. V.P: J.C. Waldal 

Pgs. 1537,1963,2349-2351,2830,2831 
Ariz Phoenix, Toward Engrg., Box 15268 Arcadia Sta. 

602-955-3193 
Cal Los Altos, Westec Elctrns., 110 First 

415-948-8880 
Cal Santa Monica, Cal-R, 1601 Olympic 213-451-9761 
Colo Boulder, Mile High Elctms., 1828 Pine 

303-444·5615 
III Chicago, J. Popp, 5719 W.Chicago 312-261-1259 
Ind Greenwood, Valentine Schillinger, Box 242 

317-881-3547 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 

319·366-1591 
Kans Prairie Vlg., Engrg. Svc., 7830 State Line 

913-649-4000 
Md Rockville, Quality Comps., Box 711 301-933-1623 
MassWinchester, Blake Assoes., 7 Lowell Ave 

617-729-7890 
Minn Hopkins, Beta Engrg., 128 Jackson Ave 

612-928-2551 
Mo SI. Louis, Engrg: Svc., 6717 Vernon Ave. 

.314-726-2233 
NY Fayetteville, M.P. Andrews 315-637-3144 
NY Northport, Component SiS., Box 334 

516·549-4301 
Ohio Cleveland, Del Steffen, 21877 Euclid Ave. 

216-486-7078 
ure .... onlana, H. Legg, 44(:;' ~.vv. ;:,cnOIlS r-erry 

. 503-292-11824 
Pa Glenside, Elcom, 130 S. Easton Rd. 215-885-1325 
Tex Dallas, Hillman Entprs., 3505 Turtle Creek 

214-LA-I-9907 
EXP:N.Y., N.Y., Multiparts, 52 Wall SI. 212-WH4-4370 
EXP: L.A., Trans World Trade, 11973 San Vicente 

213-472-0444 
For: Can., Montreal, Que., Braydon, 360 Montee De 

UesseRd. 514-748'6378 

CAL-R, INC., Thermonetles Div., 1601 Olympic Blvd., 
Santa Monica, Cal., 90404, Tel: 213.451-9761, TWX: 
910-343-6966; V.P.Sls: J.C. Waldal 

Pgs. 1537,1963,2349-2351,2830,2831 
Ariz Phoenix, Toward Engrg., Box 15268 602·955-3193 
Car Los Altos, Westec Elctms., 110 Rrst 

415-948-8880 
Cal Santa Monica, Cal-R, 1601 Olympic 213-451-9761 
Colo Boulder, Mile High Elctms., 1828 Pine 

303-444-5615 
III Chicago, J. Popp, 5719 W. Chicago 312-261-1259 
Ind Greenwood, Valentine Schillinger, Box 242' 

317-881-3547 
Iowa Cedar Rapids, Engrg. Svc., 1026 3rd Ave. S.E. 

319-366-1591 
Kans Prairie Vlg., Engrg. Svc., 7830 State Une 

913-649-4000 
Md Rockville, Quality Comps., Box 711 301-933-1623 
MassWinchester, Blake Assoes., 7 Lowell Ave. 

617-729-7890 
Minn Hopkins, Beta Engrg., 128 Jackson Ave. 

612-928·2551 
Mo SI. Louis, Engrg. Svc., 6717 Vernon Ave. 

31.4-726'2233 
NY Fayetteville, M.P. Andrews 315'637-3144 
NY Northport, Component SiS., Box 334 

516-549-4301 
Ohio Cleveland, Del Steffen, 21877 Euclid Ave. 

216-486-7078 
Ore Portland, R. Legg, 4475 S.W. Scholls Feiry 

. 503-292-8824 
Pa Glenside, Elcom,t30 S. Easton Rd. 215-885-1325 
Tex Dallas, Hillman Entprs., 3505 Turtle Creek 

214-LA-I-9907 
EXP: Cal., L.A., Trans World Trade, 11973 San Vicente 

213-472-0444 
EXP: N.Y., N.Y., Multiparts, 52 Wall SI. 212-WH4-4370 
For: Can., Montreal, Que., Braydon, 360 Montee De 

Uesse 514-748'6378 
CALABRO UNITRACK, Div. Calabro Plastics,lnc.; 8738 W. 

Chester Pike, Upper Darby, Pa., 19082, Tel: 
215-789-3820; Sis. Mgr: A.D. Calabro 

CALIBRATED CHARTS, Batavia, N.Y., 14020, Tel: 
716-343-7353; Sis. Mgr: F.L. Swanson 

CAB - CAL 
CALICO DIV., Call1ornla Instrs. Co., 5150 Convoy St., 
San Diego, Cal.; 92111, Tel: 714-279-8620; V,P.lMktg: 
H.W. Clark ................................................... _ ........... Pg.424 
Ala Huntsville, Currie Aerospace, 2603 Artie 

205-536-5650 . 
Ariz Tempe, Recording Science, Box 27806 

602-275-1372 
Cal Downey, RDP Instrs., 11565-B Paramount 

213-923'6784 
Cal San Jose, RDP Instrs., Inc., lOON. Winchester ' 

408-248-0120 
Colo Littleton, RADCO Elctrns., 2552 Ridge 

303-794-4279 
Conn Hamden, Applied Meas., Box 5181 203-288-5288 
Fla Orlando, Currie Aerospace, Box' 13229 . 

• 305-855-0843 
III Chicago, SEA, Inc., 4210 E. Irving Pk. Rd. 

312-282-6694 
III Rosemont, Cozzens. & Cudahy, 9501 W. Devon 

312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, 647 Mulford CI. 

317-244-2456 
Iowa Cannel, SEA, 620 S Range Une 317-846-2593 
MassActon, Applied Meas., Box 316 617-263-2766 
Minn Minneapolis, SEA, Inc., 7601 N. Kentucky 

612-425-4455 
Minn Mpls., Cozzens & Cudahy, 7450 France Ave. S. 

612-920-1022 
Mo SI. Louis, Arentsen Elctms., 701 Deauville CI. 

314-434-3605 
NJ Fairfield, KLS Assoes., 387 Passaic 201-227·2900' 
NJ Hazlet, Mer Mon (2M) Elctrn. Instrum., Box 302 

201-264-1851 
NJ Ro.ckaway, Data-Rep. Assoes., Box 245 

201-625-2233 
NM Albuquerque, Bennewitz, 9720 Candelaria NE 

505-298'6775 
NM Albuquerque, Recording SCience, 1811 Carlisle 
NE' 505-265-7631 

NY Huntington Sta., Data-Rep.," Box 164. 
516-423-7677 

I~' ';YIi:1I,;U::itf, L..i:WLlu"il,;~, i';u t=i\;n.an.i iiiu,=" 
315·454-9314 

NC Winston-Salem, Currie Aerospace, Box 10329 
919-725·1927 

Ohio ME!dina, Cozzens & Cudahy, 735 Soultl CI. 
. 216-725-5660 

Pa Abington, BaCh-Stewart, 947/01d York 
215-927,2100 

Pa Valley Forge, J.E. Cuesta & Co., Inc. 
215-265·5800 

Tex Austin, Sesco, 512 E. Riverside 512-444-6694 
Tex EI Paso, Recording Science, Box 4033 

915-565-5530 
Tex Houston, Sesco, 5757 Bellaire Blvd. 713·668-7840 
Tex Richardson, Sasco, 300 N. Cantral Expwy. 

214-231-9364 
Va Annandale, Nine Assocs., 7753 Patriot 

703-256-9105 
WashSeatlle, Arva, Inc., 1320 Prospect SI. 

206-622·0177 
For: Can., Downsview, Onl., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Ottawa, Onl., Electronetic Sys., 1342 Bank 

613-733-3781 
For: Can., Montreal, Quebec, Electronetic Sys., 6~20 

Victoria Ave. 514-342-4112 
CALIFORNIA AVIONICS LABS., INC., Box 701, Palo Alto, 

Calif., 94302, Tel: 415-328-7999 . 
CALIFORNIA COMPUTER PRODS., 2411 W. La Palma 

Ave., Anaheim, Cal, 92801, Tel: 714-821-2011, TWX: 
910-591-1154; Sis. Mgr: R. Murray 

CALIFORNIA ELCTRN. MFG. CO., Box 555, Alamo, 
Calif., 94507, Tat 415-932-3911; Sis. Mgr: s.P. Cuff 

Pg.1315 
Cal Los Angeles, American Tech. Sis. Co., 1460 S. 

Sherbourne Dr. 213'659-3791 
Cal Mountain View, Gado Instr. Sis., 655 Castro 

415-961-2222 
Colo Aurora, Bishop Entprs., 126 Del Mar Cir. 

303-364-736t" 
Conn Middletown, Mancib, Box 467 203-347·5629 
Ga Atlanta, R.W. Allen, 1055 Stovall Bhid., N.E. 

. . 404-233.-2361 
III Elk Grove, Meter Makers, 2450 W. Lunt 

312-439-5050 
Kans Prairie Vlg., Engrg. Svc., 7830 State 

913-649-4000 
La Cedar Rapids, Engrg. Svc., 1026 Third 

319-366-1591 
Md Silver Sprg., R. Davies, 10 Old Post Off. 

301-587-3910 
Mass Burlington, Mancib, A SI. at Middlesex 

. 617-272-9450 
Mich Detroit, H. Teplitz .. 26847 Grand River 

313-537-9058 
Minn Mpls., Pinkney, 957 Winnetka 612-544-3628 
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.Mo St. Louis, Engrg. Svc., 6717 Vemon 314-649-4000 
NY Utica, B. Hummel Co .. 2224 Maynard 

. . 315-736-7821 
Ohio Cleveland, Teplitz, 3945. Meadowbrook' 

216-371-2044 
Ohio Daylon, H. Teplilz & Co., 3718 Salem 

513-277-6531 
Pa Jenkintown, Amtec, 730 Wash. Lane 

215-549-2080 
Utah Salt Lake Cy., Bishop Entprs., 2520 S. State 

801-487-2551 
WaShSeattie, Datacom, 2207-12 Fairview 910-325-5193 
EXP: Can., Ville La Salle 650, Que., Electrodesign Ltd., 

840 La Fleur' 514-363-5120 
CALIFORNIA FINE WIRE, 338 S. Fourth St., Grover City, 

Cal., 93433, Tel: 805-489-5144: Sis. Mgr: M.A. 
Greenelsh . 

CALIFORNIA INSTRS. CO., 5150 ConYoy St., San Diego, 
Cal., 92111, Tel: 714-279-8620: V.P.lMktg: H.W. Clark 

CALITRONICS CORP., 44 Prospect St, Yonkers, NY, 
10701, Tel: 914-YO;3-59OO: Gen'l. Mgr: JJ Wilentchik 

CALLINS INDS., Box C, Greenfield, Tenn., 38230, Tel: 
901-235-2234, TWX: 81Q..590-3779: Sis. Mgr: F. Acuff 

CALVERT ELCTRNS., INC:, 220 E. 23rd St., New York, 
N.Y., 10010, Tel: 212-679-1340, TWX: 71Q..581-4088: 
Pres: M. Fudim 

--'- Advertisement ---

"The most comprehensive source in 
the U.S.A. for International, European 
and U.S.A. equivalent tubes and semi­
conductors. Highest quality produced 
in Europe exclusively for C.E.I. in the 

. U.S.A." 220 East 23 St. N.Y., N.Y. 

CAM-LOKDIV .. Empire Prods., 9201 Blue Ash Rd., 
Cincinnati, Ohio, 45242, Tel: 513-791-5420: Sis. Mgr: 
D.L. Schmitt . 

CAMBRIDGE FILTER CORP.; 7645 Seventh North Rd., 
Syracuse, N.Y., 13201, Tel: 315-457-1000: Sis. Mgr: 
D.E. Wendel .. . 

CAMBRIDGE MEMORIES, INC., 285 Newtonville Ave., 
Newtonville, Mass., 02160, Tel: 617-332-3100 

CAMBRIDGE PLATING CO., INC., 39 Hittinger St., 
Belmont, Mass., 02178; Tel: 617-489~2750: Sis. Mgr: L. 
Tosi Jr. 

CAMBRIDGE SYS.,. EG&G INC:, 151 'Bear,HiII Rd., 
Waltham, Mass., 02154, Tel: 617-899-3710, TWX: 
710-324-7648; Sis. Mgr: V. Cortina 

CAMBRIDGE THERMIONIC, 445 Concord Ave, 
Cambridge, Mass,02138, Tel: 617-491-5400, TWX: 
71Q..32()..6399; Sis. Mgr: W.G. Nowlin 

CAMUSAT GUEGUEN TELECOM. INT'L., 2 Windward 
Ave., WMe Plains, N.Y., 10605, Tel: 914-949-3719: Sis. 
Mgr: G.N: Snider 
--- Advertisement -'--

Specializing in design, construction 
and world-wide installation of mi­
crowave point-to-point and troposcat­
ter links, radio and TV towers, 
antennas and 'all associated infrastruc­
ture ready for your electronics. Stand­
ard tower and antenna designs or 
fabrication to your specs; civil engi­
neering, logistical support. Installa­
tions in Africa, South America, Near 
East and Continental Europe.' 

CAMWIL, INC., 835 Keeaumoku, Honolulu, Haw., 96814, 
Tel: 946-1110: Sis. Mgr: L.B. Campbell . 

CANADIAN RESEARCH INSTITUTE, 85 Curlew Dr.,. Don 
Mills, Ont, Canada, Tel: 41 &-445-8363; Sis. Mgr: S. 
VaSquez 

CANNON, C.F .. CO., Springwatar, N.Y., 14560; Tel: 
71 &-669-2550: Sis. Mgr: A. W. Shriner 

CANRAD PRECISION IN OS., INC., 629 Fifth Ave., Pelham, 
N.Y., 10803, Tel: 914-738-0200: Sis. Mgr: O. Strongin 

CAPACITOR SPECIALISTS, INC., Del Dios Hwy., 
Escondido, Cal., 92025, Tel: 714-747-4000; Sis. Mgr: F. 
Smelik 

CAPCON, INC., 61 Stanton St., New York, N.Y., 10002, 
Tel: 212-0R-7-B4oo: Sis. Mgr: H. Stein 

CAPITOL MACHINE & SWITCH CO., 87 Newtown Rd., 
Danbury, Conn., ci8810, Tel:' 203-744-3300, TWX: 
710-45&-0365; .SIs. Mgr: A..E. Wilson •••••••••••••••• Pg. 1896 
Ariz Phoenix, Lange Assoc., 221 W. Seminole Dr. 

602-942-0724 
Cal Los Angeles. E. Landa. 1607 Pontius 

. 213-879-0770 
Cal Menlo ·Pk., Frauman Assocs., Box 969 

415-322-8461 
Cal San Diego, E. Landa, 3650 Clairemont 

714-274-7242 
Colo Denver, Franklin Sis. Co., 1924 S. Navajo 

303-922-3623 
ConnN. Haven, Compo Rep., 14 Bowling Green 

203,239-9762 

Fla Orlando, F.Fausett, 2213 Merritt Pk. 
305-424-0701 

Ga Smyrna, F. Fausett, 145 W. Spring 404-436-5869 
III Oak Pk., G. Petitt, 6332 Roosevelt 312-261-0342 
Kans Overland Pk., Lowell, Kangas, Box 4116 

913-888-3200 
MassNeedham, Compo Rep., 1116 Great Plain 

617-444-2484 
Mlch DetrOit, Heick & Ralph Assocs., 26847 Grand 

. River Ave. . 313-538-3350 
Mo St. LOUiS, Lowell, Kangas & Assocs., II;c., BOx 

12526, Creve Coeur Sta. . 314-647-1111 
N,J . Livingston, Varrelman-Gorman Co., 2 ·E. Northfield 

Rd. 201-992-2505 
Ohio Cleveland; E. Frost, 30170 S. Woodland 

216-831-1442 
Pa Philadelphia, J. Biernbaum,·Box 7142 

. 215-635-1030 
SC Greenwood; F. Fausett & Co., Stony PI. 

803-451-7847 
Tex DallaS, Blackburn Assoc., Box 20073 

. 214-351-9991 
WashBelievue, Vaniage, 300 120th 206-455-3460 
For: Can., Montreal,Que.,.H.W. Brieger Sis. Co., 5253 

Decarie Blvd. . 514-482-0722 
For: Can., Toronl0, Ont., J.A. Tilton, Ltd., 51 

McCormick 51. 416-762-7571 
CAPPS & CO~, INC:, 20 Addison PI., Valley Stream, N.Y., 
. 11580, Tel: 516-VA-5-4413: V.P. Sis: S. Guallieri 

. CAPTOR CORP:, 5040 S. County Rd. (25'\), Tipp City, 
Ohio, 45371, Tel: 513-667-8484; Sis. Mgr: O.B. Bruns 

CARBOLINE CO.,~28 Hanley Ind'i. Ct., St.·Louis, Mo., 
63144, Tel: 314-MI-4-1000; Sis. Mgr: R.A. RoSenthal 

CARBONARA, VICTOR E: INC., Instr. Engrg. Labs., 90 
Harbor Rd., Port Washinglon, N.Y., 11050,. Tel: 
516-767-4680: Gen'l. Mgr: P.F. Weber 

CARBONE CORP., 400 Myrtle Me., Boonton, N.J., 07005, 
Tel: 201-.DE-4-07oo G. Smith 

CARBORUNDUM CO., Elec. & Elctms. Br., Box 339, 
Niagara Falls,'·N.Y., 14302, Tel: 71&-2711-2521, TWX: 
710-524-1657; Sis. Mgr: K.T. Robinson 

. Pgs. 1964-1967;2832-2834 
Ala Huntsville, 20th Century Mktg., Box 6127 

205-772-9237 
. Cal Palo Alto, O'Donnell Assoc., Inc., 1955 EI Camino 

Real 415-327-9061 
Cal Torrance, O'Donnell Assoc., Inc., 18053 

Crenshaw Blvd. 213-323-9243 
Colo Boulder, Intermountain Assoc., 1930 14 St. 

. 303-449-1473 
Fla Dunedin, W. J. Irvine Co., 1641 sarita Barbara Dr. 

. 813-733-5382 
III Berkeley, 5240 51. Charles Rd. . 312-547-8800 
III Chicago, T. B. Hunter, 5653 W. Irving Pk. 

312-777-2500 
Ind Indianapolis, Tech. Reps., 4000 Meadows 

317-546-4967 
Iowa Marion, C & M Sis., 888 .IOth St. 319-377-6313 
MassNeedham, Comps/Packaging, 14 Oak SI. 

. .' 617-444-1259 
MassW. Springfield, 333 River St. 41i-739-7361 
Minn St.Paul, Cahill Assoc., 3000 Hudson Rd. 

612-739-8445 
NY Elmont, S. S. Egert, 146 Mencham. Ave. 

. 516-488-225.5 
Ohio Daylon, R. G. Sidnell, 3300S. Dixie Dr. 
. 513-293-1194 
Pa Birchrunville, Jadelectronic, Box 126 

. 215-647-5151 
'Tex Dallas: W. Reese Assoc .. Box 24410. 

214-638-6575 
Va Chesapeake, FBD SiS., 4316 Greenleaf Dr. 

703-484-3162 
EXP: Montreal 249, Que., Future Elctrns., 6655 Cote 

Des Nelges Rd. 514-735-5775 
CARCO ELCTRNS., 1180 O'Brien Dr., Menlo Park, Calif., 

94025, Tel: 415-321-8174: Sis. Mgr: Wm. Spont 
CARDION COMMUNICATIONS, Long Island Expwy., 

Woodbury, N.Y., 11797, 'Tel: 516-921-7300, TWX: 
51Q..221-2179: Sis. Mgr: R.C. Kaliliway 

CARDION ELCTRNS., Unit General Signal Corp., Long 
Island Expwy., Woodbury, N.Y.,. 11797, Tel: 
516-921-7300, TWX: 51Q..221-2179: Mktg. Mgr: J.F. 
Riley 

. CARDWELL : CONDENSER, 80 E. Montauk Hwy., 
lindenhurSt, N.Y., 11757, Tel:.516-TU-4-43oo N. 
Kjeldsen 

CAREY ELCTRN. ENGRG. CO., 1880 Clifton Ave., 
Springfield, Ohio, 45505, Tel: 513-323-6300: Sis. Mgr: 
A.M .. Carey. Jr. 

CARGOCAIRE ENGRG. CORP., 11-10 Chestnut St., 
Amesbury, Mass., 01913, Tel: 617-388-3131,. TWX: 
617-388-1379; V.P. Sis: T. McCraine . 

See Page 3073.To Get ,Your Copy of the Radio-Electronic Master 

CARLING ELECTRIC,505 New. Park Ave., W. Hartford, 
Conn., 06110, Tel: 203-233-5551, TWX: 711J.42!M1034; 
SIs. Mgr: R.H. Smith ._. __ • __ ._ ... _ .. _ ...... _._ ....... Pg. 1897 
Cal' Van. Nuys, Pacific Switch Controls, Inc., 14048 

Burbank Blvd. 213-873-4802 
Ga Doraville, Swi1ch Contiols, Inc., 5299 Buford Hwy. 

404-451.:a258 
III Wheaton, Carling Elec., Ino.,201 No' Gables Blvd. 

312-653-1130 
Tex Dallas, Texaswi1ch, Inc .. 2942 Congressman La.' 

214-357-1768 
CAROL CABLE CO. W., 2665E. Del Amo-Blvd., Compton, 

Cal., 90221, Tel: 213-636-9961: V.P, Pur: J:L. Weiss 
CAROLINA MEDICAL ELCTRNS., INC., U.S. 52 Expwy., 

Box 307,. King, N.C., 27021, Tel: 919-983-5132: Sis. 
Mgr: C:A. Jones . . 

CARPENTER CO., 8030 N. Ridgeway, Skokie, III., 60076, 
Tel: 312-0R-6-0404: Sis. Mgr: S. Greenspan 

CARPENTER MFG. CO., INC., Fairgrounds Dr., Manlius, 
N.Y., 13104, Tel: 315-682-9176 

CARSON MFG. CO., 5453 N. Rural St., Indianapolis, Ind., 
46220, Tel: 317-257-3191: Sis. Mgr: G.L. Lockwood 

CARTER MFG. CORP., 23· Washington St~ Hudson, 
Mass., 01749, Tel: 617-562-6987; Sis. Mgr: L.M. Burgess 

. . .. Pgs. 2912,2913 
Conn Glastonbury, C.K. Barton AssOcs., Inc., 343 New 

. London Tpke. 203-633-9417 
I!I Chicago, Comm. Eng's., 7100 Northwest Ave. 

. 312-761-0548 
MassAubumdale, C.K. Barton Assocs., Inc., 345 Auburn 

• 51. 617-332,2021 
NJ Wood-Ridge, Podeyn & Schmidt, 207 Hackensack 

SI. 201-438-2780 
NY Great. Neck, Podeyn & Schmidt, 420 Northern 

Blvd. . . 516-487-1173 
Ohio Daylon, Bek Assocs., Inc., 330 Salem Ave. 

. 513-278-1343 
Tex Dallas, Southern Engrg. & Sis. Co., BOx 47173 

. . 214-748-5760 
CARTER MOTOR CO., 2707 W. George:SI., Chicago, III., 

.60618, Tel: 312-588-7700; Sis. Mgr: E.J. Mitchell 
. --- Advertisement ---

Carter FHP motors available in. uni­
versal shunt ·PM . and variable'speed 
11100 to 1 HP. Gearmotors to' 30 
in.lbs. torque, speeds to 7S0 RPM, 12 
to 230 VDC input. Highest quality, 
priced right, small orders welcome. 
DC to AC rotary converters 20 to 
2000 watt sine wave output from 12 to 
264 VDC input. Automatic standby 
models for emergency power. F(e­
quency changlirs produce sine wave 50 
or 60 hz unregulated. liS AC from 25 
to 400 hz input. 20 to 2000 watt rat­
ings. Our 40.th .year. 

CARTER PRECISION ELEC. CO., 3401 W. Madison St., 
Skokie, III., 60076: Tel: 312-0R-4-0340, TWX: 
910-223-3674; Sis. Mgr: A. Jenkins 

CARTER SEMICONDUCTOR, 374 Bayvl_ Ave., 
. Amityville, III.Y., 11701, Tel: 516,59Il-0680, TWX: 
. 51Q..224-6691; SIs. Mgr: J. Cartei-, Jr ..... __ .. __ Pg. 1795 

Ariz Tempe, Saguaro Tech. Svc., 1000 E. Apache 
602-275-0431 

Cal Cupertino, Carter Semiconductor tor, 10470 
Ainsworth 408-245-7884 

Cal San Diego, Frugaletti Assoc., 3930 Ingraham 
. 714-272-6769 

III Northbrook, Jassen Assoc., 3495 Whirlaway 
. '. 312-498-4260 

Ind Indianapolis, J. L. Weber Agcy., 8150 Westfield 
317-255-4117 

Iowa Cedar Rapids, Engrg. Svc., 1026 3rd S.E. 
. 319~366-1591 

Kans Praire Village, Engrg. Svc., 7830 State Line 
913-649-4000 

Md Towson, C. H. Newson, 16 Skidmore 
MassLexington,.Contact Sis. 
Mich Detroit, S. Greiner, 15318 Mack Ave. 

'. - . . 313-882-7570 
Minn St. Louis Pk., J. O'Brien, 2635 Lunn Ave. 

. 612-920-3643 
Mo St: Louis, Engrg. Svc., 6717 Vernon Ave. 

314-726-2233 
NJ Stratford, A. E. Luba, 3 Summi1' Rd. 609-784-5000 
NY Amityville, Carter SemiconduC!or, 374 Bayview 

. .516-598-0660 
Ny Northport, Halcon Assoc., BOx 328 51&-423-1818 
Ohio Daylon, E. M. A., BOx 1 91 413-433-2800 

. TexRichardson, Thornton-Leepee Elctm. Sis., 423 
Melrose . . ., 214-231-6891 

CARTER'S INK CO., 239 First St., Cambridge, Mass., 
02142, Tel: 6.17-547-2950: Sis. Mgr: :J. Rawding 

.: eem/1971 . 
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CARY INSTRS., 2724 S. Peck Rd., Monrovia, Calif., 91 016, 

Tel: 213-446-7181, TWX: 910-582-1613; Sis. Mgr: R. 
Haag 

CATALYST RESCH. CORP., 6101 Falls Rd., Baltimore, 
Md., 21209, Tel: 301-DR-7-71 00; Sis, Mgr: J.w. Kulp 

CATON INDS., INC., 45 Walnut Ave., Clark, N.J., 07066, 
Tel: 201-382-9119; Sis. Mgr: O.J. Tamburr 

CBS LABORATORIES, High Ridge Rd., Stamford, Conn., . 
06905, Tel: 203-327-2000; Sis. Mgr: Mark Simmons 

CCA ELCTRNS. CORP., 716 Jersey ,Ave., Gloucester, 
N.J., 08030, Tel: 609-456-1716; Sis. Mgr: R. Sidwell 

C. E. WIRE CO., 4011 McClure CI., Fort Wayne, Ind., 
46809, Tel: 219-747-0973; Sis. Mgr: C.E. Wire 

C.B.C. INDS., INC., Box 346, FI. Washington, Pa., 19034, 
Tel: 215-GA-3-2797; Sis. Mgr: C. Beckman 

CE-JA SPRINGS, INC., 169 Day St., Newington, Conn., 
06111, Tel: 203-522-2196; Gen'l. Mgr: G.J. Wassell 

CEA, Div_ Berkleonics, Inc., 1221 S_. Shamrock, 
l!Ionrovla, Cal., 91016, Tel: 213-359-9261; Mktg_ Mgr: 
Dean Hughes ._ •••. _ •. _ .• _ ..•. __ ••• _ •••• _._ ••. __ .... _ ........ Pgs. 672,673 
Ala Huntsville. Mekco, Holiday Off. Ctr. 205-881-3721 
Ariz Phoenix, J. Smith, 11032 N. 34th 602-942-7160 
Cal Pasadena. Technisales, 3820 E. Colorado 

213-792-5111 
Cal Redwood City, Long, 505 Middiefield Rd. 

415-369-3324 
Colo Boulder, J. Smith, 310 Seminole Dr. 303-449-7509 
Fla Orlando, Mekco Assocs., 3165 McCrory 

305-841-2215 
Kans Lenexa, Bard Assocs., 13100 W. 95th 

913-888-2673 
Md Betheseda, S & S Assocs., 7720 Wisconsin 

301-654-1434 
MassAubumdale, Engineering Assoc. of N.E., Box 101 

617-227-4301 
Mich Farmington. Carter, McCormic & Peirce, 23995 

Freeway Pk. 313-477-7700 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314-849-0080 
. NH Manchester, Engrg. Assoc. of N.E., 503 Donald 

........... ,.."' .. ..,nn .. 

NM Albuquerque, J. Smith, 401-B San P;dr~,vN~E: -- . 
505-255-2111 

NC Burlington, Mekco Assocs., 1349 S. Church 
919-226-7177 

Ohio Cleveland, Carter, McCormic & Peirce, 21380 
Lorain· 216-333-5650 

Ohio Dayton, Carter, McComnic & Peirce, 5423 
Webster 513-278-5873 

Pa Pittsburgh, Carter, McCormic 8. Peirce, 201 Penn 
Ctr. 412-824'3760 

Tex HoiJston, Lear & Assocs., Box 26653 
713-649-7727 

Tex Richardson, Lear & Assoc., Box 1266 
214-231-7696 

WashSeattle, Dewar Assocs., 6361 First Ave., S. 
206-763-2233 

EXP: Cal., L.A., Trans-World Tr., 11973 San Vicente 
213-472-0444 

For: Can., Lachine, Que., Microtech, 2625 Louis Pare 
514-631-6859 

CELANESE PLASTICS CO., Div. Celanese Corp., 550 
Broad St., Newark, N.J., 07102, Tel: 201-877-2300, 
TWX: 710-995-4446; Sis. Mgr: J.E. Giordano 

CELCO, Constantine Engrg. Labs., Co., 70 Constantine 
Dr.,. Mahwah, N.J., 07430, Tet 201-327-1123, TWX: 
710c988-1018; Sis. Mgr: E. Ryder ........................ Pg. 339 
CELESTIAL COMPS.;INC., Box 4216, Covina, Cal., 91722, 

Tel: 213-966-3576; Sis. Mgr: C. Burger 
--- Advertisement ---

"Celestial produces resistor bobbins, 
bobbins with leads, coil forms, encap­
sulation cups, and all cylindrical cus­
tom high-precision miniature and 
microminiature electronic and instru­
ment components of machined epoxy, 
plastics, and metals .. Maximum 3/4" 
outside diameter, on Swiss Automatic 
Screw machines. Complete Secondary· 
Department. Contact Sales Represen­
tatives or Factory direct." 

CELLUPLASTICS, INC., SUb. Brockway Glass Co., 
Brockway, Pa., 15824; Pres: P.S. Holmquest 

CELTIC INOS., INC., 14760 Keswick Sl.,Van Nuys, Cal., 
91405, Tel: 213-787-3615; Sis. Mgr: C .. Haynoski 

C.E.M. CO., INC., 24 School 51., Danielson, Conn., 06239, 
Tel: 203-774-8571; Sis. Mgr: M. R. RolliDson 

CENTER FOR TECHNICAL DEVELOPMENT, 517 E. Main 
SI., Louisville, Ohio, 44641, Tel: 216-875-8892; Sis. 
Mgr: E.A. Presta . 

CENTERLINE SPECIALTIES, Box 656, Boulder, Colo., 
80302, Tel: 303-443-9040; Sis. Mgr: B. Stark 

CENTRAL ENGRG. CO., 2930 Anthony La., MinneapoliS, 
Minn., 55418, Tel: 612-781-6557; Pres: L.E. Swanson 

See Page 957 for TRADE NAME DIRECTORY 

CENTRAL PLASTICS DISTS., 527 S. Wells SI., Chicago, 
111.,60607, Tel: 312-786-0200; Pres: H.R. Greenwald 

CENTRAL SCIENTIFIC CO., Div. Cenco Instr. Corp., 2600 
S. Kostner Ave., Chicago, III.,. 60623, Tel: 
3.12-277-8300; Sis. Mgr: LA Miller 

CENTRAL TRANSFORMER CO., 850 W. Jackson Blvd., 
Chicago,lIl., 60607, Tel: 312-TA-9-1936; Sis. Mgr: M.R. 
Whitman 

CENTRALAB, ELCTRNS., Globe-Union, 5757 N. Green 
Bay Ave., Milwaukee, Wise., 53209, Tel: 414-228-1200, 
TWX: 910.262-3084; Sis. Mgr: K. Stephan 

Pgs. 1898,2348,2918 
Ariz Phoenix, Toward Engrg., 4240 E. Clarendon 

602-955-3193 
Cal Los Angeles, Clemick-Neenan, 654 N. Sepulveda 

213-476-1272 
Cal Redwood City, Logan, 463 Brewster if 5 

415-369-6726 
Colo Denver, Electro-Rep., 1051 S. Platte River 

303-744-2821 
Fla Orlando, Cartwright & Bean, 609 Colonial' 

305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill NW 

404-237-2273 
III Des Plaines, Centralab, 2200 E. Devon 

312-889-2900 
Ind Indianapolis,·L. DeVoe, 4010 Washington 

. 317-283-1395 
Iowa Cedar Rapids, J. Vrbik, 2818 A Ave.NE 

319-365-0461 
Kans Overland Pk., Lowell, Kangas, 6920 W. 82nd 

913-888-3202 
Md Elkridge, J .. Bresson, 5600 Main 301-796-5220 
MassNeedham, Centralab, 60 Dedham Ave. 

617-444-4847 
Mich Benton Harbor, R. Merchant, Box 591 

616-925-4211 
MichDetroit, R. Merchant, 18411 W. McNichols 

313-KE-5-6000 
Minn Mpls., Centralab, 4901 W. 77th 51. 612-920-4130 
Mo SI. Louis, Lowell, Kangas, Box 26 314-MI-7-1111 
NJ Clifton, Centralab, 1010 Clitton 201-f(H-"~UU 
NY Albany, Compa; Albany, 6 Highland 518-489-7408 
NY New York, Centralab 212-564-7540 
NY Cicero, Compar Albany, 5850 Glendora 

315-471-3356 
NY Endwell, Compar Albany, 530 Verna 

607-723-B7~3 
NY Fairport, Compar Albany, 42 Wining Brook 

716-271-2230 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704-537-7965 
Ohio Cleveland, M. Roth, 678 S. Green Rd. 

216-EV-2-9090 
Ohio Dayton, R., Siff, Box 7035, Sta. B . 513-278-4779 
Pa Narberth, J. Bresson, 107 Forrest Ave. 

215-839-6770 
Tenn MemphiS, Cartwright & Bean, 560 S. Cooper SI. 

901-276-4442 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 

214-357-4601 
Tex Houston, R.E. Nesbitt Co., 4810 Hazard 

713-JA-6-3811 
Va Lynchburg, J. Bresson & Assoc., Box 4115 

703-237-0829 
WashSeattle, J. J. Backer, 221 W. Galer SI. 

206-AT -3-6470 
Wisc Milwaukee, Kiehm & Assoc., 1225 N. Water 

\ 414-276-4040 

CENTRALAB SEMICONDUCTOR, Globe-Union, 4501 
Arden Dr., EI Monte, Cal., 91734, Tel: 213-579-0700, 
TWX: 910.587-3429; Mgr., Mktg. Grp: F.H. Angler' 
'. Pgs.1796-1798 

Ariz Phoenix, Toward Engg., Box 15268 602-955-3193 
Cal Huntington Beach, Clemick-Neenan, 711 Ocean 

714-536-1732 
Cal Los Altos, Recht, 900 N. San Antonio 

415-941-0336 
Cal Los Angeles, Clemick-Neenan, 654 N. Sepulveda 

213-476-1272 
Colo Denver, McLoud & Raymond, 2151 S. Grape 

303-756-1589 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305-425-8284 
Ga Atlanta, CartWright & Bean, 3223 Cain's Hill . 

. . 404-237-2273 
III Des Plaines, Centralab. 2200 E. Devon 

312-827-4487 
III Des Plaines, Coombs Assoc., 1001 .E. Touhy 

. 312-775-0170 
Ind Indpls., L.M. DeVoe, 665 E. 61st 317-257,1227 
MassLexington, Contact Sis., 49 Walll1am 

617-861-1550 
Mich Detroit, G & H SiS., 24001 S. Field 313-358-1910 
Minn Minneapolis, Furber Sis.,· 6500 Nicolett 

612-861-1518 

Mo 51. Louis, Coombs, 11734 Lockland Indl. 
314-542-3636 

NJ Clifton, Centralab, 136 Lakeview 201-478-5300 
NY Rochester, W.H. Zimmerman, 3100 Monroe 

716-586-4450 
NY Syracuse, W.H. Zimmemnan, 112 DeWitt 

315-474-4889 
NC Charlotte, CartWright & Bean, 625 Harwyn 

704-537-7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

919-832-7128 
Ohio Cleveland. M. Roth Sis., 678 S. Green 

216-382·9090 
Pa GlenSide, Elcom Inc., 130 Easton 215-885-1325 
Tenn Memphis, Cartwright & Bean, 560 S. Cooper 

.901-276-4442 
Tex Dallas, R.E. Nesbitt, 2930 Merrell 214-357-4601 
Tex Houston, R. Nesbitt Co., Box 66831 713-528-3811 
Va Fairfax, Schibley Assoc., 10604 Warwick 

703-591-3008 
WashSeattle, J. Backer Co., 221 W. Galer 

206-285-1300 
Wisc Milwaukee, Mueller Elctm. SiS., 10721 W. Capital 

414-464-4210 
For: Toronto 18, Ont Can., Wilson Entprs., 386 Bering 

Ave. 41"6-231-7536 

CENTRON ENGRG., 1518 W. 132nd SI., Gardena, Cal., 
90249, Tel: 213-321-3220; Sis. Mgr: N. Levesque 

Pg.1299 
Ariz Scottsdale, F. Board Assoes., Box 1906 

602-949-9561 
Ark Magnolia, J.V. Schoonmaker Co., Box 247 

505-234-3778 
Cal Burlingame, W. J. Purdy Co., 770 Airport Blvd. 

415-347-7701 
Cal Los Angeles, Black & Strong, 1728 S. LaCienega 

Blvd. 213-870-9191 
Colo Little.ton, W.J. Purdy Co., 1449 Littleton Blvd. 

303-794-4283 
Conn Meriden, P.R. Sturgeon Co., 99 Colony 51. 

203-237-1112 
III Hinsdale, Hill-Gray Assoc., 2 Salt Creek La. 

312-325-4810 
IOWa Des MOines, T.L. Dowell, 4127 27th St. 

515-255-6480 
Kans Overland Pk., T.L. Dowell, 7208 W. 80th 51. 

913-649-6069 
Md Baltimore, Trinkle SiS., 8745 Cimarron Cir. 
MassChestnut Hill, P.R. Sturgeon Co., 1330 Boylston 

SI. 617-734-7710 
Mich Detroit, R.C. Merchant Co., 18411 W. McNichols 

614-535-6000 
Mlnn Minneapolis, M. Foster Co., 228 S. Cedar Lake 

Rd. 612-374-2612 
Mo 51. Louis, T.L. Dowell, 4753 Tital CI. 

314-892-2859 
NJ Cherry Hill, 500 N. Kings Hwy. 609-667-3500 
NM Albuquerque, C.T. Carlberg & Assocs., Box 3177, 

Sta. 0 505-265-1579 
NY Syracuse, Mar-Com Assocs., 2002 Teall Ave. 

415-437-2992 
Ohio Dayton, Neal Bear Co., 1563 E. Dorothy La. 

513-299-3566 
Pa Allison Pk., Trinkle SiS., 394"7 Summer Rd. 
.Tenn MemphiS, Cartwright & Bean, 560 S. Cooper 

901-276-4442 
Tex Dallas, J.V.Schoonmaker Co., 2995 Ladybird La. 

214-357-8481 
CENTURY COIL CORP., 1522 N. Clybourn Ave., Chicago, 

III., 60610, Tel: 312-664-2395; Sis. Mgr: W.R. 
Williamson 

CENTURY DATA SYSTEMS, 1270 N. Kraemer Blvd., 
Anaheim, Cal., 92806, Tel: 714-632-7111 

CENTURY ELEC. CO., 1806 Phie 51., SI. Louis, Mo., 
63166, Tel: 314-CE-I-4920, TWX: 314-044-7191; V.P. 

, Sis: J. Bolton 
CENTURY FASTENER CORP., 20 Grand Ave., Brooklyn, 

N.Y., 11205, Tel: 212-UL-2-6440; Sis. Mgr: G. Stieglitz 
CENTURY STRAND, INC., 3 Entin Rd., Clifton, N.J., 07014, 

Tel: 201-472-7777; Sis. Mgr: L. Kellermann 
CERAC, INC., Box 597, Butler, Wisc., 53007, Tel: 

414-781-5525 
CERAM CORP., 5345 Timken Sq., La Mesa, Calif., 92041, 

Tel: 714-463-9211 . 
CERAMASEAL, INC., Sub. Interpace Corp., Box 25, New 

Lebanon Center, N.Y., 12126, Tel: 518-794-6101; Sis. 
Mgr: G.D. Sawin 

CERAMIC MAGNETICS, INC., 87 Fairfield Rd., Fairfield, 
N.J., 07006, Tel: 201-227-4222; Mktg. Mgr: J.A. Mecca 

CERMETRON CORP., 10439 Roselle 51., San Diego, Cal., 
92121, Tel: 714-453-1354; Sis. Mgr: G. Scott cont"d 
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CER· CHO MANUFACTURERS a. SALES OFFICES DIRECTORY 

--- Advertisement 

Cermetron Corp. manufactures high 
alumina substrates for the hybrid mi­
croelectronics' industry. Snap-a-parts 
and micro substrates as small as .010 
square are a specialty. Any custom or­
der delivered in 2-3 weeks. Any stand- . 
ard item 4 to 7 days. Delivery. 96% 
'and 99.5% AL203 

CERRO CORP., 300 Park Ave., New York, N.Y., 10022, 
Tel: 212-MU-8-8822, TWX: 212-867-5894; Pres: R.P. 
Koenig 

CERRO WIRE &'CABLE CO., Div. Cerro Corp., 285 Nicoll 
St., New Haven, Conn., 06504, Tel: 203-772-2250, 
TWX: 710-465-2149; Sis. Mgr: E.S. Reed 

CES ELCTRNS., 2968 Avenue Z, Brooklyn, N.Y., 11235; 
Sis. Mgr: S. Chase . 

CETRON ELCTRN. CORP., 715 Hamilton St., Geneva, III., 
60134, Tel: 312:232-4140; Sis. Mgr: R.C. Hendricksen 

CGS/DATAMETRICS, 127 Coolidge Hill Rd., Watertown, 
Mass., 02172, Tel: 617-924-8505; Sis. Mgr: H. Gray 

CGS/LAWRENCE, Ind'i. Blvd., Southampton, Pa., 18966, 
Tel: 215-355-5500; Sis. Mgr: T. Burcaw 

CGS UNITS, INC., 73 Saginaw Dr., Rochester, N.Y., 14623, 
Tel: 716-244-2080; Sis. Mgr: R.B. Taylor 

CHADWICK-HELMUTH CO., INC., 111 E. Railroad Ave., 
Monrovia, Calif., 91 016, Tel: 213-358-4567; Sis. Mgr: B. 
Minteer 

CHALCO ENGRG. CORP., 15126 S. Bro~dway, Gardena, 
Cal., 90247, Tel: 213-FA-l-0121, TWX: 910-346-7026; 
Sis. Mgr: J. Cox 

CHAMBERLAIN MFG. CORP., 845 Larch, Elmhurst, III., 
60126, Tel: 312-279-3600; Dir. Mktg: H. Prince 

CHANNEL IN OS .. 839 Ward Dr., Santa Barbara, Cal., 
93105, Tel: 805-967-0171; Sis. Mgr: R.M. Callahan 

CHANNELLOCK,INC., S. Main St., Meadville, Pa., 16335, 
Tel: 814-336-1175; Sis. Mgr: W.A. DeArment 

CHASE BRASS & COPPER CO:, 20600 Chagrin Blvd., 
Cleveland, Ohio; 44122, Tel: 216-283-3900, TWX: 
216-486-5689 

CHASE METAL SERVICE DIV., 20600 Chagrin BlVd., 
Cleveland, Ohio, 44122, Tel: 206-283-3900;' V.P. Sis: 
D.S. Soliday 

CHASE-SHAWMUT CO., 374 Merrimac St., Newburyport, 
Mass., 01950, Tel: 617-462-6662, TWX: 710-347-0264; 
Sis. Mgr: H.E. Pike 

CHASE & SONS, INC., 19 Highland Ave., Randolph, Mass., 
02368, Tel: 617-963-2600; Sis. Mgr: L.P. Graham 

CHASSIS-TRAK,INC., 525 S. Webster Ave., Indianapolis, 
Ind., 46219, Tel: 317-359,5407; Sis. Mgr: J.R. Young 

CHATHAM CONTROLS CORP., 33 River Rd., Chatham, 
N.J., 07928, Tel: 201-635-8892; -8IS: Mgt: D.C. Perst 

CHATILLON JOHN 8. SONS, 83-30'Kew Gardens Rd., 
KewGardens, N.Y., 11415, Tel: 212:847-5000; Sis. 
Mgr: N. Lavenda 

CHEM AERO, INC., 231 E. Lomita Blvd., Wilmington, Cal., 
90744, Tel: 213-775-2581, TWX: 910-345·6267; Sis. 
Mgr: H.N. Lee 

CHEMALLOY ELCTRNS., Box 10, Santee, Cal., 92071, 
. Tel: 714-448-5715; Sis. Mgr: S. Freedman 

CHEMCUT CORP., 500 Science Pk., State Qollege, Pa., 
16801, Tel: 814-238-0514 

CHEMELEC PRODS., INC., 8 Fellowship Rd., Cherry Hill, 
N.J .. 08034, Tel: 609-424·1470; Pres: F.O. Dutton 

CHEMICAL COMMERCE, 123 Sussex Ave., Newark, N.J., 
07103, Tel: 201-621-9652; Owner: R. Handel 

CHEMICAL MICRO MILLING CO, Box 770, Camden, N.J., 
08101, Tel: 609-964-2030, TWX: 710-892-0731; SIS. 
Mgr: F.D. Kronslak . 

CHEMICAL PRODS. CORP., King Philip Rd., E. 
PrOvidence, R:t:, 02914, Tel: 401-434-1770, TWX: 
401-438-2607; Pres: H.B. Allison . 

CHEMPLAST, INC., 31-150 Dey Rd., Waynf!, N.J., 07470, 
Tel: 201-696-4700, TWX: 710-988-5834; Exec. V.P., 
Sis. Mgr: M. Powell, Jr. 

CHEMTRONICS, INC., 1260 Ralph Ave., Brooklyn, N.Y., 
11236, Tel: 212-NA-9-1300; Sis. Mgr: A. Friedman 

CHERRY ELECTRICAL PRODS., 3623 Sunset Ave., 
Waukegan,lI~ 60085, Tel: 312-689-7600, Ext. 7703, TWX: 
910-235-1572; SIs. Mgr: D. Grady ...................... Pg. 1899 
Ala HuntSVille, Powertronies.-Bcix.3384 205-852-6347 
Cal Palo Alto, Abbott Engrg., 2450 EI Camino Reai 

415-327-0830 
Cal Torrance, O'Donnell, 18053 Crenshaw Blvd. 

213-323-9243 
Colo Broomfield, Arrowhead SiS., Box 335 

. 303-222-6462 
Conn Meriden, Electro-Products SiS., Box 92 

203-235-4040 
Fla Belleair Bch., Consultants for Industry, 211 
. Howard Dr. 813-595-1486 

Ind Ft. Wayne, Menze SiS., Box 9178 219-747-5616 
Mass Waltham, Electro-Products SiS., Box 121 

.' . 617-899-1570 
Mich Troy, McPhail, 1820 Stephenson Hwy. . 

. . 313-689-6444 

Mich Westland; Miltimore SiS., 34142 Fountain 
313-261-8117 

Minn St. Paul, Cahill, 3000 Hudson Rd.' 612-739-8445 
Mo Kansas City. Thro Industrial SiS., Box 7244 

913-362-2533 
NJ Ft. Lee, S. Justin, Box 1068 201-947:4371 
NJ Pitman, Colrud Co., 601 Ardmore Ave. 

609-589-5868 
NM Albuquerque, Crown Engrg., 2129 San Mateo, 

N.E. . .505-265-2066 
NY Rochester, W.J. Andres, 39 Saginaw·Dr. 

. 716·244-2445 
NC Thomasville, Powertronies, Box 403 919-476-4257 
Tex .Dallas, Reese Assoc., Box 24410 214-638-6575 
Tex . Houston, Reese Assoc., Box 26247 713-621-3134 
Va Lynchburg; Powertronies, 5633 White Oak Dr. 

703-239-6085 
WashSeattle, Jas. J. Backer Co., Box 9327 

. 206-205-.1300 
Wisc Pewaukee, D. Herrick, 220 Sussex St. 
. . . 414-691-2770 

CHERRY RIVET olV., Townsend Co.,' P.O. Box 2157, 
Santa Ana, Calif., 92707, Tel: 714-545-5511, TWX: 
910-595-1500; Sis. Mgr: o.J. Sauser 

CHESAPEAKE INSTR. CORP., Shadyside, Md., 20867, 
Tel: 301-867-2151; Mktg. Mgr: J.F. Luckey 

CHICAGO CONDENSER CORP., 3255 W. Armitage Ave., 
Chicago, III., 60647, Tel: 312-227-7070; Sis. Mgr: P. 
Philips 

CHICAGO DYNAMIC INDS., Precision Prods. Dlv., 1725 
W. Dlversey Blvd., Chicago, III., 60614, Tel: 

,312-935-4600; Sis. Mgr: J.M. Early .................... Pg. 1900 . 
Cal Burbank, Weightman, 1226 W. Olive 

213:VI-9-2435 
Cal Menlo Pk., Weightman & Assoes., 120 Santa 

Margarita 415-325-2885 
Colo' Aurora, Bishop Entprs., 126 Del Mar Clr. 

303-364-7361 
Conn Waterbury; Coakley, Boyd & Abbett, 820 Hamilton 

Ave. 203-756-8766 
Fla Orlando, W. Lehmann Co., Box 20275 

305-841-4901 
Ga Atlanta, W. Lehmann Co., Box 52786 

404-237-0600 
III Rolling Meadows, Sumer, 5105 Tollvlew . 

312-392-7370 
Ind Fort Wayn&, Sumer, Inc., 2211 S. Calhoun 

219-744-4331 
La New Orleans, Glidden Eng. & Equip. Co., Box 

10442 I 504-721-4763 
Md Glen Arm, Billis Sis. Co., Box 94H-40, Ravenhurst 

Cir. . 301-592-7047 
MassNeedham, Coakley, Boyd & Abbett,1424 

Highland . 617-444-5470 
Mich Deroit, L Dlckelmari, 18315 W. Seven Mile· 

313-255-3300 
Minn Mpls., M. Foster, 228 S. Cedar Lake 

. 612-374-2612 
Mo SI. Louis; Harris-Hanson. 2814 S. Brentwood 

Plaza 314-962-0111 
NJ Cherry Hill, J. Billis SiS., 14 Galway 

609-HA-8-3651 
NJ Wayne, SAM. Assoes., 18 Tilghman 

201-684-7682 
NY Albany, Compar-Albany, 6 Highland Ave. 

518-489-4777 
NY Jamaica, S.I\.M. Assoes., 150-08 87th 

212-0L-8-8881 
NC Greensboro, L & 0, Inc.,. Box 7243 919-292-3201 
Ohio Cleveland, L Dickelman, 28829.Chagrin 

.. , 216-831-1039 
Tex Dallas, Glidden Engrg. & Equip. Co., 8609 N.W. 

Plaza Dr. 214-EM-3-6539 
Tex Houston, Glidden Engr. & Equip. Co., 7728 Long 

Pt. Rd. 713-681-1415 
Utah Salt Lake Cy., Bishop Entprs., 2520 s. StRte . 
. 801-487-2551 

WashSeattle, R. Johnston, 1011 N.E. 69th 
206-514-5170 

EXP: N.Y., Westbury, Minthorne Inl'l. Co., 2200 Shames 
Dr. 212-89.5-3120 

For: Ville Lasalle 650, Que .. ElectrOdesign, Ltd., 849 
Lafl.eur 514-363-5120 

CHICAGO LOCK CO., 4275 W. Belmont Ave., Chicago, 
111.,60641, Tel: 312-282-7177; SIs. Mgr:E.L. Lovelace' 

Pg.1901 
NY New Rochelle, 271 North Ave. . 914·636-1311 

CHICAGO' MINIATURE LAMP WORKS, 4433 N. 
Ravenswood Ave., ChIcago, ilL, 60640, Tel: 
312-784-1020, TWX: 910-221-5445; Sis. Mgr: W. 
Bofhoven ................................................................ Pg. ·1443 
Ariz Phoenix, Howe & Howe Sis., Box 10497 

.. . . 602-264-7971 
Cal No. HollYwood, CMLC, 10213 RiverSide Dr. 

213-877-0158 
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Cal San Francisco, CMLC, 115 New Montgomery St. 
'. 415-391-1098 

Colo Denver, Nelson Co., 1294 S. Bannock 51. 
303-733-5528 

Conn New Haven, Gerber SiS., Box 2917, 29 Whalley 
. Ave. 203:777-6279 

Fla N. Miami Bch.:Cartwright & Bean, 20100 N.E. 
25th Ct.. 305-945-2962. 

Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 
305-425-8284 

Ga Atlanta, Cartwright. & Bean; 3223 Cain's Hill PI., 
NW. 404-237-2273 

III Chicago, CMLW, 4433 N. Ravenswood Ave. 
312-784-1020 

Iowa Atiantic;Koenig-Myers Assoc., 300 Linn SI. 
. 712-243-3342 

Kans Shawnee Mission, Koenig-Myers Assoc., 5500 
Buena Vista Dr., Box 374 913-432-8300 

La. 'Metarie, Cartwright & Bean, 7010 Magnolia Ct., 
Box 73336 . 504-887-0482 

MassE. Longmeadow, Gerber SiS., 24. Maple Ct 
413-525-3059 

MassWaltham, Gerber SiS., 176 Second Ave. 
617-891-8040 

Mlch DetrOit, R.C. Merchant, 18411 W. McNichols 
313-535-6000 

Mich SI. joseph, R.C. Merchant, 505 Pleasant 51. 
616-983-7378 

MinnMinneapolis, M. Foster Co., 228 S. Cedar Lake 
Rd. '612-374-2612 

Mo Maryland Hgts:, Koenig-Myers Assoc., 2721 Beloit 
Dr. 314-739-1655 

NJ Cherry Hill, Trinkle Sis., 500 N. Kings Hwy. 
609-667 -3500 -

NY DeWitt, F. W. Taylor Co., 4455 E. Genesee St. 
315-446-0422 

NY .. Pt. Washington, T.M.A., Inc., Box 735 
. 516-767-2432 

NC Charlotte, Cartwright & Bean, 25 Harwyn Dr. 
704-537-7965 

NC Raleigh, Cartwright & Bean, 1016 Belfast Dr. 
919-832-7128 

Ohio New Bremen, T. Shelby & Co., 17 S. Walnut SI. 
419-629-6511 

Tenn Memphis, Cartwrighl & Bean, Box 4760 
. 901-276-4442 

Tex :Dallas, Techno, Box 20544 214-357-9213 
WashSeattle, J.J. Backer Co., 221 W. Galer SI. 

. 206-285-.1300 
EXP: III., Chicago, E.D. Magnus & Assoc. Inc., 5715 N. 

Lincoln Ave. 312-334-1503 
·For: Can., Scarborough, Onl., Lake Engrg., 123· 

Manville Rd. 416-751-5980 
CHICAGO RIVET & MACH. CO., 950 S. 25 Ave., Bellwood • 

. III., 60104, Tel: 312-Ll-4-51 00, TWX: 312-547-7316; 
Sis. Mgr: W.O. Shineflug 

CHICAGO SWITCH, 2035 W. Wabansla Ave., Chicago, 
III., 61i647, Tel: 312-489-5500; Sis. Mgr: M. Podgorski 

Pg.1902 
Cal Santa Clara, Richards, 2938 Scott 408-246-5860 
Cal Venice, Coplan Assocs., 4206A Glencoe . 

. . 213-397-2166 
Fla Indian Rocks Bch., Tech-Rep., Box 425 

. . 813-595-2834 
Fla Melbourne, Tech-Rep., Box 2095 365-723-9140 
Ga Jonesboro, Tech-Rep., Box 955 404-753-01 ~ 1 
III Rolling Meadows, Sumer, 5105 Tollview 

. 312-392-7370 
Iowa Cedar Rapids, Engrg. Svc., 1026.3rd Ave., SE 
.. 319,366·1591 

Kans Prairie Vlg., Engrg. Svc., 7924A State Line 
913-649-4000 

Mass Newton Upper Falls, Brookdale/Richter Engrg., 
1214 Chestnut 617-244-6969 

Mich Southfield, J. Montgomery, 19400 W. Ten Mile 
313-358-2616 

Minn Mpls., Sumer, 7710 Computer 612-920-8414 
Mo St Louis, Engrg. f)vc., 6717 Vernon 314-726-2233 
NJ Riverton, Given Assoes., Box 183 609-829-7249 
NY Port Wash., P. D. Aaron, Box 511 516-767-2600 
NY Syracuse, Nycom, 2002 Teall. 315-437-8343 
Ore Beaverton, N. R. Schultz Co., Box 156 

503-646-1345 
Tex Addison, Campion Sis" Box 396 214-239-91~6 
WashBelievue, N. Schultz, 305:-1 t'2th Ave., NE 

. . . . 206-GL-4-5224 
For: Can., Scarborough,'Ont.,O.'Randall, 1710 

Midland' 416-751-7911 
CHICOPEE MFG. CO., Comella, Ga., 30531, Tel: 

404-778-2281. TWX: 404-778·4450; Gen'l. Mgr: W.J. 
Shortt '. . 

CHISSO CORP., 3-2 Marunouchi 2-Chome, Chiyoda-Ku, 
Tokyo 100, Japan, Tel: Tokyo 231-4571, TWX: TK 2554 
Chisso .," 

CHOMERICS, INC., 77 Dragon Ct., Woburn, Mass., 01apl, 
Tel: 617-935-4850, TWX:'710-393-0173; Sis. Mgr: K. 
Dunne . 

·eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

CHRISTIE ELEC., 3404A W. 67th St., Los Angeles, Cal., 
90060, Tel: 213-750-1151, TWX: 910-321·3867; V.P: F. 
Benjamin .............. , .•••••••••••.•..••••••••••••••.•••••••••• Pgs. 674,675 
Ala ,Huntsville, Ridge Instr., 7220 Governors, W. 

205-837·1761 
Ariz Phoenix, R.A. Mayes, 4014 N. 7th SI. 

602·279·5243 
Cal Diablo, Thomas Assocs., Box 684 415·837·8411 
Cal Los Angeles, Halbar Assocs., 3261 W. 4th 

213·387·8283 
Colo Denver, A.A. Mayes Co., Box 10486 

303·466-6311 
Fla Orlando, Ridge Instr. Co., 2227 Seely Dr. 

305·293-4711 
Ga Atlanta, Ridge Instr., 3094 McCully, NE 

404·939·1554 
Haw Honolulu, Victor Kim Elctrns., 623·25 South St. 

, 507·132 
III Chicago, K. Meyers, 7256 W. Touhy . 

312·774-6440 
Ind Indianapolis, K. Meyers, 3512 Rockville 

317·243·6681 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third, SE 

319-366·1591 
Kans Prairie Vlg., Engrg. Svcs., 7924·A State Une 

913-649·4000 
Md Silver Spg., L. While, 1110 Fidler La. 

301.-585·3141 
MassLexington, W.M. Hague, 10 Muzzey SI. 

617·862·5700 
Mich Farmington, Carter, McCormic & Pierce, 23995 

Freeway Pk. 313·477·7700 
Mo SI. Louis, Engrg. Svcs., 6717 Vernon 

314·726·2233 
NJ Ridgewood, Instr. Sis. Co., Box 403 201·445·5210 
NM Albuquerque, R. Mayes, 8016 Zuni, SE 

505·265·7989 
NY Clarence. Rep. Tech., Inc., Box 156 716·684·6250 
NY Syracuse, Rep. Tech., Inc., 2002 Teall Ave. 

315·437·2845 

919·725·3612 
Ohio Cleveland, Carter. McCormic & Pierce, 21380 

Lorain 216·333·5650 
Ohio Dayton, Carter, McCormic & Pierce, Box 1472 

513·278·5873 
Pa Narberth, L. White·Keystone, 100 Essex 

215·664·6505 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. 412·824·3760 
Tenn Oak Ridge, Ridge Instr., 164 Ridgeway Ctr. 

615-483·1311 
Tex Richardson, C. Tinch, First Bank & Trust 

214·231·1322 
Va Arlington, Gans·Fryling, 2030 • 16th SI., N. 

703·527·3262 
WashBellevue, A. Smith Co., 405 • 166 S.E. 

206·746-6770 
Wisc Milwaukee, K. Meyers, 4359 S. Howell 

414-482·1313 
EXP: Cal.; L.A., Trans·World Trade, 11973 San Vicente 

213'472·0444 

CHRONETICS, INC., 500 Nuber Ave., Mt. Vernon, N.Y., 
10550, Tel: 914-699-4400, TWX: 710-560~014; SIs. Mgr: 
S" Gordon : .............................. -. .............................. Pg. 425 
Ala Huntsville, Brennan Assocs., Box 1074 

205·536·7425 
Ariz Phoenix, Barnhill Assocs., 537 E. Osbom Rd. I 

602·263·1250 
Cal Sherman Oaks, Winsor Dynamics, Box 5500 

213·989·3631 
Cal Woodside, Winsor Dynamics, 195 Greer Rd. 

415·854-4870 
Colo Denver, Barnhill Assocs., 1170 S. Sheridan Blvd. 

303·934·5505 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

203·624·7800 
Fla Clearwater, Brennan Assocs., Inc., Box 5006 

813·446·5006 
Fla Orlando, Brennan Assocs., Box 13026 

305·425-8161 
III Chicago, L.F. Green & Assocs., 5218 W. Diversey 

Ave. 312·286·6824 
Ind Indianapolis, L.F. Green & Assocs., 1111 E. 54th 

St 317·253·2087 
Md Silver Spring, Q.E.D. Elctrns., Inc., 850 Sligo Ave. 

301.JU-8·8134 
Mass Burlington, J & J Assocs., 12 Cambridge SI. 

617-899·0160 
Minn Minneapolis, L.F. Green & Assocs., 6225 

University Ave. 612·781·1611 
NM Albuquerque, Bamhill Assocs., 827 Pennsylvania, 

N.E. 505·265·7766 
NY Dewitt, DB Assocs .. Box 14 315-446·0220 
NY MI. Vernon, Q.E.D. Elctms., Inc., 500 Nuber Ave. 

914·664·0080 

Tex Houston, Barnhill Assocs., 3810 Westheimer 
713·621·0040 

Tex Richardson, Bamhill Assocs., 312 N. Central 
Expwy. 214·231·2573 

WashSeattie, H. Levinson Co., 1211 E. Denny Way 
206·EA·3·5100 

CHRONO·LOG CORP., 2583 W. Chester Pike, Broomall, 
Pa., 19008, Tel: 215·EL·6·6771; Sis. Mgr: D. Biberman 

Pg.34O 
Ala Huntsville, Reynolds & Assoc., 904 Bob Wallace 

Ave., S.W. 205·536'1941 
Ariz Phoenix, A.A. Mayes Co., 4014 N. 7th SI. #6 

602·279·5243 
Cal Los Angeles, Thorson Co., 6824 Melrose Ave. 

213·WE·7·0790 
Cal Palo Alto, Thorson Co., 2443 Ash SI. 

415·DA·l·2414 
Cal San Diego, Thorson Co., 444 Olive SI. 

714·CY ·8·8385 
Cal Tustin, Thorson Co., 17461 Irvine Blvd. 

714·544·5121 
Colo' Denver, R. A. Mayes Co., Box 10486 

303-466-6311 
Fla FI. Lauderdale, Reynolds & Assocs., 161 S.w. 

75th SI. . 305·581·6611 
Fla Melbourne, Reynolds & Assocs., 822 E. 

Strawbridge Ave. 305·727·3205 
Fla Orlando, Reynolds & Assocs., Box 8877 

305-424·3836 
Ga Atlanta, Reynolds & Assoc., ·175.w. Wieuca Rd. 

404-252-5360 
Mass Needham, Wild & Assocs., 570 Hillside Ave. 

617·HI·4-2366 
Minn SI. Paul, De Beck Assoc., 2119 Grand Ave. 

612.690-1557 
NJ Mountainside, J. J. Wild, Inc., Box 1217 

201-654-3272 
NM Albuquerque, R.A. Mayes Co., 8016 Zuni Rd. 

505-265-7989 
NY Hastings on Hudson, Wild & Assocs., Box 2,66 

l:t,,,.-::10.)-.)OV,) 

NY Jericho, J. J. Wild, Inc., 400 Jericho Tpke. 
516-WA·l·7100 

Ohio Worthington, Ohio Instr. Co., 505 Whitney Ave. 
614-885·0743 

Pa Southampton, Wild & Assocs., 80 Second ,SI. Pike 
215-EL-7-6645 

Tex Richardson, R. A. Mayes 'Co., Box 1021 
214·235·3043 

Va Arlington, H.J. Heffernan Co., 1123 N. Irving SI. 
703·JA·2·6666 

WashSeattie, Thorson Co., 909 N.E. 43rd SI. 
206·ME-2-0710 

For: Can., Don Mills, Onl., York Instrs., 1262 Don Mills 
Rd. 416-445·1255 

CHRONOMATIC DIV., Illinois Tool Works, 110 W. 
Providencia Ave., Burbank, Cal., 91502, Tel: 
213·846·4731; Sis. Mgr: C. Jones 

CHU ASSOCS., INC., P.O. Box 387, Whitcomb Ave., 
Littleton, Mass., 01460, Tel: 617-456-3282; Sis. Mgr: 
I.M. Faigen 

CIMCO WIRE & CABLE, 250 W. Crescent Ave., 
Allendale, N.J1 07401, Tel: 201·DA·7·2522; Pres: W.J. 
Indoe ........................................................................ Pg. 2996 
Ariz Scottsdale, OEM Specialties, 6625 E. MacDonald 

Dr. 
Cal Hawthome, Falmat, Inc., 13125 Yukon Ave. 
Fla Altamonte Springs, Grose Assoc., Box 536 
III Chicago, Kennedy Engrg., 6713 N. Oliphant Ave. 
MassWeston, F.C. Talbot Cb., Box 366 
MiCh Birmingham, Comp.llnsulation, 610 N'.Woodward 
Minn Minneapolis, W. Schmitt Assoc., 4522 Excelsior 

Blvd. 
Mo SI. Charles, Metal Craft Supply Cp., 23 North Dr. 
NJ Montclair, E.B. Hinck, Box 201 201·716-2625 
NC Charlotte, B. Jackson Co., 4632 RandOlph Rd.' 
Ohio Cleveland, Componentllnsulation Corp., 14235 

Detroit . 
Pa Glenside, Precision Elctms., Inc., 1601 Church Rd. 
Pa Pittsburgh, J.w. Kight Co., 4 Longfellow Rd. 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 
For: . Can., Montreal, Que., Allied Elctrn. SiS., 5350 

Montclair 

CINCH DIV. TRW INC., 1501 Morse Ave., Elk Grove 
Village, III., 60007, Tel: 312·439-8800, TWX: 
910-222·1796; Sis. Mgr: K.E. Myers •••••• Pgs. 2600-2609 
Cal Monterey Pk., 1\87 S. Atlantic Blvd. 213·282·8416 
Cal Mountain View, 2680 Bayshore Frontage Rd. 

Cal Tustin, 17501 Irvine Blvd. 
Fla Boca Raton, 1499 S.y!- 5th Ave. 
Fla Orlando, 5360 Diplomat Cir. 
III Elk Grove Village, 1982 Lunt Ave. 
Ind Indianapolis, 2511 E. 46th SI. 
Mass Reading, 1.00 Main SI. 

415·969-2252 
714·838·4392 
305-399-4884 
305·645·2503 
312·437·5110 
317-547·9411 
617-944·3020 

CHR· CIR 
Mich Detroit, 2832 E. Grand Blvd. 313·873·1150 
Minn Minneapolis, 7615 Metro Blvd. 612·941·4353 
Mo SI. Louis, 8000 Bonhomme 314·727·7370 
NJ FI. Lee, 530 Main SI. 201·947·7600 
NY Millbrook, Box AD 914·677·3488 
NY Syracuse, Pickard Bldg., E. Molloy Rd. 

Ohio Dayton, 1250 W. Dorothy La. 
Pa Glenside, 1601 ChurCh Rd. 
Tex Dallas, 1066 W. Mockingbird La. 
WashSeattle, 2320 N. 45th SI. 

315-454·9268 
513-298·9862 
215-887·7520 
214-637-6650 
206·633-3160 

CINCH-GRAPHIK, Dlv. TRW INC., 200 S. Turnbull 
Canyon, Rd., City of Industry, Cal., 91744, Tel: 
213-333-1201, TWX: 910-584-1861; Pres: G.C. Morse 

Pg.1297 
(Refer to Cinch, Div. TRW INC for Sales Office 
Information) 

CINCH MFG. CO., A Div. of TRW INC., 1501 Morse Ave., 
Elk Grove Village, 111.,60007, Tel: 312-439-8800, TWX: 
910-222·1796; Sis. Mgr: J. Hermaclnskl 

Pgs. 2600-2609 
(Refer to Cinch, Div. TRW INC for Sales Office 
Information) 
CINCH·MONADNOCK, Div. TRW INC., 18300 E. Valley 

Blvd., Box 1222, City of Industry, Cal., 91747, Tel: 
. 213·964·658( TWX: 910·584·1303; Sis. Mgr: C.M. 

Miller 
(Refer to Cinch Div. TRW INC for Sales Office 

Information) 

CINCH·NU LINE, Dlv. TRW INC., 1015 S. Sixth St., 
Minneapolis, Minn., 55415, Tel: 612-339-8301, TWX: 
910-576-2748; Gen'l SIs. Mgr: E.R. Schmidt 

Pg.2610 
(Refer to Cinch Div. TRW INC. for Sales Office 
Informationl 
CINCINNAti FAN & VENTILATOR CO., 6516 Wiehle, 

CinCinnati, Ohio, 45237, Tel: 513-531·1742, TWX: N/A; 
Pres: G.B. Klee 

r.INr.INNATI !;lIR·7ERO PRODS .. 2612 Gilbert Ave .. 
CinCinnati, Ohio, 45206, Tel: 513·751·8810; Sis. Mgr: 
l.M. Doherty 

CINTRA INC., Sub/Physics Int'l Co., 1089 Morse Ave., 
Sunnyvale, Cal., 94086, Tel: 408·734·3630, TWX: 
'910-339·9225; Mktg. Mgr: P. Kertesz· 

CINTRA PHYSICS INT'L., 1089 Morse Ave., SunnYvale, 
Cal.,94086 

CIRCLE "F" INDUSTRIES, Box 591, Trenton, N.J., 08604, . 
Tel: 609-392·3141; Pres: E. Laskin 

CIRCLE SEAL CORP., Circle Seal Ctr., Box 3666, 
Anaheim, Cal., 92803, Tel: 714-774-6110, TWX: 
910·591-1147; Exec: Sis. Mgr: C. Siebert, Jr. 

CIRCON CORP., Santa Barbara Airport, Goleta, Cal., 
83017, Tel: 80~67~404; Sis. Mgr: K.C. Jensen 

Pg.2937 
Ariz Phoenix, Jensen Tools & Alloys, 4117 N. 44th SI. 
Fla Miami, Elctrn. Equip., 2701 N.W. 42nd Ave. 
NY Binghamton, Stack Ind'i. Elctrns., 45·49 

Washington 607·723·6326 
NY Hempstead, Davis Elctms., 204 Main SI. 

516-483·9200 
NY New York, Terminal·Hudson Elct(ns., 236 W. 17 

212·243·5200 
Pa Cornwells Heights, H. Mann, 977 A Bristol Pike 

215·639-6200 
Pa Phil,a., Techni·Tool, 1216 Arch SI. 212·569·4457 

CIRCUIT POWER, INC., 227 Main St., Portlanci,'Conn., 
06480, Tel: 203-342·2520; SIS. Mgr: P.C. Hooper 

Pgs. 676,677 
Cal Los Altos, Cain & Co., 175 S. San Antonio 

415·948-6533 
Cal Los .Angeles, Cain & Co., 522 S. Sepulveda 

213-476-2251 
Conn Milford, Westwood Assocs., 125 Cherry SI. 

, 203-878-8528 
III MI. Prospect, Cain, 1203 Ironwood Dr .. 

312·253·3578 
MassReading, Geder, 39 Cross SI. 617·944-3105 
NJ Montville, G & A SiS., 8 Brittany Rd. 

201-227·392.6 
NY Cortland, RJC Assocs., 26 Morningside Dr. 

607·753·3909 
Ohio Reynoldsburg, Cain, 1467 Graham Rd. 

614·861·2119 
Pa Lafryette Hill, M. Lader, 628 Ridge Pike 

215·825·3177 
Tex Dallas, Cain, 8609 N.W. Plaza Dr. 214-369·2897 
Va Woodbridge, M. Lader, 1561 Randall Ct. , 

202·296·2497 

CIRCUIT-SnK, INC., 1518 W. 132 St., Gardena, Cal1 

90249, Tel: 213-321·3220; Sis. Mgr: D. Harper 
Pgs. 1298,1299 

Ariz Scottsdale, F. Board Assocs., Box 1906 
602·949·9561 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ••• 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 



CIR· CML 
Ark Magnolia, J.V. Schoonmaker Co., Box 247 

, 505·234·3778 
Cal Burlingame, W,J: Purdy Co., 770 Airport Blvd. 

415·347·7701 
Cal Los.Angeles, Black & Strong, 1728 5 .. Lacieriega 

Blvd. 213-870·9191 
Colo Littleton, W,J. Purdy Co., '1449 Littleton Blvd. 

303·794-4283 
Conn Meriden, P.R, Sturgeon Co., 99 Colony 51. 

203·237·1112 
III Hinsdale, HIII·Gray Assoc., 2 Salt Creek La. 

· . . ~12·325-4810 
Iowa Des Moines, T.L. Dowell, 4127 27th SI. 

. 515·255-6480 
KansOverland Pk., T.L. Dowell, 7208 W, 80th SI. 

913·649·8069 
MassChestnut Hill; P.R. Sturgeon Co., 1330 Boylston 

SI. 617·734·7710 
Mich Detroit, R.C. Merchant CO.,18411 W. Mc Nichols 

· 614-535-6000 
- Minn Mpls·., M. Foster Co .. 228 S. Cedar Lake Rd. 

. . 612·374·2812 
Mo 51. Louis, T.L. Dowell, 47531 TItal CI. 

. 314-892·2859 
NJ Cherry Hill, Trinkle SiS., 500 N. Kings HWY. 

609·667·3600 
NM Albuquerque, C.T.Cariberg & Assoes., Box 3177. ' 

Sta. D 505·265·1579 
NY Syracuse, Mar·Com Assoes., 2002 Teall Ave. 

. 415·437·2992 
Ohio Dayton, Neal Bear Co., 1563 E. Doroihy La. 

. 513·299-3566 
Tenn Memphis, Cartwright & Bean, 580 S. Cooper 

. ' . '. . 901·276-4442 
Tex Dallas, J.V. Schoonmaker Co., 2995 Ladybird La. 

214·357·8481 
CIRCUIT STRUCTURES LAB., Div. Lincoln Instr. Co., Inc., 

3200 N. San Fernando Blvd., Burbenk, Cam., 91504, 
Tel: 213·849·6341; Sis. Mgr: F. Criswell 

CIRCUIT TECHNOLOGY, 160 Smith SI., Farmingdale, 
N.Y., 11735, Tel: 516·293·8686;SI8. Mgr: M. Spitz 

CIRCUITS, INCr, 59 Deming Rd., Berlin, Conn., 06037, Tel: 
203·828·3526; Sis. Mgr: G.A. Johnson 

CITIES SVC. ·CO., Chester Cable Opera., Oakland Ave., 
Chester, N.Y., 10918, Tet 914-46&-2141,. TWX: 
914-469·9801; Sis. Mgr: H.J. Coffey ••• _._ ........ Pg. 2997 
Ariz Scottsdale, Beimewitz Assoes., Inc., 532 Brown 

Ave. 602·947·7379 
Cal Los Angeles, Gamson SiS., 774 E. Pico BI. . 

. 213·747·93,31 
Colo Denver, Bennewitz Assoes., Inc., 2801 E. Colfax 

Ave. . 303·399·1132 
Aa Orlando, ECA Assocs., 2213 Merritt Pk. Dr. 

. 305-424.0701 
III Elk Grove Viii., KnoblOck &. Assoes., Box 67 

312·593·5940 
Ind So. Whitley, Warner, Kesler' & Assocs., Box '338 

. . 219-723·5353 
Kans Shawnee Mission, Kathrlnus, Kelly, Boswell & Co., 

5460 Buena Vista 913·722-0000 
Ky FI. Mitchell, G: W.Thelen; 3273 New Orleans 

. 606-341·8181 
Mass WhitlTian , G.G. Magnus~m. 44 Candlewick La. 

617-447·5364 
Minn Mpls., S. Clothier, 7400 Lyndals Ave., S. 

612-869·3231 
Mo 51. Louis, Kathrlnus, Kelly, Boswell, 2427 5, 

.Brentwood BI. 314·962·5627 
NJ Haddonlield, Keefe Elctm., 13·15 S. Haddon 

. . . . . 609"429-4650 
!liM Albuquerque, Bennewitz Assoes., Inc., 9720 

Candelaria, N.E. 505·298-6775 
NY Brooklyn, J. D .. Coury, 162 92nd 51. 212·836-7387 

· NY Great Neck, Cooper-Simon, 38 Middle Neck Rd. 
516-487·1142 

NY Rochester, B. H. Tollefson Assoes., 110 Allen . 
Creek Rd..' 7j 6-271-4141 

NY Woodmere, I. G. Strauss, 1047 Roselle PI. 
. 516·374·5273 

NC Charlotte, B. Jackson, 4632 Randolph Rd. 
. 704·366-6678 

Ohio Cleveland, Electro Com, 8761 Snow Rd. 
216·886-2404 

Pa Delmont,.r. F. Laslo & Assoes., 411 Manor 
412-468·5045 

Tex Dallas, R. E. Nesbitt, 2930 Merrell Rd. , 
214·357-4601 

Tex Houston, A. E. Nesbitt Co., 4810 Hazard 
713·528-3811 

Wisc Milwaukee,Gentron Co., 5810 W:'Oklahoma Ave. 
414·543-8110 

For: Can., Montreal 260, Que., Future Bctms. Corp., 
4310 Girouard Ave. 610-481·7701 

CITIES SERVICE CO., Pigments & Specialties Div., 80 Wall 
St., New York, N.Y., 10005; Tel: 212-422·1600, TWX: 
710·581·5069 

MANUFACTURERS & SALES OFFICES DIRECTORY 

CITY CHEMICAL CORP., 132 West 22nd St, New York, 
N.Y., 10011, Tel: 212·929-2723; Sis. Mgr: E.W. Colle 

CLAIREX ELCTRNS., silo S. Third Ave., .ML Vernon, 
N.Y., 10550, Tet 914-664-8602; Sis. Mgr: G.A. Smith 

Pgs. 1636,1637 
Cal Culver Cy., E. Roberts, 9801 W. Jellerson 

213·870·9561 
Cal Palo Alto, E. Roberts, 800 San Antonio 

415-324·1671 
Conn Bethel, AL. Livers, 5 Brookwood 203·748-4639 
III Chicago, L·Tee, Inc., 5808 Higgins Ave. 

312·286·1500 . 
MassS.· Braintree, Bordewieck Sis. Engrg., 221 Grove 

51. 617·843-0845 
Mich Oetroit, Hllltronies,.13720 Puritan 313·342-3243 
Mlnn Mpls., Heimann, 5603 lyndale 612·861-6051 
NY MI. Vernon, 560 S. Third Ave. 914·664-6602 
NY Spring Vly., TeChnlmat; 12 Briar 914·356·5030 
Ohio Chardon, Clalrex Elctrns., 11599 Forest 

216·285·3415 
Pa Media, Reeves, 2973 N. Providence Rd. 

. 215·LO·6-6709 

CLARE, C.P .... CO., 3101 Pratt Blvd.,. Chicago, III., 
60645, Tel: 312-262-7700; V.P. Sis: F.H. Blhler. 

Pgs. 1662·1874 
Ala Huntsville, C.P. Clare, Box 5307 205·534·4538 
Cal Mountain View, 2680 Bayshore Frontage Rd. 

415·968·2831 
Cal Santa Ana, Box 11240 714·835-4114 
Colo Littleton, Regan & Assoc .. , 2485 W. 2nd Ave. . 

303·936·7280 
Fla FI. l.'8uderdale, 3081 E. Commercial 

305·771-0711 
III Chicago, C.P. Clare & Co., 3101 W. Pratt Blvd. 

312·262·7700 
Ind FI. Wayne, Baehr, Greenleaf, 1917-Fairfax 

'219·447·2251 
Iowa Oes Moines, C.P. Clare, 501 Merle Hay Tower' 

515·276-4147 
. Md Baltimore, 6229 N. Charles 51. 301·377·8010 
Mass Needham, DeVaer Sis. Engrg., 1492 Highland 
. 617·444·4200 
MiCh Mt. Clemens, 111 Lodewyck313·468·1784 
Minn Minneapolis, 4725 Excelsior Blvd. 612·920-3125 
NY Great Neck, 525 Northern Blvd. 516·466·2100 
NY Fayetteville, C.P. Clare, Box 2.13 315-422-0347 
NY Rochester, C.P. Clare, 3700 East Ave.' 

716-385·2190 
NC Charlotte, A.W. Chapman,4732 Old Pineville 

704·525·2421 
Ohio Cincinnati, Baehr, Greenleaf, 9505 Montgomery 

513·891-3827 
Ohio Cleveland, Baehr, Greenleaf,. 14700 Detroit 

216-221·9030 
Ohio Columbus, Baehr, Greenleaf, Box 5722 

. . 614-486-4046 
Ohio Xenia, Baehr, Greenleaf, 925 Factory' 

. 513-426-5485 
Pa Ft. Wash., C.P. Clare & CO.,I000·OIl, Ctr. 

215·643·5321 
Pa Pittsburgh, C.p. Clare, Box 4499 412·923·1744 
Pa Erie, Foster-Mc Clinton, 2131 W. 8th 51. 

814-455·9111 
Pa Pittsburgh, Foster·McClinton, Manor Oak Two, 

1910 Cockran 412·561-4803 
Tex Dallas. R.E. Nesbitt Co., 2930 Merrell Rd. 

. 214·357-4601 
Tex Houston, Getty·Eads,Adair, Box 36503 

713·781-3005 
Tex Houston, R. Nesbitt, 4208. Mt. Vemon . , .' . 

. 713·528·3811 
WashBelievue, 4511 141st PI. S.E. 206·747·5600 
WVa Huntington, Foster·Mc Clinton, 17 Pembroke La. 

304·736·5161 
Wisc Wauwatosa, Larsen Assocs., 10855 W. Potter 

414·258.0529 
For: Can., Montreal, Que., C.P. Clare Can. Div., 3300 

Cavendish 514·482·9750 
For: Can, Toronto, Ont., C.P. Clare Canada, Ltd., 61 . 

Industry SI. 416·762·8154 
CLARE·PENDAR CO., Box 785, Post Falls, Idaho, 83854, 

Tel: 208·773-4541; Mktg. Mgr: S.F. Meyer 
CLARK CRYSTAL, Div. of Valpsy Fisher, 344 Boston Post 

. Rd.~ Marlborough, Mass., 01752, Tel: 617.481~0821; 
Sis. Mgr: F.L. Nobles , ' 

CLARK, DAVID CO., 360 Franklin SI., Worcester, Mass., 
01604, Tel: 617·PL·6-6218; Sis. Mgr: J:H. Givan: 

CLARKE· HESS, Comm. Resch. Corp., 43 W. 161h 51., 
New York, N.Y., 10011, Tet 212·255-2940; Sis. Mgr: K.K. 
Clarke .. _ ...... _. __ ._ ...... _._ ............ _ ...... _ •• _ ..... _ ........ Pg.42f! 
Ala Huntsville, J.L. Highsmith, 3322 S. Memorial 

205-881-3294 
Cal Los Alios, Systems Mktg. Conslts., One 1 st St. 

415·941-4777 

Cal.· Newport·Beach, Tekmark·West, 4301 Birch 
714·540-4412 

Cal San Diego, Tekmark·West, Box 17156 
714·277·0993 

Cola Aurora, Bishop Entprs., 126 Del Mar Cir. 
303-364·7361 

Conn Hamden, Applied Meas.; 2531 Whitney 
203·288·5288 

Fla Orlando, :J.L. Highsmith, 2543 Ind'l. Blvd. 
305·293-5202 

III Chicago, p,. Lind Elctrns., 5483 N. Northwest Hwy. 
312·774·1246 

Ind Indpls., P. Lind Elctrns., ·3969 Meadows 
317·547·9178 

Md Ellicott Cy, Applied Engrg. Conslls., 9051 
Baltimore Nat'l Pike 301·465·1272 

Mass Acton, Applied Meas., 86 Hayward 617·263·2766 
Mich Royal Oak, Satullo, 4514 N. Woodward 

313·549-3910 
Minn Circle Pines, P. Lind Elctrns. 612·786·5770 
NY N.Y., Clarke·Hess Comm. Resch., 43 W. 16th 

212·255·2940 
NY SyraciJse, Tesco, 2002 Teall 315-463·4566 
NC Charlotte, J.L. Highsmith, 3733 Monroe 

704·333·7743 
Ohio Cleveland, Satullo, 16801. Euclid 216·486-2800 
Ohio Dayton, Satullo, 2801 Far Hills 513·293·7061 
Pa Phila., Applied Engrg. Conslts., 8805 Bayard 

. 215·247·9007 
. Tex Dallas, Airep Elctrns., 6300 N. Central 

214·363·5291 
Tex' EI Paso, Bishop Entprs., 5128 Camino Oe La 

Vista 915·584·8886 
Utah Salt Lake Cy., Bishop Entprs., 2520 S. State 

801-487·2551 
CLARKSON LABS., INC., 1450 Ferry Ave., Camden., N.J., 

08104,-Tel: 809·WO·6·5200; Sis. Mgr: N.M. Gover 
CLAROSTAT MFG. CO., INC.~ Washington SI., DOver, 

N.H., 03820; Tel: 603·742-1120, -TWX: 710·297·4455; 
Sis. Mgr: H. Taylor 

CLARY CORP., Precision InstrS. Dlv., 320 W: Clary Ave., 
San Gabriel, Calif., 91776, Tel: 213·287·6111; Sis. Mgr: 
H.Medalie 

CLA'USS CUTLERY CO., P.O. Box 687, Fremont, OhiO, 
43420, Tel:,419-332·7344; V.P: J.A. Hart, Jr. 

Pgs. 2933-2938 
CLEAN ROOMS CONSTA., Box 275, Westminster, Cal., 

92683, Tel: 714·894·1214 . 
CLEMENS MFG. CO., 630 S. Berry Rd., 51. Louis, Mo., 

63122, Tel: 314,WO·l·7.228; Sis. Mgr: J. Clemens 
CLEMENTS MFG. CO., 6656. S. Narragansett Ave., 

Chicago, III., 60638, Tel: 312·767·7900; Sis. Mgr: J.B. 
Handy 

CLEVELAND ELCTRNS., INC., H877 St. Clair Ave., 
Cleveland, Ohio, 4411 0, Tel: 216·692·1600; Mktg. Mgr: 
M.K. Smith 

CLEVELAND ELCTRNS., INC., 17877 St. Clair Ave., 
Cleveland, Ohio, 44110, Tel: 216-692·1600; Sis. Mgr: 
B. Martin 

CLEVELAND MICA CO., 1.360 Hird.Ave., Lakewood, Ohio, 
44J07; Tel: 216·226-1360; Sis. Mgr: W.D. Burton 

CLEVELAND REFRACTORY METALS DIV., Chase Brass 
.'& Copper Co., 28850 Aurora Rd.,Solon, O~iO, 44139, 

Tel: 216-248.0300; Prod. Mgr: M.E. McCann 
CLEVELAND VIBRATOR CO., 2828 Clinton Ave., 

Cleveland, Ohio,44113, Tel: 216·241·7157; Sis. Mgr: 
J.F. Driscoll 

CLIFTON DIV., Litton SYS:, Marple at Brdway., Clifton 
. Hgts:, Pa., 19018, Tel: 215·622-1000, TWX: 

510·669·8217; Pres:' A.Georgia . 
. CLiMATRONICS CORP., 1324 Motor Pkwy., Hauppauge, 

N.Y., 11787, Tel: 516·234·2772; Sis. Mgr: T. Schreiber 
CLINTON INSTR. CO., Boston Post Rd., Clinton, Conn., 

06413, Tel: 203·669·7548; Pres: H.H. Clinton 
CLIPPARD INSTA., INC., 7350·90 Colerain Rd., Cincinnati, 

Ohio, 45239, Tel: 513·521·4261; Sis. Mgr: A. Smith 
CLOVER INDS. DIV., GTI Corp., 800 Young St.,Dept. 4, 

Tonawanda, N.Y., 14150, Tel: 716·693-1331; Sis. Mgr: 
A.V. Cosentino 

CML-MACARR, INC., SUb. Tenney Engrg., Inc., 187 
National Rd., Edison, N.J., 08817, Tel: 201-287·2810, 
TWX: 710-998.0560; Sis. Mgr: T. Gordon 

Pgs. 661-668 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor 

714·540·7180 
Cal Palo Alto, Mauldin, 200 California Ave. 

. 415-326·5291 
:Cal Sunnyvale, Meas. Assocs., Box 2162 

408·739·7785 
. Fla Orlando, Datarep, Box 5929 305·855-8945 
Fla • Pompano Bch., Datarep, Box 5277 305·781·9279 
III Chicago, L. Green, 5218 W. Diversey .... 

312·286·6824 
La New Orleans, Young Engrg.; Box 50327 

504·522-6216 

See Page 3073 To Get ·Your Copy of the Radio-Electronic Master eel11/1971 
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Md Ellicot Cy" Gans·Fryling, 9516 Michaels Way 
301-837-6311 

Md Silver Spring, Brimberg, 814 Thayer 301-588-7790 
MassAttleboro, Elctrn Sis, New England, Box 276 

617-222-4078 
Mich Detroit, H, Teplitz, 26847 Grand River Ave, 

313-537-9058 
Minn Mpls., L. Green, 6225 Univ, Ave. 612-781-1611 
Mo Florissant, Marsland Assocs., Box 567 

314-831-0015 
NJ Englewood Cliffs, Power Conversion & Contras, 

Box 1251 201-569,0015 
NY Woodbury, Sweeney & Co., #5 Fox Meadow 

516-692-4222 
NC Winston·Salem, RADCO Co., 614 Nissen Bldg. 
Ohio Cleveland, H. Teplitz & Co., 3945 Meadowbrook 

216-371-2044 
Ohio Dayton, H. Teplitz & Co., 3718 Salem 

513-277-6531 
Pa Fairview Village, Acromatix, Box 271 

215-279-0377 
Tex Dallas, True Technology, 12016 Fieldwood 

214-AD-9-7741 
Va Arlington, Gans·Fryling, 1030 16th 703-527-3262 
WashSeattle, Delcom Sis., 11937 Marine View 

206-248-0090 
Wisc Waukesha, L.F. Green, 830 Plateau 414-786-3678 

CMS DIV. INSTRUMATICS, 15516 Industrial Pkwy., 
Cleveland, Ohio, 44f35, Tel: 216-267-9020; Sis. Mgr: 
G.E. Gregory, Jr. . 

CO·OPERATIVE INDS., INC., 100 Oakdale Rd., Chester, 
N.J., 07930, Tel: 201-879-5151, TWX: 510-235-1277; 
Sis. Mgr: V.C. Bonardel 

COAST COIL CO., 5333 W. Washington Blvd., Los 
Angeles, Calif., 90016, Tet 213:.e36-6188; Sis. Mgr: W.L 
Queen ............................................. ; ••••••••••••.••••••••••• Pg. 2487 
COAST ELCTRNS., 1305 Fifth SI., Manhattan Beach, Cal., 

90266, Tel: 213-376-6328; Sis. Mgr: G.F, Hammel 
COAX DEVICES INC., Box 234-EEM, Chelsea, Mass., 

02150, Tel: 617-884-6983; Sis. Mgr: S. Rosen 
.COBEHN, INC., 226 Passaic Ave., Fairfield, N.J., 07006, 

Tel: 201·226-6675; Sis. Mgr: D.F. Cook 

COBER ELCTRNS., INC., 7 Gleason Ave., Stamfo'rd, 
Conn., 06902, Tel: 203-327-0003; Mktg. Mgr: B. 
Zarkower ........................................................ Pgs. 600,601 
Ariz Phoenix, Hytronic Meas., 1017 N. Third 

602-253-6104 
Cal Los Altos, J. Stone, 339 S. San Antonio 

415-948-4563 
Cal Westlake Vlg., 3 DBM, 5388 Sterling Ctr, 

213-899-2300 
Colo Denver, Hytronic Meas., 4940 E. 39th 

303-388-4081 
DC Wash, Eastern Instr., 5410 Indian Head 

202-333-8880 
Md Baltimore, Eastern Instr., 1002 Ingleside 

301-744-3675 
MassWaltham, Meas. Conslts., 195 West 617-899-4400 
Mich YpSilanti, Micro SiS., 650 Greenlawn 

313-482-1229 
NM Albuquerque, Hytronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NY DeWitt, DB Assacs., Inc" Box 14 315-446-0220 
NY Great NeCk, Eastem Instr., 300 Northern 

. 516-466-9505 
Ohio Deyton, Micro SiS., 1250 W. Dorothy 

513-298-3033 
Pa Phila., Eastern Instr., 613 Cheltenham 

215-927-7777 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main 

801-466-4924 
Va Richmond, Eastem Instr., Ross Bldg. 

202-333-8880 
For: Vancouver, B.C., Can., Canadi8/) Dynamics, Ltd., 

8264 SI. George SI. 604-325-6014 
For: Calgary 21, Alberta, Can., Canadian Dynamics, 

Ltd., 122-17 Ave., S. E. 403-265-6500 
For: Tokyo, Japan, Industrial Imports, Box 12.71-

Central P,O .. 
CODEX CORP., 15 Riverdale Ave., Newton, Mass" 02195, 

Tel: 617-969-0600; V.P. Mktg: J. Rothrock 
COGNITRONICS CORP., 333 Bedford Rd., MI. Kisco, N.Y., 

10549, Tel: 914-666-2941, TWX: 710-571,2177; Sis. 
Mgr: I.B. Goldberg 

COHN, SIGMUND, 121 S. Columbus Ave., MI. Vernon, 
N.Y" 10553, Tel: 914-664-5300, TWX: 710-562-0112; 
Sis. Mgr: R. Cohn 

COHU ELCTRNS., INC., San Diego Div., Box 623, San 
Diego, Calif., 92112, Tel: 714-277-6700, TWX: 
910-335-1244; Gen. Sis. Mgr: A.J. Schlicht 

COIL CO. OF AMER., 221 Washington SI., Northvale, N.J,,· 
07647, Tel: 201-768-3434; Sis. Mgr: B.M. Gottlieb 

Advertisement 

. CUSTOM DESIGN A PROBLEM 
TO YOU? T,RANSFORMERS, 
SOLENOIDS, POWER SUPPLIES, 
COILS SATURABLE REACTORS, 
MAGNET AMPLIFIERS, TO­
ROIDS Random, Bobbin & Toroidal 
winding for all applications. ELEC­
TRO·MAGNETS ELECTRO· 
VIBRATORS Write for prices to your 
exact specifications. 

COIL WINDING EQUIP. CO., INC., Railroad Plaza, Oyster 
Bay, N.Y., 11771, Tel: 516-WA-2-5660i Sis. Mgr: H. 

. George 
COLBER CORP., 26 Buffington SI., Irvington, N,J" 07111, 

Tel: 201-375-3004 
COLE-HERSEE CO., 20 Old Colony Ave., S. Boston, 

Mass., 02127, Tel: 617-268-2190, TWX: 617-269-3930; 
Sis. Mgr: M.B. Onwood 

COLE INSTR., Div. F.H. Cole Enterprises, 2034 Placentia 
Ave., Costa Mesa, Cal., 92627, Tel: 714-642-8080; Sis. 
Mgr: C.B. Arnone 

COLE·PARMER INSTR. CO., 7425. N. Oak Park Ave" 
Chicago, III., 60648, Tel: 312-647-0272; Sis. Mgr: J.C. 
Parmer 

COLEMAN CABLE & WIRE CO., 1900 N. Fifth Ave., River 
Grove, III., 60171, Tel: 312-456-4000 

COLEMAN INSTRS., 42 Madison SI., Maywood,III., 60153, 
Tel: 312-345-7500; Sis. Mgr: E.W. Dixon 

COLLECTRON CORP., 304 East 45th SI., New York, N,Y., 
10017, Tel: 212-689-7120, TWX: 710-581-6581; Sis. 
Mgr: A.B. Coombs 

COLLINS ELECTRONICS, INC., Old Love Point Rd., 
Stevensville, Md., 21666, Tel: 301-643-5055; Sis. Mgr: 
F.F. Johnson 

COLLINS, G.L. CORP., 5875 Obispo Ave" Long Beach, 
Calif., 90805, Tel: 213-630-3121, TWX: 910-346-6707; 
Sis. Mgr: G.D. Collins 

COLLINS RADIO CO., Cedar Rapids, Iowa, 52406, Tel: 
319-3!i~:1000, TWX: 319-366-5917 C.I. Rice 

GOLLINlS HAIJIU GU., uallas, lex., 1"l!UI, leI: 
214-AD-5-9511, TWX: 214-231-1495; V.P. Mktg: TA 
Campobasso 

COLLINS RADIO CO., Comps, Mktg., Newport Beach, 
, Calif., 92663, Tel: 714-833-0600, TWX:. 910-595-1705 

COLONIAL ALLOYS, Ridge Ave. & Crawtord, Phila., Pa., 
19129, Tel: 215-GE-8-2272; Sis. Mgr: S.L. Cohn 

COLOR/CRAFT ANTENNA CORP., 13434 Raymer 51., N. 
Hollywood, Calif., 91605, Tel: 213-875-2334; Sis. Mgr: 
R. Raynor 

COLORADO INSTRS., INC., 1 Park 51., Broomfield, Colo., 
80020, Tel: 303-466-1881; Sis. Mgr: J.G. Zisch 

COLORADO VIDEO,INC., Box 928, Boulder, Colo., 80302, 
Tel: 303-444-3972; Sis. Mgr: G. Southworth 

COLUMBIA COMPONENTS, Sub. Computer Instrs., 60 
Madison Ave., Hempstead, N.Y., 11550, Tel: 
516-483-8200, TWX: 510-222-4189; Sis. Mgr: L Eagle 

Pg.2742 
Cal Los Angeles, E. Landa, 1607 Pontius 

213-879-0770 
Cal Menlo Pk., Frauman, Box 969 415-322-8461 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
III Chicago; Lightner Assoc., 6322 N. Milwaukee 

) 312-SP-4-1500 
Md Plmonium, Barn Hill & Assoc., 1931 Greenspring 

Dr. 301-252-5610 
Mo Kansas City, Automatic General Elctrn., 6550 E. 

Troast ' 816-333-8206 
NY Huntington, Andrews & Andrews, 140 E. Main 

516-692-8686 
NY Rochester, Semple, 21 Edgewater La. 

. , 716-342-1413 
Ohio Fairborn, Technical Assoc:, Box 388 

513-878-2484 
Utah Sail Lake City, Cannon Eng. & Sis., 2250 E. 17th 

S. . 206-454-2514 
COLUMBIA ELEC. MFG. CO., 4519 Hamilton Ave., 

Cleveland, Ohio, 44114, Tel: 216-361-8060; Sis. Mgr: 
H.W. Sussman 

COLUMBIA ELETRN. CABLES, 11 Cove St., New 
Bedford, Mass., 02740, Tel: 617-999-4455; Sis. Mgr: S. 
Rudolph •••••••.••••.•••••.••••••••••.•• _ .................... Pgs. 2998-3005 
Ariz Phoenix, J. Morgan, 364 E. Virginia 602-279-1047 
Cal L.A., Columbia Elctrn. Cables, 1950 Naomi 

213-747-5283 
Cal Sari ~ran., Tech. SiS., 1485 Bay Shore 

415-467-1434 
Colo Denver, Nelson Co., 1294 S. Bannock 

303-733-5528 
Fla No. Miami, Winfield Elctrn., 666 N.E. 125th 

305-751-5566 
Ga Atlanta; Winfield/Southeast Co., 2991 D N. Druid 

Hills Rd., N.E. 404-636-3023 
Haw Honolulu, G.Piety Factors, Box 2903808.810-185 

,CML - COM 
III Chicago, B.J. Golbos, 2140 E. Lunt ",v. 

312-439-4148 
Ind Indianapolis, F. McSweeney, 2555 E. 55th 

317-255-3777 
Kans Leawood, Gowler & Menezes, Box 6007 

913-649-8050 
Md Baltimore, E. K. P., 1626 Forest Pk. 301-757-3170 
Mass Needham, Coakley, Boyd & Abbett, 1424 

Highland 617-444-5470 
NY N. Bellmore, L Keller, 1680 Newbridge 

516-785-2826 
NY Rochester, J. Brown Elctrn., 157 Rawlinson 

716-266-2728 
NY Yonkers, J. Brown Elctrn., 207 Rosedale 

914-779-7330 
NC Raleigh, Winfield/Southeast. 4909 Carteret 

404-636-3023 
Ohio Richfield, N. Bear Corp., 3435 Streets Bora 

216-659-3331 
Ore Salem, M. K. Widdekind Co., 3292 Sunnyview 

Ave., N.E. ' 
Pa Easton, E. K. P., 1346 Spring Garden 

215-252-6373 
Pa Erie, Nebco Assocs., 1564 W. 42nd 51. 

814-863-2111 
Pa Doylestown, E.K.P., 334 W. Court 215-345-1523 
Pa Monroeville, Nebco Assocs., 1974 Gregory 

412-824-2111 
Tex Dallas, J. Mc Kinney SiS., 1303 Chemical. Sf. 

214-631-9450 
Tex Bellair, J. Mc Kinney SiS., Box 1026 713-665-3653 
Utah Salt Lake City, Nelson Co., Box 1871 

303-733-5528 
WashSeattle, M. K. Widdekind, 815 W. Ewing 

206-284-8020 
COLUMBIA RESCH. LABS., Macdade Blvd. & Bullens La., 

Woodlyn, Pa., 19094, Tel: 215-532-9464; Sis. Mgr: J, 
Sarty 

COLUMBIA TECH., Humlseal Dlv., Dept, 77, 26-60 
Bklyn.Queens Expwy., Woodside, N.Y., 11377, Tet 
~~~ ~::!!:! ~~~~; ~~::. ~.~;:-: '.f. ~=!~~=~~ 

: Pgs. 2478,2479" 
Cal Alhambra, M.w. Riedel Co., 2215 W. Valley Blvd. 

213-283-7694 
Fla Orlando, Jaeger, 999 Woodcock Rd. 

305-841-1511 
III Elmwood Pk., MaJovae, 1726 N. 76th CI. 

, 312-654-4110 
Kans Bonner Springs, Impala, Inc., 600 E. Front 51. 

913-441-2154 
Md Timonium, Bamhlll, 1931 Greenspring Dr. 

301-252-5610 
MassShrewsbury, Betronic Assoes., 19 51. James Rd. 

617-338-6507 
NJ Livingston, H. Thaw, 46 Springbrook Rd. 

. 201-992-2711 
NY Rochester, Gislason, 617 Case Bldg. . 

716-454-4741 
Ohio Willoughby, A.H. Baier, 4399 Industrial Pk. 

216,946-6080 
Tex Dallas, A. D. Spooner, 3520 Timberview Rd. 

214-357-0556 
Va Lynchburg, Barnhill & Assoc., Box 1104 

703-384-2062 
WashKirkland, R.R. Chase & Assoc., Box 548 

'. 206-454-2514 
COLUMBIA WIRE PRODS. CO., 4045 N.Rockwell St., 

Chicago, 111., 60618, Tel: 312-267-3160; Assl. Mgr: C. 
Leska 

COLUMBUS ELEC. MFG. CO., 621 N. Hsmilton' Rd., 
Columbus, Ohio, 43219, Tel: 614-237-8441; Pres: F.G. 
McCloskey , 

COM-IV, Blue Hills Ave., Bloomfield, Conn., 06002, Tel: 
203-242-0761; Mktg. Mgr: P. Dolan 

COMAR ELECTRIC, 3349 Addison St, Chicago, III~ 
60618, Tel: 312-588-2410, TWX:,910-221-5198; 51 •• Mgr: 
D. Haines •••••••••••••••••••.•.••••••••• _ ................... Pgs. 11$78-1681. 
Ala Huntsville, Col·lns. Co., Box 4248 205-539-8327 
Cal Los Angeles, Eisner·Rambo Co., 2526 Hyperion ' 

Ave. 213-664-2928 
Cal San Carlos, D.H. Ross Co., 1095 Industrial Rd. 

415-591-4411 
Colo Boulder, A.LS. Elctrns., 1932 14th 51. 

303-447-2436 
Conn Rocky Hill, Walworth Controls Co., .472 Old Main 

51. 203-529-6806 
Fla Orlando, Col·lns Co., Box 13189 305-423-7615 
Ga Marietta, Col·lns Co., 200 Carrington Way 

, 404-422-8327 
111 Glenview, Nero Elctm. Sis. Corp., 2108 Valley La 

La. 312-729-5075 
Ind FI. Wayne, A.J. Haffey Co., Box 5212 

. 219-748-1150 
Ind Indianapolis, Delta Sis., Inc., 1407 N, 'lIIinols Sl 

317-631-4136 

see Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 
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Mass Lynnfield, Walworth Controls Co., Box 27 
617-334-4200 

Mich Lathrup Village, A.C. Nordslrom & Go., Box 32 
313-444-4417 

Minn Mpls., A.J. Wamer, 4927 341h Ave.S. 
612-729-7371 

Mo Kansas City, R.R. Burton Sis. Co., 1016 Baltimore 
Ave. 816-471-2850 

NM Albuquerque, A.L.S. Elctms., Box 11626 
'. 505-268-9600 

NY Buffalo, RW. Mitscher Co., Inc., 496 Ellicott Sq. 
, ' , 716-854-2517 

NY Fayetteville, A.W. Mitscher Co., Inc., 51 Ely Dr. 
, ,315-446-4540 

NY Pittsford', RW. Mltscher Co., Inc., 22 Latchmere 
Ct.' '" 716-381-9115 

NY ROllkvllle Ctr., Willgold Elctm. Sis. Corp., lOON. 
Village Ave. 516-764-4022 

NY Salt Pt., RW. Mitscher Co., Inc., Rte. 82 
914-266-5975 

NC Winston-Salem, Col-Ins Co., Box 5597 . 
919-765-3650 

Ohio Cincinnati, Hiltebrant Greenleaf Co., 4315 Simco 
. LiI.' , ' , 513-661-0969 

O~io Cleveland, Hiltebrand Greenleaf Co., 20412 
Center Ridge Rd. ' 216-333-5480 

Okla Tulsa, J.A. Green, Box 91 i 918:RI-2-4657 
,Pa Philadelphia, V.S. Malta Co., Box 4007 

215-836-5122 
TennNashville, A.W. Mitscher Co:, Inc., 2508 Stones 

River. 615-883-2220 
Tex Dallas, J.A. Green, 7118 Envoy Ct. 

214-ME-1-7450 
'Tex Houston, J.A. Green, 3400 Montrose 

, 713-JA-6-2959 
'Va Virginia Bch., A.W. Mitscher Cd., Inc., 3100 Basin 

Ct. • ' .' ' 703-464-9039 
WashSeattle, Bergford Assocs., 5600 Califomia Ave., 

S.W. 206-937-6664 
',. Wisc Milwaukee, Nero Elctrns. Sis. ·Corp., 2831 N. 49th 

St., ,414-873-7275 
COMCO PLASTICS, INC" 98-36 C. Jamaica Ave., 
, "Richmond Hill, N.Y., 11418, Tel: 212-849-9000; Sis. 
, ,Mgr: J.C.'Steele . " " 

COMDEL, INC" Beverly Airport, Beverly, Mass., 01915, 
Tel: 617-927-3144; Sis. Mgr: R. Dionne 

COMGENERAL CORP., 4518 Teylorsville Rd., Dayton, 
, Ohio, 45424 
POMMANDER LABS., INC., 1177 W. Washington Ave., 

Escondido, Cali,f., 92025, Tel: 71,4-746-7:400, TWX: 
910-322-1141; Gen. Mgr: M.L GOsack 

COMMERCIAL ELEC. HEATING DEVICES & MFG., INC., 
1008 E. <?a.vey BlVd., Mimterey Park, Cal., 91754 

COMMERCIAL ELCTRNS., INC., 880 Maude Ave., 
Mountain View, Cal., 94040, Tel: 415-969-1910 ' 

COMMUNICATION ELCTRNS., Div. Watkins-Johnson Co., 
6006 Executive Blvd., . Rockville, Md., 20852, Tel: 
301'881-3300, TWX: 710-824-9603; Sis. Mgr: C.L 
Byrom . 

COMMUNICATIONS CO., INC., Box 520, Coral Gables, 
,Fla., 33134,Tel: 305'445-2671; Sis. Mgr: F.R: Macklin 

COM~UNICATIONS TECH. CORP., 2237 Colby Ave" Los 
Angeles, Cal.; 90064, Tel: 2,13-478-5061; V.P.-Sls: G. 
Gillemot 

COMMUNICATIONS TRANSISTOR CORP., 301 Ind'i. 
• Way, San Carlos, Cal., 94070, Tel: 415-591-8923, 

TWX: 910-376-4893;' Sis: Mgr: M. Mallinger 
COMMUNITYPE CORP., 767 5th Ave. (GM Bldg.), New 

York, N:Y., 10022, Tel: 212-758-4230; Pres: H.D. 
Berardo 

COMPONENT RESCH., 1717 . 19th St., Santa Monica, 
Cal., 90404, Tel: 213-393-3755, TWX: 910-343-6864;,Sls. 
Mgr: S. Kellerman .................................... Pgs. 2352-2373 
Tex Dallas, Stasco, 13310 Spring,'Grove Ave. 

214-239-5054 
EXP: Cal., Beverly Hills, M, Stewart & Co., 204 S. 

Beverly or. ' '213-272-0103 
COMPONENT SPECIALTIES, 9143 E. La Rosa Dr.; 

Temple City, Cal., 91780, Tel: 213-283-0015; Sis. Mgr: 
D.A. Heins ' 

COMPONENTS CORP., 2857 N. Halsted'St., Chicago, III., 
60657, Tel: 312-327-6566, TWX: 910-221-5308; Sis. 
Mgr: J.Emma' 

COMPONENTS CORP" 106 Main St., Denville, N.J., 
07834, Tel: 201-627-0290; Sis. Mgr: J.B. Minter 

'--- Advertisement ---

Miniature;" regulated high voltage 
power supplies for nuclear instrumen­
tation in satellites, missiles, high alti­
ttide balloons, etc. Transistorized, 
ruggedized- 70'F.to 200'F as required. 
Decacje counters, readouts. DIGIK­
LIPS' - printed circuit plug-in connec­
tors. PROFESSIONAL' - electronic 
test equipIT\ent line for transistors, di­
odes, tantalum capacitors. 

COMPONENTS, INC., BIddeford, Me., 04005, Tel: 
207-282-5111, TWX: 710-229-1559; ,Sis. Mgr: K.J. 
Keller 

COMPONENTS, SPECIALTIES, INC., 39 St. Marys PI., 
Freeport, N.Y., 11520, Tel: 516-TN-8-91OO; Sis. Mgr: 
J.M.Silver ' ", ' ' 

COMPOSITE MICROCIRCUITS, 130 First Ave., Waltham, ' 
Mass.,' 02154, Tei: 617-891-9090; Sis Mgr: W.A. 
Strauss, Jr. , ' 

COMPU-LlTE CORP., 17796 Sky Pk. Cir., Irvine, Cal, 
92664, Tel: 714-546-9045; Sis, Mgr: A. Faulstick 

COMPU-SYSTEMS CO., Audubon Rd., Wakefield, Mass., 
01880, Tel: 617-245-8800; Sis. Mgr: A.A. Fredrickson 

,COMPUTER ART SVC., 40 Nassau Terminal Dr., New 
Hyde Pk., N.Y., 11040, Tel: 516-328-1905;, Sis. Mgr: 

, R.J. Ryan, ' 
COMPUTER AUTOMATION, INC., 895 W.Slxteenth St., 

Newport Beach, Calif., 92660, Tel: 714-642-9630, 
TWX: 910-596-1377; Sis, Mgr:A.H. Drew 

COMPUTER CENTRAL, Box 5194, ,Seven Oaks Ste., 
DetroH, Mich., 48235, Tel: 313-837-5515; Sis. Mgr: E. 
Tann ' 

COMPUTER COMPS., 88-06 'Van Wyck EXPwy., 
Jamal,ca, N.V., 11418, ,Tel: 212-AX-I-35OO; SiS. Mgr: H. 
Weinberg ..................... : ............................ _ ............ Pg. 1861 
Ariz Phoenix, Engrg. Liaison Assoes., 3509 N. ,42nd 

Ave. ' 
Cal HOllywood, Engrg. Liaison. 3360 Barham 

213-469-2283 
Cal San Carlos, Compo Assoes., 850 Montgomery La. 

. 415-5919656 
Conn N, Haven, Forsberg SiS., 22 Broadway 

203-239-5111 
III Morton Grove, E. Flaxman, 9202 Waukegan 

, 312-965-3988 
Mass Brockton. Forsberg SiS., 646 Summer 

617-522-6300 ' 
NY N.Y.,' Computer Camps., 88-06 VanWyck Expwy. 

212-291-3500 
NY Rochester, R. Kennedy, 30 Saginaw'Dr. 

, 716-271-6322 
NY· Hyde Pk .• R- Kennedy, Green Tree Dr .. N. 

914-229-2269 
Ohio Cleveland, Comps. InC., 7461 N. Linden La. ' 

. , 216-842-2737 
Ohio Cincinnatti, Comps. Inc., 11820 Knoll Spgs. 

, , ' 513-721-2997 
WashSeattle, Allied Agencies, 1818 Westlake'N. 

, 206-284-4082 
EXP: N.Y., Multlparts, 52 Wall St. 212-944-4372 

COMPUTER COMPONENTS INT'L, 3804 Burns Rd., Palm 
Beach Gardens, Fla" 33403, Tel: 305-622-1620; Sis. 
Mgr: J, Obot 

COMPUTER CONVERSIONS CORP., 6 Duntc;m Ct., East 
Northport, N.Y" 11731, Tel: 516-261-3300; Sis. Mgr: 
S.J. Renard 

-,--' -'- ,Aclvertisement -' '---

CCC manufactures a complete line of 
low cost, solid state, shaft and synchro 
to digital or DC ($295), and digital or 
,DC to synchro converters for the mili­
tary and commercial market. Other 
related products are digital phase me­
ters ($295), digital angle indicators 
($595), digital data converters, com­
puter modulators and demodulators. 
Data' communications products in­
clude O.E.M. 300 and .1200 Baud 
modems, teletype interfaces and a new 
revolutionery, electro optical data link 

'and associated hi-speed multiplexer: 
Evaluation ,units supplied on request;. 

, Write for further information and free 
data conversion chart. . 

COMPUTER DEVICES OF CALIF., 11925 Burke St., 
Santa' Fe Springs, Cal., 90670, Tel: 213-723-6593; Sis. 
Mgr: R. Irani .......................................................... Pg. 1583 
Ariz Phoenix, Jilrko Assoes" 2032 N. 27th Ave. 

.602-272-2684 
Cal Mountain View, Repex, Inc" 2015 Latham St. 

. " ." 415-969-9200 
Cal Santa Fe Springs, Computer Devicss of Cal., 

11925 Burke St. 213-723-6593 
Colo Denver, Camel Elctrns,: 5503 E. Evans Ave. 

303-757-6191 
Conn Old Saybrook, M.L Assocs., 5 Ruth Dr. 

203-388-9718 
Fla Palm Beach Gardens, Trainor Sis., 10475 

Riverliide Dr. 305-844-9791 
Des Plaines, Martec & Assoes., 1616 Linden 

312-296-3331 
MassMarlboro, M.L Assocs .• 96 Helen Dr. 

. 617-485-6190 
Mich Birmingham, J.C. Hofstetter Co.; 700 Maple, E. 

, " 313;642-0590 

SeePage.3073 To Get Your Copy of the Radio-Electronic Master 

Minn St. Paul, W.E. TaiJbert, ,985 Cypress 
612-776-1285 

NJ Cherry Hili, A.E. Winter Assoes., 1213 Forge Rd. 
609-429-0696 

NY . Huntington Sta., Duda Assoes., 24 Edison Dr. 
516-427-5863 

NY Sodus, A.E. Decsw AgenllY, 27 State St. 
315-483-3261 

NC Charlotte, G,M. Johnston & Assocs., 7001 Old 
Forge Dr. , . 704-364-0722 

Ohio Dayton, J.C. HofStetter Co., 3300 S. Dixie Dr. 
, 513-298-0662 

Ohio Medina, J.C. HOfStetter Co., 5168 Valley View Dr. 
, 216-241-4880 

Okla Tulsa, Dynamic Compo SiS., Box 4573 
. 918-749-1689 

Tenn Chattanooga, G.M. Johnston & Assoes., Box 4151 
615-877-7779 

Tex Dallas, A.G. Muller, Box 8011 214-368-6713 
WashBelievue, Repex, Inc., 10777 Main St. 

206-455-2778 
--- Advertisement ---

Home of Rapid-Syn Steppers. Avidla­
ble from stock are steppers in sizes 8, 
11,15, 18,20, 23 and 34 with step an­
gles of 1.8', 5', 7.5', 15', 45' and 90'. 
Also available from stock is a complete 

'line of, solid state drivers, pulse 
sources, gearheads, inertia dampers, 
heat sinks and 72 RPM synchronous 
motors. Send all your stepper inquiries 
to Computer ,Devices of Ollif. "The 
only real home steppers evers had." 

\ 
COMPUTER DI;VICES, 63 Austin Blvd., Commack, N.V., 
11725, Tet 516-543-4220; Sis. Mgr: E.S. Wendolkowskl 

" . ' . Pgs. 2739-2741 
Ala Huntsville, Beacon Eletm" Box 4307 

, ',. 205-881-5031 
AriZ' Scottsdale, Erskine, Box 1586 602-947-7255 
Cal Arcadia, Mar~Land Entprs., Box 101 213-681-9440 
Cal Los Altos; H. Stout Assoes" 200 Third St. 

, . 415-948-3265 
Fla Ft. Lauderdale, Beacon Elctrn" 651 N.E. 45th 

305-564-4298 
Fla Maitland, Beacon Elctm. Assoes., Box 1278 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree 

404-351-3654 
Mass Needham, Garrettson Co" 10 Kearney 

617-449-2640 
NJ Tenafly, Garrettson, 121 Oak 201-568-2354 
NY Utica,B.D. Hummel, 2224 Maynard 315-736-7821 
NY White Plains, Garrettson, Box 149 914-725-3133 
NY Williston Pk., Garrettson, 275 Hillside 

516-PI-7-6610 
Pa Phila., Garrettson, 92-14 Masland 215-H0-4-2275 
EXP: N.Y., 'Larchmont, Montclair Elctrns., 7 Woodland 

914-834-8905 
For: Can., Rexdale, Onl., Aero Sis. Eng., 4 -Racine 

416-249-9139 
COMPUTER DIODE, Pollitt Dr., Fair Lawn, N.J., 0741 0, Tel: 

201-797-3900, TWX: 710-988-2241; Sis. Mgr: J.S. 
LaBruna 

COMPUTER DYNAMICS, 245 E. Elm St., Torrington, 
Conn., 06790, Tel: 203-482-7621 

COMPUTER INSTRS., 92 Madison Ave., Hempstead, 
N.V:. 11550, Tel: 516-483-8200, TWX: 510-222-4189 

Pgs.2914,2915 
INSTRUMENTATION & CONTROLS DIV. 
Ala Huntsville, Int'l. Sci. Instr" Box 2091 205'837-1601 

. Ariz Phoenix, Gramer, 110 W. Camelback 
602-279-1231 

Cal N. Hollywood, Camp. SiS., 11484 Oxnard 
213-980-3400 

Cal San Diego, Compo SiS., 12696 Pacato N. 
,. 714-291-5799 

Cal Sunnyvale, Servo-Data, 844 Bremerton 
. 408-739-7895 

Colo Denver, Camel Elctrns., .5303 E. Evans 
. ..• 303-757-6191 

Conn Waterbury, Selmark Assoes .• 36, Plaza 
203-754-3060 

Fla Eau Gallie, J.J. SmHh, Box 1506 305-254-4206 
III Rolling Meadows,'Sumer, Inc., 5105 Tollview 

" 312-392-7370 
lrid Ft. Wayne, Sumer, Inc., 1430 Dividend Dr. 

, , 219-484-9588 
loW!! Cedar Rapids, Palatine Engrg., 720 3rd Ave. S.E: 

319-365-8071 
KansAndQver, Palatine Engrg, , 1722'N. Terry 

, 316-683-7512 
Kans'Overland Pk., Palatine Engrg., 7520 W. 63rd • 

913-262-5643 
La -Baton Rouge, Pan Tech Engrg.,1956 Dallas . 

504-927-2057 

eem/1971 



MANUFACTURERS l!c SALES OFFICES DIRECTORY COM· CON 
Md Greenbelt, J.E. Cuesta, 8501 Glendale Rd. 

301 552-1200 
MassWaltham, Selmark Assocs., 181 West SI. 

617-899-8110 
MiCh Birmingham, J. Hofstetter, 700 Maple E. 

313-642-0590 
Minn Minneapolis, A.J. Sis., 7100 S. France 

612-922-1425 
Mo SI. Louis, Palatine Engrg., 8622 51. Charles Rock" 
NY Binghamton, A & D Devices, 25 Pearl 

607-722-7155 
NY Rochester, A.& D Devices, 830 Unden 

" 716-LU-6-8033 
NY Verona, A & D Devices, A.F.D. #1 315-337c7321 
Ohio Dayton, J. Hofsteiter, 3300 S. Dixie Dr. 

. 513-298-0662 
Ohio Medina, J. Hofstetter, 5168 Valley View Dr. 

216-241-4880 
Pa Valley Forge, J.E. Cuesta 215-265-5800 
Tex Arlington, Pan Tech Engrg., 600 Ave. H, E. 

817-261-4111 
Tex Houston, Pan Tech Engrg. Co., Box 22491 

713-623-0640 
WashSeattle, Gillette & Assocs., Box 99035 

206-284-3344 
COMPONENTS DIV. 
Ala Huntsville, In!'1. Sci. "Instrs., Box 2091 
. 205-837-1601 
Ariz Phoenix, Gramer & Co., 1 lOW. Camelback 

" 602-279-1231 
Cal N. Hollywood, Compo Sis., 11484 Oxnard SI. 

213~980-3400 
Cal Sunnyvale, Servo-Data, 844 Bremerton 

408-739-7895 
Colo Denver, Camel Elctms., 5303 E.· Evans 

303-757-6191 
ConnWaltham, Selmark Assocs., 191 West SI. 

617-899-8110 
Fla Dunedin, J.J. Smith, Box 627 8.13-733-0032 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
Fla FI. Lauderdale, J.J. Smith, 5748 N.E. 27th 

III MI. Prospect, Sumer, Inc., 401 E. Prospect 
312-392-7370 

Ind FI. Wayne, Sumer, Inc., 1430 Dividend Dr. 
219-484-9588 

Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 
913-262-5643 

MassWaltham, Selmark Assocs., 191 West SI. " 
617-899-8110 

Mich Birmingham, J. Hofstetter, 700 Maple E 
313-642-0590 

Minn Mpls., R.J. Sis.; 7100 S. France Ave. 
. 612-922-1425 

Mo SI. Louis, Palatine Engrg:, 8622 SI. Charles Rock 
314-426-7055 

NJ CherrY Hill, Monteiro Assocs., 95 W. Gate 
609-428-5551 

NJ E Orange, Masin-Esco, 263 Central Ave. 
" 201-674-6505 

NY Massapequa Pk., Metro TeCh., 103 Ponewood 
516-798-1066 

NY RoChester, A & 0 Devices, 830 Linden 
716-586-8033 

NY Verona, A & D Devices; RD No. "1 315-337-7321 
Ohio Dayton, .J. Hofstetter, 3300 S. Dixie Dr. 

513-298-0662 
Ohio Medina, J. Hofstetter, 5168 Valley View 

216-241-4880 
Tex Garland, Carter Assocs., Box 87 214-276-7151 
Utah Salt Lake City, Cannon Engrg., 768 E 9th S. 
." 801-328-3205 
WashSeattle, Gillett & Assocs., Box 99035 

206-284-3344 

COMPUTER LABS, 1109 S. Chapman St" Greens~ro, 
N,C., 27403, Tel: 919-292-6427, TWX: 51D-922~7954; SIs. 
Mgr: D.W. Brockman ~." ..................... Pgs. 342,343,1279 
Ala Huntsville, Mekco Assocs" .. Holiday Off. Ctr. 

205-881-3721 
Ariz Phoenix, R.A. Mayes Co., 4014 N. Seventh SI. 

602-279-5243 
Cal Encino, Cardinal Assocs., 16161 Ventura Blvd. 

213-788-4540 
Colo Denver, A.A. "Mayes Co., Box 10486 

" 303-466-6311 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

" 203-624-7800 
Fla Orlando, Mekco Assocs., 3165 McCrory Rd. 

305-841-2215 
III Wheaton, Engrg. Prods., 25 W485 Geneva Rd. 

312-653-6826 
Md Wheaton, K-G Elctms., 11151 Veirs Mill Rd. 

301-946-4055 
MassBurlirigton, J & J Assocs., 12 Cambridge SI. 

617-272-2606 

See Page 957 for TRADE NAME DIRECTORY 

Minn St." Paul, Engrg. Prods., 717 Raymond Ave. 
612-646-8819 

NJ Fairfield", KLS Assocs., 387 Passaic Ave. 
201-227-2900 

NY Binghamton, A & 0 Devices, 25 Pearl Ave. 
607-722-7155 

NY Rochester, A & D Devices, 320 N. Wash. St. 
716-586-8033 

NY Verona, A & D Devices, Rd 1 
NC Burlington, Mekco Assocs., 1349 S. Church SI. 

919-226-7177 
Pa King of Prussia, Rivco,Box 338 215-265-5211 
Tex Dallas, R.A. Mayes Co., 421 Rorary 214-235-3043 
For: Can., Ottawa, Ont., Datagraphics, 1505 Laperriere 

Ave. 613-722-3489 
COMPUTER MATE, INC., 150 Calk de Los Molinos, San 

Clemento, Cal, 92672, Tel: 714-492-6360; Sis. Mgr: J. 
Taylor" " 

COMPUTER MEAS., 1645 W. 135th SI., GardeJ)a, Cal., 
90249, Tel: 213-532-9752; Sis. Mgr.: W.R. McQuiston 

COMPUTER MECHANISMS, 495 Washington Ave., 
Carlstadt, N.J., 07072, Tel: 201-438-1770," TWX: 
710-989-0111 D.G. Demmert 

COMPUTER METHODS, 470 Mamaroneck Ave., White 
Plains, N.Y., 10605, Tel: 914-428-0400; Sis. Mgr: L. 
Rydell 

COMPUTER POWER SYS., See CPS 

COMPUTER PRODS., Box 23849, Ft Lauderdale, Fla., 
33307, Tel: 305-933-5561; SIs. Mgr: D.S. Wiper 

" Pg,341 
Ala Huntsville, J. King, 11004 Vivian 205-859-2387 
Cal Cupertino, B.J. Wolfe Entprs., Box 718 

408-252-5010 
Cal No. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 

213-877-5518 
Fla Satellite Beach, Scientific Sys. Svc., Box 2519 

305-262-7527 
Pa Abington, Bach-Stewart, 947 Old York 

215-927-1200 
Pa Pittsburgh, Compugraph, Box 15055 

.t 1 ?_~A,::::_~n~R 

COMPUTER PRODS. INT'L., INC., 3446 De La Cruz Blvd., 
Santa Clara, Calif., 95050, Tel: 408-246-9323; Pres: N. 
Syed 

COMPUTER TERMINAL SYS., 52 Newtown Plaza, 
Plainview, N.Y., 11803, Tel: 516-293-6611; Sis. Mgr: 
A.J. Bruno 

COMPUTER TEST CORP., 3 Computer Dr., Cherry Hill, 
N.J., 08034, Tel: 609-424-2400; Sis. Mgr: A.L. Whipple 

--- Advertisement ---
COMPUTER TEST CORPORA­
TION I A Subsidiary of Computest 
Corp manufactures a complete line of 
manual and automatic memory ele­
ment, array and system testers and dis­
tributes Ramsey Automatic Core 
Handling Equipment. CTCwelcomes 
the opportunity to assist you in plan­
ning your memory test facilities. Call, 
write or wire your requirements for 
thoughtful response. 

COMPUTERIZED ELCTRN. EDUCATION, 214 Long La., 
Upper Darby, Pa., 19082, Tel: 215-734-1414; Sis. Mgr: 
J. Charles 

COMPUTRONICS ENGRG., 4949 HOllywood Blvd., Los 
Angeles, Calif., 90027, Tel: 213-876-1944; Sis. Mgr: 
J.B. Stanton 

CONAP, INC., 184 E. Union St., Allegany, N.Y., 14706, Tel: 
716-372-9650; Sis. Mgr:TW. Sheedy" 

CONAX CORP., Sub. Esterline Corp .. 2300 Walden Ave., 
Buffalo, N.Y., 14225, Tel: 716-684-4500; Mktg. Mgr: A. 
Frantom 

CONCORD CONTROL, 1282 Soldiers Field Rd., Boston, 
Mass., 02135, Tel: 617-254-5106; Dir. Mktg: R.F. 
Goulet' 

CONCORD ELCTRNS., 37 Great Jones St, Dept JE, 
New York, N.Y., 10012, Tat 212-777-6571, TWX: 
710-581-4930; SIs. Mgr: J. Gardner .......... "" .... Pg. 2611 
Cal EI Segundo, Saxon Assoc .. Box 517 

" 312-772-4743 
Cal Fremont, H. Foraker, Box 1325 415-657-2213 
Colo Denver, Camel Elctms., 5303 E. Evans Ave. 

303-757-6191 
Fla Miami Bch., L. Hass Co., 1826 NE 150th St: 

305-949-9143 
III Morton Grove, E. Flaxman Co., 9202 Waukegan 

Rd. 312-965-3988 
Iowa Cedar Rapids, Snider Sis. Co .. 2042 Franklin 

Ave., N.E. 319-362-4410 
Kans Leawood, Vasen Sis. Co., 800S Ensley La. 

816-842-1760 
MassWobum, Jalco Assocs., Box 97 617-227-1515 
Minn Mpls., Hasse & Assocs., 4159 Thomas Ave. N. 

612-588-OS51 

NY Utica, B. Davis Assocs.; 107 James St. 
315-724-5773 

For: Can., Downsview, Ont., Kaytronics Engrg., 1001 
Finch Ave., W. . 416-638-5511 

For: Can., Montreal, Que., Kaytronics E~grg., 58000 
Monkland AI/e. 514-489-9335 

CONCORD ELCTRNS .. Concord Comm. Sys., 1935 
Armacost Ave., Los Angeles, Cal., 90025, Tel: 
213-820-1441; Sis. Mgr: A.E. Yellin 

CONDENSER PRODS. CORP., Box 997, Brooksville, Fla., 
33512, Tel: 904-796-3562; Pres: G. Randolph 

CONDOR PACIAC INDS. CALIF., 8740 Remmet Ave., 
Canoga Park, Cal., 91304, Tel: 213-882-0550; Sis. & 
Mktg. Mgr: EJ. Smith 

CONDUCTOR LAB, INC., Main St., Groton, Mass., 01450, 
Tel: 617-448-5922; Sis. Mgr: G.G. Mills 

CONDUCTRON CORP., 2600 North 3rd St., SI. Charles, 
Mo., 63301, Tel: 314-723-1515, TWX: 910-760-1723; 
Sis. Mgr: R.J. Augustine 

CONECTRIX, INC., 201 N. Gables, Wheaton, III., 60187, 
Tel: 312-653-1460, TWX: 910-252-4401; Sis. Mgr: M.L. 
Cross 

CONFORMING MATRIX CORP., Box 37, Sta. "G", Toledo, 
Ohio, 43601, Tel: 419-729-3777; Sis. Mgr: D. Molly 

CONKLIN INSTR. CORP., Main St., Pleasant Valley, N.Y., 
12569, Tel: 914-635-2136 

CONNECTICUT HARD RUBBER CO., 407 East St., New 
Haven, Conn., 06509, Tel: 203-777-3631, TWX: 
710-465-0264; Sis. Mgr: G.A. Proctor 

CONNECTOR CORP., 6025 N. Keystone, Chicago, III., 
60646, Tel: 312-539-3108 ........................ Pgs. 2612,2613 
Cal Altadena, D. Wagner, Box 485 213-681-4060 
III Chicago, Bauman Sis ... 6025 N. Keystone 

312~539-3108 
La New Orleans, G. V. Peck Co., Box 8087 

504-282-1553 
Mass Needham, Coakley, Boyd & Abbett, 1424 

Highland Ave. 617-444-5470 
Mich Jackson, E.H. Jordon, 2024 Glenn Dr . 

NJ Collingswood, Kaygar Assocs., Box 134 
" " 317-849-1801 

NY DeWitt, A. Bowser, 4317 E. Genesee SI. 
315-446-5920 

NY Great Neck, F\.E. Breuer, One Barstow 
5 16-466-3030 

NY Snyder, H.J. Sapecky, 4541 Main St. 
716-839-4170 

NC Raleigh, J. Nagle, 3939 Glenwood 919-782-0213 
Okla Tulsa, G. V. Peck Co., 729 W. 5th St. 

918-585-5853 
Tenn Nashville, J. Smith, 2508 Stones River Ct. 

615-883-2220 
Tex Dallas, G: Peck, 210 Casa Linda Plaza 

214-328-3511 
Va Virginia BeaCh, C. Bludau, 3100 Basin CI. 

703-464-0500 
CONNECTOR INDS. AMEA., 639 N. Wayne Ave., 

Cincinnati, Ohio, 45215, Tel: 513-733-3680; Sis. Mgr: 
K.C. Neal . 

CONNECTROL CORP., Div. Gen'l. Staple Co., 380 
Second Ave., New York, N Y, 10010, Tel: 
212-674-4370; Sis. Mgr: G. Magnifico 

CONNECTRON CORP., 13936 Saticoy SI., Van Nuys;Cal, 
91402, Tel: 213-989-3701; Sis. Mgr: A. Jones 

CONNOLLY & CO., INC., 914 N. Rengstorff Ave., MI. View, 
Calif., 94040, Tel: 415-967-6988, TWX: 910-379-8930; 
Pres: W.E. Connolly 

CONNOR SPRING & MFG. CO., 1729 Junction Ave., San 
Jose, Cal., 95112, Tel: 408-297-4685; Sis. Mgr: R.H. 
Und 

CONNOR-WINFIELD CORP., Winfield, III., 60190, Tel: 
312-231-6270; SIs. Mgr: J. Hoag •••••••••••• Pgs. 1376,1377 
Cal Encino, CDH, 18075 Ventura Blvd. 213-345-3111 
Cal Menlo Pk., Frauman, 1010 Doyle SI. 

4 15-322-8461 
CONRAC CORP., 330 Madison Ave., New York, N.Y., 

10017, Tel: 212-687-3330, TWX: 710-581-3065; Pres: 
D.H. Putnam 

CONRAC DIV., Conrac Corp., 600 N. Rimsdale Ave., 
Covina, Calif., 91722, Tel: 213-966-3511 

CONRAC CORP., Turner Div., 909 17th SI. N.E., Cedar 
Rapids, Iowa, 52402 

CONSOLIDATED CERAMICS & METALIZING, Box 352, 
Flemington, N.J., 08822; Pres: J.E Comeforo 

CONSOLIDATED CONTROLS CORP., 2338 Alaska Ave., 
EI Segundo, Calif., 90245, Tel: 213-679-0127, TWX: 
910-325-6205; Sis. Mgr: J.J. Ghiglia 

CONSOLIDATED OHMIC DEVICES, 115 Old Country Rd., 
Carle PI., N.Y., 11514, Tel: 516-741-1500, TWX: 
510-222-3789; Mktg. Mgr: E. Berman . cont'd 
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cont'd --- Advertisement 

Con Ohmic manufactures all types of 
thermocouple reference' . junctions, 
TIC reference ovens, T Ie scanners 
and switches, TIC Signal Cotidiiioner 
Amplifiers and temperature transmit-. 
ters, Liquid Level Sensors and Indicae 
tors (continuous and point ·Ievel). 
DevU:es are built to withstand most 
stringent environnients. . 

CONSOUDATED PRODS., B & B Elctrns. Div., 17360 S. 
Gramercy. PI., Gardena, Calif., 90247, Tel: 
213-321-1956; Sis. Mgr: D. Smith' 

CONSOLIDATED REACTIVE METALS, 116 Hoyt Ave., 
Mamaroneck, N.Y., 10543, Tel: 914-698-2300,. TWX: 
7111-58&-1112; Sis. Mgr: R •. Gordon .................. Pg. 3014 
Tex Richardson;C. Price, 1306 Glen Cove 

214-AD+4321 
CONSOUDATED RESISTANCE AMER., 44 Prospect 51., 

Yon~ers, N.Y., 10701, Tel: 914-'1'0-3-5900 
, CONSOUDATED RESISTANCE SLS., 44-46 Prospect St., 

Yonkers, N.Y.,t0701, Tel: 914-Y0-3-5900; Gen'I~Mgr: 
J.J. Wllentchik . 

CONSOUDATED TRANSFORMERS UNLTD., 1039 E. 
Valley Blvd., San Gabriel, Cal., 91776, Tel: 
213-283-9071, TWX: 910-589-3382; Sis. Mgr: M.S .. 
Col6man 

CONSOLIDATED WIRE & ASSOC. CORPS., 1633 S. 
Clinton St., Chicago, III., 60616, T~: 312-421-4441; SIs. 
Mgr: J.G. Mann .......................................... Pgs. 3006-3013 
Cal Encino, Goldberg-Mttchell SiS., 17046 Burbank 

213-986..()4oo 
Colo Broomfield, Arrowhead, R.R. I, Box 335 . ' . 

303·222-6462 
Fla Lutz, S.K. Wallace Assocs., Box 67 813-949-1817 
Ga Atlanta, H.J. Odom, 715 Flamingo 404-PL-3-8463 
Haw Honolulu, Earl Assocs., 1638 Kona SI. ' 

. 808-949-6953 
III Chicago, R.R. Hutmacher; 6668 NW. Hwy. 

312-631-3248 
Ind Zionsville, 'J. Keith & Assoc., Box 65 

317-873-4079 
Kans Overland Pk., Lowell, Kangas & Assoc., Box 41.16 

913-TU-8-32oo 
MassWeliesley Hills, Johnson, 471 Wash. SI. 

'- 617-235-3977 
Mich Royal Oak, Mid-Continent Sis.; Box 735 

313-646-9092 
Minn Mpls., J.E. Anderson, 5231 Humboldt 

617-823-6459 
Mo 51. Louis, T. Lowell, Box Creve Coeur Br. 

314-MI-7-1111 
NM Albuquerque, Arrowhead Sis., Box 243 

505-268-9706 
NY Buffalo, Maury Farber, 220 Delaware 

716,856-3543 
NY Hewlett, J. Kirshbaum, 1533 Peninsula 

516-FR-4"()111 
NC ,Matthews, M.F. Hager, Box 423 847-9262 
Ohio Cleveland, J.O. Olsen, 16201 Shaker 

.216-752-5444 
Pa Phlla., H. Lewis Co., 1801 Penn. Blvd. 

, . 215-LO-7-2068 
Tenn Memphis, A:F. Howard, 5960 Brierdale Cove 

. OL9"()704 
Tex Dallas, E. L. Wilks Co., Box 34466 214-242-5321 
Utah Salt Lake Cy., Arrowhead, 49 W. Malvern 

801-487-3444 
WashSeattle, Flee.hart & Sullivan, 10109 Aurora 

. . 206-522-1533 
EXP: III., Chicago, O. Mallegg, 400 W. Madison 

312-FR-2-4868 
For: Can., Montreal, Que., Atlas Elctrns .. Ltd., 3333 

Cavendish Blvd. . 514-489-8495 
For: Can., Toronto, Onl., Atlas Elctrns., Ltd., 50 

Wingold Ave.. 416-781-6174 
CONSTANT VOLTAGE CO., 4114 N. Ravenswood Ave., 

Chicago, III., 80613, Tel: 312-327-2700 
CONSTANTA CO. OF CAN., 280 Regina Ave., Montreal, 

Can., Tel: 514:766-8569. 
--.-- Advertisement ---

Manufacturer of metal film and carbon '. 
film resistors size from 1/10 Watt to 5 
Watt, with temperature co-efficient 
25,50, 100 and up to 500PPM. Special 
temperature can be matched to 2pPM. 
Constanta' also manufactures R-C 
modules, resistor networks and special 
electrical8S!!embly, tailor made to the 
customer's specification. 

CONTACT, INC., P.O. Box 6, Hudson, N.H., 03051, Tel: 
803-883-7708; Sis. Mgr: J.H. Ward 

CONTINENTAL CONNECTOR, 34-63 56th St., 
WoodSide, N.Y., 11377, Tel: 212-8911-4422, TWX: 
710-582-2565; SIs. Mgr: G.H. Palmquist Pgs. 2614,2615 
Cal Los Altos, Continental Connector Corp., Box R 

415-948"()211 
Cal . Los 'Angeles, Continental Connector Corp., 4054 

W.Beverly Blvd. 213-381-2285 
Ind Mishawaka, C. Given Co., 921 E. 3rd SI. 

219-BL-5-1614 
MassChesll'lut HiII,M. Ross, 21 Thornton Rd. 

. 617-469-0674 
Minn Minneapolis, C.D. Hagen,. Continental Connector 

Corp.; 4522 Excelsior Blvd. 612-926-0515 
,1>a Langhorne, Continental Connector Corp., 105 E. 

Maple Ave. 215-757-1728 
For: Can., Willow Dale, Onl., Continental· Connector 

Corp., 480 McNlcoll Ave., Unit 2 416-499"()842 
CONTINENTAL DATA SYS., 40 W. 4th SI., Dayton, Ohio, 
'. 45402, Tel: 513-.222-8626; Sis. Mgr: H.E. Folkerth 
CONTINENTAL ELEC., 325 Ferry SI., Newark, N.J., 071 05, 

Tet: 201-344-4051; Sis. Mgr: AW. Peterson 
CONTINENTAL ELCTRNS.,' 302 McGuinness ·Blvd., 

Brooklyn, N.Y.,11222,'Tel: 212-383-3331; Pres: A.A. 
Sylvane 

CONTINENTAL ELCTRNS. MFG., Sub. Resalab, Box 
17040, Dallas, Tex., 75217, Tel: 214-381-7161, TWX: 
214-899-8694; Sis. Mgr: T.B. Moseley 

CONTINENTAL RENTALS pIV., Continental Leasing, 175 
Middlesex Tpke., Bedford, Mass., 01730, . Tel: 
617-275-0850; Sis: Mgr: D. Retcher 

CONTINENTAL RUBBER WORKS, Sub. Continental 
Copper & Steel, Erie,' Pa., 16512, Tel: 814-452-5261; 
Sis, Mgr: J.C. Marvil • 

·CONTINENTAL WIRE & CABLE, Gullon Rd., Box 1863, 
'York, Pa., 17405, Tel: 717-792-2644, TWX: 

'5;0-857-"847; Sis. Mgr: H.L. Goodwin. . 

CONTINENTAL-WIRT ELCTRNS. CORP., 550 Davisville 
Rd~ Warminster, Pa., 18974, Tel: 215-355-7080, TWX: 
510-667-1875; SIs. Mgr: B.S. UfBOn ._ ... _ .......... Pg. 1895 
Cal Redwood City, W: Hickey Sis., 175-5th 

. 415-368-3849 
Cal Van Nuys, Shephard Camps., 16152 Covello 51. . 

. 213-787-4610 
Colo Denver, L.G. Moss, Box 26172 303-985-9815 
Colo Greeley, G. Moss Elctrns., 1530-13th Ave. . 

303-353-1452 
Fla Hollywood, Comar SiS., 4315 Polk 51. 

305·961·5167 
Ga Kennesaw, K & E Assocs., Blue Springs Pk: 

404-974-4264 
III Chicago, G. Mcl Cole, 6514 W. Higgins 

312-774·3535 
Ind Angola, Southern SiS., .105 Lakeshore Dr ... 

219.665-3961 
Ind Ft Wayne, W. Dillon, 6710 Kanata CI. 

. \ 219-484-8268 
Ind Indpls., Southern SiS., 1111 E. 54th ·SI. 

317-253-3359 
Ky . Louisville, Southern Sis., 212 Republic Bldg. 

502-583-6902 
Md Pikesville, L. Cohen, Box 5929 301-484-6376 
Mass Needham, A & M Elctrn. Reps., 1492 Highland 

Ave. 617-444-8170 
Mich DetrOit, D. Poulin, 17222 E. Warren 313-886·4990 
Minn 51. Paul, E. Melius, 3758 N. Dunlap 612-484-8541 
Mo 51. Louis, E. Hill, 915 Buder Bldg. 314-621-1818 
NJ Haddon Township, A. Wetterhahn, 201 W~ 

Cuthbert . 609-858-3003 
NM Albuquerque, Electro Rep., 1051 S. Platte River 

Dr: 303-744-2821 
NY Elmont, F.E. Schmitt, 311 Meacham 516-437.8150 
NY Elmont, S.S. Egert, 146 Meacham 516-488-2255 
NY Rochester, D. Ekwortzell, 179 Hillary Dr. 

716-889-4849 
NY Syracuse, W.A. Franklin Sis. Corp., 2 Standish 

Terr. 315-446-1120 
NY whttesboro, H. Lessman, 42 Glenridge .Rd: 

. 315-736-5460 
Ohio Cincinnati, G. Herrick, '2209 Losantiville 

. 513:351-4441 
Ohio Westlake, G. Herrick, 845 Canterbury 

, 216-871-8855 
Ore Portland, Van Voorhees, 4415 N.E. Sandy , 

503-287-6633 
Tex Dallas, Stasco, 13310 Spring Grove Ave. 

214-239-5054 
Va Chesapeake, F.B.D. SiS., 4316 Greenieaf 

703-484-3162 
WISe Madison, W. Uhalt, 150 S. Marquette SI. 

608-244-1623 
i=or: Can ... Weston, Ont., C. Pipe, 65 Waterford 

416-249-1766 
EXP: N.Y., N.Y., Roburn Agencies, 345 W. 14th 

513-294-1648 
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CONTROL DATA, Circutts Div.; 3965 Meadwobrook Rd., 
Minneapolis, Minn., 55426, Tel: 612-935-0366; Gen. 
Mgr: WW:Undemann 

CONTROL DATA CORP.,' Magnetic Components Div., 
2300 Berkshire La., MinneapoliS, Minn .. 55427, Tel: 
612-545·2851, TWX: 910-576·3434; Sis. Mgr: W.J, 
Orndorff 

CONTROL ELCTRNS, CO,. INC~ 153. Rorlda St., 
Farmingdale, N.Y., 11735, Tel: 516-694..()125; SIs. Mgr: H. 
Goldstein ............ " ................. _ ............. , ................. Pg.2743 
Cal Sherman Oaks, R.T. Assocs. 213-788-7588 
III Chicago, LGS Elctm., 5642 W. Dlversey 

312-622-8183 
Md Laurel, VPI, 13001 Mistletoe 301-7:92-7631 
MassW. Medway, j. Gallagher, Box 343 617-533-7292 
NJ E. Brunswick,VPl, 44 Fresh Pond Rd. 

. 201-821-8977 
NY Syracuse, Nycom, Inc., 2002 Teall Ave. 

. 315-437-8343 
Tex Dallas, Texas AvIOnics Co., 4515 Prentice SI. 

EM 8-3566 
WashBelievue, Farwest Elctrns., 12410 S.E. 32nd 51. 
EXP: N.Y., Hicksville, Emec, 55 E. Old Country 

516 WE-I-37oo 
--- Advertisement ---

Control Electronics manufactures a 
complete line of delay line products. 
These products include ultrasonic dis­
persive and non-dispersive, subminia­
ture (Dual-in-Line). audio, 
magnetostrictive. lumped constant, 
distributed, varible,multitapped and 
others. 

CONTROL EQUIP. CORP., NEW ENGLAND, 171 Uncoln 
51., Lowell, Mass., 01852, Tel: 617-459"()573; Pres: 
O.W. Ryden 

• CONTROL LOGIC, 3 Strathmore Rd., Natick, Mass., 
01760, Tel: 617-655-1170, TWX: 710-386-8677; Sis. 
Mgr: George R. Grumbles 

CONTROL PRODS. CORP., 4431 W. Division St, Chicago, 
111.,60651, Tel: 312-235-1131 . 

CON1;ROL PRODS., INC., Box 72, E. Hanover, N. J., 
07936; Tel: 201-887.9400; Sis. /VIIgr: J.R. Nile 

CONTROL SCI. CORP., 4810 Beauregard St., Alexandria, 
Va., 22312, Tel: 703-354-1500; 515. Mgr:-E.R. Hommet 

CONTROL SYS. RESCH., INC., 1811 Main St, Pittsburgh, 
Pa., 15215, Tel: 412-782-4460., TWX: 71o-d64-4203; 
Sis. Mgr: N.J. Antonucclo 

CONTROL TECHNOLOGY CO,,' 41~18 29th St., L.I.C~ 
N. y" 11101, Tet 212-EM-I-2133; Sis. Mgr: H~ Cooper 

Pgs. 1888,1888 
Cal Los Angeles, American Tech, Sis. Co., 1480 S. 

Sherbourne Dr. 213-859-3791 
CONTROLCRAFT CORP., 21 3 Main SI., West Chicago, III., 

60185, Tel: 312-231-7511; Sis. Mgr.: T .. McColium 
CONTROLLED ENVIRONMENT EQUIP. CORP., 1029 

Chestnut SI., Newton Upper Falls, Mass., 02164, Tel: 
617·969-1090; Sis. Mgr: R.D. Peck 

CONTROLLED POWER CORP., Industrial Park Dr., 
Farmington, Mich, 48024, Tel: 313-477-8000; Sis. Mgr: 
H. Tazzia 

CONTROLOTRON CORP., 176 Central Ave., 
Farmingdale, N.Y .. 11735, Tel: 516-2.49-4400; Sis. Mgr: 
J .. Segall 

CONTROLS CO. OF AMERICA, 9655 Soreng Ave., 
Schiller Park,lII., 80176, Tel: 312-NA-5-9OO0; Sis. Mgr: 
G.A. Heinemann '.. 

CONTROLS CO. OF AMERICA, Control Switch Div., 1420 
Delmar Dr., Folcroft, Pa., 19032, Tel: 215-LU-6-7500, 
TWX: 510-669-2136; Sis. Mgr: G.M. Bailee 

CONVERSION CHEM.'CORP:, 210 E. Main SI., Rockville, 
Conn., 06066, Tel: 203-872-0541, TWX: 710-435-2336; 
Sis. Mgr: G.B. Rynne . 

COOK ELEC.CO., 6201' Oakton St., Morton Grove, ilL, 
80053, Tel: 312-967-6600, TWx: 312-222-8092; Mgr. SIs. 
Engrg: R.H. Troxell ._ ... _ ...................... _ .............. Pg. 1803 
Ariz Phoenix, Lange Assocs., 221 W. Semlnode 

, . 802-942-0724 
Cal Inglewood, V & L Assocs., 3412 W. Century Blvd. 

.. 213-671-7688 
Cal Menlo Park, Frauman, Box 969 322-8461 
Colo Denver, Robbins & Assocs., Box 20296 399-8618 

. Fla. Orlando, Elctrn. Engrg., 801 N. Fem Creek 
305-425-8284 

Ga Atlanta, G. Duckett SiS., Box 29067 404-451-3529 
III Chicago, E. Magnus, 5715 N. Uncaln Ave. 

. . 334-1503 
III Chicago, Rinaldi, Inc., 6319 N. Central. Ave. 

763-4848 
Iowa Cedar Rapids, Palatine Engrg., 720 3rd Ave., S.E. 

. . 319-365-8071 
Kans Overland Pk., Palatine Engrg., 7520 W. 63rd SI. 

. 913-262-5643 
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Kans Andover, Palatine Engrg., 1722 N. Terry La. 
316-683-7512 

Md Baltimore, Milan Assocs., 7215 York Rd. 
825-t120 

MassActon, Nation-Neenan, 53 Mohawk 263-5577 
MassSherbom, Naton-Neenan, 42 Old Field 

617-235-1966 
MassSudbury, Naton-Neenan, Box 203 893-0914 
Minn Mpls., C. Gibb, 1311 W. 25th SI. 612-377-1200 
Mo SI. Louis, Palatine Engrg., 1573 N. Warson 

314-426-7055 
NC Greensboro, G. Duckett Sis., Box 22002 

919-273-4617 
NJ FI. Lee, S. Justin Assocs., Box 1068 
NY Binghamton, Canavan-Scanlon, 116 State 

. 607-724-7720 
NY Rochester, Canavan-Scanlon, 50 Telco 

716-442-0720 
NY Syracuse, Canavan-Scanlon, 23 Eastern 

315-463-9161 
Ohio Cleveland, D. Steffen, 904 E. 222nd SI. 261-5055 
Ohio Dayton, D. Steffen, 1201 Hempstead Rd. 

293-3145 
Tex Dallas, T. M. Curtis Co., Inc., 5635 Yale Blvd. 

361-1666 
Wlsc Milwaukee, Star Engrg., 7328 W. Burdick 

543-3469 
EXP: III., Chicago, E. Magnus, 5715 N. Lincoln 

312-334-1503 

COOK ELECTRIC CO., Data-Stor/Tech-Center Dlv., 
8201 Oakton St., Morton Grove, ilL, 60053, Tel: 
312-e&7-6600, TWX: 910-223-3654; Sis. Mgr. E.L. 
Waahburn ••• _ ............ _ .... _ .............................. __ ._Pg.1903 
COOKE ENGRG. CO., 900 Slaters La., Alexandria, Va., 

22314. Tel: 703-548-3889; Sis. Mgr: J. Lancaster 
COOKE VACUUM PRODS., 13 Merritt 51., S. Norwalk, 

Conn.. 06854, Tel: 203-853-9500; Sis. Mgr: J.P. 
Santucci 

COOPER, JOSEPH B. & SONS, INC., 180 Varick SI., New 
York, N.Y., 10014, Tel: 212-255-3131; Pres: 1.1. Cooper 

~~~~~ !,,~~~~!.....A.!~! ~0 .. ~~~ ~!!~~!"! ~! .. '=~~~e~. t:',::,I,:,., 
80401, Tel: 303-279-6565; Sis. Mgr: F.W. Waterman 

COPAR CORP., 5744 West 77th SI., Oak Lawn, III., 60459, 
Tel: 312-581-1133; Sis. Mgr: R.W. Schmidt 

COPPERWELD STEEL CO., Wire & Cable Div., Glassport. 
Pa., 15045, Tel: 412-664-7131, TWX: 710-794-4806; 
Gen Mgr. Sis: M.E. Brown 

CORAL MAGNETICS CO., Div. Tele-Craft Elctrns., 125 
'Schmitt Blvd., Farmingdale, N.Y., 11735, Tel: 
516-694-4300; Sis. Mgr: R. Michalski 

CORD SPECIALTIES CO., 9239 Cherry SI., Franklin Park, 
111.,60131. Tel: 312-625-8323; Sis. Mgr: R.H. Stellman 

. CORDOVER, CARL & CO., 104 Liberty Ave., Mineola, 
N.Y., 11501, Tel: 516-PI-7-5150; Sis. Mgr: C. Cordover 

CORE-TAONICS, INC .• 241 N. Day St.. Orange, N.J .• 
07050, Tel: 201-673'7660; Sis. Mgr: G. Sossin 

CORICONE CORP., 3605 Long Beach Blvd., Long Beach, 
Cal., 90807, Tel: 213-426-9404 

CORKPAK CO., INC., 70 Argyle Ave., New Rochelle, N. Y., 
10804, Tel: 914-NE-2-1713; Sis. Mgr: F.H. Paulmann. 
Sr. 

CORNELL-DUBILIER ELCTRNS., Div. Fed. Pacific Elec. 
Co., 150 Ave. L, Newark, N.J., 07101, Tel: 
201-589-7500; Dir. Sis: J.M. Kaplan 

CORNING GLASS WORKS, Elctrn. Prods. Dlv., 
Houghton Pk., Coming, N.Y., 14830, Tel: 607-962-4444, 
TWX: 510-252-1384; SiS. Mgr: R.E. Rahill 

Pgs. 2374,2375,2836,2837 
Cal Orange, 500 S. Main SI. . 714-541-5275 
Cal Sunnyvale. 363 Taaffe Ave. 408-732-5050 
III Chicago, 1470 Merchandise Mart 312-337-6600 
Md Hyattsville, Lowery Assocs., 6200 Annapolis 
NY New York, 717 Rfth Ave. 212-752-1100 
NC Raleigh, 3900 Electronics Dr. 919-876-1100 
Pa Bradford, 550 High SI. 814-362-5571 
Pa Broomall, Lowery, 2801 W. Chester Pike 

215-356-5300 
EXP: Fla., Coral Gables, 4685 Ponce de Leon 

305-666-3334 
EXP: N.Y., Coming, Box 2000 607-962-4444 
For: Can., Leaside, Onl. 416-421-1500 

CORNING GLASS WORKS, FLUIDIC PRODUCTS DEPT., 
Corning, N.Y., 14830, Tel: 607-962-4444; Sis. Mgr: T. 
Dincher 

CORNING GLASS WORKS, LAB. PRODS. DEPT., 
Corning, N.Y., 14830. Tel: 607-962-4444, TWX: 
510-252-1384; Sis. Mgr: R.T. Cahill 

CORNING GLASS WORKS, Memory Prods. Dept., 3900 
Electronics Dr., Raleigh, N.C., 27602, Tel: 
919-828-0511; Sis. Mgr: H.S. Craumer 

CORNING GLASS WORKS, Tech. Prods. Div., Corning; 
N.Y., 14830, Tel: 607-962-4444, TWX: 510-252-1384 

CORNING GLASS WORKS, TELEVISION PRODS. DIV., 
Corning, N.Y., 14830, Tel: 607-962-4444, TWX: 
510-252-1384; Sis. Mgr: C.A. Francik 

CORRUGATED PAPER PRODS., INC., 300 Babylon 
Tpke., Roosevelt, N.Y., 11575, Tel: 516-379-8200; Sis. 
Mgr: L.S. Wagner . 

CORVAIR DIODE, Corvair Elctms., 150 - 5th Ave., New 
York, N.Y., 10011, Tel: 212-255-7007; Sis. Mgr: L. Van 
Hoff 

CORVAIR ELCTRNS, 150 Fifth Ave., New York, N.Y., 
10011, Tel: 212-255-7007; Sis. Mgr: S. Kass 

COSMIC PLASTICS, 12314 Gladstone SI., San Fernando, 
Calif., 91342,Tel: 213-365-3249; Sis. Mgr: C.H. Luh 

COSMICAR OPTICAL CO., LTD" 424, 
HIgaahl-Qlzumlmachl, Nerlma-Ku, Tokyo, Japan, Tel: 
03-921-1441; Sis. Mgr: N. Amana ...................... Pg. 1643 
NY NY, Asahi Optical (America) Inc., 31 E. 28th 

212-532-4876 
COSMO PLASTICS CO., 3239 West 14th 51., Cleveland, 

Ohio, 44109, Tel: 216-861-5594, TWX: 810-421-8444; 
Sis. Mgr: B. Gordon 

COTO-COIL CO., INC., 57 Pavilion Ave., Providence, 
R.I., 02905, Tel: 401-941-3355; Sis. Mgr: R.L. Bellem 

Pgs. 1682,1683 
Cal Palo Alto, P. Nurches, 941 Charleston 

i 415-DA-6-7842 
Cal Pasadena, P. Nurches, 2396 E. Foothill 

213-MU-I-8957 
Md Baltimore, RL Wilkinson, 707 Stevenson 

301-377-7800 
NJ Sparta, Eastern Elctrn., 23 Fern Dr. 
NY Brookline, Eastern Elctrn., 1 Montana PI. 

212-763-5180 
Ohio Cincinnati, J. Olsen, 5539 Stokeswood Ct. 

513-922-2176 
Ohio Cleveland, J. Olsen, 16201 Shaker 216-752-5444 
Pa Glenside, R.L. Wilkinson, 245 Keswick 

215-424-8400 
Pa Pittsburgh, J. Olsen Co., 104 Elatan Dr. 

412-279-2550 
RI Providence, M. Palsner. 532 Elmgrove 

401-831-4539 
WashSeattle. H. Levinson, 1211 E. Denny Wy. 

EXP: N.Y., N.Y., Coto-Coil, 13 E. 40th SI. 
COTTRELL PAPER CO., INC., 10 Purchase 51., Fall River, 

Mass., Tel: 518-885·7510; Sis. Mgr: J.T. Cottrell, Jr. 

COUCH S.H. DIV., ESB Inc., 36 River St., Boston, Mass., 
02126, Tel: 617-298-4147; Sis. Mgr: B.W. Gray 

. Pg.1675 
Ariz Scottsdale, Mercury Engrg. SiS., Box 3130 

602-945-1927 
Cal Van Nuys, R.J. Homer, 14436 Sherman 

213-781-1236 
Colo Denver, I. W. Strong, 635 Canosa 303-292-6900 
Conn Essex, Conn. Valley Enl., Box 188 203-767-1128 
Fla Windermere, R. Attaway. Box 433, Lake Butler 

305-876-2349 
111 Wheaton, H.J. Batha, 310 S. Dorchester 

312-668-4740 
Mich Grand Rapids, Elko SiS., 3119 Midland 

616-949-1451 
Mich Grosse Pointe Woods, Elko SiS., 970 N. Oxford 

313-884-7893 
Iowa Cedar Rapids. Snider SiS., 2042 Franklin 

319-362-4410 
Minn Mpls .• Int'l. Sis. Co .• 8703 Beard Rd. 

218-881-6683 
Mo 51. Louis, Peril SiS., 9537 Lackland 314-427:7200 
NY Hicksville, Elec. Mfrs. Svcs., 10 Balsam Dr. 

516-485-4321 
NY' Syracuse, H.R. Murray, 6585 Kinne 315-446-5555 
NC Winston-Salem, Radco, 614 Nissen Bldg. 

919-722-9671 
Ohio Mentor. R.R. Stone & Assocs .• Box 47 

216-946-6766 
Ore Portland. J.w. Eckersley. 3150 S.w. Hamilton St. 

, 503-246-3183 
Pa Phila, Technicraft Co., 7028 Ridge 215-483-4700 
Tex Dallas, Hillman Enl., 3505 Turtle Creek 

214-521-9907 
For: Can., Port Credit, Onl., Leonard Elec., Ltd., 1008 

Rangeview Rd. 274-3454 
COULTER ELCTRNS.: INC., 590 West 20th 51., Hialeah, 

Fla., 33010, Tel: 305-885-0131, TWX: 810-848-8696; 
Pres: J.R. Coulter, Jr. 

COUNTIS INDS., Box 1444, San Luis Obispo, Cal., 93401, 
Tel: 805-544-1770; Sis. Mgr: T.J: Countis 

COX & CO., INC., 215 Park Ave., 5., New York, N.Y., 
10003, Tel: 212-QR-4-4727, TWX: 710-581-2839; Sis. 
Mgr: E.V. Cox, Jr ................................................... Pg. 1968 
Cal No. Hollywood, J. Edwards Co., 4101 Lankershim 

Blvd. . 213-877-9603 
Mo Overland, Eugene Hitt & Assoc., 9537 Lackland 

Rd. 314-426-2322 
NJ Moorestown. A.A. Foley Assocs .. Box 155 

201-NO-3-4545 

coo - CRO 
NY Syracuse, Lenard Co., 132 Burnet Ave. 

315-GR-9-9191 
Ohio CinCinnati, P. C. Bach Corp., 2209 Losantiville Rd. 

. 513-731-3822 
Tex Dallas, B. McClung & Co., Box 34447 

214-241-3655 
Vt Vergennes, M. Benton 802-877-2656 
WashSeattle, Associated Inds .• 3711 S. Hudson SI. 

206-723-5600 

CPS, 722 E. Evelyn Ave., Sunnyvale, Calif., 94086, Tet 
408-738-0530 Ext. 26; V.P. Mktg: F. Martin ...... Pg. 669 

Ga Atlanta. Scien. Instrs. & SiS., Box 11628 
404-237-7106 

Md Silver Spring, Sel-Tronics, 721 Ellsworth 
301-588-7866 

MassBurlington, Tekdata Inc., 11 A 51. 617-592-4893 
Micti Detroit. Dietrich Co., 600 Michigan Bldg. 

313-961-4540 
NJ Rockaway, Data-Rep. Assocs., Box 245 

201-625-2233 
NY Huntington Sta., Data-Rep .• Box 164 

516-423-7677 
NY Schenectady, N. Alexander, Box 2529. Upper 

Union 518-377-0581 
Ohio Cleveland, L. Dietrich, 316 Marion Bldg. 

216-781-1855 
Ohio Dayton. Lowry Dietrich Co., 333 W. 1st 

513-223-6042 
Pa Norristown, Data-Rep. Assocs., Box 349 

215-279-8210 
Pa Pittsburgh, Lowry Dietrich, 90 Clairton 

412-892-2992 
CRAIG SYS. CORP., 360 Merrimack St., Lawrence, Mass., 

01842, Tel: 617-688-6961, TWX: 710-342-0765; Dlr. 
Mktg: A.E. Koptuck 

CRAMER DIV., Conrac Corp., Old Saybrook, Conn., 
06475, Tel: 203-388-3574; Gen. Sis. Mgr: J. Moor 

CRANE PACKING CO., 6400 Oakton 51., Morton Grove, 
III., 60053, Tel: 312-Y0-6-6400; Sis. Mgr: R.S. 
Campbell 

CRATEX RUBBERIZED ABRASIVES, 1600 Rollins Rd., 
Burlingame.l,;aIlT., ~4U' U, lei: 41 b-btlll-lOUU; ;:SIS. Mgr: 
J.C. Craven, Jr. 

CRESTRONICS, 744 Rocky Loop. Box 5, Crestline, Cal., 
92325, Tel: 714-338-1722; Sis. Mgr: R.w. Torell' 

CRIMPCO ENGRG., 7341 Canoga Ave., Cangoga Park, 
Calif .. 91304, Tel: 213-884-0540; Sis. Mgr: J. Klein 

CROSS, H. CO., 365 Park Ave., Weehawken, N.J., 07087, 
Tel: 201-863-1134; Sis. Mgr: G. McClary 

CROVEN, LTD., Dlv. W. Kidde & Co., Inc., 500 Beech St~ 
Whitby, Ont., Can., Tel: 416-668-3324, TWX: 
610-384-2750; Sis. Mgr: R.E. Dlx _ ...................... Pg. 1378 
Cal Millbrae, Melvin Sis. Co .• 113 EI Camino Real 
Cal Sepulveda, R.L. Assocs., Box 2255 
Cal Van Nuys, R.L. Assocs .• 14401 Gilmore SI. 
Colo Denver. Walter Engrg., 880 Bonnie Brae 

303-777-5585 
Fla Maitland, Ellis & Assocs., Box 1261 305-644-9014 
111 Chicago, T. Hunter, 5653 W. Irving Pk. 

312-SP-7 -2500 
Ind Ft. Wayne, Scott Elctms., 124 W. Wash. 

219-743-1586 
Md Baltimore, C. Emrich. Rolling Rd. & Wilkens Ave. 
MassNatick, Naton-Neenan, 20 ~trawberry Hill 

. 617-235-1966 
Minn St. Paul, Countryman Assocs., 1821 Unlv. Ave. 

612-645-9151 
NJ Haddonfield, Mesa Tech., Box 466 609-429-4675 
Mo Kansas Cy., K.S.W. Assocs., 7546 Troost 

816-363-5651 
NY Buffalo, Quality Comps .• 4541 Main St. 
NY Melwlle, T X SiS., 900 Walt Whitman 

516-271-5850 
NC Greensboro, L & 0, Inc., Box 7243 
Ohio Cleveland, Scott Elctms., 1836 Euclid 

216-861-2626 
Tex Dallas, Stevens SiS., Box 34493 

CROWELL MFG. CORP., 115 Clifton PI., Brooklyn, N.Y., 
. 11238, Tel: 212-638-2080; Mgr: E.W. Nielsen 

CROWN INT'L., Sub. Int'l. Radio & Elctms. Corp., Box 
1000, Depl. EEM, Elkhart, Ind., 46514, Tet 218-523-4919, 
Ext. 21M; SIs. Mgr: C. Moore ......... _ ................... Pg.951 
Cal Los Angeles, Marshank, 7422 Melrose 

213-938-2591 
Cal San Carlos, Dobbs/Stanford, Box 546 

415-592-5928 
Colo Denver, McLoud & Raymond Co., Box 22044 

303-756-1589 
Fla Hollywood, Firestone & Assocs., Box 6937 

305-688-2521 
Ga Atlanta, Fidelicom, Box 29741 404-633-3117 
111 Oaklawn, J. Gill, 5309 W. 105th St. 312-425-1555 
Ind Carmel, F. Weeks SiS., Box 491 317-846-0296 
Mass Newton Ctr .• B. Ente SiS., 558 Commonwealth 

617-244-2585 
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Mich Livonia, Elias Elct., 32401 W. Eight Mile 

313-477-2022 
Minn Mpls., Fulton Elctrns., 4428 Zane Ave., N. 

612-537-7076 
. Mo St. LOUis, Forristal-Young, 7110 Oakland 

, 314-645-2360 
NJ Freehold, Metrorep, Box 782 201-462-1221 
NJ Somerville, Eldiserco, 52 Meadowbrook 

. 201-359-6492 
Tex Irving, Dobbs/Stanford, Box 1601 214-252-5502 
WashSeattle, W. Lanphear, 4031 Stone Way N 

206-633-4900 
EXP: N.J. Summit, N. Christensen, 382 Springfield 

201-273-3833 
EXP: N.Y. Roslyn, Telesco Int'l., 1044 Northern 

516-484-4920 
CROWN METAL PRODUCTS CO., WyanO, Pa., 15695, 

Tel: 412-872-8720; Sis. Mgr: K.S. Williams 
CRUCIBLE STEEL CORP., Magnet Div., Box 88, 

Pittsb~rgh, Pa., 15230, Tel: 502-769-1333; V.P. Mktg: 
. R.E: Boode 

CRYOTRONICS, INC., W. Main St., High Bridge, N.J., 
08829, Tel: 201-638-6112, TWX: 201-280-4020; Sis. 
Mgr: J.B. Malaker 

CRYPTOGRAPHICS, INC., 416 Third Ave., New York, 
N.Y., 10016, Tel: 212-0R-7-2710 

--- Advertisement --- . 
Cryptographies Inc. specializes in: 
· .. PRECISION ENGRAVING ON 
PLASTICS & METAL 
.. . WIRE & TUBE MARKING 
· . ~HOT STAMP MARKING ON 
PLASTICS & METAL 
· . .IMPRINTING & MARKING ON 
ALL TYPES OF ELECTRONIC 
EQUIPMENT 
We offer a complete service, for all 
your 'Marking--Engraving--Imprinting 
needs, to your specifications. Prompt 
service and delivery when promised; 
reasonably priced. . 

CRYSTAL NETWORK PRODS. CORP., 818 Parade St., 
Erie, Pa., 16503, Tel: 814-525-0124; Sis. Mgr: A.H. 
Tuznik 

CRYSTAL OPTICS RESCH., INC., 3680. S. State St., Ann 
Arbor, Mich .. 48104, Tel: 313-663-2481; Sis. Mgr: J.C. 
Smith 

CRYSTAL RESCH., INC., 42 Concord La., Cambridge, 
Mass., 02138, Tel: 617-547-4001; Sis. Mgr: A.M. 
McFarland 

CRYSTAL TECHNOLOGY, 2510 Old Middlefield Way, 
Mountain View, Cal, .94040, Tel: 415-961-9311; Sis. 
Mgr: Bob Carlson 

CRYSTALONICS DIV., Teledyne, Inc., 147 Sherman St., 
Cambridge, Mass., 02140, Tel: 617-491-1670, TWX: 
710-320-1196; Sis. Mgr: T.J. Paradise 

CRYSTEK DIV., Whilehall Elctrns., 1000 Cryslal Dr., Ft. 
Myers, Fla., 33901, Tel: 813-936-2109, TWX: 
510-951-6388; Sis. Mgr: G.T. Gay 

CTS OF ASHVILLE, See CTS Corp. 

CTS OF BERNE, See CTS Corp_ 

CTS OF BROWNSVILLE, See CTS Corp_ 

CTS OF CANAOA, See CTS Corp. 

CTS CORP, 905 N. West Blvd_, Elkhart, Ind., 46514, Tel: 
219-293-7511, TWX: 810-294-2256; Sis. Mgr: R.A. 
Stackho,use 

Pgs. 1373-1375,1538,1894,2829,2910,2911 
Ala Huntsville, SECO, Inc., Box 1486. 205-534-1035 
Ariz Phoenix, Hecht, Henschen & Assoc., 2435·E. 

Univ. Dr. .602-275-4411 
Cal Burlingame, J. Logan, 844 Stanton 415-697-6100 
Cal S. Pasadena, CTS Corp., '1010 Sycamore 

213-254-9141 
Cal San Diego, Dawson, 7969 Engineer 714-278-9260 
Colo Denver, Elctrn. Camps. SiS., Box 22011 

303-771-6200 
Conn North Haven, Com pRep, 22 Broadway 

203-239-9762 
Fla Ft. .Laud., Orbe, Inc., 1520 N.E. 63rd 

305-833-3341 
Fla St. Petersburg, Orbe, Inc., 4110 Central 

813-894-0687 
III Sandwich, CTS Knights, 101 E. Church 

815-786-8411 
. Ind Elkhart, CTS Corp., 905 N. West Blvd. 

219-293-7511 
Kans Leawood, Poly-Onies, 4434 W. 90th 913-648-4173 
MassNeedham, CompRep, 1116 Great Plain 

617-444-2484 
Mlch Southfield, J. L. Montgomery, Inc., 19400 W. Ten 

Mile Rd. 313-358-2616 
Minn Mpls., J. Lee, 4241 Toledo 612-920-1525 

MANUFACTURERS & SALES OFfiCES DIRECTORY 

MinnMpls., A.W. Marshall, 6106 Excelsior 
612-929-0457 

Mo Hazelwood, Poly-Onies, Inc., 47 Village Sq. 
'Shopping Ctr. 314-837-Q597 

NJ Cherry HIli, CTS Corp., Box 322 609-424-1207 
NM Albuquerque, Elctm. Camp., 1811 Carlisle 

505-256-9831 
NY Jamaica, S-J SiS., 148-05 Archer 212-291-3232 
NY Rhinebeck, CTS Corp., Box 386 914-876-6717 
NY Syracuse, Nycom, Inc., 2002 Teall Ave. 

315-437-8343 
NC Skyland, CTS of Asheville, Mills Gap 

704-684-l1451 
Ohio Cincinnati, Baehr, Greenleaf & Assoc., 9505 

Montgomery Rd. 513-891-3827 
Ohio CinCinnati, Sheridan, 10 Knoll Crest, Box 37646 

513-761-5432 
Ohio Cleveland, Baehr, Greenleaf & Assoc., 14700 

Detroit 216-221-9030 
Ohio Cleveland, Sheridan Assocs., Box 4457 

. . 21'6-524-8120 
Ohio Columbus, Baehr, Greenleaf & Assoc., Box 5722 

614-486-4046 
Ohio Dayton, Sheridan Assoes., Box 37 513-277-8911 
Ohio Xenia, Baehr, Greenleaf & Assoc., 925 Factory 

Rd. 513-426-5485 
Ore Portland, Richerd Legg Co., Box 25327 

503-292-8824 
Pa Pittsburgh,. Covert & Newman ·Co., 300 Mt. 

Lebanon Blvd. . 412-563-0303 
Pa Pittsburgh, Sheridan Assoes., 201 Penn Ctr. Blvd . 

, . 412-243-6655 
.lex Addison, Parvin Sales Co., Box 307 214-239-9148 
Utah Salt Lake Cy., Elctrn. Camp., 445 E. 2nd 

801-355-5327 
For: Can., Streetsville, Ont., CTS Of Can., Ltd., 80 

Thomas St. • 416-826-1141 
For: P.R., San Juan, Moriss Saliss, Box 2307 

809-764-1842 

CTS KEENE, See CTS Corp. 

CTS KNIGHTS, See CTS Corp. 

CTS MICROELECTRONICS, CTS Corp. 
CULVER STEARNS MFG. CO., Sub, Roanwell Corp .• 354 

Franklin St.. Worcester. Mass.. 01604. Tel: 
617-753-6304; Sis. Mgr: F. H. Malboeuf 

CUNNINGHAM, Sub. Gleason Works, 10 Carriage St., 
Honeoye Falls, N_Y_. 14472, Tet 716-624-2000; Dlr. 
Mlttg: R.W_ Robson ... __ ... _._.:"._._" ... "_ .. _._ ... _" .. " .... "Pg_ 322 
Ala Huntsville. Gentry. 2109 W. Clinton Ave. 

. 205-534-9771 
ConnHamcien. Instr. Conslts .• 2381 Whitney 

203-248-4174 
Fla Orlando. Gentry AsSocs .• 550 N. Bumby 

305-841-7740 
Ga Atlanta. C. S. Smtth. Jr .• 4275 Wendell S.W. 

404-691-5900 
III Chicago. Seien. Sis .• 7132 N. Harlem 

312-775-7594 
III Berkeley, A. T. Sis .• 5440 St. Charles 

312-544-6700 
Ind IndianapoliS. Seien. Sis .• 5555 N. Tacoma 

317-253-4606 
ind Indianapolis, J. O. Goetz. 5941 Brendonridge N. 

317-545-5638 
Md Bethesda. Bartlett. 4405 East-West Hwy. 

301-656-3061 
MassWaban. Instrument Conslts .• Inc .• Box 25 . 

617-969-9881 
Mich Detrott. A. Milsk. 19375-95 James Couzens Hwy. 

313-342-6660 
Miim Mpls .• Seien. SiS., 5100 Edina Ind·1. BI. 

612-941-2215' 
Minn Mpls .• HMR Inc .• 9 E. 22nd St. 612-335-7734 
Mo St.' LouiS. Seien. Sis .• 1760 S. Brentwood 

, 314-968-1133 
Mo Ellisville. J: L. Grunder, 118 Carmel Woods 

314-277-7558 
NM Albuquerque. C. SChmidt. 9611 Acoma. S.E. 

505-298-2415 
NY White Plains. Bartlett. 470 Mamaroneck Ave. 

914-949-6476 
NC Burlington. Gentry. 116 E. O'Neal Ave. 

919-227-2581 
Pa Pittsburgh. J. Wolfson, 201 Penn Ctr., . 

412-823-8400 
Pa Wayne. Bartlett. 130 W. Lancaster Ave. 

215-688-7325 
Tex Houston. Seien. Sis .• 6400 Westpark 

713-781-2711 
Tex Richardson. Seien. Sis .• 777 S. Central 

214-231-6541 
Utah Granger. J.F. Hurlbut. 3817 W. 3280 S. 

801-299-4321 
WashSeattle. Paratech. Box 5427 206-784-6447 

Wisc Milwaukee, N. Central SiS., 2820 E. Layton 
414-481-2930 

EXP: Can., Willowdale, Ont., Video Camps., 31 Glenelia 
416-222-1757 

'For: Can., Toronto, Ont., Simtec Inds., Box 38 
416-425-6118 

For: Can., Montreal. Que .• Simtec Inds .• 3400 
Metropolitan E. 514-728-4527 

CURTIS DEV. & MFG .• 3278 N. 33rd St.. Milwaukee; Wisc .• 
53216. Tel: 414-445-1817. TWX: 910-262-3125; Sis. 
Mgr. H.G. DeBruine 

CURTIS INSTIlS-,ING., 200 Kisco Ave., Mt. Kisco, N_Y_, 
10549, Tet 914-666-2971, TWX: 7111-571-2163; SIs. Mgr: 
S_ Charleston "._" .. ____ .... _"_ .. __ • ___ ._._ .. _". ___ .. " .. ".Pg. 427 
Cal Long Beach. Cairns Engrg. Sis. Co .• 122 W. RM 

St. 213-432-7444 
Cal Santa Clara. Richards Assoes .• 2938 Scott Blvd. 

40Bc246-5860 
Colo Littleton. 1449 W. Littleton Blvd .• 303-798-4573 

. . 213-870-1700 
Ind Ft. Wayne. McDonald Sis. Co .• ~x 2848 

219-745-9214 
Md .' Timonium. Heller-Freedman Assoc .• Box 293 

301-252-4780 
Mass Brookline. Harman Assocs .• 251 Harvard St. 

617-232-6687 
Minn Minneapolis. E.C. Elctm. Sis .• 10108 Abbott Ave .• 

S. 218-888-0102 
NM Albuquerque. Aztec Enterprises. 3202 Candelaria 

Rd .• N.E. . 505-345-3441 
NY Greenvale. B. D. Aaron. Inc. 516-621-0630 
NY Syracuse. Rep. TeCh .• Inc .• 2002 Teall Ave . 

315-437-2845 
Pa Media. W. Reeves Assoes .• Inc .• 2973 N. 

Providence Rd. 215-L0-8'6709 
Tex Dallas. Techno Assocs .• 2324 Shore Crest Rd. 

214-FL-7-9213 
WashSeattle. J.J. Backer Co .• 221 W. Galer 

206-285-1300 
Wisc Waukesha. J.C. Morkin Sis. Co .• 1317 Garfield 

Ave. 414-542-5129 
CUSTOM COIL CO .• Box 2624, Zanesville'. Ohio. 43701. 

Tel: 614-452-6973; Sis. Mgr: D. Young . 
CUSTOM COMPS:. Dlv. Lauriat Corp .• 21 Passaic Ave .• 

Fairfield. N.J .• 07006. Tel: 201-227-5340; Sis. Mgr: G.E. 
Mortensen 

CUSTOM COMPONENTS. INC., P.O. Box 248. Caldwell. 
N.J .• 07006. Tel: 201-227-5340; Sis. Mgr: J. Mortensen 

CUSTOM ELCTRNS .• Browne St. Oneonta. N.Y .• 13820. 
Tel: 607-432-3880. TWX: 510-241-8292; Gen. Mgr: Mr. 
W.P. Harris . 

CUSTOM MATERIALS. INC .• Alpha Ind·1. Pk.. Chelmsford. 
Mass .• 01824. Tel: 617-729-5020, TWX: 617-256-8686; 
Sis: Mgr: J.E·. Leard 

CUSTOM SCI. INSTRS .. INC .• Box A. Whippany. N.J .• 
07981. Tel: 201-538-8500; Sis. Mgr: H.J. Bultman. Jr. 

CUTLER-HAMMER. 4201 N. 27th St., Milwaukee. Wisc .• 
53201. Tel: 414-442-7800. TWX: 414-273-4327; Sis. 
Mgr:W.G. Cudlip , 

CYBEREX INC .• 4399 Industrial Pkwy .• Willoughby. Ohio. 
44094. Tel: 216-946-1784; Sis. Mgr: D.C. Griffith 

CYBERMATICS. INC .• 2460 Lemoine Ave .• Ft. Lee, N.J .• 
07024. Tel: 201-461-6171; Sis. Mgr: J. Doyle 

CYCLE-DYNE. INC.. SUb. Axel Elctrns.. Inc.. 134-20 
Jamaica Ave., Jamaica. N.Y.. 11418. Tel: 
212-AX-I-3907. TWX: 710-582-2618; Sis. Mgr:G.W. 
McCook . 

--- Advertisement -' --' -' 

. Complete induction heating equip­
ment for soldering, brazing, hermetic 
sealing, crystal growing, zone refining, 
and epitaxial deposition .. Self .eon­
tained units from 1 through 60KW fea­
ture integral RF Transformers, solid 
state ,power supplies, and minimum in­
put water requirements. 

CYCLE EQUIP. CO .• P.O. Box 307. Los Gatos. Calif.. 
95030. Tel: 408-356-5555; Sis. Mgr: H. Allen 

CYCLE TRANSFORMER CORP .• 177 Main St.. West 
Orange. N:J .• 07052. Tel: 201-731-7440; Sis. Mgr: P.M. 
Brubaker 

. CYCLO-TRONICS.INC:. 3858 N. CICero Ave .• Chicago. '111 .• 
60641. Tel: 312-282-6141; Pres: D. Goldware 

. D-CEMCO, INC .• 3200. N. San Fernando Blvd .• Burbank. 
Calif .• 91504. Tel: 213-849-8341; Sis. Mgr: F. Criswell 

D-VEL RESCH. LABS .• INC .• 555 Bedford Rd .• Bedford 
Hills. N.Y .• 10507. Tel: 914-666-5197; Sis. Mgr. D . 
Velzy " 

DABURN ELCTRNS- & CABLE CORP:, 2360A H~an 
St., Bronx, N_Y., 10458, Tel: 21~295-005O; SIs. Mgr: W_J_ 
Epstein .• _" ... _ .... _ .. _ .... __ -'-._._ .. _". __ ._."._._ .. __ Pgs. 3032,3033 
Ala Birmingham. F.C. Nickerson. Box 9679 

205-853-2852 
Cal Belmont. Elctrn. Mktg .• 1048 Continental Way 

'. See Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 
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Cal San Mateo. Elctms. Mktg .• 3327 Caxton 
415·341·6666 

Cal Whittier. DeAngelo & Rothman 
Colo Aurora. A.E.S .• Inc .• 12891 E. Nevada Cir. 

303·366·0208 
Conn Waterbury. Anderson Sis .• 133 Mansfield 

203·753,2487 
Fla Tampa. F.C. Nickerson. Box 13126 813·833-4321 
Fla Oldsmar. F.C. Nickerson. Box 40 813·855·4209 
Ga Decatur. F.C. Nickerson. 1244 Clairmont 

404.·377'1575 
Mass Boston. Anderson Sis .• 177 State.St. 

. 617·227,2980 
Mo Kansas City. Nevco. Inc .• 1715 Baltimore 

816-421-1751 
Mo St. Louis. Nevco. 2427 Brentwood 314·962·5629 
NY Liverpool. l. Dunnigan Co .• 107. Riverine Rd. 

315·622·2133 
NC Charlotte. F.C. Nickerson. 5817 Haddington 

704·537·2855 
Wisc Milwaukee. Mueller Elctrn .• 10721 W. Capitol 

414·464-4210 
EXP: N.Y .• N.Y .• Roburn Agencies. 345 W. 14 

212·989·5939 
For: Can .• Rexdale. Ont.. Abbey Elctrns .• Ltd .• 1 

Daybar Ave. 416-249·8431 

DACO INSTR. CO., INC., Merritt Blvd., 'Trumbull, Conn., 
06611, Tel: 203-375-5871, TWX: 71Q.453-1095; Pres: A. 
Stauber ... , ....................................... _H ........ Pga. 1444,2783 
DAHLSTROM MFG. CORP.. Special Prods. Div .• 

Jamestown. N.Y .• 14701. Tel: 716-487·0111. TWX: 
716·484·9480; Sis. Mgr: E.E. Anderson 

DAICO INDS., INC., Box 5225, Compton, Cal~ 90220, 
Tel: 213-631·1143; Sis. Mgr: P. Nooteboom 

Pg.1556 
Cal Los Altos, H. Stout Assocs .• 200 Third St. 

415·948·3265 
MassCochituate. Micronics Assocs .• Box 162 

617·653·8229 
Mo Hazelwood. Penzer·Mankus Assocs .. 400 Brookes 

La. 314·731-4334 
NJ Red Bank. Dynamic Sis .• Box 834 201·747·5353 
NY Syracuse. Syracuse Tech. Reps .• Box 47 

315·488-D222 
Tex Dallas. Roberts Sis. Co .• 9704 Lanward Dr. 

214·348·4283 
---' Advertisement ---

COAXIAL SWITCHES offered by 
DAICO INDUSTRIES employ so· 
phicticated diode and reed configura. 
tions to provide high CW and p.eak 
power capability. FAIL SAFE diode 
switch designs are available to speeds 
of 20 nanoseconds. Computer inter. 
face logic to drive multi.position swit· 
ches is also offered. 

DALE ELCTRNS., INC., Sub. Lionel Corp., 1342 28th 
Ave., Box 609, Columbus, Neb., 68601, Tel: 
402·564-3131, TWX: 910-626-8314; V.P. Mktg: I.E. Gates 

Pgs. 1539,283902849,2916,2917 
Ariz Phoenix. Williams & Assocs .• 2250 N. 16th St. 

602·254-6085 
Cal Santa Fe Springs. J. S. Heaton Co. 5., 13901 S. 

Carmenita Rd. 213·944·7996 
. Cal Menlo Pk .• J.S. Heaton Co .• 3723 Haven Ave. 

415·369-4671 
Colo Denver. Williams & Assocs .• 4971 Jackson St. 

303·388-4391 
Fla Palm Beach Gardens. W.J. Reasor & Assoc .• Box 

12601 305·622·1267 
Fla Tampa. W.J. Reasor & Assoc .• Box 10135 

813·877·2886 
III Chicago. D.J.M. Elctm. Sis .• Inc.. 5356 N. 

Milwaukee Ave. 312·774-1212 
Ind FI. Wayne. Scott Elctrns .• Inc .• 124 W. Washington 

219·743-1586 
Ind Indianapolis. Scott Elctrns .• Inc .• 1300-D2 N. 

Pennsylvania 51. 317·635-8951 
Ky Louisville. Scott Elctrns., Inc .• 334 Francis Bldg. 

502·583-3220 
Md Towson. R;l. Wilkinson. 707 Stevenson La. 

301·377·7800 
MassWakelield. Kaelber & Mack. Inc .• 37 Hillcrest Rd. 

617·245·9359 
Mich Detroit. Burcaw Co. & Assoc .• 18236 W. 

McNichols Rd. 313·533·7700 
Minn MinneapoliS. Merrill Franklin Co .• 7710 Computer 

Ave. 612·920-8014 
Mo Kansas City. R. Deane. 10825 McGee 51.. 

816·942-D130 
NJ Fairlawn. Kaelber & Mack. Inc .• 9-09 Walsh PI. 

201·797·7782 
NM Albuquerque. Williams & Assoc:, 420 Washington. 

S.E. 505·255·1638 

NY Buffalo. M. Farber Assoc .• 220 Delaware Ave. 
716-856·5526 

NY Manhasset, Kaelber & Mack, 75 Plandome Rd. 
516-627·6620 

NC Charlotte. J. Rudisill. Assoc., 1225 Harding PI. 
704·377·6901 

Ohio Cincinnati. Scott Elctms .• 9505 Montgomery Rd. 
513·791-2513 

Ohio Cleveland. Scott Elctms .• 1836 Euclid Ave. 
216-861·2626 

Ohio Columbus. Scott Elctrns .• 79 E. State St. 
614·228·2313 

Ohio Dayton. Scott Elctms .• 517 Hulman Bldg .• 120 W. 
2nd si. 513·223·2652 

Ore Beaverton. Arneson Assocs., 4175 S.W. Cedar 
Hills Blvd. 503-646-3416 

Pa Glenside, R.L. Wilkinson, Box 215 215-424-8400 
Pa Pittsburgh. Scott Elctms .• 1050 Freeport Rd. 

412·781-3112 
Tex Dallas. E.F. Aymond Co., 4300 N. Central Expwy. 

214-826-7620 
WashSeattle. Ameson Assocs .• 5950 6th Ave. 

206-762·7664 
EXP: Columbus, Neb .• Dale Elctrns .• Inc .• 1342 28th 

Ave. 402·564-3131 

DALE ELCTRNS., INC., Yankton Dlv~ E. Hwy. 50, Box 
180, Yankton; S.D., 57078, Tilt. 605-68509301; 518. Mgr: 
F. Coe ......... __ ... Pgs. 1584,11106,2488,2489,2818,2619 
Ariz Phoenix. Williams Assoes., 2250 N. 16th st. 

. 602·254·6085 
Cal Menlo Pk .• J.S. Heaton Co .• 3723 Haven Ave. 

415·369·4671 
Gal Santa Fe Springs. J.S. Heaton Co. South. 13901 

S. Carmenita Rd. 213·944·7996 
Colo Denver. Williams Assocs., 4971 Jackson St. 

303·388-4391 
Fla Palm Beach Gardens. W.J. Reasor & Assocs., 

Box 12601 305·622·1267 
Fla Tampa. W.J. Reasor & Assocs .• Box 10135 

813-877·2886 
III Chicago. D.J.M. Elctrns. SiS., Inc., 5356 N. 

Milwaukee Ave. 312·774·1212 
III Chicago. Matthews·Mldwest Co .• 5439 W. 

Lawrence Ave. 312·725·1500 
Ind FI. Wayne. Scott Elctrns .• Inc., 124 W. Washington 

219-743·1586 
Ind Indianapolis. Scott Elctms., Inc., 1300·02 N. 

Pennsylvania SI. 317-635-8951 
Ky Louisville, Elctrns., Inc.. 334 Francis Bldg. 

502·583-3220 
Md Towson. A.L. Wilkinson. Inc., 707 Stevenson La. 

. 301-377·7800 
MassWakefield, Kaelber & Mack, Inc., 37 Hillcrest Rd. 

. 617·245·9359 
Mich DetrOit, Burcaw Co. & Assoc., 18236 W. 

McNichols Rd. 313·533·7700 
Minn Minneapolis. Merrill Franklin Co .• 7710 Computer 

Ave. 612·920-8014 
Mo Kansas City, A. Deane. 10825 McGee SI. 

816-942·0130 
NJ Fairlawn, Kaelber & Mack. Inc., 9-D9 Walsh PI. 

. 201·797·7782 
NM Albuquerque. Williams Assocs .• 420 Washinton 

St. S.E. 505·255·1638 
NY Buffalo, M. Farber Assocs., 220 Delaware Ave. 

716-856·5526 
NY Manhasset, Kaelber & Mack, Inc., 75 Plandome 

Rd. - . 5190627·6620 
NC Charlotte. J. Rudisill Assocs., 1225 Narding PI. 

704-377·6901 
. Ohio Cincinnati. Scott Elctms .• 9505 Montgomery Rd. 

513-791·2513 
Ohio Cleveland, Scott Elctms .• 1836 Euclid Ave. 

216-861·2626 
Ohio Columbus. Scott Elctms., 79 E. State SI. 

. 614·228·2313 
Ohio Dayton, Scott Elctms .• 517 Hulman Bldg. 

513·223·2652 
Ore Beaverton. Arneson Assoes .• 4175 SW. Cedar 

Hills Blvd.' 5Oa.:&46-3416 
Pa GlenSide, A.L. Wilkinson, Inc., Box 215 . 

. 215·424-8400 
Pa Pittsburgh, Scott Elctms .• 1050 Freeport Rd. 

412.781-3112 
Tex Dallas. E .. F. Aymond Co .• 4300 N. Central Expwy. 

214-826·7620 
WashSeattle. Arneson Assoes., 5950 6th Ave. 

206-762·7664 
EXP: Nebr., Columbus. Dale Elctms .• 1342 28th Av8. 

402·564-3131 
DALES. FRANKLIN CO., 180-85 E. Mill St, Akron, Ohio. 

44308, Tel: 216-762·7236; Sis. Mgr: G.A. Meidlinger 
DALMO VICTOR, Textron Div .• 1.515 Industrial Way, 

Belmont, CallI., .94002. Tel: 415·591-1414, TWX: 
910-378-4400; Mktg: Mgr: S.F. Piper 

DAB - DAT 
DAMON CQRP., Elclrns. Dlv~ 115 4th Ave., Needham 
Hgts., Ma88.,. 02194, Tel: 617-449-D800.. TWX: 
710-326-8916; SIiI. Mgr: N. Roy ............ "_ .. _ .. Pg. 1378 
. Cal N. Hollywood, Jewett; 13111 ventura 

213·789-8103 
Cal San Carlos, Component Assoc., 850 Montgomery 

La., Box 516 415·591·9656 
Conn Norwalk. Eastem Tech. Box 122 203·846-9133 
Fla SI. Petersburg. Kirkwood. 3530 First Ave., N. 

813-894-8240 
Kans Mission. Inland Assoc., 6047 Howe Dr. . 

913-362·2366 
NM Albuquerque. ALS Elctms., Box 11626 . 

505·288·2575 
NY Tuckahoe, Spectrum SiS., 65 Circuit 

.. 914·793·1660 
NY Utica, B.D. Hummel, 2224 Maynard 315-736-7821 
Ohio Dayton, Downs Engrg. Co., 1435 DeLynn Dr. 

·513-885·2238 
Pa Bala Cynwd, E·Tech Corp., Box 52 215-667·5110 
Va· Springfield, E·Tech, 6615 Backllck Rd. 

703-451-6500 
WashSeattle, B. Hirsh, 4013 Lary Way. NW 

206-783-3423 
For: Can .• Ville Lasalle, Que .• Elecrodeslgn Ltd .. 840 

Lafleur 514·363·5120 
DANA LABS., INC., 2401 Campus Dr., IrVine, CallI .• 92664, 

Tel: 714·833-1234, TWX: 910·595·1136; Sis. Mgr: B. 
Weitz 

DANCO METAL PRODUCTS. INC., 24020 Detroit Rd., 
Westlake, Ohio, 44145, Tel: 216-871·2300; Sis. Mgr: 
D.E. Evan~ 

DANIELS, C.A.. INC., Daniels.' Md.. 21033, Tel: 
301-465·1200, TWX: 710-862·1664; Sis. Mgr: JW. 
Smith 

DANTE ELEC. MFG. CO., Bantam,' Conn., 06750, Tel: 
203-J0·7·5307; Sis: Mgr: J.J. Dante 

DANTRONICS, 3175 HaIner Ct., SI. Paul, Minn .• 55112, 
Tel: 612·484·2108; .Sls. Mgr: R. Jackson 

--- Advertisement ---
n ................ :,.,. _ ........ 4' ............................. ..:1 .. ---------.- ------------- - . --------
low cost transistor analyzer (995.00). 
Other products include a leakage 
tester, custom RAM and ROM teSt­
ers, dynamic and static shift register 
testers. Also included in our produc~ 
line is the PET (programmable Event 
Timer) which is a programmable digi­

. tal clock that can be programmed for 
events to occur at any time of the day. 

• Iinmediate replies to inquiries. 
DARLING, A.E. CO .• INC., 3749 N. Romero Rd., Tucson, 

Ariz., 85705, Tel: 602-887·2400, TWX: 910-952·1190; 
Sis. Mgr: W.A. Sylvester . 

DAR~H ELEC. CO., INC., 5914 Merrill Ave., Cleveland, 
Ohio. 44102, Tel: 216-631·0912; Sis. Mgr: R: Darrah 

DAT.A., INC., 32 Lincoln Ave., Orange, N.J.; 07050, Tel: 
201-673-8030, TWX: 710-994-5839; Sis. Mgr: J.P. 
FIScher 

DATA ACCESS SYS., INC., 503 Rte. 10, Mt. 19. Dover, 
N.J.. 07801, Tel:. 201-361·2345; Sis. Mgr: R. 
Swendeman 

DATA-CONTAOL SYSTEMS, Commerce Dr., DanbUry, 
Con~ 06810, Tet 203-743-9241, TWX: 71Q.45900376; 
SIB. IIgr: J.s. Lombardo ..... _._ .... _ ..... "_ .. ~ ..... Pg. 345 
Ala Huntsville, TA Instr., Box 4088 205-881-8494 
Cai Sunnyvale, Tech. Mktg. Assoc., 355 W. Olive Ave. 

408·736-3687 
Cal Westrninister, Data·Ccintrol Sys., 7150 Fenwick 

La. 714·894-4471 
Colo Denver, Space Sys. Sis. & Engrg., 5810 W. 38th 

I Ave.. 303-424·5574 
Conn Danbury, Data·Control Sys., Commerce Dr. 

203·743-9241 
Fla Orlando. TA Instr .• Box 14125 305·843·3030 
III Des Plains, Marsland Assoc., 1000 Executive Way 

312·298·2620 
Ind Indpls., Marsland .Assoc., 3734 Carrollton Ave. 

. . 317-1124·3568 
Md Wheaton, K-G Elctms., 11151 Blers'MiII Rd. 

301·948-4055 
Mich Detroit, Electro Sis. Assocs .• 11211 Morang Dr. 

313·526-8800 
MiM MiMeapolis, Marsland Assoc., 231 N. Edgewood 

Ave. 612-545-4481 
Mo FlOriSsant, Marsland Assoc., 100 St Francois.SI., 

Ste.112 314-831-0015 
NJ Ft Lee, Tech. Mktg. Assoc., 4 Horizon Rd. 

201·224-6911 
NJ Merchantville. Megarg91~Hlmmelstein. 6705 Park 

Ave. 609-662·3081 
NM Aibuquerque, Space Sys. Sis. Engrg., Box 9063 

505·247·0458 
NY E. Syracuse, Ossman InStrs .• 6866 Old .Collamer 

Rd. 315-473-6666 

See Page 957 for TRADE NAME DIRECTORY .~AGE$: 1-988 (Vol. ·1) ... 989-2OOa (Vol.2) ... 200N076.(Vol.3) 



OAT -OAT 
Ohio' Cleveland, Electro Sis, Assocs., 851 E. 22nd Si: 
" , 216-261-5440 
Pa ' Pittsburgh, ElectroSls,'Assocs., 210 Penn Ctr. ' 

Blvd. 412-371-9449 
SC Spartanburg, TA Instrs., Box 1983 803-585-3864 
Tex Houston, Data'Mktg:AsSocs., 3925-C DilC:oma 51. 

713-686-9627 
For: Can:, Ottawa, Onl., Datacord Sys" Ltd" Box 176, 

Terminal A ' ' 613-722-0332 
--- Advertisement --­

nata-Control Systems offers complete 
"Turn- Key" systems or individual in­
strumentation hardware for the data 
acquisition, data reduction, and date 
communications inarketplace. At 
present, the company offers complete 
end't~end systems capability, starting 
with output of a transducer, to gene­
rating computer compatible tapes,' in­
cluding multiplexing, transmission, 
storage, reduction and conversion to 
digitaf format. Computer controlled 
and manually operated PCM decom­
m'utation systems are also available. In 
the data transmission field, DCS 
equipment plays a vital role in system 
testing, 'bit synchronization,' PSK 
demodulation, OM demodulation, etc. 

DATA DELAY DEVICES, 253 Crooks Ave., Clifton, N.J., 
07011, Tel: 201-772-1106; SIs. Mgr: N. Lupl 

Pgs. 2744,2745 
Cal Torrance, Mitronics Inds., 18039 Crenshaw Blvd. 

. ' ' 213-323-7934 
Cal ,Palo Alto, Mitronics Inds., 201 Town & Country 

Viii. ' 415-326-9822 
Fla Orlando. W. M. Jones Co:, 2317 E. South 51. 

305-424-6598 
Md Towson, W. M. Jones cO., 'Box 5490 

301-823-5721 
MassHampden, Conelmark Assocs., Box 132 

, ,." ' 413-566-8944 
Mich Jackson, E. H. Jordan & Assocs., 2024 Glen Dr. 

517-782-0694 
NJ Cranford, Martech Assocs., 15 Alden 51. 

201-272-5510 
NY Huntington LI., Martech Assocs., 60 Bayview Dr. 

, 5,16-271-7611 
Va Woodbridge, W, M, Jones Co., 104 3rd Ave. 

Marmumsco Viii,' : 703-494-6701 
--- Advertisement ---

We manufacture; Design, Develop: 
• 'Electromagnetic' Delay lines fixed; 
variable, lumped, distributed, electri­
cally variable. . 
• Filters Low-Pass, High-Pass, Band-
Pass " 
• Inductors, Fixed, variable,toroids, 
electrically variable 
• Oscillators, Low-Freq. modular, 
• Magnetostrictive Delay Lines 

DATA DEVICE CORP., See DOC 
DATA DISC INC., Computer Prods., 686 W. Maude Ave., 

" ,Sunnyvale, Cal., 94086, Tel: 408-732-7330, TWX: 
910-373-1248; V.P: J. Shortal 

DATA DISC, Video Div" 686 Maude Ave., Sunnyvale, Cal., 
94086, Tel: 408-732-7330, TWX: 910-373-1248 

DATA DISPLAY PRODUCTS, 8036 Westlawn Ave., Los 
Angeles, Cal.,'90045,Tel: 213-641-1232; Sis. Mgr: O. 

'Lodhie 
DATA DYNAMICS DlV., Eli:trn. Counters, 'Inc., 240 

Humphrey 51., Englewood, N.J" 07631, Tel: 
201-567-5300; Sis. Mgr: L. Rosendahl 

--- Advertisement' --'--

PULSE GENERATORS 
Model 5101 50 MHz General Purpose 
Model 5102 50 MHz for IC Testing 
Model 5103 200 MHz General Pur­
pose 
Model 5109 10 MHz General Purpose 
Moqel 51 ~3 50 MHz Variable Rise 
and Fall TIme 
Model 51 14 10 MHz MOS Pulse Gen­
erator 
Pulse Generator Systems; Word Gen-' 
erat':lrs, Digital Timing and Control' 
Equipment. Systems designed to cus­
tomer specifications. Call or write for 
a demonstration." ," ' ' , 

MANUFACTURERS & SALES OFFICES DIRECTORY 

DATA GRAPHICS, 8402 Speedway Dr., San Anlonlo, 
Tex., 78230, Tel: 512-342-9486; SIs. Mgr: D. Forest 

Pg.346 
,Ariz Scottsdale, Bennewitz Assocs., Inc., 532 N. Brown 

Ave; 602-947-7379 
Cal ,Los Altos, Sys. Mktg. Consll., Box 1376 " 

415-941-4777 
'Cal Newport Bch, Tekmark West, Inc., 4301 Birch 51. 

" ' ,714-540-4412 
,Cal San Diego, Tekmark West, Inc., Box 17156 

714-227-0993 
Colo Denver, Bennewitz Assocs., Inc., 2801 E. Colfax 
'Ave.. ' " 303-399-1131 

Coim Hamden, Equip. Sis .. Co., Inc., 3013 Dixwell 
. 203-248-5581 

11/ Chicago, Data Elctrns., 5505 N. Menard Ave. 
312-774-1452 

Kans Leavenworth, McGraw Engrg. Co., 5 t 2 McDonald 
Rd, ' 9t 3-651-2929 

Md Annapolis, Hayden Assoc., 1,6 Decatur Ave. 
, 202-296-6059 

, Mass Bedford, Equip. Sis. Co., 30 Shawsheen Ave. 
, 617-275-7730 

Mich Detroit, Electro Sis. Assocs., 11211 Moran 
, 313-526-8800 

Minn 'Minneapolis, Data Elctrns., 821 Second Ave. 
,., 612-377-8383 

Mo Florissant, McGraw Engrg. Co" 3225 Parker Rd. 
.314-831,0342 

NJ Glassboro, Eastem Elctrn. Sis. Co" Box 473 
, , ' , 609-589-3022 

NY Bklyn, Eastern Elctm, Sis. Co., 1 Montana PI. 
212-763-5180 

NM Albuquerque, Bennewitz Assocs., Inc., 9720 
Candelaria, N.E. 505-298-6775 

Ohio Cleveland, Electro Sis. Assocs., 851 E. 22nd 51. 
, 216-261-5440 

Ohio Dayton, Electro, Sis. Assocs" Overlook Br.,. Box 
3122 513-426-5551 

'Pa Pittsburgh .. Electro Sis. Assocs., 201 Penn Ctr. 
Blvd. , 412-371-9449 

'Tex Houston, Sci. Sis. Co., 6400 W. Park 
, 713-781-2711 

Tex Richardson, Sci. Sis. Co., 777 5, Central, Expwy. 
214-231-6541 

WashSeattle, Delcom Sis. Co., 11937 Marine View Dr., 
, "S.w.' " , 206-248-0090 

DATA PRECISION, Audubon Rd" Wakefield,Mass" 
01880, Tei: 617-246-1600; Sls.Mgr: T. Bakey 

--- Advertisement ---

, Equi~ped with the newest Tri-Phasic 
automatic zero con~ersion techniques 
and other 1971 features the Data 
Precision 5. 112 and 4 1/2 decimal 
digital multimeters provide all the fea­
tures of the expensive. units at a frac­
tionof their cost. With a basic d.c • 
accuracy of 0.004% or range the model 
2540, 5 1/2 digit unit without extra 
cost options measures. full range d.c. 
volts, a.c. volts, ohms, and ratio. The 
standard unit also automatically 
ranges, provides both isolated BCD 
outputs and remote control inputs. At 
better than 0.01% accuracy the 4 112 
digit model 2440 has the same fea­
tures. 'Option include an 'extremely 
low level preamp and rechargeable 
battery operation capability. 

DATA PRODUCTS, 8455 E. Prentice, Englewood, Col., 
• 80110, Tel: 303-771-1230; Sis. Mgr. G.M. Herzfeld 

DATA PRODS. CORP., 6219 De Soto Ave, Woodland Hills, 
Calif.; 91364, Tel: 213-887-8000; Sis, Mgr: J. Ogg 

DATA RECORDING SYS., Sub., Newelllnds" 795 Kifer Rd., 
Sunnyvale, Cal., 94086, Tel: 408-732-7540; V.P. Mkt: 
W.H. Collins 

DATA SYS, ENGRG., 1620 E. ,Ball Rd., Anaheim, Cal., 
92805, Tel: 714-535-2894, TWX: 213-860-9110; Sis. 
Mgr: D.A. Pritchard ' 

DATA. TECHNOLOGY, Digital Inslra. Grp., '1050 E. 
MeadOw Clr., Palo Allo, cal., 94303, Tel: 415-321-0551, 
TWX: 910-373-1186; Sis. Mgr: F.J. Burge ...... , ... Pg. 429 

Ala Huntsville, Gentry Assocs., 2109 Clinton W. 
',' " 205-534-9771 

Ariz Phoenix, Moxon Elctrns., 15 N. 40th PI. 
, . 602-273-7363 

Cal Los Angeles, Moxon Elctrns.,.2311 Pontius 
" ' 213-272-9311 

'Cal Sunnyvale, Moxon Elctms., 1259 Birchwood ' 
" 408-734-4352 

Cal San Diego. Moxon Elctms., 2054 Garnet 
, 714-274-6525 

Colo Uttleton, Aztec Entprs., 1449 W. Uttleton 
303-798-4573 

Fla Orlando, Gentry Assocs., 550 N. Bum,by 
305-841-7740 

,11/ Chicago, L. F. Green, 5218 W.Diversey 
312-286-6824 

Ind Indianapolis, L: F. Green, 1111 E. 54th 51. 
317-253-2087 

Iowa Cedar Rapids, Engrg. Svc., 10263rd Ave. S.E. 
319-366-1591 

Kans Prairie Vlg., Engrg. Svc., 7924A State Une 
913-649-4000 

Md" Wheaton, K-G Elctrns" 11151 Veirs Mill 
301-946-4055 

Mass Newtonville, H. J. Schult Co., 815 Washington 
617-527'5304 

Mich Detroit, Electro 515,,11211 Morang 313-526-8800 
Minn Mpls., L. F.Green, 6225 University N.E. 

612-7~1-1611 
Mo 51. Louis, Engrg. Svc., 6717 Vemon Ave. 

, 314-726-2233 
NJ Freehold, Moxon Elctrns" Box 649 201-446-4820 
NM Albuquerque, Az1ec Entprs., 829 Penn. N.E. 

505-255-2440 
NY N. Syracuse, KLM Assocs., 401 S. Main 51. 

315-458-6214 
NY New Hartford, KLM Assocs" 1 Nouvelle Pk. 

315-735-8525 
NY Rochester, KLM Assocs., 39 Saginaw Dr. 

716-442-0820 
NC Burlingjon, Gentry Assocs., 116 E. O'Neal 

, 919-227-2581 
Ohio Cleveland, Electro SiS., 851 E, 222nd 51. 

216-261-5440 
Ohio Dayton, Electro SiS., Box 3122 513-426-5551 
Pa Pittsburgh, Electro Sis., 201 Penn Ctr. Blvd. 

, 412-371-9449 
Tex Irving, Noakes Engrg., Box 968 214-638-3569 
WashSeattle, H. Levinson, 1211 E Denny Way 

206-323-5100 
DATA TECHNOLOGY CORP., Digital Systems Gr., 1050 

E. Meadow Cir., Palo Alto, Cal., 94303, Tel: 
415-321-0551, TWX: 910-373-1186; Sis. Mgr: F.J. 
Burge 

OATA TECHNOLOGY INC., SUb. Allen-Bradley Co., 65 
Grove 51., Watertown, Mass., 02172, Tel: 
617-924-1773; Sis: Mgr: B. Georgll 

DATACOM, INC., Box 278, Fl. Walton Bch~ Rs., 32548, 
Tet 904-242-3113, TWX: 510-730-7693; Dir. Mktg: T.D. 
Jaye .......................................................................... Pg.344 
Ala Huntsville, Mekco, Holiday Off. Ctr. 205-881-3721 
Cal No. Hollywood, O'Halioran, 10700 Ventura Blvd. 

213-877-0173 
Cal Palo Alto, O'Halioran, 3921 E Bayshore Dr, 

415-326-1493 
Cal San Diego, O'Halioran, 3760 Midway Dr, 

, '714-224-2824 
Colo Engelwood, PLS Assocs., 8080 E. Union 

303-771-0140' 
Fla Orlando, Mekco, 3165 McCrory Rd. 305-841-2215 
Md Green Belt, J. E. Cuesta, 8501 Glendale Rd. 

• 301-552-1200 
Mich Detroit, Electro Sis., 11211 Morang Dr. 

313-886-2280 
Nev Las Vegas, O'Halioran ,361-5084 
NM Albuquerque, PLS Assocs., 4300 H Silver S.E. 

505-255-2330 
NC Burlington, Mekco, 1349 S. Church 51. 

919-226-7177 
Ohio Cleveland, Electro Sis. ,851 E. 222nd 51. 

216·261-5440 
Ohio Dayton, Electro Sis., Box 3122 513-426-5551 
Pa Pittsburgh, Electro 515., 201 Penn Center Blvd. 

412-371-9449 
Pa Valley Forge, J. E. Cuesta 215-265-5800 
Utah Salt Lake City, PLS Assocs., 5219 Major 51. 

801-262-2866 
DATACRAFT CORP., Box 23550, FI. Lauderdale, Fla., 

33307, Tel: 305-933-2651, TWX: 510-956-3096; Sis. 
Mgr: RF. McCullough 

DATADYNE CORP., Valley Forge Ctr.-Bldg. 37A, King of 
Prussia, Pa., 19406, Tel: 215-265-1793; Sis. Mgr:J. 
Ri99,s ," 

DATAK CORP., 85 Highland Ave., PassaIc, N.J., 07055, 
Tel: 201-773-3399; SIs. Mgr:' C. cay .................. Pg. 1445 

Ariz Phoenix, W.B. Knight, 444 W. Camelback 
Cal Millbrae, Polach & BenSinger, 231 Millbrae 

415-697-2525 
Cal Inglewood, W.B. Knight, eOx 400 
Colo Denver" Elctrn. Sis,; Inc., 4783 S. Tucker 

, 303-756-4148 
'Conn Wallingfd., Adams-McGregor, 77 Bayberry 

203-269-0225 
11/ Oak Pk., Jackman SiS., 6332 W. 'Roosevelt Rd. 
11/ River Forest, Petitt Co., 349 N, Ashland 

312-369-9040 
MassSCituate, K. Walsh, Box A 617-545-2213 
Md KenSington, F-M Elctms" 3519 Raymoor Rd. 

301 '949-1707 

See Page 3073 To Get Your Copy of the RadiO-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY DAT - DEL 
-NJ Montclair, Compo Marketers, Inc., 109 Valley·Rd. 

, 201,746-6717 
NJ Teaneck, Compo Mktrs., 571 Sunderland 

. . ... 201-TE-6-9595 
NM Albuquerque, J.F. Quirk, Box. 8738-C 255-6981 
Ohio Cleveland, C.H. Dolfuss, Jr. & .Co., 2108 Payn~ 

Ave. 'PR 1-1270 
Ohio Dayton, C.H. Dolfus, Jr. & Co., 5160 Woodbury 

Dr. . 
Ore Lake Oswego, McMillan Elctrns., 16679 S.w. 

Maple Cir. 503-636-7954 
Pa Havertown, F-M Elctrns., 206 Bewley Rd. 

. . HI 6-1961 
RI Lincoln, Adams-McGregor, 66 Lakeview 

401-726-1300 
SC Taylors, H.C. Norman, Bridgewood Dr. 

DATALIGHT INC., 77 Dudley town Rd., Bloomfield, Conn., 
06002, Tel:. 203-243-2554, TWX: 710-425-2390; Sis .. 
Mgr: A. Anderson . .. . 

DATALOGIC SYS., INC., Merrimac, Mass., 01860, Tel: 
617-346-813.1; V.P., Mkig: P. Kirsh'man. ,. '. 

DATAMETRICS CORP., 7632 Gloria Ave., Van NUYS, 
Calif., 91406, Tel: 213-989-3840; Pres: G. White . 

DATANETICS CORP., 2828 Spreckles I.:a., Redondo' 
Beach, Cal, 90278, Tel: 213-542~4355,TWX: 
910-344-7356; Sis. Mgr: A.F, Hoover .. 

DATAPAC, INC., 3839 S. Main SI., santa Ana; Cal., 92707, 
Tel: 714-546-7781, TWX: 910~595'7i81; Sis: Mgr:,B_ 
Garrett .'. . 

DATAPROBE,'INC., 290 Huyler SI., So. Hackensack, N.J:, 
07606, Tel: 201-489-5588; Sis. Mgr: B. K~lIy 

DATAPULSE, See Systron Donner Corp. 

DATASCAN, INC., 1111 Paullson Ave., Clifton; N.J. 
07013, Tel: 201-4711-2800; Sis. Mgr: D.E. Schwartz 

" Pg: 428 
Cal Los Altos, Sys. Mktg. Consll., One First SI. 

415-941-4777 
Cal Los Angeles, Cain & Co., 522 S. Sepulveda Blvd. 

, .:213-476-2251 
COlo Littleton, Cropley, Inc., 1523 E. Easter Gir. , 

, 303-794-4231 
DC Washington, Sonco, 4720 Montgomery La. 

, " ',.. 301-654-5226 
Fla Orlando, Lee Assoes., Inc., 200 E. Marks SI. 

305-241-4445 
III Chicago, Data Elctrns. Co., Inc., 5505 N. Menard 

Ave. 312-774-1452 
MassNewton Center, Daner-Buchler, Inc:, 684 . 

Commonwealth Ave. 617-969-4650 
Mich Fal1T1ington, Anderson Elctrns., Inc., 30785 Grana 

River Ave. 3t3-476-9161 
Mo Florissant, McGriM Engrg., Box '511-' 

314-831-0342 
NJ FI. Lee; Tech. Mktg.·Assoc., 4 Horizon Rd .. 

201-224-6911 
Ohio Dayton, B. Hocker & Assoc.,. 1400 Devereaux Dr. 

513-298-8638 
Pa King of Prussia, Sonco, 107 Town,Ctr. Rd .. -.' 

2 t 5-265-3250 
Pa' Pittsburgh, R.F.· Clark Co., 1051-7 Lindberg Ave. 

. , '. . 412-242-9500 
Tex Arlington, Packard-Speairs Co., 803 I\ve. H, E. 

. .' '8f7-261-4424 
WashSeattle, Del Com Sis., 11937 Marine View Dr., 

S. W. . . 206~248-0090 
For: Can., Ville La Salle 650, Que., Electrodesign, ltd., 

840 La Fleur 
DATATRON, INC., 1562 Reynolds Ave., Santa Ana, Cal, 

92711, Tel: 714-540-9330, TWX: 910-595-1589; Sis. 
. Mgr: C.J: Davis, Jr. 

DATUM,INC., 170 E. Liberty Ave., Anaheim, Calif., 928(ll, 
Tel: 714-879-3070, TWX: 910-592-1289; Sis. Mgr: N.L. 
Dawirs. . .' 

DAUBERT·CHEM. CO., 709 Enterprise Dr., Oak Brook,lIl., 
60521, Tel: 312-582-1000; V.P: WA Spencer 

DAVIDSON ELCTRN. DEY .. CO., 2211 penins.ular Dr., Erie, 
Pa .. 16506, Tel: 814-833-9818; Pres: A.A. Davidson 

---. Advertisement ---
Davidson designs and builds to your 
requirements: automatic test equip-, . 
ment, data acquisition systems, auto­
matic adjust equipment, and special 
devices for the electrical and elec­
tronic industry ... 

DAVIES, HARRY MOLDING CO., 4920 W. Bloomingdale 
Ave., Chicago, III., 60639, Tel: 31~-622-8966; Sis. Mgr: 
A.C. Appleby 

DAVIS ELEC. CO., Box 38, Cape Girardeau, Mo., 63701, 
Tel: 314-ED-5-5547; Pres: B.D. Davis' 

DAVIS & HEMPHILL, INC., 2000 Furnace Ave., EI.kridge, 
Md., 21227, Tel: 301-796-2290; Sis. Mgr: M.B. Davis, 
Jr. 

DAVIS J.w. & CO~, P.O. Box 35313, Dallas, Texas, 75235, 
Tel: 214-352-8405; Sis. Mgr: J.W. Davis' . 

See Page 957 for TRADE NAME DIRECTORY 

DAYMARC CORP., Bear Hill Rd., Waltham, Mass., 02154, 
Tel: 617-894-2105, TWX: 710-324-6469; Sis. Mgr: N.J. 
Cedrone, 

DOC; Dept. 21, 100 Tee St.,. Hicksville, N.Y., 11801, Tel: 
516-433-5330, TWX: 510-221-1874; Sis. Mgr: G. Heller 

. . .. Pgs.347,1282 
Ariz 'Scottsdale, OEM Specialties, 6625 E. Mac Donald 

602-946-4617 
Cal Culver City, Axinn Assoes., 5235 Sepulveda . 

. 213-390-3517 
Cal Palo Alto, Axinn Assoes., 77i7Welch . 

415-328-8562 
Conn Hartford, Instr. Assoes., Inc., 234 Murphy Rd. 

203-525-9367 
DC Wash.,' Powell-Pendergraph, 7979 Old 

Georgetown 301-656-4535 
Fla Maitland, EIR, Inc., Box 943 305-644-9595 
III' . Wilmette, Crest Assocs., 505 4th SI. 

. 312-256-5202 
'MassBedford, Instr. Assocs., 175 Middlesex 

617-275-0700 
Minri Mpls.i Heimann Co., 5603 Lyndale 612-861-6051 
Mo SI. Louis, PEM SiS., 9451 Lackland 314-427-7200 
NM Albuquerque, ALS. Elctrns., Box 11626 

, 505-268-9600 
NY Great Neck, Meas. Technology, Inc., 295 Northern 

Blvd. . 516-482-3500 
NY Syracuse, Nycom,-Inc., 2002 Teall Ave. . 

315-437-8343 
Ohio Medina, McShane, Box 523· 216-725-4568 
Pa' . 'Pittsburgh, Automated Equip. & Engrg., 648 

Center Ave: 412-931-7616 
Pa . Hatboro, Powell-Pendergraph, 206 Mill 

215-887-1"135 
Tex Austin,A Barnes Co., Box 9748 512-454-4371 
Tex Houston, A. Barnes Co., 3801 Kirby 713-523-7333 
Tex Richardson~ A. Barnes Co., 740 S. Sherman 

. 214-235-4541 
WashSeattle, Seatronics, Inc., 5616 4th Ave., S. 

206-767-4330 
For: Gan., Downsview, unt., Gomponetlcs, LtC., t!~ 

Alness SI. 416-636-3673 
For: Can., Montreal, Que., Componetics, ltd., 6420 

Victoria Ave. 514-342-4112 
For: Can., Ottawa, Onl., Componeties, ltd., 1342 Bank 

SI. 613-733-3781 
,DE COURSEY ENGRG. LAB., 11828 W. Jefferson, Culver 

. City, CaL, 90230, Tel: 213-EX-7-9668; Pres: W.E. De 
Coursey .. 

-,-_. - Advertisement ---

Manufacturing of·Custom Active and 
Passive Electrical Filters. MIL or 
Commercial Filters low frequency 
through to 50 MegHtz. 

High Pass, Low Pass, 
Band and Noise Rejection Filters. 

Also smaU Power Supplies & Toroidal 
Coils'. 

DE SOTO ELEC. PRODS., Box 239, De Soto, Mo., 63020, 
'Tef: 314-586:3381; Sis. Mgr: G.H. Solomon 

DE-STA-CO DIV.; Dover Corp., 350 Midland Ave., D\1troit, 
Mich., 48203, Tel: 3.1"3-868-5080; V.P. 'Sis: W.O. 
Rogerson 

DE-TEC-TRONIC CORP., 2512 N. HalstedSl., Chicago, 
III., 60614, Tel~ 312-327-3962; Sis. Mgr: E.l. 
Mandersori' '. 

DEARBORN ELCTRi'JS., ·INC., Sub. Sprague Elec. Co., 
P.O. Box 530, Orlando, Fla:, 32802, Tel: 305-838-3011; 

. Mktg. Mgr:C.T. lillie 

O'EARBORN WIRE & CABLE CO .. :9299 Everhouse Dr_, 
Rosemont, 111_, 60018, Tel: 312-696-0090; Dlstr. Sis. Mgr: 
A.H. Bruning _ ...... _ .... _ ........ ~ .... _ .. : .... : ........ _ .. Pgs. 3015:3031 
DECALCRAFT, Rte .. 309, Hatfield, Pa., 19440, Tel: 

215,822-0517; Sis. Mgr: N.A. Hill , .. 
DECIBEL PRODS" INC., 3184 Quebec St., Dallas, Tex., 

75247, Tel: 214-63.1.-0310; Sis. Mgr: K.M. Parsons 
DECKER CORP.~ 101 Monument Rd., Bala-Cynwyd, Pa., 

19004,. Tel: 215-MO-~-6700; Pres: M.M. Decker 
DECQR ELCTRNS. CORP., 4711 East 5th SI., Austin, Tex., 

78702, Tel, 512-EY-5-0277; Sis. Mgr: P.J. Anderson 
DEE ELEC: CO., 2501 N. Wayne Ave., Chicago, 111.,60614, 

Tel: 312,477-5500; SiS." Mgr: C. Schultz 
DEFENSE ELCTRNS., .INC., Rockville, Md., 20854, Tel: 

301-762-5700, TW'f,.:710-828-9783; Dir. Mktg: R.N. 
Blackwood ... 

DEFIANCE CIRCUIT CORP., 12 Shepard SI., Lawrence, 
Mass., 01843, Tal: 617-688-1856, TWX: 710-342-1246; 
Sis. Mgr: E.T.C. Farley 

DEHART MFG. CO" 2 Noble SI., Norristown, Pa., 1'9401, 
Tel: 215-279-8190; Pres: J.D. Howie 

DEL ELCTRNS, CORP., 250 E. Sandford Blvd., Mt. 
Vemon, N.Y., 10550, . Tel: 914-699-2000, TWX: 
710-562-0130; Sis. Mgr: Walter Young 

Pg8. 678-680,2377 

Ala Huntsville, Grady Duckett Sis., Box 503 
205-881-1213 

Cal Burlingame, Compar-San Franc., 820 Airport 
415-347-5411 

Cal Encino, King-Way. Assocs., 17100 Ventura 
213-478-4124 

Colo Littleton, Hilleary' Assocs., 2552 Ridge Rd. 
303-794-4279 

Conn Hamden, Compar New England, 2531 Whitney 
Ave. 203-288-9276 

Fla Winter Pk., Grady Duckett SiS., Box 59 
305-424-3466 

Ga Atlanta, Grady Duckett SiS., Box 29067 
404-451-3529 

III Des Plaines, Coombs Assocs:, 1001 E. Touhy 
312-298-4830 

III Elmhurst, Scott Assoes., 663 Fairview 
312-279-5681 

Md Silver Spring, R. Davies Assocs., 10 Old Post Off. 
Rd. 301-587-3910 

MassBurlington, TriTek Inc., 165A Bedford SI. 
. 617-272-4550 

MassNewton Highlands, Compar New England, 88 
Needham SI. 617-969-7140 

Mich Detroit, D. Poulin Co., 17222 E. Warren 
313-886-4990 

Mich Garden Cy., James & Assocs., 28469 BQCk 
. 313-425-1235 

Minn Mpls., Scott Elctrn. Sis., 5209 W. 60th. 
612-939-2985 

Mo SI. Louis, Coombs Assocs., 11734 Lackland Ind'i 
Dr. . 314-542-3636 

Mo SI. Louis, R. Sebright, 7120 W. Florissant 
314-261-0055 

NJ Nutley, I. Brill, 326 Hillside 201-667-0653 
NM Albuquerque, Recording Science, 1811 Carilsle 

505-265-7631 
NY Albany, Compar Albany, 6 Highland Ave. 

518-489-7408 
NY Albany, J.A. Reagan Co., 6 Highland 

1:.1A_.U:tO_A777 -.- "-- .. , 

NY Binghl!'Tlton, J.A. Reagan, 528 Crestmont 
607-723-9661 

NY New Hartford, J. Reagan, 41 Woodberry 
, 315-732-3775 

NY Rochester, J. Reagan, 891 Monroe 716-473-2115 
NC Greensboro, Grady Duckett, Box 22002 

. 919-273-4617 
Ohio CinCinnati, F.J. Campisano, Box 11043 

513-662-1616 
.Ohio Fairborn, Tech. Assoes., Box 388 513-878-2484 
Pa Ardmore, Martin Elec. Co., 118 Valley Rd. 

215-649-6332 
Pa Pittsburgh, A. MeArn Co., Box 11127 

412-366-1533 
Tex EI Paso, Recording Science Assoes., Box 4033 

915-565-5530 
Tex Richardson, Athans Sis. Co:, Box 134 

214-241-7791 
For: Can ... Downsview, Onl., BRH.Assocs., Ltd., 580 

Supertest Rd. 416-630-4025 
For: Can., Ville La Salle, Que., Electrodesian, 840' La 

Fleur. 514-363-5120 
DELAVAN MFG CO, Electro-Sonies Div, 811 Fourth St, 

West Des Moines, Iowa, 50265, Tel: 515-274-1561 
DELBERT BLINN. CO., Box 2007, Pomona, Calif., 91766, 

Tel: 714-623-1257; Sis. Mgr: H.A. Manning 

DELCO ELCTRNS. DIV., General t1!otors Corp., 700 E. 
Firmin St., Kokomo, Ind., 46901, Tet. 317-459-2175, 
TWX: 317-452-5747; Gen. Sis. Mgr: A.B. Goodspeed 

Pgs. 1 BOO,I 801 
Cal EI Segundo, 354 Coral Cir. 213-772-5181 
III Chicago, 5151 N. Harlem Ave. 312-775-5411 
NJ Union, Box 1018, Chestnut Sta. 201-687-3770 

. EXP: N.Y., New York, GMOO, 767 Fifth Ave. 
212-486-5000 

DELCO ELECTRNS. DIV., General Motors Corp., 
Milwaukee Oper., 7929 S. Howell Ave .. Milwaukee, 
Wisc., 53201, Tel: 414-762-7000, TWX: 414-322-8370; 
Sis. Mgr: R.G. Brown 

DELCON DIV., Hewlett-Packard Co., 333 Logue Ave., MI. 
View, Calif., 94040, Tel: 415-969-0880, TWX: 
910-379-6490; Sis. Mgr: L. Collmann 

DELEVAN DIV_, COIL PRODS., American Precision 
Inds., 270 Quaker Rd., E. Aurora, N_Y_, 14052, Tel: 
716-652,3600; Sis. Mgr: F. Riehle .......... Pgs. 1585,2490 

Ariz Phoenix, Toward Engrg., Box 15268 Arcadia Sta. 
602-955-3193 

Cal Los Angeles, L-Tronix, 1617 W. Colorado 
213-CL-6-2224 

Cal Redwood City, Long, 505 Middlefield 
415-EM-9-3324 

Colo Denver, Walter-Engrg., 880 Bonnie Brae 
303-777-5585 

Fla Oviedo, Conley & Assoc., Box 668 305-365-3283 
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Fla Tampa, Conley' & A~soc., Box 18662 
813-933-3183 

Ind Ft. Wayne, W.W: Bieberich, Box 1050' 
, 219-432-2537 

Iowa Cedar Rapids, Loreni Sis., 4403 First SE 
, 319-366-0774 

Kans Leawood, H. Heyde, 9221 Wenoga 913-MI-9-8628 
Md Towson, J. Dougherty Sis" 320 Hillen Rd. 

301-823-0431 
Mass Boston, P.J. Engrg., 360 N. Beacon St. 

. 617-924-5950 
NJ Cranford, Martech Assoc., Box 181 201-272-5510 
NJ Haddonfield, Thomas Assocs., 138 Hliddon 

609-854-3011 
NY Endicott, Tech-Mark, 101 Jefferson Ave. 

607-748-7473 
NY Fairport, Tech-Mark, 19 Valley Brook 

716-377-5531 
NY Huntington, Martech, 60, Bayview 516-271-7611 

, Ohio Cleveland, C. RobinSOn, 5010 Mayfield 
216'381-9049 

Ohio Dayton, C. Robinson, 11 W. Monument Bldg. 
513-222-0832 

Ore Portland, D. Weber, 1226 S.E 7th Ave., 
503-234-7671 

Tenn Nashville, R. Mitscher, 2508 Stone River 
615-883-2,220 

Tex Houston, P.J. Scalon 713-466-6889 
Tex Richardson, P. Scanlon, Box 70 2,14-231-4661 
For: Can" Montreal, Que., J. Weiss, 5725 Monkland 

. 514-489-6887 
DELL OPTICS CO., INC., 9226 Kennedy Blvd., N. Bergen, 

N.J., 07047, Tel: 201-869-7300; Sis. Mgr: K. Feaer 
DELSEN TESTING CORP., 719 W. Broadway, Glendale, 

Calif., 91204, Tel: 213,245-8517; Sis. Mgr: W.S.'whyte 
DELTA DESIGN, 8000 Fletcher Pkwy., La Mesa, Cal, 

92041, Tel: 714-465-4141, TWX: 910-322-1343; Sis. 
Mgr: C.M. Self , 

DELTA ELCTRN. CONTROL, 1701 Pomona St., Costa 
Mesa, Cal.,92627, Tel: 714-646-7776; Pres: C.W. 
Jobbins 

DELTA ELCTRNS., 4206 Wheeler Ave., Alexandria, Va., 
22304, Tel: 703-751-3133, TWX: 71<i-832-1151; Sis. 
Mgr: W.H. Cottles 

DELTA PLASTICS CO., SUb. S-G-L Inds., Inc., 776 Creek 
Rd., Bellmawr, N.J., 08031, Tel: 609-931-5750; Sis. 
Mgr: A.J. Hoffman Jr. , 

DELTA PRODUCTS,INC., P.O. Box 1147, Grand Junction, 
Colo., 81501, Tel: 303-242-9000; Sis. Mgr: K.D. Braa 

DELTA SONICS, 129W Cerise Ave., HaW!horne, Cal, 
90250, Tel: 213-772-1409; Sis. Mgr: J.B. Halbert 

DELTA-TRONICS CORP., 1710 E. Princess Dr., Tempe, 
Ariz., 85281, Tel: 602-966-9380; Sis. Mgr: J.M. Harris 

DELTROL CONTROLS, 2745 S. 19th St., Milwaukee. 
Wise., 53215. Tel: 414-871-6800; V.P. 51s: F; Wolf. G. 
Shepherd ................................................................ Pg. 1692 
Cal Los Angeles; Cummings & Assoc. 213-340-6035 
Cal Menlo Pk., J. Heaton Co. 415-369-4671 
Colo Denver, Ruby Sis., Corp. 303-755-1714 
Conn Thomaston, Nelson & Schoonmaker 

203-283-5959 
Fla No. Miami, Winfield Elctrns. 305-751'-5566 
Ga Atlanta, Winfield/Southeast 404-636~023 
III Chicago, Deltrol Controls 312-544-5505 
Ind Ft. Wayne, W. Bieberich Co. 219-432-2537 
Md College Pk., Shiplett-Warrington Assoc. 

301-864-5757 
Mich Flint, Kent & Assoc. 313-233-0380 
Mich Rochester, Kent & Assoc. 3'3-65'-'890 
Minn St. Paul, Mesa Co. 612-645-8676 
Mo Kansas, City, M-C Sis. 816-842-4640 
NJ Englewood, Rudy Sis. Corp. 201-567-5880 

. NJ Stratford, A. E: Luba & Assoc. 609-784-5000 
Mo St. Louis, G. Fixman 314-725-5219 
NY Rochester, Deltrol Controls 716-473-3340 
Ohio Cleveland, D. Steffen & Assoc. 216-261-5055 
Ohio Dayton, D. Steffen & Assoc. 513-293-3145 
Okla Tulsa, T. J. Ray Co. 918-627-1515 
TeX' Dallas, Carey & Assoc. 214-363-7813 
Tex Houston, Carey & Assoc. 713-869-3623 
Tex San AntoniO, Carey & Assoc. 512-736-2581 
WashSeattle, Almac/Stroum Elctrns. 206-763-2300 
Wisc Wauwatosa, F.C. DuBois & Assoc. 414-774-3100 
FQr: Can., Toronto, Ont., Power Svc. Prods. 

416'239-2977 

DEt.TRON, INC •• Wissahickon Ave .• N. Wales, 'P&.. 
19454, Tel: 215-699-9261, TWX: 510-661-8061; Sis. Mgr: 
M. Kraus .......................................................... Pgs. 682-685 
Ala Huntsville, Int'l. Sci. InstrS., Box 2091 

205-837-1601 
Ariz Scottsdale, Vinson, Box 966 602-947-7371 
Cal ' Pasadena, P. Nurches, 2396 E Foolhill 

213-681-8957 
Colo Denver, Vinson Assocs., 2145 S. Clermont 

303-757-5151 

ConnHamdiln, J & J Assocs., 965 Dixwell 
203-624-7800 

Fla Orlando, Truex Assocs., 3165 McCroy 
. 305-841-8931 

III Northfield. Torkelson Assocs" 540 W. Frontage, 
, 312-446-9085 

. Ind Indianapolis, Torkelson Assocs., ,3512 Rockville 
Rd. 317-244-7867 

, Iowa Cedar Rapids, Engrg. Svcs., 1026 3rd, SE 
'" 319~66-1591 

Kans Prairie Vlg., Emgrg. Svcs., 7830 State Une " 
913-649-4000 

t.8 New Orleans, Glidden Engrg. & 'Equip., Box 10442 
, 504-835-6204 

Md KenSington, Elctm. Mktg., 1150 Huff Ct. '. 
301-881-5300 

Mass Burlington, J & J Assocs., 12 Cambridge 
617-272-2606 

Mich DetrOit, WKM Assocs., 1474 E. Outer Dr. 
313-892-~500 

Minn Mpls., Torkelson Assocs., 4820 W. 77th St. 
, : 612-920-1046 

Mo SI. Louis, Engrg. Svcs., 6717 Vernon 
314-726-2233 

NM Albuquerque, Vinson Assocs., Box 3827 
505-265-5991 

NY Clarence; Rep Tech, Box 156 716-684-6250 
NY Syracuse, Rep. Tech, 2002 Teall Ave. 

315-437-2845 
NY Tuckahoe, Spectrum SiS., 65 Circuit 

914-793-1660 
N.C. Winstoo'Salem, Radco Co., 614 First Union Nat'l 

Bank Bldg. 919-722-9671 
Ohio Cleveland, WKM Assocs., 16141 Puritas 

216-267-0445 
Ohio Dayton, WKM AsSocs., 6073 Far Hills 

513-434-7500 
Ore Tigard, McLaren-Topp, 12750 SW Pacific Hwy. 

503-639-1136 
Pa KIng of Prussia, EI~m. Mktg., 210 Goddard 

, 215-265-1600 
Pa Pittsburgh, WKM Assocs., 90 Clairton 

412:.092-2953 
Tex Dallas, Glidden Engrg. & Equip., 8609 NW Plaza, 

Dr. • 214-363-6539 
Tex Houston, Glidden Engrg. & Equip., 7728 Long , 

Point Rd. , . , 713-68'1'1415 
WashBelievue, McLaren-Topp, Box 250 206-746-5750 
For: Can., Montreal, Que., Ind'l. Elctrns. & Automation 

Co., Box 306 ' 514-935-7262 
DEMEX, INC., 2130 Jefferson"Kansas City, Mo., 64108, 

Tel: 816-421-3181, TWX: '910-771-2067; Sis. Mgr: J. 
Clawson ' 

DENISON, R.B., INC., 103 Broadway; Bedford, Ohio, 
44146, Tel: 216-232-8200; Sis. Mgr: W.H. Houghton 

DENNIS CHEM. CO., 2701 Papin St., St. Louis, Mo., 63103, 
Tel: 314-PR-6-1868; V.P. Mktg: D.J. Edwards 

DENNISON MFG., 300 Howard SI., Framingham, Mass., 
01701, Tel: 617-879-0511; Pres: P.B:HIIf11i1ton 

DENSON ELCTRNS. CORP., P.O. Box 122, Rockville, 
Conn., 06066, Tel: 203-875-5198; Sis. Mgr: A. Denson 

DENTON V ACUUM,INC., Cherry HiIIlnd'l. Ctr., Cherry Hill, 
N.J.; 08034, Tel: 609-424-1012; Sis. Mgr:,D. Baum 

, DENTRONICS, INC., 6O,Oak St., Hackensack, N.J.; 07601, 
Tel: 201-343-9405; Sis. Mgr: D. Hayes 

DERINGER METALLURGICAL CORP., 1250,Town Line 
, R.~., Rte 6O,Mundeleln, III., 60060, Tel: 312-5664100, 
TW1<:,910-685-4321;Sls, Mgr: P.H. Loeffler .', 

DESCO MFG, CO., 1530 Flower St., Glendale, Calif., 
91201, Tel: 213-241-9560; Sis. Mgr: J.A. MacDonald 

DESIGN AUTOMATION, INC., 809 MassachusEittsAve., 
, Leicington, Mass.; 02173, Tel: 617-862-8998; Sis. Mgr: 

·N.O. Sokal 
DESIGN ELEMENTS, 1356 Norton Ave., Columbus, Ohio, 

43212, Tel: 614-294-2694; Sis, Mgr: G. Gerhard 
DESIGN PRODS. CORP., Electronics Div., 1925 W. Maple 

Rd., Troy, Mich:, 48084, Tel: 313-647-1170; Sis. Mgr: 
RA Joss .' . 

DESMAN ELCTRNS., 315' Child St., Rochester, N.Y., 
,461" Tel: 716-235-4440; Sis.', Mgr: R.A. Goeitz 

DESPATCH OVEN CO., P.O. Box. 1320, Mimeapolis, 
Minn., 55440, Tel: 612-331-1873; Sis: MQr: EM. B~rud 

DESTRON CO., 25914 ChaimetteLa., Rolling Hills. Est, 
Cal, 90274, Tel: 213-FR-8-3450 . 

DETECTO SCALES, INC., 540 Park Ave., Brooklyn, ~.Y., 
11205, Tel: 212-MA-4-61 00; Sis. Mgr: M. Rapp 

DETROIT DIESEL ALLISON DIV., General Motors. Corp., 
13400 W. Outer Dr., Detro~, Mich., 48228, Tel: 
313-531-7100; Sis. Mgr: E.B. Lewis 

DETROIT TESTING LAB., 12800. Norihend Ave., Detroit, 
Mich., 48237,' Tel: 313-398-2100; Div. Mgr: E.J. 
Colosimo 

DEUTSCH CO., Elctrn. Comps. Div., MuniCipal Airport, 
Banning, CaIW., 92220, Tel: .714-849'6701, TWX: 
714-825-7210; V.P. Sis: H. Comeau 
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DEUTSCH FASTENER 'CORP., 7001 W. Imperial Hwy., 
Los Angeles, Cal., 90045, Tel: 213-649-1400, TWX: 
910-328-6119 . 

DEUTSCH RELAY DIV., 65 Daly Rd., East Northport, NY, 
11731, Tel: 516-864-6000, TWX: 510-226-D233; Sis. 
Mgr: ,J.R. Cushman .... . 

DEVCO .ENGRG., Control Sys. Div., Pier La., W. Caldwell, 
N.J., 07006, Tel: 201-CA-8-0321; Sis. Mgr: A.S. West 

DEVELCO, INC., 8 Van Tassel Ct., Norwalk, Conn., 06851, 
Tel: 203-847-7720; Pres: A.L. Seidman 

. DEVICE SEALS,. INC., ·11684 Tuxford St.,. Sun Valley, 
Calif., 91352, Tel: 213-768-6770; Sis. Mgr: G.J. Foley 

. DE VILBISS CO., 'THE; 300. Phil!ips, Ave., Toledo, Ohio, 
, 43601, Tel: 419-474-5411; Sis. Mgr: F.P. FIItner 

DEVONICS INC.,'Box 7158, San Diego, Cal.,92107, Tel: 
714-224~494 . 

DI-ACRO, Div.'HoudailiEi Inds., Inc., 316 atli Ave., Lake City, 
, Minn., 55041, Tel: 612~45-3331;Sls: Mgr: ET. Moe 
DI/AN CONTROLS, INC., 9'44 DorchestE!rAve.,'Boston, 

Mass., 02125, Tel: 617-288-1700, TWX: 710-333-0174; 
Sis. Mgr:H.R. Smith, Jr.' ". ' 

, DIAL PRODS. CO., 19,21 Cottage,St., Bay"nne, N.J., 
07002, TeE 201-HE-7-o720; Sls.Mgr: L. Podraza 

DIAUGHT CO.RP •• 60 stewa,rt AVe., 'BroOklyn;N.v" 
11237, Tel: 212,,497-7600. TWX: 710-68 .... 5487; Sis. Mgr: 
P. Malecka ... : .................... :; ....... : ... _ .......... .I.gs. '1446,1447 
Ariz Phoenix, J.Berman, 2101 W. Shangri La 

, .' 602-944-3361 
Cal Inglewood, J. Berman, 8295 S. La Cienga 

" 213-678-1281 

Cal.~akland, F, Moult~rop, 1530 E. 12. ~~'5-26'1 :7676 

Colo Denver, A. BOwen, 14408. Santa Fe . 
. : ,303-722-464,1 

Fla N. Miami, Cartwright & Bean, 20100 NE 25th 
305-945-2962 

,Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 
Ave. . •• 305-425-8284 

Ga Atlanta; Cartwright & Bean, 3223 Cain's Hill, NW 
, 404-237-2273 

III ", Hinsdale, Hill-Gray, 2 Salt Creek La. 
, . 312:325-48',0 

Ind Angola, Southern Sis. Co., 105 Lakeshore Dr. 
219-665-3961 

Ind Ft. Wayne, Paul Sis. Co .. 3501. Fairfield Ave. 
. . " 219-744-0589 

Ind Indpls.,. So~them, SiS., 1111 E. 54 St. ' 
317-253-3359 

Ky Louisville, Southern Sis., 212 Republic Bldg. 
" 502-583-6902 

La Metarie'; Cartwright & Bean, 7010 Magnolia, 
504-887-5225 

Md Hyattsville; LD. Lowery, 6200 Annapolis 
, 301-773-4977 

Masst-!ewtonville, C. Segel, 133' Beaumont 
617-969-6900 

Mlch sic Joseph, A. C. Merchant, 505 Pleasant . 
'" ,. 616-983-7378 

Mich Detroit, R. C. Merchant, 18411 W. McNichols 
, , 313-535-6000 

,Minn st. 'paul, A.G. Ragon, 1136 W. Larpenteur 
612-488-0201 

Mo Kansas City, K & M Sis., 1627 Main St. 
816-471-1355 

NJ Pompton Lakes, A. Horne, 235 Wanaque 
I' 201-835-7400 

NM Albuquerque, Electro-Rep., 3211 Silver, SE ' 
.' 505-256-1749 

NY Cazenovia, A. Perkins, 3394 East 315-682-5005 
NC Charlotte, Cartwright &'Bean; 625 Harwyn 

. '.' . 704-333-6457 

Ore Portland: Alrjlac/Stroum, 8888 SW Canyon 
. . . 503-292-3534 

Pa Broomall, L. Lowery, 2801 W. Chester Pike 
215-356-5300 

Tenn MemphiS, Cartwright & Bean, 560 S. Cooper 
901-276-4442 

Tex Dallas, Texport Co:, '2837 Anode SI. 
214-358-3435 

Tex Houston, TexportCo., 8811 Gaylord 
713-464-2828 

UtBhSalt L8ke CitY, R.Bowen, 1380 W. North Temole 
. 801-364-4632 

WashSeattle, S:~. Stroum, 5811 Sixth Ave., S,. 
, 206-763-2300 

EXP:N.Y., N.Y., Roburn Agencias, 349 W.14 St. . 
. ,. , , 212-989-5939 

DIAMOND REPEATER CO., 55 ,Main St., Madison, N.J., 
07940, Tel: 201-377-81180; Sis. Mgn R.R~ Erickson 

. .' . conrd 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY DIA - DIP 
conl'd --- Advertisement --­

Data & Telegraph coupling repeaters. 
Operational modes, determined by ex­
ternal connections, include single-line, 
HDX, FDX, HUB, inverse neutral, 
line/computer, and computer/line. 

Solid-state data & teleprinter drivers 
and solid-state relays with complete 
input/output isolation. Wide speed 
range. 

Signal operated motor controls, 
remotely operated switchers, face­
plate distributors, specialized power 
supplies, etc. 

Teleprinters for export. 

Cable Address - Diamond - TLX 
138732 

DIAMONITE PRODS. MFG. CO., Div. U.S. Ceramic Tile 
Co., Shreve, Ohio, 44676, Tel: 216-567-4211; Sis. Mgr: 
A.C. Mulligan 

DICE, J.W. CO., 16 Highwood Ave., Englewood, N.J., 
07631, Tel: 201-569-0471; Pres: M. Slrain 

DICKSON ELCTRNS. CORP., Box 1390, Sco1tsdale, Ariz, 
85252, Tel: 602-947-2231, TWX: 910-950-1292; Sis. 
Mgr: J. Feijoo 

DIELECTRIC MATERIALS CO., 1811 W. Bryn Mawr Ave., 
Chicago,lII., 60626, Tel: 312-561-6891; Sis. Mgr: H.D. 
Isenberg 

DIELECTRIC SCIENCES, 111 Terrace Hall Ave., 
Burlington, Mass, 01803, Tel: 617-272-8960; Sis. Mgr: 
J.A. Goldlust 

DIETZ, HENRY G. CO., INC., 14-26 28th Ave., Long Island 
City, N.Y., 11102, Tel: 212-RA-6-3347; Sis. Mgr: M. 
Pheasey 

DIETZGEN, EUGENE CO., 2425 N. Sheffield Ave., 
Chicago, III., 60614, Tel: 312-549-3300; Exec. V.P: 
\AlI'" ni ... h ...... "'" 

DIGi:OATA-CORP., 4315 Baltimore Ave., Bladensburg, 
Md., 20710,Tel: 301-277-9378; Mktg. Mgr: G.R. Eakins 

DIGIAC CORP., Ames Ct."Plainview, N.Y., 11803, Tel: 
516-GE-3-7800; Sis. Mgr: V. Randazzo 

--- Advertisement ---

We have a new name,expanded prod, 
uct line, and manufacturing capabili­
ties. For information concerning Pulse 
Generators, Power Supplies, Digital 
Computer Training' Devices, call Di­
giac. 

DIGITAL DATA SYS., 18819 Bryant St., Northridge, Cal., 
91324, Tel: 213-886-5711; Pres: D.R. Juilfs 

DIGITAL DEV. CORP., 5575 Kearny Villa Rd., San Diego, 
Calif., 92123, Tel: 714-278-9920; Dir. Mktg: J. Honig 

DIGITAL DISPLAYS, Box 24, Mendham, N.J., 07945, Tel: 
201-543-7653 ' 

DIGITAL EQUIP. CORP., 146 Main St., Maynard, Mass., 
01754, Tel: 617-897-5111, TWX: 710-347-0212: SIs. Mgr: 
T.G_ Johnson ........ _ ...... _ ... _ ................... ; .............. ; ... Pg. 348 
Ala Huntsville, 3322 Memorial Pkwy., S.W. 

205-881-7730 
Ariz Tempe, 307 E. Southern 602-967-1618 
Cal Anaheim,801 E. Ball Rd. 714-776-6932 
Cal 'Oakland, 7850 Edgewater Dr. 415-326-5640 
Cal Palo Alto, 560 San Antonio Rd. 415-326-5640 
Cal W. Los Angeles, 1510 Cotner Ave. 213-479-3791 
Colo Denver, 2305 S. Colorado Blvd. 303-757-3332 
ConnMeridan, 240 Pomeroy Ave. 203-237-8441 
Fla' Orlando, 6990 Lake Ellenor Dr. 305-851-4450 
'Ga Atlanta, 2815 Clearview PI. 404-458-3133 
III Northbrook, 1850 Frontage Rd. 312-498-2500 
III Rockford, 500 S. Wyman St. 815-965-5557 
Ind Indianapolis,21 Beechway Dr. 317-243-8341 
Md Riverdale, 6811 Kenilworth 301-779-1600 
MassCambridge, 899 Main St. 617-491-6130 
MassWaltham, 15 Lunda St. 617-891-1030 
Mass Maynard, 146 Main St. 617-897-5111 
Mich Ann Arbor, 230 Huron View Blvd. 313-761-1150 
Minn Mpls., 8030 Cedar, S. 612-884-4092· 
Mo Maryland Hgts., 115 Progress Pkwy. 

314-872-7520 
NJ Palisades Pk., 95'Cedar La. 201-871:4984 
NJ Parsippany, 1259 Rle. 46 201-335-3300 
NJ Princeton, Rt. One 609-452-2940 
NM Albuquerque, 6303 Indian School, NE 

505-296-5411 
NY· Centereach, 1919 Middle Country Rd. 

NY Rochester, 130 Aliens Creek Rd. 
NC Durham, 2704 Chapel Hill Blvd. 
Ohio Dayton, 3101 Ke1tering Blvd. 
Ohio Willoughby, 35104 Euclid Ave. 
Ore Tigard, 13015 S.W. Pacific Hwy. 

516-585-5410 
716-461-1700 
919-489-3347 
513-299-7377 
216-946-8484 
503-639-8632 

See Page 957 for TRADE NAME DIRECTORY 

Pa Pi1tsburgh, 400 Penn Ctr. Blvd. 412-243-8500 
Pa PaOli, Station Square 3 215-647-4900 
Tenn Knoxville, 5731 Lyons View Dr., S.W. 

615-588-6571 
Tex Dallas, 8855 N. Stemmons Frwy. 214-638-4880 
Tex Houston, 3417 Milam St. 713-524-2961 
Utah' Salt Lake City, 431 South 3rd East 801-328-9838 
WashBelievue, 1521 130th N.E. 206-454-4058 
Wisc Milwaukee, 2825 N. Mayfair Rd. 414-453-3400 

DIGITAL GEN'L. CORP., Univ. Cir. Resch. Ctr., 11000 
Cedar Ave., Cleveland, Ohio, 44106, Tel: 
216-721-0440; V.P. Mktg: P.E. Hunter 

DIGITAL PRODS., 335 W. Seventh St., San Pedro, Calif., 
90731, Tel: 213-831-0351, TWX: 910-345-6796; Pres: 
D.H. Ransom, Sr. 

DIGITECH DATA INDS .. INC., 66 Grove St., Ridgefield, 
Conn., 06877, Tel: 203-438-3731; V.P: B.E. Worne 

, -'-- Advertisement ---

Digitech Data Industries, Inc. 
Designs and Manufactures: 

1. Telegraph Typewriter Test 
Instruments 

2. Telegraph Word Generators 
3. Data Signal Pattern Generators 
4. Telegraph Circuit Distortion 

Measuring Equipment 
5. Digital Data Signal Analyzers 
6. Bit Error Rate Testers 
7. ACCESS, Automated Quality 

Monitoring System 
8. CHEKMATE, 

Automatic/Semi-Automatic 
Data Communications 
Diagnostic Center 

9. 
10-

Solid State Relays 

Data Synchronizing Terminals 
11-

Custom "Tech Controls" plus 
Audio and DC Patch Cabinets 

DIGITRAN CO., Dlv. Becton-DIckInson & Co" 855 S. 
Arroyo Pkwy., Pasadena,. Cal., 91105, Tel: 
213-449-3110, TWX: 910-588-3794; SIs. Mgr: R.N. 
Alexander ................. ; ................. _ ... _ ........ Pgs. 1904,1905 
Ala Huntsville, Beacon Elctrn., Box 4307 

205-881-5031 
Ariz Phoenix, Howe & Howe, 4109 N. 18 St. 

602-264-7971 
Cal Los Altos, Shannon Assoc., 1 First St. 

415-941-2217 
Cal San Diego, Celtec Co., 8799 Balboa Ave. 

714-279-7961 
Colo Denver, Todd Assocs., 1393 S. Inca St. 

303-777-4381 
Fla Ft. Laud., Beacon Elctm., 651 NE 45th St. 

305-564-4298 
Fla Maitland, Beacon Elctrn. Assocs., Box 1278 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree, NE 

404-351-3654 
III Chicago, Sci. SiS., 7132 N. Harlem Ave. 

312-775-7594 
Ind Indpls:, R.O. Whitesell, 6691 E. Washington St. 

317-359-9283 
Ind. Ft. Wayne, A.O. Whitesell & Assocs., 3426 Taylor 

St. 219-432-5591 
Iowa Cedar Rpds., H.R. Brown, 3400 India" Rd., SE 

319-366-0635 
Ky Louisville, ,A.O. Whitesell & Assocs., 3620 

Lexington Rd. , 502-893-7303 
Md Rockville, Marktron, 651 Lofstrand La. 

301--762-6210 
Md Towson, Marktron, 202 W. Penns. Ave. 

301-825:8222 
Mich St. Joseph, R.O. Whttesell, Shepard & Benning 

Bldg. 616-983-7337 
MassWaltham, Digitran; G. Arnold 617-969-8806 
Mich Southfield, R.O. Whitesell & Assocs., 25100 

Evergreen Rd. 313-358-2020 
Minn Mipls., Sci. SiS., 5100 Edina Ind. Blvd. 

. . 612-941-2215 
Mo St. Louis, Sci. SiS., 1760 S. Brentwood Blvd. 

314-968-1133 
NJ Moorestown, Digitran, J. Long 609-424-3883 
NJ Summit, Digitran, B .. O'Brien 201-273-6140 
NM Albuquerque, Data Handling Co., 209 San Pablo, 

S.E. 505-268-0928 
NY Buffalo, Telesco, 395 Cleveland Dr. 716-834-1026 
NY Vestal, Telesco, 609 Harvard St. 607-729-6339 
Ohio CinCinnati, R.O. Whitesell & Assocs., 1172 W. 

Galbraith 513-521-2290 
Ohio Cleveland, R.O. Whitesell & Assocs.; 21139 

Lorain Ave. 2·16-333-2585 
Ohio Dayton, R. O. Whnesell, 4133 S. Dixie 

513-298-9546 
Okla Tulsa, Allied Comps, Box 4768 918-939-2848 

Ore Beaverton, Arneson Assocs., Inc., 4175 S.W. 
Cedar Hills Blvd. 503-646-3416 

Pa Pi1tsburgh, A.O. Whitesell & Assocs., 201 Penn 
Ctr. Blvd. 412-242-0100 

Tex Dallas, Allied Comps., Inc., Box 38009 
214-348-6660 

Tex Houston, Allied Comps., 6400 Westpark Dr. 
713-782-5406 

WashSea1tle, Arneson Assocs., 5950 61h Ave. 
206-762-7664 

For: Can., Montreal, Que., Deskin SiS., 1565 Louvain 
St., W. 514-384-1420 

For: Can., Toronto, Ont., Deskin SiS., 78 Six Point Rd. 
416-239-4329 

For: Can., Vancouver, B.C., Deskin SiS., 1641 
Venables St., W. 604-253-6396 

DIGITRON CORP., 2544 W. MaIn St., NorrIstown, Pa., 
19401, Tel: 215·277·5900 ...................................... Pg.349 
Cal Hollywood, IFM-South, 3455 Cahuenga Blvd. 

213-469-1641 
Cal Redwood City, Caltronic Assocs.,,2449 Harding 

Ave. 415-365-2545 
Conn Meriden, Abbott-Allison Co., Inc., Box 467 

203-237-9232 
III Chicago, Data Elctrns. Co., Inc., 5505 N. Menard 

Ave. 312-774-1452 
Ind Indiilnapolis, Data Elctrns. Co., Inc., Box 50084 

317-547-2329 
La New Orleans, IBL Engrg. & Sis., Inc., 1472 

Calhoun St. 504-895-4793 
- Md Silver Spring, L.G. White & Co., Inc., 1110 Fiddler 

La. 301-585-3141 
Mass No. Andover, Abbo1t-Allison Co., Inc., Box 96 

617-245-0250 
Mich DetrOit, Electro Sis. Assoc., 10745 Morang Dr. 

313-886-2280 
Minn Minneapolis, Data Elctrns. Co., Inc., 8633 Harrison 

Cir. 612-881-6386 
NJ Ft. Lee, K.E. Hughes Co., Inc., 2175 Lemoine Ave. 

201-944-1600 
NY Faye1teville, Comps. lor Ind., 416 Franklin St. 

315-637-9601 
NY Lancaster, Comps. for Ind., 22 BIscayne Dr. 

716-68H1336 
NC Matthews, W.K. Hile Co., 833 W. John St. 

704-847-9125 
Ohio Cleveland, Electro Sis. Assocs., 851 E. 22 SI. 

216-261-5440 
Ohio Dayton, Electro Sis .. Assoc., Box 3122, Overlook 

Br. . • 513-426-5551 
Okla Tulsa,IBL Engrg. & SiS., Inc., 5149 E. 31st St. 

918-936-6305 
Ore Portland, J.E. Edstrom Co., 407 SW. 11th 'Ave. 

503-227-5311 
Pa Narberth, L.G. White-Keystone, Inc., 100-Essex 

Ave. 215-664-6505 
Pa Pi1tsburgh, Electro Sis. Assoc., 201 Penn Ctr. 

Blvd. 412-371-9449 
Tex Austin, IBL Engrg. & Sis., Inc., 1903 W. 34th SI. 

513-452-2064 
Tex Dallas, IBL Engrg. & SiS., Inc., 219 Preston Royal 

Ct. 214-363-2921 
Tex Houston, IBL Engrg. & SiS., Inc., 3403 Audubon 

#5' 713-523-8360 
Wisc Milwaukee, Data Elctrns. Co., Inc.; Box 979 

414-645-1550 
EXP: N.Y., New York, Hamos Co.;242·W. 30th St. . 

212-524-4411 
DIGITRONICS CORP., 1 Albertson Ave., Albertson, N.Y., 

11507, Tel: 516-484-1000, TWX: 510-223-0607; V.P. 
Mktg: K. Whitehouse 

DILECTRIX CORP., Sub. Nayvar Corp., 69 Allen Blvd., 
Farmingdale, N.Y., 11735, Tel: 516-249-7800, TWX: 
510-224-6419; Sis. Mgr: M. Latorra 

DILLON, W.C. & CO., 14620-EP Keswick SI., Van Nuys 
340, Calif., 91407, Tel: 213-786-8812, TWX: 
910-495-1807; Dir.Sls: G.A. Dillon 

DIM CO-GRAY CO., 207 East 6th St., Dayton, Ohio, 45402, 
Tel: 513-224-1913; Sis. Mgr: A. Cramer 

DIMENSIONAL CONTROL MACHINERY CO., P.O. Box 
504, Salem, Ohio, 44460, Tel: 216-337-3485; Sis. Mgr: 
L.E. Lance 

DIONICS, INC.; 65 Rushmore St, Westbury, N.Y., 11590, 
Tel: 516-997-7474, TWX: 510-222-0974; Sis. Mgr: G.R. 

.. Seaton 
DIPLOHMATIC DN., Harry Levinson Co.,1211 E. Denny 

Way, Sea1tle, Wash., 98122, Tel: 206-323-5100, TWX: 
910-444-2154; Sis. Mgr: H. Levinson 

--- Advertisement ----

Diplohmatic Div, supplies a unique 
"Set and Forget" potentiometer, ei­
ther in wirewound or cermet. Wire­
wound available to 25KO, Cermet to 
1 Megohm. ' 
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DIS· ORA 
DISPLAY DEVICES, INC.; Box 667, Encinitas, Cal., 
92024, Tel: 714-75M113; Sis. Mgr: C. Ross : 

Pg.1450 
Ariz Phoenix. Thorson Co .• 2505 E. Thomas 

602·956-5300 
Cal L.A .• Cutlass Elctrns .• 8921 S. Sepulveda 

213·776-6476 
Cal Santa Clara. Nova· Tronix. 1659 Scott 

408·243·9530 
Conn Branford. W. McCoy Co .• 892 MainSI. 

.203·488-2012 
.Fla Orlando. Scott & Assoes .• Box 20341 

. 305-841-4840 
Aa Boynton Bch .• Scott: Box Drawer U 305-732-7040 
III Glen Ellyn. Repwood. Inc .• 260 Sunset 

312-469-2344 
Md Towson. Kraft Elctrn .• 510 Woodbine 

. 301-828-5838 
Mich Plymouth. Romarc. Box 257 313-455-0300 
Minn SI. Paul. Northport Engrg .• 2027 Grand 

612-698-3841 
Mo 51. Louis. Aerotronies. Box 10236 314-739-3947 
NJ Lake Hiawatha. Component Sis .• Box 197 

210-227-3986 
NM Aibuquerque. Thorson. 5921 B Loma NE 

505-265-5655 
NY Northport. Compo Sis .• Box 334 516-549-4301 
NY Syracuse. CW. Foring. Box 175 315-478-2149 
NC Winston-Salem. Dola Assocs .• Box 5316 

919-723-4205 
Pa Radnor. W. Cordray: One Radnor Sta. 

2t5-687-1366 
Tex Dallas. Thorson. 7700 Carpenter Frwy. 

214-63t -5440 
Tex Houston. Thorson Co .• 6655 Hilicroft . 

713-771-3504 
DISPLAY POWER SYS. CORP .• Drawer 5, Carmel. N.Y .• 

10512. Tel: 914-225-8411 
--- 'Advertisement ---

High voltage power supplies for photo­
multiplier tubes, cathode ray tubes, 
and laser systems. Regulated or un­
regulated; miniature modules or rack 
mounted; AC or DC input. Standard 
units or custom to your specifications; 
from 100 volts to 300 KV.Fast Deliv­
ery. 

DIT-MCO INTERNATIONAL. Div. Xebec Corp .• 5612 
Brighton Terr.. Kansas C~y. Mo.. 64130. rei: 
816-363-6288; Sis. Mgr: W.C. Coiner. Jr. 

DITIMORE-FREIMUTH CORP .• 251} E. Norwich SI.. 
Milwaukee. Wisc .• 53207. ·Tel:. 414-483-51 00 

DIVERSIFIED ELCTRNS" Box 6231, Evansville, Ind, 
47712, Tel: 812-424-2288; Sis. Mgr: M.J. Fisher 

Pgs. 1684, 1685 
Conn Meriden. Abbott-Allison Co .• Inc .• Box 467 

.203-237-9232 
DC Washington. Wright Co .• Inc. 202-296-0979 
Fla Orlando; R.J. Cheney. Box 14678 305-843-4491 
Ind Indpls. Quad-EI Co .• Box 33099 317-783-2618 
Md, Gaithersburg. Wright Co .• Inc .• Box 128 

202-296-0979 
Minn SI. Paul. Knox Assocs .• Inc., Box 8065 

612-488-5402 
Mo Hazelwood. J. Lockwood Assoc .• Box 98 . 

314-838-6600 
NY Elmhurst. Wilson Assoes .• Box 52 212-899-0929 
NC Charlotte. L.P. Spoon Co .• 307 Lincoln 

. 704-372-3287 
Ohio Cleveland. S. Vereb & Assocs .• Box 4424 

216-271-2006 
Wisc Milwaukee. N Koerner. 5537 N. Argyle 

. 414-372-7650 
DIVISION LEAD CO" Div. Century Display. 7742 W. 61st 

PI.. Summit. III.. 6050.1. Tel: 312:RE:5-8600; Sis. Mgr: 
J. LaCerra .,' . 

DIXIE DIAMOND TOOL. 6875 Southwest 81st SI.. Miami. 
Fla .• 33143,. Tel: 305-665-1123; Sis. Mgr: E.J. Marcus 

DIXON CORP .• Metacom Ave .• Bristol. R.I., 02809,·Tel: 
401-253-7500; Pres: J.M. Feeley , 

DIXON SINTALOY. INC., 535 Hope Sl."Stamford, Conn., 
06906, Tel: 203-348-3764 L. Morris 

DIXSON, INC., B.ox .1449, Grand Junction, Colo., 81501, 
Tel: 303~242-8863; Mgr: WE Boulton' 

DIXSON INC., Meter Div., Box 2111, Grand Junction, 
Colo~ 81501, Tel: 303-242-8863; Sis. Mgr: K.Rogers 

, . , Pgs. 430,431 
Cal Danville. Straube Assoes., 401 ·S. Hartz Ave. 

415-837-8151 
Cal Long Beach, Kirk-Anderson SiS., 4102 E. 7th SI. 

. . 213-433-4929 
Cal Menlo'Park, StraubeAssoes., 483 Willow 

415-323-2476 
Colo Boulder. Straube Assoes., Box 1649 , 

303-443-8600 

MANUFACTURERS & SALES OFFICES DIRECTORY 

III Morton Grove; E. Flaxman, 9202 Waukegan Rd: 
312-965-3988 

Md Silver Spring, Globe Assoes., 8121 Georgia Ave. 
301-587-0080 

'Mass Waltham, Conti-Younger, 181 West SI. 
• 617-891-4582 

Mo Grandview. L. R. Harry. Box 588 816-763-3634 
Mo SI. LoOis. L.. A. Harry, 11722 Studt Ave. Box 

12608 314-872-3183 
NJ Oaklyn, A. Wetterhahn, 201 W. Cuthbert Blvd. 

, 609-858-3003 
NY Mount Vernon, D. Sonkin Assocs., 10 Fiske PI. 

213-433-4929 
NY Rochester, L. G. Marchese, 999 Ridge Rd. E. 

716-342-7664 
'Ohio Cincinnati. J: O. Olsen. 5539 Stokeswood CI. 

, 513-922-2176 
Ohio Cincinnati, J. O. Olsen. 12119 Marwood La. 

513-771-6667 
Ohio Cleveland, J. O. Olsen, 16201. Shaker Blvd. 

216-752-5444 
Pa Pittsburgh, J. O. Olsen, 104 Elatan Dr. 

412-279-2550 
Pa Pittsburgh, J. O. Olsen, 1843 Maydell 51. 

412-341-8391 
Tex Dallas. Ruby Sis., Box 9894 214-6630 
Wisc Milwaukee, E. Flaxman. 1225 Water SI. 

DOALL CO .• 254 N. Laurel Ave., Des Plaines, III., 60016, 
Tel: 312-824-1122; Sis. Mgr: Rothenberger 

DOERR ELECTRIC CORP., 1201 Doerr Way. Cedarburg. 
Wisc., 53013, Tel: 414-377-0500, TWX: 26744; V.P. 
Mktg: JH Park' 

DOHRMANN DIV., Envirotech, 1082 Linda Vista Ave., 
Mountain View, Cal., 94040, ,Tel: 416-968-9710, TWX: 
910-379-6972; Sis. Mgr: J.A. McNulty , 

, , Pgs. 592-594,1969 
Colo Boulder, Infotronies, Box 2209 303-449-8800 
Del Wilmington, Infotronies, 208 E. Ayre SI. 

. 302-998-0176 
III Des Plaines, Infotronics, 2510 Dempsters SI. 

312-827-7440 
Tex Houston, Infotronics, 4252 Richmond Ave. 

713-621-6671 
DOLAN-JENNER INDS .• INC .• 10 Ingalls CI., Melrose, 

Mass .• 02176, Tel: 617-662-8200; Sis. Mgr: B.J. Dolan 
--, -- Advertisement ---

MICRO-OPTIC fiber optic controls 
PHOTO-OPTIC light sources/receiv­
ers FIBER-UTE fiber optic illumina­
tors. Complete fiber optic line with 
120 variations available from stock -
custom designed glass or plastic fiber 
optic components with or without in­

, terfacing lamps, photosensors I.e.d.'s, 
amplifiers and outputs. ' 
!'The product proven fiber optics com­
pany that works your field and talks 
your language". 

DOLIN METAL PRODS .• INC., 475 President SI., Brooklyn, 
N.Y .• 11215, Tel: 212-596-1400; Sis. Mgr: A. Gorlin 

DOLINKO & WILKENS. INC .• 1901-7 Summ~ Ave., Union 
City. N.J .• 07087, Tel: 201-867'6630; Sis. Mgr: L. 
Dolinko 

DOLPH, JOHN C. CO., New Rd., Monmouth Junction, N.J., 
08852, Tel: 201-DA-9-2333; Sis. Mgr: J.D. Mayes 

DONMAR PRODS., INC .• Box '10125; Denver, Colo., 
80210, Tel: 303-935-4676; Sis,: Mgr: E.B: Koch 

DONNELLY MFG. CO., P.O. Box 71,. Waltham, Mass;, • 
02154, Tel: 617-893-5700; Vice Pres: WE Jones 

DORAN MFG. CO., 1033 Bader SI., Cincinnati, Ohio, 
45225, Tel: 513-681-5424; Sis. Mgr: Q.J. Gindele 

DORIC SCI. CORP., 7601 Convoy CI., San Diego. Calif., 
92111, Tel: 714-277-8421; Sis. Mgr: A. Frowiss 
--- Advertisement ---

Doric digital measurement instru­
ments for low level voltage and current 
measurements and physical data read­
out. Thermocouple, thermistor, plati­
num and RTD temperature readout 
and mUltipoint selection, condition­
ing. Strain, pressure, force, torque, 
load, weight, RPM and horsepower 
measurement and computations. BCD 
digital and analog outputs, .01 %. Nixie 
4isplay; $550-$1500 price. Detailed 
catalogs and riationwide Rep. Call 
'714-277-8421 collect .. 

DORMEYER INDS., 3418 Milwaukee Ave., Chicago: 111., 
60641, Tel: 312-283-4000; Pres: A.F. Dormeyer 

DORNE & MARGOLIN, INC., Sub. Dynaport Elctms., 2950 
Veterans Memorial Hwy., Bohemia, N.Y., 11716, Tel: 
516-585-4000. TWX: 510-228-6502; V.P. Mktg: B. Van 
Hulse 

DORSETI ELCTRNS., D1v. Labarge, Inc., Box 36, Tulsa, 
Okla., 74101, Tel: 918-836-550~, TWX: 910-845-2146; 

. V.P. Sis: T.A. Wright -

DOUGLAS ELECTRONICS; INC., 718 Marina Blvd., San 
Leandro, Cal., 94577, Tel: 415-483-8710; Sis. Mgr: R. 
Jonea ...... _ ............... ~._ ............ _.~ ... _ .... Pga. 1300-1303 

DOUGLAS RANDALL DIV., WaIter Kidde, 6 Pawcatuck 
Ave., Pawcatuck, Conn., 02891, Tat 203-599-1750; SIs. 
Mgr: E.J. Goehring ........................ Pga. 1361,1886,1687 
Ala Huntsville, Powertronies, Box 3384 205-852-8347 
Cal Los Altos, The Parsons Co., One First SI. 

415-941-4745 
Cal Van Nuys, A.L. Assocs. 213-780-1666 
Fla Mattland, Ellis, Box .1261 305-645-1101 
111 Chicago, Ropek-Cahlll, 5439 W. Division 

312-287-7292 
Ind Indianapolis, Reichold, 3520 Dudley Ave. 

317-783-1178 
Md timonium, Barnhill. 1931 Greenspring 

301-252-5610 
MassBraintrea, A. F. Duffy, Box 328 617-335-7724 
Micih Grand Rapids, Relchold, 14 Weston, SE 

616-459-4445 
Minn SI. Paul. Cahill, 3000 Hudson Rd. 612-739-8445 
NY Great Neck, F. Tyllnski, 425 Northern 

516-HN-6-9070 
NY Rochester, M.C. Matthews Co., Box 612 

716-271-2143 
NO. Raleigh, Powertronies, 2454 Medway Dr. 

919-834-6947 
Ohio Parma, M.C. Matthews, 6917 Regency 

216-843-6649 
Pa GlenSide, Elcom, Inc., 130 S. Easton Rd. 

215-885-1325 
Tex Dallas, A. Martin, Box 64513 214-358-3704 
Tex Houston, R. Martin, Box 19291 713-468-3877 
For: Can., Wlilowdale, Onl., F. Taylor, 12 Howard 

M6-222-6924 
DOW CHEMICAL CO., Box 1682, Midland, Midh., 46840, 

Tel: 517-636-1000; Adv. Mgr: A.F. Dalton 
DOW CORNING CORP., Electrical/Electronic Mktg .• 

Midland, Mich., 48640. Tel: 517-636-8000, TWX: 
810-266-9008; Sis. Mgr: J.W. Hayden 

DOW-KEY, Dlv. of Kllovac Corp~ Box 4422, Santa 
Barbara, cal., 93103, Tel: 805-684-4560, TWX: 
910-336-1141; V.P. Mktg: B.J. Washlsko 

1'9 •. 1688-1691,1744,1745,2428 
Ariz Tempe, Wlltronles, Inc. 602-966-4417 
Cal Los Angeles, Rep Assoes. 213-274-8485 
Cal San Francisco, Electro Pacific 415-776-8582 
Conn Hamden, Compar New England 203-288-9276 
Fla Orlando, Holcombe Sis. Agency 305-856-2455 
Ga Atlanta, Holcombe Sis. Agency' 404-233-2837 
III Chicago, Gassner & Clark 312-764-6121 
Iowa Cedar Rapids, Brown-Flanders Eng. 319-366-0635 
Kans Leawood, Vasen Sis. Co. 913-649-0879 
Md Towson, Burgin-Krell Assoc. 301-661-{120 
MassNewton Highlands, Compar New England 

617-969-7140 
NJ Riverton, Given Assocs. 609-629-7249 
NM Albuquerque, Data Handling Co. 505-268-0928 
NY Buffalo, A.F. Lamb Co. 718-874-4900 
NY Great Neck, L.I., Trionic Assoes. 516-466-2300 
NY Kingston, A. F. Lamb Co. 914-336-8833 
NY Rochester, A.F. Lamb Co. 716-544-5580 
NY Syracuse, R.F. Lamb Co. 315-454-2469 
NC ,Charlotte,DGW,lnc; 704-334-7090 
NC Winston-Salem, DGW, Inc. 919-723-4205 
Ohio CinCinnati, Components, Inc. 513-721-2997 
Ohio Cleveland, Components, Inc. 218-842-2737 
Tex Richardson. Norvell Assocs. 214-357-6451 
Va Lynchburg, Burgin-Kreh Assocs. '703-845-5600 
WashBelievue, A. Smith 206-746-6770 
EXP: Mass., Plainville, TEKNIS 617-969-7140 
For: Can., Ottawa, Onl., Whittaker Elctrns. 

613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctrns. 

514-683-3621 
For: Can., Weston, Onl., Whittaker Elctrns. 

. 416-247-7454 
For: Can., W. Vancouver, B.C., Whittaker Elctrns. 

, 604-928-3411 

DRAKE MFG., 4828 N. Olcott Ava~ Harwood Hgts., Ill, 
60656, Tel: 312-867-7227, TWX: 910-221-0236; Sis. Mgr: 
J. Krutak, V.P .................................... .." ... ,.Pgs. 1448,1449 
Cal Inglewood, V & L, 3412 W. Century Blvd. . 

. 213-671-7688 
Cal Menlo Pk .• Straube, 483 Willow Rd. 416-323-2476 
Colo Boulder, Straube Assocs., Inc., Box 1649 

303-443-8600. 
Conn N. Haven, Compo Rep., 22 Broadway 

. 203-239-9762 
Aa N. Miami, Winfield Elctrn., 1875 N.E. 149th SI. 

305·751-5566 

See Page 3073 To Get Your Copy of the. Radio-Electronic Master eeml1971 
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Ga Atlanta, Winfield/Southeast, 2991-D N. Druid Hills 

Rd., N.E. 404-636-3023 
III Chicago, G. Mc. L. Cole, 6514 W. Higgins 

312-774-3535 
Ind Flo Wayne, W.W. Bieberich, Box 1050 

. 219-432-2537 
Kans Shawnee Mission, Koenig-Myers, Box 374 

913-432-8300 
Md Baltimore, Kaufholz Assoc., Box 6232 

301-488-6561 
Md Maryland Hgts., Koenig-Myers, 2721 Beloit 

304-739-1655 
MassNeedham, Camp. Rep., 1116 Great Plains 

617.444-2484 
Mich SI. Joseph, Whitesell & Assoc., Shepard & 

Benning Bldg. 616-983-7337 
Mich Southfield, Whitesell, 25100 Evergreen Rd. 

317-359-9283 
Minn Minneapolis, C.E. Bohlig Co., Box 16095 

612-922-7011 
NY New York, H. Smith, 259 W. 14th SI. 

212-242-2398 
NY Rochester, B.H. Tollefson, 110 Aliens Creek 

716-271-4141 
NY W. Winfield, B. Tollefson, Box 142 315-822-5647 
Ohio Cleveland, Goory SiS., 19555 Henry 

216-331-2055 
Ohio Medina, J. Podolny, Box 565 216-723-1546 
Pa Newtown Sq., Kaufholz Assocs., Box 273 

21.5-356-5000 
Tex Dallas, Techno Assocs., Box 20544 214-357-921.3 
Utah Morgan, Straube, RFD 1. (Highlands) 

801-829-6448 
WashSeattle, F. Haight Co.; 3212 Eastlake Ave. 

206-322-1818 
Wlsc Madison, W.E. Uhalt, 150 S. Marquette 

608-244-1623 
EXP: III., Chicago, E. Magnus, 5715 N. Lincoln 

312-334-1503 
For: Can., Toronto, Onl., Atlas Elcl., 50 Wingold 

416-781-6-174 
DRAKE, R.L., CO., 540 Richards SI., Miamisburg, Ohio, 

45345, Tel: 513-866-2421; Sis. Mgr: P.W. Drake 

DRANm ENGRG. LABS., 1233 North Ave., Plainfield, 
N.J., 07062, Tel: 201-755-7080; 515. Mgr: A. Ackerman 

Pgs_ 433-438,1870,1871 
Ala Huntsville, Ridge Instr., 7220 Governors Dr. W. 

205-837-321,1 
Ariz Tempe, Tari Engrg., Box 27806 602-258-0571 
Cal San Diego, Qualtronics, 3731 6th Ave. 

714-291-3991 
Cal Sunnyvale, Waldman Assoc., 1094 W: Evelyn 

Ave. 408-245-2500 
Cal Woodland Hills, H.F. Richardson, 4851 Almidor 

Ave. 213-888-1731 
Fla Maitland,- Greenstein Assoc., 1205 Winston Rd. 

305-831-5380 
Ga Atlanta, Ridge Instr., 3094 McCulley Dr. 

404-939-1554 
Haw Honolulu, Aloha Assocs., Waikiki Imperial Towers, 

225 Liluokalani Ave. 808-922-3819 
III Chicago, Megatek, 1915 N. Harlem Ave. 

, 312-889-1277 
Md Elicott City, Gans-Fryling, Inc., 9516 Michaels Way 

\ ' 301-837-6311 
MassAttleboro, Elctrn. SiS., Box 276, 617-222-4078 
Minn Hopkins, Megatek, 128 N. Jackson SI. 

612-935-5243 
NJ Fairfield, K L S Assoc .. 387 Passaic Ave. 

201-227-2900 
NY Kings Park, K L S Assocs. 212-233-4849 
NY Syracuse, DB Assocs., Box 14 315-446-0220 
Ohio Cleveland, Electro Sis., 851 E. 222nd SI. 

216-261-5440 
. Ohio Dayton, Electro Sis., Box 3122 513-426:5551 
Pa Norristown, Data-Rep. Assocs., Box 349 

, 215-279-8210 
Pa Pittsburgh, Electro Sis., 201 Penn Ctr. 

412-371-9449 
Tenn Oak Ridge, Ridge Instr., 140 E. Division Rd. 

615-483-1311 
Tex Richardson, Lear Assocs., Inc., Box 1266 

214-231-7696 
Va Arlington, Gans-Fryling, 2030 16th SI., N. 

703-527-3262 
WashSeattle, Datacom Assocs., 2207 Fairview E. 

206-329-2989 
For: Can., Kanata, Onl., W. Kenwood Controls &. 

Equip. Ltd., Box 127 613-836-4202 

See Page 957 for TRADE NAME DIRECTORY 

Advertisement --­

Dranetz Engineering Laboratories is 
expert in the field of AC Measure­
ments including Impedance, Admit­
tance, Phase Angle, Voltage and 
Directivity under pulsed or CW condi­
tions over wide dynamic ranges of Fre­
quency and Magnitude. Analog or 
Digital outputs' are available. In­
dividual instruments or complete sys­
tems as required. 

DRESSEN-BARNES ELCTRNS., 250 N. Vinedo Ave., 
Pasadena, Cal., 91107, Tel: 213-681-0643, TWX: 
910-588-3780; SIs.. Adm. Mgr: W.H. Beal 

Pgs_ 686-690 
Ala Birmingham, Technical Mktg. Inc., Box 5971 

205-871-5431 
Ariz Phoenix, Williams-Assocs., 2250 N. 16th 

602-254-6085 
Cal Los Altos, E. Landa Co., Box 639 415-948-0564 
Cal Pasadena, Dressen-Barnes, 250 N. Vinedo 

213-795-7731 
Cal San Diego, Vistronics, Box 20094 714-283-3946 
Colo Denver, Williams-Assocs., 4971 Jackson 

303-388-4391 
Fla Hallandale, Tech. Mktg., Box 127 305-563-8585 
Fla Orlando, Tech. Mktg., 1511 E. Robinson 

305-843-2500 
Fla SI. Petersburg, Tech. Mktg., Box 13196 

305-843-2500 
Ga Marietta, Tech. Mktg., Box 1152 404-435-0079 
III Wheaton, Engrg. Prods., 25 W. 485 Geneva Rd. 

312-653-6826 
Kans Tonganoxie, Impala Inc. 816-931-8895 
Md Rockville, Eastronics, 14616 Southlawn 

301-762-8445 
MassBedford, D. Greene Org., Box 290 617-275-6400 
Minn SI. Paul, Engrg. Prods., 717 Raymond 

612-646-8819 
.",.. Lf~ ......... ,....it •• 1 ........... 1 .. aone: ~A ........ ,", .............. 0._". __ - _ .• ~, ...... _._. ____ "_._ .. _ .. ____ . 

913-299-9622 
NM Albuquerque, Williams, 420 Washington, S.E. 

505-255-1638 
NY Binghamton, A & D Dev., Country Club Rd. 

607-797-3236 
NY Hartsdale, Compo SiS., 221 E. Hartsdale 

914-725-1050 
NY Rochester, A & D Devices, 320 N. Wash. 

716-586-8033 
NY Verona, A & D Devices, Rd. 1 315-337-7321 
NC Greensboro, Tech. Mktg., Box 6664 919-274-2570 
Tex Dallas, Stevens Sis. Co., Box 34493 

214-350-2476 
WashSeattle, Avionics-Liaison, 6770 Perimeter S. 

206-707-3870 
DRI-CLAVE CORP., 54 Kinkel Sl.,Westbury, N.Y., 11590, 

Tel: 516-333-2800; Sis. Mgr: A. Spencer 
DRIVER, WILBUR B. CO., 1875 McCarter Hwy., Newark, 

N.J., 07104, Tel: 201-481-3100; V.P. Mktg: C. Phayer 
DUAL-LITE CO., Simm La., Newtown, Conn., 06470, Tel: 

203-426-2585; Sis. Mgr: D.H. Locke 
DUBOIS CHEMS., Div/W.R. Grace Co., DuBois Tower, 

Cincinnati, Ohio, 45202, Tel: 513-762-6000; Sis. Mgr: A. 
Thompson 

DU-CO CERAMICS CO., 900 Main SI. Extension, 
Saxonburg, Pa., 16056, Tel: 412-352-1511, TWX: 
412-855-5350; Sis. Mgr: W.R. Golya 
--- Advertisement ---

Precision ceramics in steatite, cordier­
ite, alumina, porcelain 'and other spe­
cial compositions in the form of tubes" 
rods, washers, bushings, bobbins and 
special shapes made to customer 

. speCifications. Complete facilities are 
available ,for notching, slotting, turn­
ing, tapping and other exacting ma­
chining operations. 

DUDEK & BOCK SPRING MFG. CO., 5100 W. Roosevelt 
Rd., Chicago, 111.,60650, Tel: 312-379-4100; Sis. Mgr: 
S.E. Wittek 

DU KANE CORP., 2900 DuKane Dr., SI. Charles, III., 
60174, Tel: 312-JU-4-2300; 'Acting Sis. Mgr: J.M. Stone 

DUMONT ELECTRON TUBES, Div. of Fairchild Camera & 
Instr. Corp., 750 Bloomfield Ave., Clifton,' N.J., 07015, 
Tel: 201-773-2000, TWX: 710-989-7149; Sis. Mgr: E. 
Swenarton 

DUMONT OSCILLOSCOPE LABS., INC., 40 Fairfield Pl., 
W. Caldwell, N.J., 07006, Tel: 201-228-3665, TWX: 
710-734-4308; Sis. Mgr: P. Zagaria 

DUMORE CO., 1300 17 51., R~cine, Wisc., 53403, Tel: 
414-633-8221; Gen'l. Sis. Mgr: C.A. Oostman 

DUNCAN ELCTRNS., INC., Sub. Systron Donner Corp., 
2865 Fairview Rd., Costa Mesa, Cal., 92626, Tel: 
714-545-8261, TWX: 910-595-1128; Mktg. Mgr: R.E. 
Darringer 

DUNTON, MW. CO., 350 Kinsley Ave., Providence, R.I., 
02903, Tel: 401-331-3600; Sis. Mgr: J.J. Carter 

DUOTONE CO., INC., Box 1168, S. Miami, Fla., 33143, Tel: 
305-665-1121; Sis. Mgr: S. Nester 

DURA MAGNETICS, INC., 5506 Schultz Dr., Sylvania, 
Ohio, 43560, Tel: 419-882-0591; Sis. Mgr: D.C. 
Kuchers 
--- Advertisement ---

ALNICO, CERAMIC, RUBBER 
PERMANENT MAGNETS - Over 
500 standard sizes and shapes. Com­
plete abrasive grinding and cutting 
facilities. MAGNETIC PRODUcrS 
FROM STOCK OR MADE TO 
YOUR REQUIREMENT - Magnetic 
separators, holding devices; conveyor, 
paint and plating racks; insulated mag­
nets. CATALOG UPON REQUEST. 

DURA' PLASTICS N.Y., INC., 49 Richmondville Ave., 
Westport, Conn., 06880, Tel: 203-227-9588; Sis. Mgr: 
J.F. Layman 

DURAKOOL,INC., 1010 N. Main 51., Elkhart, Ind., 46514, 
Tel: 219-264-1116; Sis. Mgr: K.l. Considine 

DURAMARK, INC., 2 Secatoag Ave., Port Washington, 
N.Y., 11050, Tel: 516-883-6868, TWX: 510-223-0817; 
Sis. Mgr: H. Pagorek 

DURAMIC PRODS., INC., Sub. of Kawecki Berylco Inds., 
Inc., 430 Commercial Ave., Palisades Park, N.J., 07650, 
Tel: 201-947-8313; Prod. Mgr: C.A. Olmo 

DURANT DIGITAL INSTRS., Cutler Hammer Co., 625 N. 
Cass St, Box 748, Milwaukee, Wise., 53201, Tel: 
414-271-9300, TWX: 414-273-4559; Sis. Mgr: J.K, 
McGinley ................................................................ Pg. 1316 
Ala Birmingham, J. Spader, 2805 Crescent 

205-879-1366 
Cal Los Angeles, 1710 N. La Brea Ave. 213-876-4000 
Colo Denver, Vinson Assoc., 2145 S. Clermot 

303-757-5151 
Conn Stamford, 1116 Summer SI. 203-327-1750 
Fla Clearwater, H. Gross, 314 S. Missouri 

813-446-6649 
III Chicago, Durant Co., 6270 W. North Ave. 

312-237-1222 
Kans Mission, 5845 Horton 913-262-2199 
Md Baltimore, Durant Co., 320 Hillen Rd. 

301-825-6626 
MassWakefield, 544 Salem 51. 617-246-0024 
Mich Detroit, Durant, 26847 Grand River 313-535-3630 
Minn MinneapoliS, 4510 W. 77th 51. 612-926-0919 
Mo SI. Louis, 8118 Page Blvd. 314-423-3431 
NY Rochester, Durant Co., 474 Thurston Rd. 

716-328-5700 
NC Charlotte, 4200 Park Rd. 704-525-3149 
Ohio Cincinnati, Durant, Roselawn Ctr. Bldg. 

513-531-5073 
Ohio Cleveland, Durant, 24800 Chagrin Blvd. 

216-464-8787 . 
Ore Beaverton, N.R. Schultz Co., Box 156 

503-646-1345 
Pa Baia-Cynwyd, 7 Heather Rd. 215-664-0336 
Tex Houston, 3303 Louisiana 713-528-7864 
WashBelievue, N. Schultz, 309-112th Ave. 

206~454-5224 
Wisc Milwaukee, 622 N. Cass SI. 414-271-9300 
For: Can. London, Onl., Wainbee, 349 Ridout 

519-433-7881 
For: Can. Toronto, Onl., Wainbee, 121 City View 

416-248-5621 
For: Can. Montreal, Que., Wainbee, 675 Orly 

. 514-636-4870 
DURANT MFG. CO., 625 N. Cass 51., Milwliukee, Wisc., 

53201, Tel: 41'4-271-9300, TWX: 910-262-3307; Sis. 
Mgr: J.K. McGinley 

DUREZ PLASTICS DIV., Hooker Chem. Corp., 1921 Walck 
Rd., N. Tonawanda, N.Y., 14120, Tel: 716-695-1600, 
TWX: 710-262-1266; Sis. Mgr: E.F. Borro 

DURIRON CO., INC., 425 N. Findlay 51., Dayton, Ohio, 
45401, Tel: 513-254-5344; V.P. Sis: W.O. Halloran 

DUTREX INDS., INC., 150 Fifth Ave., New York, N.Y., 
10011, Tel: 212-777-8100; Sis. Mgr: H.H. Friedman 

DYNA MAGNETIC DEVICES, INC., 200 Frank Rd., 
Hicksville, N.Y., 11802, Tel: 516-681-5100; Sis. Mgr: 
J.F. Parker 

DYNA TECHNOLOGY INC., Sub. Ecological Science 
Corp.,2201 East 7th St, Sioux City, Iowa, 51102, Tel: 
712-252-1821; Dir. Mktg: D.E. Anderson 

DYNACHEM CORP., 13000 E. Rrestone Blvd., Santa Fe 
Springs, Cal., 90607 

DYNACOOL MFG. CO., INC., 1 Russell SI., Saugerties, 
N.Y., 12477, Tel: 914-246-4902; Sis. Mgr: l. Gould, Jr. 

DYNACOR, Div. Vectrol, Inc., 1010 Westmore Ave., 
Rockville, Md., 20850, Tel: 301-424-6900; Sis. Mgr: R. 
Mitchell 
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DYNAGE, 1331 Blue Hills Ave., Bloomfield, Conn., 
06002, Tel:' 203-243-0315, TWX: 7100425-6063; SIs. Mgr: 
Peter J. Klein ............................. _ ................ Pgs. 692-700 
Ariz Phoenix, Meas. Conslls., Box 11099 

602-264-1279 
Cal Burbank. Tech. Sources. 2104 W. Magnolia 

213-849-6864 
Cal Los Alios. Sys. Mktg. Conslts .• Box 1376 

\ 415-941-4777 
ConnBnstol. E-P-R. 281 Vera Rd. 203-584-2202 
Fla Orlando. Datarep. Box 5929 305-855-8945 
III laGrange. Bard Assocs .• laGrange Ind·1. Pk. 

312-354-0660 
Ind Indpls .• Bard Assocs .• 4000 Meadows 

317-547-3113 
MassConCord. E-P-R. 1113Lexington Rd. 

617-259-8429 
Mich SI. Clair Shores. J. Thorpe. 28915 Harper 

. . 313-779-6363 
Minn Mpls .• Bard Assocs .• 4640 W. 77th 612-922-8233 
Mo Kansas City. PAC. Box 11584 816-761-3313 
NY Buffalo. R. Mitscher. Ellicott 'Square Bldg. \ 

716-652-3835 
NY Elmont. Crane & Egert. 146 Meacham Ave. 

516-488-2100 
Ohio Dayton. Midwest Mktg .• 137 Lakeview 

513-433-2511 
Pa Paoli. Stitzer Assocs .• 24 State Rd. 215-644-5500 
NC Raleigh. R. Mitsche'. Box 10541 919-828-0575 
Tex Dallas. Merit Co .• 10030 Monroe SI. 

214-352-8040 
Va Alexandria. W. Brown. 325 First 703-836-1800 
For: Can .• Toronto, Ont .• Advance Tech .• Box 307 

416-333-5535 
DYNAIR ELCTRNS. INC .• 6360 Federal Blvd .• San Diego. 

Calif .• 92114. Tel: 714-582-9211. TWX: 910-335-2040; 
Sis. Mgr: D.A. Keller, 

DYNALEX. INC .• 885 Front SI.. Burbank. Cal.. 91502. Tel: 
213-849-2221 

--- Advertisement ---

DYNALEX is an industry leader in 
advanced data handling and in­
strumentation equipment. A complete 
product line of synchro and ;malog-to­
digital converters, multiplexers, con­
trollers and signal conditioning 
amplifiers is manufactured by Dyna-

• lex. These products complement the 
proven capability in data acquisition 
and control systems fOr commercial, 
industrial and defense applications. 

DYNALCo' CORP .• 4107 N.E. 6th Ave .• Ft. Lauderdale. 
Fla .• 33308. Tel: 305-563-8461; Sis. Mgr: B. Rogers 

DYNALOY. INC .• 7 Great Meadow La .• Hanover. N.J .• 
07936. Tel: 201-887-9270; Sis: H. Gallop 

DYNAMIC AIR ENGRG .• 620 E. Dyer Rd .• Santa Ana. Calif .• 
92705. Tel: 714-540-1000; Sis. Mgr:.H.E. Lever 

DYNAMIC CONTROLS CORP .• 8 Nutmeg Rd .• S. Windsor. 
Conn .• 06074. Tel: 203-289-6807. TWX: 710-425-1994; 
Sis. Mgr: T. Farkas 

DYNAMIC DATA CORP.. 1183 Chesapeake Ave .• 
Columbus. Ohio. 43212. Tel: 614-488-7073; Pres: V.L. 
Sell 

DYNAMIC GEAR. 4571 N.W. 8th Ave .• FI. Lauderdale. Fla .• 
33309. Tel: 305-565-9421. TWX: 510-955-9848; Sis. 
Mgr: T.J. Smith 

DYNAMtC INSTR. CORP~ OEM Dlv., 115 E. Bethpage 
Rd., Plainview, N.Y., 11803, Tet 516-694-6000, TWX: 
510-224-6482; Sis. Mgr: J.J. Gildea ........ Pgs.681,1586 
Ariz Scottsdale. Runyon. 6825 E. Thomas 

602-947-5711 
Cal MI. View. Repex. 2015 Lalham SI. 415-969-9200 
Cal Pasadena. Electro-Mechanical Instrs .• 1388 E. 

Walnul SI. 213-MU-1-2748 
Conn Bloomfield. Zaslow Sis .• 6 Newberry Rd. 

. 203-242-7781 
Conn Milford. zaslow Sis .• 49 Clark SI. 203-878-1094 
Fla Miami Beach. Geartner Assocs .• 350 Lincoln Rd. 

, . 305-531-0200 
III Northfield. Adcon Assocs .• 466 Central Ave. 

r 312-466-6486 
Ind FI. Wayne. McDonald Sis. Co .• Box 2848 

219-745-9214 
Mass Lowell. Zaslow Sis .• 339 Middlesex SI. 

617-458-8452 
MassNorthbor. Zaslow Sis .• 371 Howard SI. 

617-393-8150 
Minn Minneapolis. JosCo Sis .• 4815 W, 77th SI. 

612-927-5858 
NJ Pompton Lakes. R. Home Assocs .• 2282 . 

Hamburg Tpke. 201-835-7400 
NY Hicksville. S. Goodman. 4A Midland Ave. 

516-931-7022 
NY Syracuse. Naylor Elec .• 1718 Erie BI .• E. 

315-GR-2-9183 

Pa Glenside. C.A. Briggs. 114 Keswick Ave. 
215-885-2244 

Tex Dallas. R.F. Kimball. 5531 Dyer SI. 214-363-5431 
For: Can .• Poinle Claire 730. Que .• Aeromotive Engrg. 

Prods .• 147 Hymus Blvd. '514-695-6413 
For: Can .• Toronto. Onl.. Aeromotive Engrg. Prods .• 

Ltd .• 1912 A. Avenue Rd. 416-783-4288 
DYNAMIC PRECISION CONTROLS. 449 E. Main St.. 

Hagerstown. Ind .• 47346. Tel: 317-489-4431 
DYNAMIC SYS. ELCTRNS. CORP., 1310 W. 23rd SI.. 

Tempe. Ariz., 85281, Tel: !I02'967-8644. TWX: 
910-950-1941; Sis. Mgr: M. Mougel 

DYNAMICS INSTR; CO., '583 Monterey Pass Rd., 
Monterey Pk., Cal;, 91754, Tel: 213-283-m3; Mktg. Mgr: 
D.E. Cantrell ............................................................ Pg.432 
Ala Hunlsville. ALMEGA. Holiday Off. Clr. 

205-881-6635 
Ariz Phoenix. J. Smith. 11032 N. 34th 602-942-3233 
Colo Boulder. J. Smith, Box 3257 303-449-75Q9 
III Chicago. P. Lind Elcl.. 5483 N. Northwest Hwy. 

. 312-774-1246 
Kans Levenworth. McGraw Engrg .• 512 McDonald Rd. 

913-651-2929 
Mo Florissant. McGraw Engrg .• Box 511 

314-831-0342 
Mlnn Circle Pines. P. Lind Elc!.. 10104 Sunset Rd. 

612-786-5770 
NJ Ridgewood. Hansen AssOcs .• Box 806 

201-652-7055 
NM Albuquerque. J. Smith. Box 8412 505-255-2111 
NY Huntinglon Sla .• Hansen. 20 Rolling Hills 

212-947-0379 
NY Lyons Falls. A & D Devices. Inc .• Box 365 

315-337-7321 
NY Rochester. A I D Devices. 320 N. Washington 

716-586-8033 
Ohio Cleveland, Instr. Sys .• 21877 Euclid 216-486-0782 
Ohio Dayton. Inslr. Sys .• 3481 Office Pk. 513-293-8095 
Ore Portland. McLaren-Topp. 5319 S.W. Westgate 

503-297-2248 
WashBelievue. McLaren-Topp. Box 250 206-746-5750 

DYNAMICS RESCH. CORP .• 50 Concord St.. Wilminglon. 
Mass .• 01887. Tel: 617-658-6100. TWX: 710-347-0291; 
Sis. Mgr: A.W. Sill 

DYNAPAR CORP .• Louis Allis Div .• Litton Inds .• 1675 
Delany Rd .• Gurnee. III .• 60031. Tel: 312-662-2666; 
TWX: 910-262-3160; Sis. Mgr: J. Appelgren 

DYNARAD, INC., 1416 Providence Hwy., Norwood, 
Mass~ 02062, Tel: 617-762-7930; SIB. Mgr: S. Rubin 

Pg.439 
Ala Huntsville, J.P. Stoddard. Box 1062 205-852-5292 
Cal Placentia. K'Son Corp .• 743 Dunn Way 

714-524-1700 
DC Wash .• Harrison Engrg. Svc .•. Box 5510 

202-363-2697 
Fla Orlando. Physimetrics. 999 Woodcock 

305-841-4959 
Ga Atlanta. Physimetrics. 3376 Peachtree 

404-261-8720 
Mas~Norwood. Dynarad. Inc .• 1416 Providence Hwy. 

617-762-7930 
NM Albuquerque. Soulhweslern Eng·g. & Equip. Co .• 

707 First Nat'l Bank Bldg. E. 505-265-6775 
NY Hauppauge. Bamett Assocs .• 550 Smithtown 

By-Pass 516-724-0202 
Tex Dallas. Southweslem Eng·g. & Equip. Co .• 6300 

N. Cenlral Expwy. 214-363-6501 
DYNASCAN CORP .• 1801 W. Belie Plaine Ave.:Chicago. 

111 .• 60613. Tel: 312-327-7270; Mkt: Mgr: M.E. Bond 
DYNASIL CORP. AMERICA. Box D. Berlin. N J. 08009. Tel: 

609-767-4600 , 
DYNASONICS CORP .• Box 672. Pipeslone. Minn .• 56164. 

Tel: 507-825-5441; Sis. Mgr: B. Brual 
DYNATECH CORP .• 1225 E. Wakeham. Santa Ana. Cal.. 

92702. Tel: 714-547-6559; Sis. Mgr: E.L. Krause 
DYNATRONIC CABLE ENGINEERING CORP .• 136 San 

Femando. Los Angeles. Cal.. 90031. Tel: 
213-225-5611. TWX: 910-321-4155; Sis. Mgr: J.B. 
Miller 

DYNATRONIC CABLE ENGRG .• Sub. National Wire & 
Cable. 136 San Fern8!ldo Rd.. Los Angeles. Cal.. 
90031. Tel: 213-225-5611. TWX: 910-321-4155; Sis. 
Mgr: J.B. Miller 

DYNISCO DIV .• Microdot. Inc .• 20 S. West Pk .• Weslwood. 
Mass.. 02090. Tel: 617-326-8210; Sis. Mgr: R.T. 
Carrara' 

DYNOGRAPHIC ELCTRNS. CORP .• 57 Bloomingdale Rd .• 
Hicksville. N.Y .• 11801. Tel: 516-WE-5-8080; Sis. Mgr: 
L. Zimmerman . 

DYONICS. INC .• 71 Pine SI.. Woburn. Mass .• 01801, Tel: 
617-935-5900; Sis Coord:. A.A. lerubino . 

DYTRO CORP., 63 Tec St., HIcksville, N.Y., tl801,Tel: 
516-822-2130; Sis. Mgr: M. Raphael ................. Pg. 440 
Ariz Phoenix. Cleveland Entprs .• 1018 E. Indian School 

602-264-1969 
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Cal No. Hollywood. Crown Elctrns .• 5657 Lankershim 
213-877-3550 

Cal San Mateo. Dayton Assocs .• Box 1461 
415-967-9417 

Colo Littlelon. Cleveland Entprs .• Box 209 
303-771-6242 

MassWaltham. Inslr.,Conlrol & Meas .• 223 Cresent 
617-891-8059 

Mich Detron. H. Teplitz. 26847 Grand River 
313-537-9058 

NM Albuquerque, Cleveland Entprs .• 2633 Texas N.E . 
. ' 505-296-7671 

NY Bronx. Bradley. 130 Van Cortlandt Ave .• W. 
. 212-KI'9-8500 

Ohio Cleveland. Teplitz. 3945 Meadowbrook 

Ohio Dayton. H. Teplitz. 3718 Salem 
Tex Houslon •. Leeco. 7727 Arrowhead 
Tex . Richardson. Leeco. Box 1266 

216-371-2044 
513-277-6531 
713-649,7727 
214-231-7696 

. DYTRONICS CO., 4800 Evanswood Dr~ Columbus, 
Ohlo;43229, Tel: 614-885-3303; Sis. Mgr: P.A. Ryan 

Pg.441 
Ariz Phoenix. Hyer Assocs .• 3003 N. Cenlral Ave. 

602-275-7524 
Cal Downey. Wieler. 10842 S. Paramont 

21.3-861-9223 
Cal Sunnyvale. Wieler. 405 S. Sunnyvale 

. 408-736-6098 
Colo Denver. Hyer. 2335 S. Inca 303-936-4681 
Fla FI. Lauderdale. Beacon Elctm .• 651 N.E. 45th 

305-564-4298 
Fla Maitland. Beacon Elctrn .• 540 S. Maitland . 

305-647-3498 
Ga Atlanta. Beacon Elctm .• 2285 Peachlree Rd .• N.E. 

404-351-3654 
III Des Plaines. Marsland Assoc .• 1000 Execulive 

Way 312-775-1309 
Ind Indpls .• Marsland. 3734 Carrollton 317-924-3568 
MassWaltham, Elctrn. Comps .• 611 Trapelo 

617-894-6921 
Minn Mpls .• Marsland. 231 N. Edgewood 612-545-4481 
Mo SI. Louis. Marsland. 100 SI. Francois 

314-831-0015 
NJ Englewood. Central. 44 N. Dean 201-568-0808 
NM Albuquerque. Hyer,.6401 Acoma. S.E. 

. 505-265-5961 
NY Buffalo. Angus Inslr .• 961 B Maryvale Dr. . . 

713.,633-4210 
NY New York. J. Plasencia. 521 FIfth Ave. • 

212-867-8084 
NY Plainview. Central. 11 Commercial 516-433-0808 
Ohio Medina. McShane. 124 Washinglon. W. 

. 216-725-4568 
Pa Paoli. T. Gnffin Co .• 46 Darby Rd. 215-644-7710 
Tex Dallas. Airep Elclrns .• 6300 N. Central Expwy. 

. 214-363-5291 

E-H RESCH. LABS., INC., Dept. A •. , 51511th St., Oakland, 
Cal., 94604, Tel: 415-834-3030, EXT.319, TWX: 
910-366-7258; SIs. Mgr: D. Carney ............ Pgs. 442-447 
Ala Huntsville. BCS Assocs .• Box i 273 205-881-6220 
Ariz Phoenix. Hytronic Meas .• 1017 N. Third 

602-253-6104 
Cal Burbank. E-H Resch. Labs .• 99 E. Magnolia 

213-849-6508 
Cal Oakland. E-H Research Labs .• Box 1289 

415-834-3030 
Colo Denver. Hytronic Meas .• Inc .• 4940 E. 39th 

. 303-388-4081 
ConnW. Hartlord. Inslr. Dynamics. 345 N. Main . 

203-233-5503 
Fla Orlando. BCS Assocs .• 940 N. Fem Creek 

305-843-1510 
III Chicago. Carter Elclrns .• 4919 W. 63rd 

.' 3 t 2-585~5485 
III Elk Grove Vlg .• E-H Research Labs .• 700 Nicholas 

312-439-2701 
Md Baltimore. E-H Research Labs .• Box 5630 

. . '301-532-7400 
Md Silver Spgs .• Brimberg. 814 Thayer 
MassWakefield: Instr. Dynamics. Lakeshore Off. Pk. 

617-245-5100 
Mich Delroit. WKM AsSocs .• 1474 E. Outer' 

313-892-2500 
Minn Mpls .• Carter Elctrns .• 1025B Evergreen 

, 612-544-9393 
Mo SI. Louis. Carter Elctrns .• 400 Brooks 

314-731-2237 
NJ Camden. QED Elctrns .• 2916 Federal 
NJ Union. SBM Assocs .• 1519A Stuyvesant 

201-687-8737 
NM Albuquerque. Hytronic Meas .• 205 San Pablo , 

505-268-3941 
NY Pleasantville. SBM AssoeS .• 28 Hobby 

914-769-1811 
NY Rochester. SBM Assocs .• 800 Linden 

716-381.:a330 
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NC Greensboro, BCS Assocs., Box 6426 

919-273-1918 
Ohio Cleveland, WKM Assocs., 16141 Puritas 

216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hills 

513-434-7500 
Ore Portland, McLaren-Topp, 5319 S.W. Westgate 

503-297-2248 
Pa Pittsburgh, WKM Assocs., 90 Clairton 

412-892-2953 
Tex Dallas, Data Mktg., 10048 Monroe 214-358-4643 
Tex Houston, Data Mktg., 3925C Dacoma 

713-686-9627 
WashBelievue, McLaren-Topp, Box 250 206-746-5750 
Wisc Milwaukee, Carter Elctrns., 6400 W. Capitol 

E & M LABS., 5388 Sterling Clr. Dr., Westlake Village, 
Cal., 91360, Tel: 213-889-1470, TWX: 910-494-1953; Sis. 
Mgr: J. Cole .......................................................... Pg. 1557 
Ala Huntsville, Currie Aerospace Assoc., Box 1424 

205-536-5650 
Ariz Phoenix, Jarko Assocs., 2032 N. 27th Ave. 

602-272-2684 
Cal Sunnyvale, Waldman Assocs., 1094 W. Evelyn 

Ave. 408-245-2500 
Cal Westlake Village, 3 DBM, Inc., 5388 Sterling Ctr. 

Dr. 213-889-2300 
Fla Orlando, Currie Aeorspace Assoc., Box 13229 

305-855-0843 
III Park Ridge, RF Specialists, 118 W. Higgins Rd. 

, 312-698-2044 
Ind Indianapolis, R.F. Specialists, 6410 Woodwind Dr. 

317-783-7630 
MassLexington, Zieco Inc., 18 Muzzey SI. 

617-861-8300 
Minn Minneapolis, R.F. SpecialiSts, 4542 4th 51. N.E. 

612-560-1222 
NJ Englewood, Central Assocs., Inc., 44 N. Dean SI. 

. 201-568-0808 
NJ Merchantsville, Megargel/Himmelstein Assoc., 

t!nn t!~" "no .. -_ ... --- --_. 
NY No. Syracuse, Naco Elctrns., S. Bay Rd. 

315-699-2651 
NY Plainview, Central Assocs., Inc., 11 Commercial 

SI. 516-433-0808 
NY Schenectady, Naco Elctrns., 1032 Merlin Dr. 

518-785-3750 
NY Utica, Naco Elctrns. Corp., 2631 Edgewood Rd. 

315-732-1801 
NC Winston-Salem, Currie Aerospace Assoc., Box 

10329 919-725-1927 
Tex Dallas, Sterling Elctrns. Corp., 11111 N. Central 

Ewy. 214-369-3481 
Va Alexandria, Vanguard Engrg. Sis., 2110 Wilkinson 

PI. 703-768-1660 
WashSeattle, Datacom Assoc., 2207 Fairview E. 

. 206-329-2989 
E-T-A PRODS. CO. AMERICA, 6284 N. Cicero Ave., 

Chicago, III., 60646, Tel: 312-545-1553; Sis. Mgr: E. 
Roger 

E-TRONICS,5901 Noble Ave., Van Nuys, Cal., 91401, Tel: 
213-787-5581, TWX: 910-495-1759; Sis. Mgr: F. Black 

EV IGAME,INC., 80 Commercial SI., Freeport, N.Y., 11520, 
Tel: 516-378-0440; Sis. Mgr: I. Seaman 

E-Z:HOOK, TEST PRODS., Div. of Tektest, Inc., Box 
1405, Arcadia, Cal, 91006, Tel: 2·,3-285-8,54, TWX: 
910-582-1614; Sis. Mgr: C. Haskin ........ Pgs.2621·2623 
For: Can., Downsview, Onl., L. Finkler, 25 Taro Rd. 

416-630-9103 
E-Z WAY PRODS., INC., Box 17196, Tampa, Fla.,.33612, 

Tel: 813-971-1961; Sis. Mgr: J. Schiffer 
EAGLE ELEC. MFG. CO., 23-10 Bridge Plaza, S., L. I. C., 
. N.Y.,ll101, Tel: 212-ST-4-9200; Sis. Dir: J. Ludwig 

EAGLE MAGNETIC CO., Box 24283, Indianapolis, Ind., 
46224, Tel: 317-297-1030; Sis. Mgr: J.L. Coddington 

EAGLE-PICHER INDS., INC., Electronics Div., "c" & Porter 
Sts., Joplin, Mo., 64801, Tel: 417-623-8000, TWX: 
910-774:4508; Mgr. Cants: J.A. Black 

EAGLE-SIGNAL DIV., E.W. Bliss Co., 736 Federal St, 
Davenport, Iowa, 52803, Tel: 319-326-8111, TWX: 
910-525-1213; Mktg. Mgr: P.R. Anderson 

Pgs. 1317,1693 
(Timer-Counter Prods. Reps.) 
Ala Birmingham, McConnell Sis. & Engr. Co., Box 

5825 205-871-3501 
Ariz Scottsdale, J.T. Aldrich Co., Box 1299 

, 602-945-8598 
Cal Burlingame, Campbell & George Co., 840 Mahler 

415-697-2965 
Cal Los Angeles, Hundley, 3282 Fletcher Dr. 

, 213-255-7111 
Colo Denver, D.E. Bond, 5505 E. Evans Ave. 

303-756-1234 
Fla FI. Lauderdale, Ward Engrg., 1718 N.E. 28 

305-564-4883 
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Fla Jacksonville, Ward Engrg., 2727 Phyllis 
904-388-7656 

Fla Orlando, Ward Engrg., 7040 Lake Ellenor 
305-851-0725 

Ga Atlanta, B. Fancher, 4226 Pleasantdale 
404-448-7078 

III Chicago, Kelburn Engrg. Co., 6545 N. Olmsted 
Ave.' 312-775-5722 

III Moline, J. Otis & Assocs., 4520 River Dr. 
309-782-3276 

Ind Indianapolis, Kelburn Engrg, Box 40251 
317-846-5574 

La Baton Rouge, Thompson Equip., Airbase Ave. 
504-355-6663 

La New Orleans, Thompson Equip. Co .. 4020 Thalia 
. SI. 504-822-1336 

Md Baltimore, H.M. Wood, 2117 Eastern Ave. 
301-276-1505 

MassNorwood, Gibson Engrg., 90 Broadway· 
617-769-3600 

Micn Detrott, R.D. Ernest, 12818 Puritan 313-861-7311 
Mich Grand Rapids, Mackinaw Engrg. Co.,. 4071 Laike 

Michigan Dr. 616-453-6361 
Minn Mpls., Hallock Co., 5316 Excelsior Blvd. 

612'920-6100 
Mo Kansas City, Conrow Co., 3300 Wyoming SI. 

816-531-6065 
Mo SI. Louis, R. Greene, 1830 S. Hanley Rd. 

314-644-2666 
Neb Omaha, J. Otis, 8990 W. Dodge 402-397-2189 
NJ Hackensack, C. Ribble, 31 di Carolis CI. 

201-342-2602 
NY Buffalo, Munhall Co., 14 Lafayette Sq. 

716-856-1212 
NC Charlotte, B. Fancher, Box 1503 704-376-1753 
Ohio Cleveland, J.L. Finnicum & Assoc., 1495 Warren 

Rd. 216-226-7076 
Ohio Dayton, Thai-Mar, 3232 Encrete La. 513-298-9939 
Okla Okla City, C.B. Anderson Elec., Box 761 

405-751-2771 
Okla Tulsa, C.B. Anderson Elec., 6708 E. 13 SI. 

918-836-4661 
Ore Portland, Branam Instr., 6019 .N.E. Union 

, 503-285-986t 
Pa Havertown, W.F. Keegan, 614 Darby Rd. 

215-528-6640 
Pa Monroeville, H.A. Deevers, 409 Beatty Rd. 

412-372-7900 
Tex Addison, L. Elliot Co., 701 N. Dooley Rd. 

. 214-239-8533 
Tex Missouri City; L. Elliot Co., Box 428 713-499-1571 
Utah Salt Lake City, C.W. Silver, 550 W. 7th 51., S. 

801-355-5377 
WashSeattle, Branom Instr., 2137 Second Ave. 

206-622-7320 
WVa Charleston, Skaff Engrg. Co., 3418 Staunton Ave., 

S.E. 304-342-0131 
Wisc New Berlin, Kelburn Engrg. Co., 13330 W. Sunny 

View Dr. . 414-786-5630 
EXP: N.Y., Melville, Rocke Inl'l., 80 Marcus Dr. 

516-694-7800 

EAI, See Electronic Assocs. 
EALiNG CORP., 2225 Massachusetts Ave., Cambridge, 

Mass., 02140, Tel: 617-491-5870; Adv. Mgr. James T. 
Gillett 

EASTCRAFT CORP., Box 876, Melbourne, Fla., 32901, 
Tel: 305-723-3058; Sis. Mgr: N.P. Dodd 

EASTERN AIR DEVICES, INC" 385 Central Ave~ Dover, 
N.H., 03820, Tel: 603-742-3330, TWX: 510-297-4454; 518. 
Mgr: A.P. Harris ........................................ Pgs. 1588,1589 
Cal L.A., Winters & Co., 11766 W. Pico 213-879-9045 
Cal Los Altos, Servo-Data, 1485 Cedar 415-964-1325 
Fla Winter Pk., Hawkins-Hutto, 501 Park 

305-647-7407 
III Chicago, Croyden Elctrns., Inc., 1915 N. Harlem 

312-237-4343 
Ind FI. Wayne, Croyden Elctrns., 618 E. State 

219-484-9622 
Md Baltimore, Compo SiS., Inc., 7 Church La. 

301-484-3847 
MassWaltham, Selmark Assocs., 181 West 

617-899-8110 
Minn SI. Paul, Ragon, 1136 W. Larpenteur 

612-488-0201 
NY NY, Haber-Ramp, 2315 Broadway 212-799-4040 
NY No. Syracuse, L. D. ,Allen, Inc., Box 205 

315-458-7470 
NY Rochester, H. Johnson, 111 MI. Hope 

716-232-2688 
Ohio Cincinnati, Croyden Elctrns., 4201 Victory 

513-751-1313 
Ohio Cleveland, G.LWright, Box 21150 216-331-8656 
Pa Pittsburgh, H. Johnson, Box 13127 412-923-2877 
Tex Dallas; Blair Engrg., 10034 Monroe 214-FL-2-2556 

EASTERN CHEM. CORP., 3rd & Greenwich Sts., Reading, 
Pa.,19601, Tel: 215-376-7326; Sis. Mgr: L.W. McCord 

EASTERN CO., 19 Readington Rd., North Branch, N.J., 
08878, Tel: 201-722-6671; Sis. Mgr: H. Buser 

EASTERN DELTA CORP., 29-09 S. Broadway, Fair Lawn, 
N.J., 07410, Tel: 201-797-4200; Sis. Mgr: F. Steele 

EASTERN INDS. DIV., LFE Corp., 100 Skiff SI., Hamden, 
Conn., 06514, Tel: 203-248-3841; Sis. Mgr: J.F. Duffy 

EASTERN MARKING MACH. CORP., 30 Alabama Ave., 
Islilnd Pk., N.Y.,l1558, Tel: 516-889-9090; Sis. Mgr: L. 
Sherman 

EASTERN SPECIALTY CO., 3619 N. Eight SI., 
Philadelphia, Pa., 19140, Tel: 215-BA-8-0500; Sis. Mgr: 
E.P, Cornely 

EASTMAN CHEM. PRODS., Sub. Eastman Kodak Co., 
Kingsport, Tenn., 37662, Tel: 615-247-041', TWX: 
810-574-5174 R.C. Dubberly 

EASTRON CORP., 25 Locust 51., Haverhill, Mass., 01830, 
Tel: 617-373-3824; Sis. Mgr: W.E. Slusher 

EBERLINE INSTR. CORP., Instr. Div.; Box 2108 - Airport 
Rd., Santa Fe, N.M., 87501, Tel: 505-982-1881, TWX: 
910-985-0678; Sis. Mgr: R.A. Gray 

E.B.L. CO, 78 Tolland 51., R., East Hartford, Conn., 06108, 
Tel: 203-289-5428 

EBY, HUGH H. CO" Dlv. REDM Corp., 4701 Germantown 
Ave., Phil&., P&., 19144, Tel: 215-DA-4-7000, TWX: 
710-670-0452; Dlr. Adm: W.A. Telmosse ........ Pg.2620 

Ariz Tucson, Hamilton Reps., 9800 N. Oracle 
602-326-6461 

cal Hollywood, Westaironlcs, Inc., 1800 N. Hollywood 
Ave. 213-466-6201 

Cal San Leandro, Wm. Parks Assocs., 15102 Chapel 
CI. 415-357-4240 

Colo N. Glenn, Hamilton Reps., 10465 Melody 
303-466-6061 

Fla Palm Bch. Gdns., J. F. ·Griffin, 3902 Burns 
305-848-4611 

Ga Atlanta, J. E. Joyner, Box 10678 404-758-7496 
III Morton Grove, E. Flaxman, 9202 Waukegan 

!l1~_!lR!i_!l!lRR 

Md Towson, J-H Electrn. Sis. Co., Box. 6844 
301-825-4440 

Mass Natick, G. Rosen, 563 Worcester Rd. 
617-655-2211 

Minn Hopkins, Grayden & Flemmer, Hamilton Rd, . 
612-941-1120 

NY Jamaica, S-J SiS., 148-05 Archer Ave. 
212-291;3232 

NY Syracuse, Nycom, Inc., 2002 Teall Ave. 
315-437-8343 

Ohio Cleveland, Components, 7461 N. Linden 
216-842-2737 

Pa Dresher, Precision Elctrns., Limekiln Pke 
215-646-8383 

Tex Dallas, .Roberts SiS., 9704 Lanward 214-348-4283 
EBY SLS. CO., 148-05 Archer Ave., Jamaica, N.Y., 11435, 

Tel: 212-AX-1-3232, TwX: 212-479-4634; Sis. Mgr: B. 
Braun . 

ECHO SCIENCE- CORP., 2555 Charleston Rd., Mountain 
View, Cal., 94040, Tel: 415-961-7145 

ECHO SCIENCE CORP., 171 N. Santa Anita Ave., 
Pasadena, Cal., 91107. Tel: 213-449-8707, TWX: 
910-588-3287; Sis. Mgr: B.E. Dody 

ECKEL INDS., INC., 155 Fawceit SI., Cambridge, Mass., 
02138,Tel: 617-491-3221; Sis. Mgr: A .. Eckel . 

ECONOMY FUSE DIV., Federal Pacific Elec.Co., 2070 
Maple SI., Des Plaines, III., 60016, Tel: 312-299-2211; 
Sis. Mgr: R.A. Pasco 

E.C.P. CORP., 4726 Superior Ave., Cleveland, Ohio, 
44103, Tel: 216-391-0444; Sis. Mgr: B.E. Deahl . 

ECTRON CORP., 8133 Engineer Rd., San Diego, Cal, 
92111, Tel: 714-278-0600; 518, Mgr: J.W. JaQuay 

Pg.l283 
Ariz Phoenix, Aztec Enter., 15 N. 40th PI. 

602-267-8103 
Cal Los Angeles, Sci. Devices, 8621 Bellanca Ave. 

213-641-4800 . 
Cal Min. View, Sci. Devices, 655 W. Evelyn 

415-984-4230 
Colo UttIeton, Aztec Enter .. 1449 W. UttIeton Blvd. 

303-798-4573 
Conn Hamden, AppUed Meas., 2531 Whilney 

203-288-5288 
Fla Orlando, FM Assocs., 4018 Mortier 305-851-4710 
ill Des Plaines, Marsland, 1000 Executive Way 

312-775-1309 
Ind Indpls., Marsland, 3734 Carrollton 317-924-3568 
MassActon, Applied Meas., 86 Hayward 617-646-7250 
Mich Royal oak, Satullo, 4514 N. Woodward 

313-549-3910 
Minn Mpls., Marsland, 231 N. Edgewood 612-545-4481 
Mo Florissant, Marsland, 100 51. Francis 

314-831-0015 
NJ East Orange, Friedman, 110 Halsted 

201-673-2500 
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ECT -,ELD 
NM Albuquerque, Aztec Entprs:, 829 Penn~. NE' 

505-255-2440 
NY Cortland,' RJC Assocs" '26 Morningside , 

, 607-753-3909 
NC Greensboro, FM .Assocs" 904 Montrose 

919-294-2754 
Ohio Cleveland, Satullo, 16801 Euclid 216'486'-2800 
Ohio Dayton, Satullo, 2801 Far Hills· 51.3-293-7061 
Pa King ofPrussia,letronix, 251 W,DeKalb', 

215-265-1020 
Tex Richardson, A, Barnes, 740 5, Sherman 

214-235-4541 
Va Springfield, Dyna Rep" 5265 Port Royal 

703-321-8630 
WashSeattle, Arva, 1320 Prospect 206-622-0177 

'For: Can" Scarborough, Ont, J, DeGroot, Box 241 
416-264-2991 

EDAL IN OS" INC"4 Short Beach Rd" E. Haven, Conn:, 
06512, Tel: 203-467-2591; Sis, Mgr: R, Cowles 

EDC DATA COMPS, CORP" Box 279, Massapequa; N,Y" 
11758, Tel: 516.798-5656; Sis, Mgr: R, Winston 

EDC (ELECTRO DEV,); Box 100, Lynnwood, Wash" 
98036, Tel: 203-743-1313, 1WX: 910-449-2855; Sis, 
Mgr: OW, Saller 

EDCRAFT INDS" INC" 620 Commerce Rd" Unden, N,J" 
07036, Tel: 201-925-7760; Sis, Mgr: L,J, Edwards 

EDER INSTRUMENT CO" INC" 2293 N. Clytiourn Ave., 
Chicago, III., 60614,' Tel: 312-327-2131,' , 

ED.1. INC,; Box 66, Cairo, 111.,62914, Tel: 618-734-1694; 
Sis, Mgr: G, Huckleberry 

, -.---' Advertisement --'-'-. 

KD.I. Inc manufactures prototype' 
printed circuits for coinmercial & in­
dustrial applications, offeri!lg' same, 
day. service on small orders. A special 
order form, availllble upon request, has 
been prepared with a simplified for­
mula for determining prices without 
requesting quotes. 

EDISON 'ELCTRNS, DIV" McGraw-Edison (Daven/Meas, 
Prods,), Dept. EEM 71, Manchester, NH., 03103,Tel: 
603-669-0940, 1WX: 710-220-1747; V,P" Mktg: 
George McCarthy' , ' . 

EDISON, THOMAS A, INSTR, DIV" McGraw Edison Co" 
36 Lakeside Ave,;" W.' 'Orange, N,J" 07051, Tel: 
201-736-1000, TWX: 201-736-2940; Sis, Mgr: R,R. 
Schramm 

, EDISON, TA,INSTR, DIV., McGraw Edison Co., Box 8364, 
Ft Lauderdale, Fla" 33310, Tel: 305-565-3311, TWX: 
510-955-9859; Mktg Mgr: G,M, Kling 

EDITORS & ENGRS.,' Box 68003, . New Augusta, Ind" 
46268, Tel: 317-291-3100; V,P-Sls: T,V, Surber 

EDKO ELCTRNS,', INC" 397 Bedford Ave" Brooklyn, N,Y" 
"11211,'Tel: 212-EV-4-2746; Pres: M.R. Coe 

EDMONT-WiLSON, 3157, Walnut 51., Coshocton, Ohio, 
43812, Tel: 614-622-4311; Sis, Mgr: R,M; Thomas 

EDMUND SCIENTIFIC CO" 555 Edscorp Bldg:, Barrington, 
N,J" 08007, Tel: 609-547-3488; Pres: N,W, Edmund 

EDNALITE CORP:, OCVI Instr. Div" 200 N, Water 51., 
PeekSkill, N,Y" 10566, Tel: 914-737-4100 

EDO WESTERN CORP" 2645 5, 2nd W,' Salt Lake City, 
Utah,84115;Tei: 801-486-7481; Sis, Mgr: JW:Hariard 

EDSYN,INC;, 15954 Armlnla 51., Van Nuys, Cal., 91406, 
Tel: 213-989-2324'Exl. 33; Sis. Mgr: N.Norvell' 

, 'Pg.2938 
EDWARDS CO, INC" 90 Connecticut Ave., Norwalk, 

Conn" 06856, Tel: 203-838-8441; Sis, Mgr: F.F. 
Keating 

EDWARDS HIGH VACUUM, 430.5, Service Rd" ,W" 
Olikliille, Onl, Can" Tel: 416-845-3437; Sis. Mgr: F.R: 
Barnes ' 

EDWARDS HIGH VACUUM, 3279 Grand Is, Blvd., Grand 
Island, N,Y" 14072, Tel: 716-773-7552, 1WX: 
710-260-1350; V,P: W,E. Henneman 

EEMCO DIV., Datron Sys., 4585 Electronics Pl., Los 
Angeles, Cal., 90039, Tel: 213-247-7060, TWX: 
910-497-2269; Sis. Mgr: G. Hasencamp 

Pgs. 1590,1591 
cal Palo Alto, Mauldin Co" 437 Calif. 415-326-5291 
Conn Hamden, Northeast Eng" 3013 Dixwall 
Fla Orlando, Dost Assoc., Box 17057 305-295-4440 
Fla Orlando, Bohman, 6990 Lake Ellinor " .. 

305-851-3630 
Ga .Atlanta, Brown Assoc., 1771 Tully 

'III Plirk Ridge, A,F, Specialists. 1.18 W, Higgins 
312-698-2044 

Ind Indpls" A.F. Specialists, 6410 Woodwind 
317-783-7630 

Md Baltimore, A. Wilkinson, 707 Stevenson, 
301-DR-7-7800 

MassDanvers, Northeast Eng., 5 Elm 617-774-3010 
Mass So. Natick, Wm. Beaver, 41 Indian Ridge' 

617-655-1529 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Mich Southfield, G & H Sls,,'24oo1 Southfield ' 
313-358-1910 

Minn Mpls., Nelson & Son, 4005 W, 65th St. .-,:, 
612-920-3414 

Md St. Louis, 0,0., Eng., Box 12821 314-432-3728 
NY Manhasset, Northeast Eng., 124 Trumbell 
Ohio' Cleveland, G & H SiS., 9701 Brookpark 

216-661-7229 
Ohio Columbus, G & H SiS., Box 27280 614-231-4433 
Pa GlenSide, R, Wilkinson, Box 215 215-HA-4-84oo 
Tex Beliaire,E. Aymond, Box,l064 713-467-5356 

, Tex" Dallas, E. Aymond, 4300 N. Central Expwy, 
214-826-7620 

Va Falls Church, R, Wilkinson, Box 218 
703-JE-2-6076 

WashKirkland, R. Chase, Box 548 206-454-2514 
E,F.E, LABS., INC" Horsham Valley Ind'l, Ctr" Horsham, 

Pa., 19044, Tel: 215-0S-2-2400; Sis. Mgr: R, Laub 
EG & G,INC., 35 'Congress SI:; Salem, Mass.;01970,Tel: 

,617-745-3200, TWX: 710-347-6741; Sis. Mgr: S. 
Aubinovitz ' 

EG&G, INC., Electro-Optics Div., 35 Congress St., Salem, 
Mass" 01790, Tel: 617-745-3200, 1WX: 617-321-0170; 
Sis, Mgr: S. Rubinovitz 

EHRENREICH PHOTO-OPTICAL INDUSTRIES INC" 
Instrument Div., 623 Stewart Ave" Garden City, N,Y" 
11530, Tel: 516-248-5200; Sis. Mgr: I.H, Feldman 

EJ. DUPONTDENEMOUAS & CO., 1007, Market St., 
Wilmington, Del., 19898, Tel: 302-PR-4-2421 

EICO ELECTRONIC INSTRUMENT CO., INC., 283 Malta 
St., Brooklyn. N,Y., 11207, Tel: 212-949-,11 00; Sis, Mgr: 
P.A. Portnoy 

EIMAC, Div. Varian Assocs., 301 I~dustrial Way, San 
Carlos, Calif .. 94070, Tel: 415-592-1221, TWX: 
910-376-4893; Mktg. Mgr: J.A: Quinn 

EIP, INC., 2353 De La Cruz Blvd. Santa Clara, Cal., 
95052; Tel: 408-244-7975; Sis. Mgr: B. HIlliard, 

, ,Pg. 448 
Ala Huntsville, Gentry AsSocs" 2109W, Clinton 

205-534,9771 
Ariz Phoenix, Williams Assocs., 2250 N. 16th ' 

602-254-6085 
Cal Los Altos, 'j. Stone, 339 S, San' Antonio Ad. 

415-948-4563 
Cal Van Nuys, C. Swift, 15236 Burbank Blvd, 

" 213-989-1133 
Conn Hamden, Instr:' Conslts., 2381 Whitney Ave. 

, 203-248-4174 
. Colo Denver, Williams Assocs., 4971 Jackson 

, , 303-388-4391 
Fla Orlando, Gentry Assocs., 550 N, Bumby 

, ' '305-841 ::7740 
III Chicago, Berndt Asso., 6200 N, Hiawatha , 

312-283-0713 
Kans LeawQoa, Poly-Onics, 4434 W. 90th Terr. 

, ' 913;648-4173 
Md KenSington, Elctrn, Mktg., 11.501 Huff CI. 

301-881-5300 
MassWaban, Instr, .Conslts., 81 Wyman SI. 

, . " 617-969-9881 
Mich Detroit, WKM Assocs., 1474 E. Outer Dr. 

313-892-2500 
Mo Hazelwood, Poly-Onics, 47 Village Sq. 

314-837-0597 
NJ Westfield, Gray & Reed, 626 Hillcrest 

201-233-6116 
NM Albuquerque', Williams Assocs., 420 Washington 

St., S.E, . 505-255-1638 
NY Huntington Sm., Gray & Reed: 9'Dunford' 

, . '. 516-271-6677 
NY· Depew, Labtronics, 5800 Transit Rd.· ' 

716-685-4111 
NY Endicott, labtronics, 306 Mersereau Ave, ' 

607-748-0509 
NY Jonesville, Labtronics, 3 Eastwood La. 

. 518-372-6649 
NY Syracuse, Labtronics, 130 Pickard Bldg, 

315-454-9314 
NC ,Burlington, Gentry Assocs" 116E O'Neal 

, 919-227-2581 
Ohio Cleveland, WKM Assocs" 16141 PurHas Ave, 

216-267-0445 
Ohio Dayton, WKM Assocs" 6073 Far Hills Ave. 

513-434-7500 
Pa' King of Prussia, Elctrn, Mktg., 210 Goddard 

. 215-265-1600 
Pa Pittsburgh, WKM Assocs" 90 Clairton Blvd. 

412-892-2953 
Tex Dallas, Texas Avionics: 4515 Prentice 

214-368-3566 
WashSeattle, Paratech, Box 5427 ' 206-784-6447 
EXP: N.Y., N.Y" A. Auriema, 120 Uberty 51. 

, 212-349-8220 
, El-RAD MFG. CO:, 4300 N. California, Chicago, III., 60618, 

Tel: 312-478-7300; Sis. Mgr: J.T.Clark 

ELASCO-EASTERN, INC.;5 Northwood Rd., Bloomfield, 
Conn., 06002, Tel: 203-242-0708; Sis. Mgr: H, Corson 

ELASTIC STOP NUT DIV., Amerace Esna Corp" 2330 
Vauxhall Rd., Union, N.J" 07083, Tel: 201-686-6000, 
1WX: 710-985-4677; Sis. Mgr: W,H.Riley 

ELCO, Maryland Rei. & Computer Ave., Willow Grove, 
PL, 19090, Tel: 215-659-7000, TWX: 510-&65-5573; Sis. 
Mgr: C. Shrader ........................................ Pgs.2624,2625 
Ariz Phoenix, J. Berman, 2101 W. Shangri La 

, 602-944-3361 
Cal EI Segundo, Elco Pacific, 2200 Park PI. 

213-675-3311 
Cal Inglewood, J, Berman, 8295 S. LaCienega 

,. 213-678-1281 
Cal Oakland, F. Moulthrop, 1530 E. 12th 

415-AN-1-7676 
Cal San Diego,J. Berman, Box 10197 714-583-6457 
Colo Denver, Camel Elctrns., 5303 E. Evans Ave: 

303-757-6191 
Fla 'Eau Gallie, J. J. Smith, Box 1506 305-254-4206 
Fla Miami, J.J. Smith & Assocs" Box 573 

305-374-6784 
Ga Atlanta, Beacon Elctrns,, 2285 Peachtree 

404-351-3654 
III Chicago, D. Dolin, 3525 W. Peterson 

312-588-3738 
Md Silver Spg., Mechtronics, 11700 Old Columbis 

Pike 301-622-2420 
MassWaltham, Elco, 181 West St. 617-899-6510 
Mich Lathrup Vlg.: Sheridan AssQCS" Box 128 

313-358-3333 
Minn 51. Paul, Cahll, 3000 Hudson 612-739-8445 
Mo Kansas City, R. FarriS, 1715 Baltimore 

, 816-HA-1-1751 
NY Fayetteville, M. Andrews, 319' Mott . 315-637-3144 
NY· Jericho, Electro Rep., 366 N, Broadway 

, 516-938-0540 
Ohio Cincinnati, Baehr-Greenleaf, 9505 Montgomery 

513-891-3826 , 
Ohio Cleveland, Baehr-Greenleaf, 14700 Detroit 

, 216-AC-I-9030 
Ohio Upper Arlington, Baehr-Greenleaf, Box 5722 

, 614-486-4046 
Ohio Xenia, Baehr-Greenleaf, 3350 Maplewood 

513-426-5485 
Okla Tulsa, H. Daly, 5836 S. 70th, E. 918-627-4159 
Ore, Portland, Almac/Stroum, Box 25444 

503-292-3534 
Pa Abington, Hilliard AsSQCS" Box 186 215-884-6100 
Pa Huntingdon, Elco Huntingdon Corp., Huntingdon 

Ind'l. Pk, 814-643-0700 
Pa Pittsburgh; Lowry-Dietrich, 90 Clairton 

412-892-2992 
Tex Dallas, Aid Elctrns., 8383 Stemmons Frwy. 

214-638-8015 
WashSeattle, Almac/Stroum, 5811 Sixth,S, 

206-763-2300 

ELCO HUNTINGDON CORP., Huntingdon Ind'i. Pic., 
Huntingdon, Pa., 16652, Tel: 814-643-0700, TWX: 
510-&91-3117 ............................................... Pgs. '2624,2625 

ELCO PACIFIC, 2200 Park Pl., EI Segundo, Cal., 90245, 
Tel: 213-675-3311, TWX: 910-325-6602 

Pgs. 2624,2625 
ELCO INDS" 1140 Samuelson Rd., Rockford, III., 61101, 

Tel: 815-397-5151, 1WX: 910-631-3420; V,P. Sis: J. 
Rathke ' 

ELCOM SYS., 151-24 W, Industry Ct., Deer Pk., N.Y., 
11729, Tel: 516-667-5800; Sis. Mgr: K. Leuenroth, Jr. 

ELCOR PRODS. WELEX ELCTRNS., Halliburton Co. 
2431 Unden La., Silver Spring, Md., 20910, Tel: 
301-589-6614; Sis. Mgr: M.R. Evans .................. Pg.701 
Cal Buena Park, Box 5187 714-821-6600 
MassManchester, Applied Technology, 7 Vine 

S17-CA-7-2700 
NJ Hillsdale, B, Cameron Assoc" 3 Elaine Ct. 

201-664-2525 
NM Albuquerque, Elctm. Entrprs., 1900 Wash" NE 

505-256-1585 
NM Las Cruces, Elctrn. Enterprises, Box 116 

505-524-0126 
Ohio Cleveland, Electro SiS., 335 E. 200th ' 

216-486-1140 
Ohio Dayton, Electro Sis .. Box 3122 513-426-5551 
Pa King of Prussia, Letronix, 251 W. DeKalb 

215-265-1020 
Pa Pittsburgh, Electro Sis" 201 Penn Ctr. 

, ' 412-371-9449 
Va Falls Church, Jay Co., 2914 Annandale 

, ,703-534-7800 
EXP: N.Y., N.Y.; Henley & Co., 202 E. 44th St. 

212-YU-6-5544 
For: Can" Onl., Ont., York Instrs., 1262 Don Mills 

445-1255 

ELDEMA DIV. See Genlsco Technology Corp. 

see Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY ELD - ELE 
ELDEN MFG. CORP.; 2712 N. Elston Ave;; Chicago, III., 

60647, Tel: 312-276-2192 

ELDORADO ELECTRODATA, 601 Chalomar Rd_, 
Concord, 'Cal., 94520, Tel: ,415-686-4200, ,TWX: 
9111-481-9476; Sis. Mgr: R.P. Swift ...... ; ••••..•• _ ...... Pg. 449 
Ala Huntsville, E. Holmes, 4862 Governors 

, "205~837-6900 
Ariz Phoenix, Aztec Entprs., 15 N. 40th ,602-267-8103 
Cal Cupertino, T. Louis Snitzer 'co., 10320 Saratoga 

Sunnyvale Rd. '408-257-8333 
,Cal Del Mar, Snitzer; 1150 Camino Del Mar 

. 714-454-2191 
Cal Los Angeles, Snitzer, 9005 Exposition 

213-836-6170 
Colo Littleton, Aztec Entprs., 1449 w:' Littleton 

303-798-4573 
Conn"". Hartford, Instr. Dynamics, 345 N., Main 

203-233-.5503 
Fla Orlando, E. Holmes, 316-1/2 S., Bumby 

. 305-241 '2128 
Ga Chamblee, E. Holmes, 4185 Clairmont 

404-451-6161 
III C;hicago, Carter ,Elctrns.,.491!i W. ,!l3rd 

312-585-5485 
Ind Indpls., Carter Elcirns., 6333 Holli~ter 

317'293-0696 
Kans Leawood, Leemark Engrs., Box '6175 " 

913-NI-8-0124 
Md SilverSpring, R. Davies, 10 Old Post Off. 

, 301-587-391 0 
Mass Wakefield, Instr. Dynamics, Lakeside Off. Pk. 

617-245-5100 
Mich Farmington, Anderson Elctrns., 30785 Grand River 

313-476-9161 
Mirin Mpls., Carter Elctrns., 1025B Evergreen 

Mo Hazelwood, Carter Elctrns., 400 Brookes 
314-731 '2237 

NJ Fairfield, KLS Assocs., 387 Passaic 201-227-2900 
NJ Union, SBM Assocs., 1519 Stuyvesant 

201-687-8737 
NM Albuquerque; Aztec Entprs., '829 Penn. Ave., N.E. 

505-255-2440 
NY NY, KLS Assocs. ' 2i 2-233-4849 
NY , N. Syracus,e, NACO Elctrn~.: Box 248 , 

31'5-699-2651 
Ohio Cleveland, Instrumentation Sys. Inc., 21877 Euclid 

Ave. 216-486-0782 
Ohio Dayton, Instrumentation Sys., ,3481 Office 'Pk. 

513-293-8095 
Pa, Phila., Megargel Himmel,stein 215-925-7948 
Tex Austin, Crockett Engrg., 1900 Pecos 

- 512-476-6801 
Tex Dallas, Crockett Engrg., 1115 Brookhollow ' 

214-ME-7-6120 
Va Virginia Bch~, E.G. Holmes, 928 Gen'l. Beauregard 

703'340-6556 
WashBelievue, Brennan, 208 Carlson Bldg. 

206-GL-4-9332 
Wisc Milwaukee, Carter Elctrns., 6400 W. Capitol Dr. 

414-464-5555 
ELDRE COMPS., INC., 1239 University Ave., Rochester, 

N.Y., 14607, Tel: 716-244-2570, TWX:, 716-235-4253; 
Sis. Mgr: JA Erdle 

ELEC-TROL, INC., 26477N .. Golden Valley Rd., Saugus, 
Cal.,·91350, Tel: 805-252-8330, TWX: 910-336-15~6; 

, Sis. M9.r: K.E. Doriot ' 
ELECPAC INC., 15 E. Main St., Cary, 1)1., 60013, Tel: 

312-639-2307; Sis. Mgr: E. Skwarlo 
ELECTRA/MIDLAND CORP., Box 760, Mineral Wells, 

Tex., 76067, Tel: 817-325-7871, TWX: 910-890-5855; 
Sis. Mgr: W.R. Ayers 

(Refer to Electra/Midland Gorp., Midland Div., for sales 
office information.) ,', ' 

ELECTRA/MIDLAND CORP., Cermetri~ Div., 3347 Ind'l. 
Ct., San, Diego, Cai., 92121, Tel: 714-453-0353; Sis. 
Mgr: J.M. Bratt 

(Refer to Electra/Midland Corp., Sis. Div., 3347 Ind'!. 
Ct., San Diego, Cal., 92121, 714-453-0338, for sales 

, offices information.) , 
ELECTRAC, INC., 1614 Orangethrope Way, Anaheim, 

Calif., 92801, Tel: 714-879-6021; Sis. Mgr: L. Katz 
ELECTRAID, INC., Box 53, Cambridge, Mass., 02141, Tel: 

617-BR-2-4288; Gen'l. Mgr: A.R. Lewis 
ELECTREY, SA, Apartado 1393, Monterrey, Mexico, Tel: 

9183-75.1222; Sis. Mgr: J. Diaz 

See Page 957 for TRADE NAME DIRECTORY 

Advertisement --­
We manufacture a complete line of 
small, precision fuses and circuit 
breakers for electronic and automotive 
applications: over 300 different types 
including all regular sizes and fusion 
characteristiCs. Our special, patented 
SERIES 02 FUSE gives a TWO­
SECOND-MINIMUM TIME 
DELAY at the same price and size, of 
a 3AG fuse, available in all standard 
current ratings. Ideal for protection of 
c'onsumer or professional power sup­
plies. 

ELECTRI-CORD MFG. CO., INC., 312 E. Main St., 
Westfield, Pa., 16950, Tel: 814-367-2265; Sis. Mgr: C. 

, Wexler 
ELECTRIC INQICATOR :CO., INC., 195 Danbury Rd., 

Wilton, Conn., 06897, Tel: 203-762-8655; Sis. Mgr: W.L. 
Sly 

ELECTRIC MACHINERY MFG. CO., 800 Central Ave., 
Minneapolis, Minn., 55413, Tel: 612,378-0500, TWX: 
6,1~-321-1390; V.P-Sls: C:M.,Bums 

ELECTRIC MOTORS & SPECIALTIES, King & Hamsher 
Sts., Garrett, Ind., 46738, Tel: 219-357-4141; Sis. Mgr: 
J.A. Fuhrman 

ELECTRIC PARTS CORP., Box 234, Georgetown, Ky., 
40324, Tel: 502-863-3321; Sis. Mgr: D.E. Summers 

ELECTRIC TACHOMETER CORP., 68th,& Upland Sts., 
,Philadelphia, Pa., 191 ~2, Tel: 215-SA-6-7723; Sis. Mgr: 
F.M. Porter 

ELECTRIC TERMINAL CORP., 25 Bellows St., Warwick, 
R.I., 02888, Tel: 401-781-2189; Sis. Mgr: W. MaSSie, Jr. 

ELECTF\ICAL INDS., Div. Philips Elctrns, Inc., 691 Central 
Ave., Murray Hill, N.J., 07974, Tel: 201-464-3200, TWX: 
701-984-7979; Sis. Mgr: D.V. Wilson 

ELECTRICAL INSTR. SVC:, INC., 25 Dock St., Mt. Vernon, 
N.Y:, 10550, Tel: 914-699-9717; Sis. Mgr: F.P. 
Johnston 

ELECTRICAL INSULATION CO., INC., 1245 Marconi Blvd., 
Copiague, N.Y., 11726, Tel: 516-264-6190; Pres: N.S. 
'Goldstein 

ELECTRICAL PLASTICS CORP., 280 Warren St., Box 298, 
Lyndhurst, N.J., 07071, Tel: 201-438-2400; Sis. Mgr: S. 
Horbach 

ELECTRICAL REFRACTORIES CO., 50 Clark St.. E. 
Palestine, Ohio, 44413, Tel: 216-426-9433; Sis. Mgr: 
J.F. Turner 

ELECTRICAL TESTING LABS., INC;, 2.East End Ave., New 
York, N.Y., 10021, Tel: 212-288-2600, TWX: 
710-581-2440; Pres: R.J. Amorosi 

, ELECTRICAL WINDINGS, INC., 2015 N. Kolmar Ave., 
Chicago, 111.,,60639, Tel: 312.235-3360; Sis. Mgr: L.C. 
Kammerer 

ELECTRO-ALARM SAFETY DEVICES, 745 N. Pleasant, 
Fresno, Calif., 93728, Tel: 209-AM-4-6894; Sis. Mgr: V. 
Chambler. 

ELECTRO ASSEMBLIES, INC., 4338 W. Montrose Ave., 
Chicago, III., 60641, Tel: 312-282-1266; Sis. Mgr: D.P. 
Stewart 

, ELECrROCHEMICALENGRAVING,CO.,l100BrookAve, 
Bronx"N.Y., 10456, Tel: 212-588-9000; Sis. Mgr: S. 
Small 

ELECTRO-CRAFT CORP, 1600 2nd St South, Hopkins, 
Minn, 55343, Tel: 612-935-8226, TWX: 910-576-3469; , 
Sis. Mgr: J.R. Little 

ELECTRO CUBE, '1710 S. Del Mar Ave., San Gabriel, Cal, 
91776, Tel: 213-283-0511, TWX: 910-589-1609; SIs. Mgr: 
B. Bishop ••.••. _._ ..... _ ........ ~._ ... _ ... _._ ... _ .. Pgs_ 2378,2379,2950 
Ariz Scottsdale, AR/TEC, Inc., Box 727 602-950-1294 
Cal San Marino, Van Gott, Box 8401 213-282-1125 
Cal Mtn. View, D~niels-Padgett, 2620 Bayshore 

Frontage· 415-969-1700 
Colo Denver, Daniels-Padgett, 2785 N. Speer 

, 303-433-7181 
Fla Palm Bch. Gardens, J. Griffin, 3902 Bums 

, ' , 305-848-4617 
Ga', Chamblee, K. Ekmark, 3676 Teal 404-457-5703 
III Chicag'o, Lincoln, Hodges, 5875 N. Lincoln 

, 312-561-8440 
Kans Overland Pk., Penzner Assocs., Box 6264 

913-381-0004· 
MassReading, C. Godfrey Co., Box 68 617-944-2230 
Mich Detroit, S. Greiner, 15318 Mack Ave. 

, 313-882-7570 
Minn Mpls., Electro-Serv., 1455 W. Lake 612-827-2907 
Mo Hazelwood, Penzner; 400 Brookes La. 

, 314-731-4334 
NJ Riverton, Given Assocs., Box 183 609-829-7249 
NY Floral Pk., MOS Assocs., 80-54 266th 

" 516-694-5923 
NY Rochester, Gislason, 617 Case Bldg: 

, 716-454-4741 
Ohio Dayton, K.W. Elctrn. SiS., 8459 N. Main' 

513-890-2150 

Pa Monroeville, NEBco, 1974 Gregory Ave. 
412-824-2111 

Pa Paoli, T. Griffin, 46 Darby Rd. 215-647-1550 
Tex Richardson, Wl)iteside Sis. Co., Box 814 

214-231-9771 
WashSeattle, H. Levinson, 1211 E. Denny Wy. 

206-323-5100 
Wisc Waukesha, Lincoln, Hodges, 217 Wisconsin 

414-542-3087 

ELECTRO/DATA, INC., 1621 Jupiter, Garland, Tex., 
75040, Tel: 214-341-2100; Sis. Mgr: J.D. Short 

Pgs. 1558,1559 
Md Bethesda, Byrne Assocs., 4853 Cordell' 

301-654-8814 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313-851-5753 
NY Plainview, Eastern Metro, Three Eva La. 

516-938-4901 
Ohio Dayton, Berberich & Assos., 4130 Linden 

513-252-9981 
Tex Richardson, C. Hoffman, 777 S. Central Expwy. 

214.235-3600 
ELECTRO DEVICES, INC., 11805 Westline Ind'l. Dr., St. 

Louis, Mo., 63141, Tel: 314-Ll-2-4500; Sis. Mgr: A.E. 
Overholt, " 

ELECTRO-DEVICES, INC., 4-6 Godwin Ave., Paterson, 
N.J., 07509, Tel: 201-274-8989; Sis. Mgr: O.E. Carlson 

--- Advertisement ---

ELECTRIC MOTOR SPEED 
CONTROL SYSTEMS 

SOLID STATE - MODULAR 
CONTROLS 

For use in Blue Print Machines . 
Machine Tools. 

Laboratory Equipment. White 
Printers. etc. 

1/100th to 3 Horsepower Controls 
Our Engineers Will Assist You in 

Your 
Electronic Control Problems 

Controls for Shunt;Permanent 
Magnet and 

Universal Motors. 

ELECTRO-ETCH CIRCUITS, INC., 7112 S. Victoria Ave., 
Los Angeles, Cal., 90043, Tel: 213-752-6111; Sis. Mgr: 
R. Grawoig 

ELECTRO FIBEROPTICS CORP., 99 Hartwell St., W. 
Boylston, Mass., 01583, Tel: 617-835-6082; Sis. Mgr: 
R. Poulin 

ELECTRO-FLEX HEAT, INC., Northwood Ind'l. Pk., 
Bloomfield, Conn., 06002, Tel: 203-242-6287, TWX: 
710-425-2978; Sis. Mgr: H.G! Joh~nson 

ELECTRO IMPULSE,INC., 116 Chestnut SL, Red Bank, 
N.J., 07701, Tel: 201-741-0404, TWX: 710-722-5767; Sis. 
Mgr: M. Rubin •• _ •• _ •••••• _ ......................... Pgs. 450,603,2784 
Cal Los Angeles, Barnard & Walls, 5716 W. ' 

Manchester 213-645-4801 
Cal Sunnyvale, Waldman, 1094 W. Evelyn 

408-245-2500 ' 
Colo Loveland, Kelley Enter., 336 E. 4th St. 

303-667-1376 
Fla Oilando, Gra-Mar. Inc., 3113 Lawton Rd. 

305-841-2330 
Ind New Haven, RF Spec., 610 Professional Pk. Dr. 

, 219-749-0379 
III Park Ridge, RF Spec., 118 W. Higgins Rd. 

312-698-2044 
Md Beltsville; Scientific Mktg., 6701 Ammendale 

301-345-6767 
MassAshland, Atlantic, 224 Cordaville 617-881-4060 
Minn Mpls., RF Spec., 4542 4th St., N.E. 612-560-1~22 

NJ Merchantville, Megargel & Himmelstein, 6705 
Park Ave. 609-662-3081 

NY Syracuse, Lightstone, E. Molloy Rd. 315-454-3209 
NY Tuckahoe, Rotondi, 16 Fisher 914-961-4338 
Tex EI Paso, Kelley Enter., 5432 Vancouver 

915-751-3842 
Tex Richardson, C. Hoffman, 777 S. Central Expwy. 

214-235-3600 
EXP: N.Y., Sylvan Ginsbury, 425 Park Ave. 

212-689-5212 
ELECTRO MAGNETIC PRODS., Div. Wabash Magnetics, 

Inc., Box 708, Wabash, Ind., 46992, Tel: 2'9-563-3"', 
TWX: 810-290-2724; Pres: W.F. Boyd 

ELECTRO MAT'LS., Div. Illinois Tool Works, Inc., 11620 
Sorrento Valley Rd., San Diego, Cal., 92121, Tel: 
714-459-4355, TWX: 910-322-1130; Sis. Mgr: L. Smith 

ELECTRO MATS. CORP. AMER., 605 Center Ave., 
Mamaroneck, N.Y., 10543, Tel: 914-0W-8-8434 D. 
Davis , cont'd 
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,Full range of products for thick film 
microelectronics resistors from 1 ohm 
to 1 meg. Gold, silver, platinum-gold, 
palladum-gold conductors as well as 
glass dielectrics for crossovers & Mul­
tilayers. Silver, gold and nickel filled 
epoxies, adhesives and lacquers are' 
also available. Mo-Mn, Mo-W metal­
lizing for green tape. 

ELECTRo-MECH. COMPS., 1826 N. Floradale Ave., S. EI 
Monte, Cal., 91733, Tel: 213-442-7180: Sis. Mgr: W.H. 
Trumbull, Jr ........................................................... Pg. 1907 

Ariz Scottsdale, Ar/Tac, Box 460 602-947-6304 
Cal Inyokern, D. Staton Elec., Box 48 714-377-4176 
Cal Palo Alto, Engrg. Assocs" 999 Commercial 51, 

, 41 ~-326-7842 
Cal Santa Monica, Rep. Assocs., 1710 Santa Monica 

Blvd. 213-451-8901 
Colo Denver, Franklin Sis" 1924 S. Navajo 

, , 303-922-3623 
Conn Milford, Todino Engrg. Sis" Box 402 

203-TR-4-6643 
Fla Orlando. D. P1lueger, 131 Zelma 305-425-4002 
III Chicago, D,J.M. Elctrns. Sis., 5356 N. Milwaukee 

, 312-774-1212 
La New Orleans, Glidden Engrg" Box 10442 

312-774-1212 
Md Rockville, Quality Comps" Box 711 301-933-1623 
Mass Needham Hgts" Todino Engrg" Box 201 

, E}17-444-7925 
Mich Warren, Ardon Elctrns, SiS., 13969 13 Mile Rd. 

313-294-2292 
Minn Minneapolis, R.)N, Marshall 'Co" 6106 Excelsior 

Blvd. ' 612-929-0457 
Mo St Louis, Ozark' Elctrn. Mktg .• 2573 Woodson Rd, 

314-423-7200 
NJ Cherry Hill, Quality Comps: of N,J., Box 583 

,- , 609-428-6266 
NY Scarsdale, Bassin Tech. SiS., 52 Fayette 

, 914-SC-3-3334 
Ohio Cleveland, Scott Elctrns:, 1836 Euclid ' 

216-861-2626 
Pa Pittsburgh. Scott Elctins .• 1050 Freeport Rd. 

415-471-5233 
Tex Dallas, Glidden Engrg., 8609 NW. Plaza 

, 713-363-6539 
Tex Houston, Glidden Engrg" 7728 Long Point 

713-681-1415 
For: Can., Port Credit, Ont, Leonard Elec., Ltd., 1008 

Rangeview Rd. 416-274-3454 

ELECTRO-MECHANICAL INSTR. DIV., 8th & Ches1nut 
St., PerkaSie, Pa., 18944, 'Tel: 215-257-6561, TWX: 
5111-661-5170: SIs. Mgr: R., Jones ........... _ ........... Pg. 451 
Cal Los Angeles, C,E. Holmes Co" 107 North Ave., 

64 213-256-2255 
Cal San Carlos, D,H. Ross Co., 1095 Industrial Rd. 

415-591-4411 
Colo Denver, Koether-Cox Co., 1327 5, Inca 51, 

303-PE-3-5561 
Fla Clearwater, David Elec, Sis. Co" Box 4102 

, '813-531-2956 
III Chicago, Ropek & Cahill, Inc" 543,9 W. Division 

St 312-AU-7-7292 
Ind Indianapolis, R.O. Whitesell & Assoc., 6691 E. 

Washington St 317-359-9283 
Kans Shawnee Mission, Robinson & Assocs., Box 466 

913-262-1374 
Ky Louisville, R.O.Whitesell & Assoc" 3620 

Lexington Rd, 502-893-7303 
Md Silver Spring, Globe Assocs" 8121 Georgia Ave. 

301-587-0060 
MassBoston, Anderson Sis. Co:, 177 'State St. 

617 -CA-7 -2980 
Minn Minneapolis, H.M.R.,lnc., 9 E. 22nd St. 

612-335-7734 
NY DeWitt, F.W. Taylor Co., Inc., 4455 E. Genesee 

St. 315-446-0422 
NY MI. Vernon, D. Sonkin Assocs., 10 Fiske PI. 

914-MO'8-9809 
NC Charlotte, Electro-Rep. Assocs" Inc., 128 W. 30th 

SI. 704-333-0451 
Ohio Cleveland, Loesch Assocs., Inc., One Public Sq. 

216-241-4581 
Pa Glenside, Precision Elctrns., Inc., 1601 Church Rd. 

215'646-8383 
Tenn Bristol, R. O. Whitesell Assocs., 340 Edgemont 

Ave, 61'5-968-4195 
Tex Addison, Cl\mpion Sis. Co., Box 396 

214-239-9196 
WashSeattle, F.H. Haight Co., 3212 Eastlake Ave. 

206-322-1818 

ELECTRO-MECHANICS CO., Box 1548, Austin, Tex., 
78767, Tel: 512-345-2660; Sis. Mgr: T. Carlisle Pg.452 
Ala Huntsville, Gentry Assocs., 2109 W. blinton Bldg. 

, 205-534-9771 
Cal Buena Pk" D. BlackAs'socs., Box 5187 

, , 714-821-6600 
Fla Orlando, Gentry Assoils., 550 Bumby Ave. 

305-841-7740 
Ga Atlanta, Gentry Assocs., Box 13513, Sta. K 

, 404:233-3816 
Md Silver Springs, Gawler-Knoop, 10 Old Post Off. 

Rd. ,301-589-4406 
NJ Roseland, Gawler-Knoop, 14 Beaufort Ave. 

, 201-228-4545 
Pa Doylestown, Gawler-Knoop, Box 794 

. 215-348-4646 
NC Burlington, Gentry Assocs.,'116 E. O'Neal Ave. 

919-227-2581 
Tex EI faso, H. MarkOwitz, 1014 Southwest Ctr. ' 

, 915-533-2860 
Tex Houston, H. Markowitz, 4215 Graustark 

713-524-8371 
ELECTRO-MECHANISMS, INC., 975 W. First St., Azusa, 

Cal., 91702, Tel: 213-334-4927; Pres: Mr. Guy M. 
Martin 'Jr. ' 

ELECTRO MOTIVE MFG., S. Park St" Willimantic, Conn., 
06226, Tel: 203-423-9231, TWX: 203-423-5284; Sis. Mgr: 
K. Foley ................. \ ........... __ ...... _ ... ___ .; ....... _ .... Pg. 2380 
Cal Los Altos, Collins & Hyde Co., 900 N. Sari 

Antonio Rd. ' 41'5'941-3361 
Cal Los Angeles, Collins & Hyde Co., 5380 Whittier 

Blvd. 213-685-7975 
III Arlington Hgts., Electro Motive Mfg. Co., Inc.,' 

2504 E. Grove SI. 312-392-1074 

ELECTRO-NUMERICS, 2961 Corvin Dr., Santa Clara, 
Cal., 95051, Tel: 40&,738-1840: Mktg. Mgr: D. Willett 

, Pg.453 
Ala Huntsville. Mekco Assoc., 3322 Memorial 

, 205-881-3.721 
Ariz Phoenix, Barnhill Three. Inc., 537 E. Osborn 

802-263-1250 
Cal So. Pasadena, Pierce. Davis & Assocs., 1810 Fair 

Oaks 213-682-1166 
Cal Belmont, Pierce, Davis & Assocs., Box 895 

408-245-0986 
Colo Denver,' Barnhill Three, Inc., 1170 S. Sheridan 

303-934-5505 
Conn Hamden, Applied Mess., Inc., Box 51.81 

203-288-5288 
Fla Orlando, Mekco Assoc., 3165 McCrory 

. 305-841-2215 
III Chicago, Pivan Engrg" 3535 W. Peterson ' 

312-539-4838 
Ind Indpls., Pivan Engrg., 1259 W. 86th 317-253-1681 
Kans Shawnee Mission. Pivan Engrg., 5801 Outlook 

913-722-1030 
Md Silver Spring, Rep-Tron, 8525 Colesville 

301-588-1595 
MassActon, Applied Meas" Inc .• Box 316 617-263-2766 
Mich Farmington, Carter, McCormic & 'Peirce, Inc., 

23995 Freeway Pk. Dr. ' 313-477-7700 
Minn Mpls., Pivan Engrg., 3307 N. Hwy. 100 

, 612-537-4501 
Mo St. Louis, Pivan Engrg., 725 Old Dallas 

314-872-8424 
'NJ River Edge, Tecnlmat, Box 233, N. Hackensack 

Sta. . 201-265-9730 
NM Albuquerque, Barnhill Three:lnc:, 1410-0 

, Wyoming, N.E.· , 505-299-7658 
NY Uverpool, Rayelco Elctrns., .Inc .. Box 189, 

315-652-5272' 
NC Burlington, Me~co Assoc., i 349 S. Church 

919-226-7177 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Lorain '216-333-5650 
Ohio Daylon, Carter, McCormic & Peirce, 5423 

Webster 513-278-5873 
Pa King of Pnussia, Letronix, 251 W. OeKalb . 

215-265-1020 
Pa Pittsburg, Carter, McCormic & Peirce, 201 Penn 

Ctr. 412-824-3760 
Tex Houston, Barnhill Two, Inc" 3810 Westhelmer, 

713-621-0040 
Tex RichardSon, Barnhill Two, Inc .. 312 N. Central 

, 214-231-2573 
WashSeattle', Rush Drake, 6133 Maynard 206-763-2755 
Wisc Brookfield; Pivan Engrg. Co., 3055 N. Brookfield 

Rd, 414-786-1940 
ELECTRO OCEANICS, IN,C., 2000 S. Santa Fe Ave., 

Compton, Calif.. 90221, Tel: 213-537-2430; Oper, Mgr: 
A. Bertoldo 

, ELECTRO-OPTICAL DIV., Kollmorgen Corp., 347 King St., 
Northampton, Mass., 01060, Tel: 413-586-2330, TWX: 
510-290-2001; V.P. Mk1g. & Sis: R. Saner 

See Page 3073 To Get Your Copy of the RadiO'-Electronic Master 

ELECTRO-OPTICAL SYSTEMS, Special Products & Sys. 
Div. Xerox Corp., 300 N.Halstead St, p,asadena, Cal., 
91107, Tel: 2'13-351-2351, TWX: 910-588-3796; V.P. 

, Mktg.Ops: G.W. Gerung " .' 
ELECTRO OPTICS ASSOCS., 974 Commercial Ave., Palo 

Alto, Calif .. 94303, Tel: 415-327-6200;, Mk1g. Mgr: G. 
Carey ., 

ELECTRO-PACIFIC, INC., 5782 Thomwood Dr., Goleta, 
Cain., 93017, Tel: 805-964-4878; Mgr: J.R.Undbery 

ELECTRO PHOTO . SYSTEMS, 173 Freedom Ave., 
Ailaheim, Cal., 9280'1, Tel: 714:871-7560;' Sis. Mgr: J. 
Wilcox ' 

ELECTRO POWERPACS CORP., 253 Norfolk, St., 
Cambridge. Mass., 02139, Tel: 617-876-9220; Sis. Mgr: 
H. Dormitzer '. ' , 

ELECTRO PRODS. LABS., PowerSupply, 6125-P Howard 
St., Chicago, 111.,60648, rei: 312-647-8744; Sls,Mgr: 
E.J .. JaSik ' . . 

• ELECTRO PRODS, LABS., Transducer Div., 6125-KP 
Howard St:, Chgo:, 111:,60648, Tel: 312'647-8744; Sis, 
Mgr: E.J. Jasik 

ELECTRO-SCIENCE,LABS .• 1.133 'Arch SI., Philadelphia, 
Pa., 19107, Tel: 215-LO-3-1360; Sis. Mgr: Dr. S,J. Stein 

ELECtRO SCI. I~DS., 13902 N.W. Science pk. Dr., 
Portland, eire., 97229, Tel: 503-646-4141: V.P. Mktg: P.O. 
Untner .... ~ ............................................ Pgs. 454,455,2919 
Ala Huntsville, D. Dickinson, Box 4127 205-536-4451 
Cal Orange, Bill Lyon, Box 3097 714-633-4703 
Cal Palo Alto, T. White, 999 Commercial SI. 

415-327-1571 
III Rosemont, Electro Sci. Ind., 9270 Evenhouse Ave. 

. 312-696-4322 
MassWaltham, D. Erickson,'190 Lexington St. 

. 617~899-6633 
NJ Bergenfield, Electro Sci. Inds., Box 88 

201-385-9493 
Ohio Daylon, Instr, Sys., 3481 Office Pk. Dr. 

513-293,8095 
For: Can., Stittsville, Onl., Instronics, Ltd., Box 100 

" . . 613-836-4411 
ELECTRO-SONIC CONTROL, '1625 N. Main. Manteca, 

Calif.; 95336, Tel: 209-823-7694; Sis. Mgr: L. Apperson 
ELECTRO-SONICS INC., 70 Milln St., Spofford, N.H., 

03462. Tel: 603-363-4701; Sis. Mgi: F. French 
ELECTRO-STANDARDS LABS., INC" 3560 N.W. 34th SI., 

Miami, Fla.; 33142, ,Tel:, 305-527-5575; Sis .. Mgr: S, 
Gold 

ELECTRO STYLUS, 31 Cheyenne Blvd., Colorado 
Springs. Colo., 80906,Tel: 303-633-5969; Sis, Mgr:LF. 
Murray , " 

ELECTRO ,SWITCH, CORP~ King Ave., Weymouth, 
MasB~ 02188, Tel: 617-335-5200, TWX: 710-388-0377: 
SIB. Mgr: H.A. Grey ......... , .................................... Pg. 1908 
Ariz Scottsdale, OEM Specialties, 6625 E. MacDonald 

. 602-946-4617 
Cal Oakland, W. Nott, 4450 Piedmont 415-654-3747 
Cal Pico Rivera, Westrep, 9519 Telegraph Rd. ' 

. 213-949-2551 
Colo Denver, D.E. Bond Assocs:, 5505E. Evans Ave. 

303-756-1234 
Conn New ,Canaan, G.M.l:lathaway Elctms.,l29 

Oenoke La 203-966-2580 
Fla Orlando, Buchanan & Abrams Assoc., Inc" ,1512 

E. COncord Ave.' 305~23-8995 
III Glen Ellyn, Rockford Controls Co., 21W181. Hill 

Ave.' 312-469'6016 
Md Lutherville-Timonium, Naudaln, Box 1 

301-252-5378 
MassArlington, G.M. Hathllway'Elctms., 7-11 Mystic 

617-646-.1.380 
Mlch Detrott, Hilltronlcs, Inc., 13720 Puritan Ave. . 

. 810-243-4069 
Minn St. Paul, Mesa Co., 1821 University Ave,' 

518-869-0405 
Mo Kansas Cy., H. Weisler& Assoc" 3307 Chippewa 

. 816-454-50ge 
Mo St. Louis, H.J. Weisler; 2050 Woodson 

314-428,3934 
NJ Mt. Laurel, Naudain, Rte. 73 609-235-1801 
NM Albuquerque, D. Bond Assocs., Box 14237 

505-296-9111 
NY Albany. T. Ferguson SiS., Box 5146 518-869-0405 
NY Great Nack, F. Tylinski, 425 Northern 

516'466-9070 
NY Rochester, T. Ferguson Sis,. 228 Winton, 

" '. 716-482-7757 
NC, Winston-Salem, L. G. White Southern, Inc" 1014 

"Brookstown Ave. 919-725-3612 
Ohio Daylon, RoCKford ControlS Ohio, 2077 Embury 

Pk. 513-278-7362 
• Ohio Euclid, Rockford Controls 'Ohio; 26100 Brush 

, '. " 216-731'5250 
Pa Pittsburgh, R.F. Clark Co., 1051H .. indberg Ave, 

, 412-242·9S()(! 
Tex Bellaire. Brice Co.; Box 730 713-666-1788 

.eem/1971 
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WashSeattle. C. B. Parsons & Co .• 5319 4th 

206-762-7373 
Wisc Wauwatosa. Larsen Assocs .• 10855 W. Potter 

414-258-0529 
EXP: Conn .• Thomaston. Norcon Div .• Box B 

203-283-5563 
For: Can .• Don Mills. Ont.. G.M. Fraser. Ltd .• 180 

Duncan'Mili Rd: 449-6600 
ELECTRO-VOICE. INC .• Sub. Gullon Inds .• Inc .• 600 Cecil 

St.. Buchanan. Mich .• 49107. Tel: 616-695-6831. TWX: 
810-270-3135;,Adv. Mgr: Wm. Sutherland 

ELECTRO WINDINGS & COMPS.. 725 Federal Ave .• 
Kenilworth. N.J .. 07033. Tel: 201-245-3200; Sis. Mgr: 
D.E. Mac Millan 

ELECTROCHEMICAL INDS .• INC .• 665 Cambridge St.. 
Worcester. Mass .• 01610. Tel: 617-756-3846; Sis. Mgr: 
H. Narcus 

ELECTROCOM INDS .• 1105 N. Ironwood Dr .• So. Bend. 
Indiana. 46615. Tel: 219-232-2743; Sis. Mgr: B. Jaffe 

ELECTROFILM. INC.. 7116 Laurel Canyon Blvd.. N. 
Hollywood. Calif.. 91605. Tel: 213-875-1000. TWX: 
910-499-2663; Sis. Mgr: L.G. LaGorio 

ELECTROID CO .• 95 Progress St.. Union. N.J,. 07083. Tel: 
201-MU-6-8290; V.P .. Mktg: J.J. Wilson 

ELECTROL CO .. INC .• 771 Spring La .• York. Pa .• 17403. 
Tel: 717-843-0242; Sis. Mgr: R.T. Dudley 

ELECTROMAGNETIC SCI.. INC.. 3643 N.E. Expwy .•. 
Atlanta. Ga .• 30340. Tel: 404-458-3221; Sis. Mgr: W. 
Baker 

ELECTROMATIC EQUIP. CO .• ' 562 Albermarle Rd .• 
Cedarhurst. N.Y .• 11516. Tel: 516-295·4300; Sis. Mgr: 
D.L. Bromley 

ELECTRON ENTERPRISES. INC.. 6645 Stanley Ave .• 
Berwyn. III.. 60402. Tel: 312-BI-2-2636; Sis. Mgr: J. 
Halleck, , 

ELECTRON-MACHINE CORP .• Box M. Umatilla. Fla .• 
32784. Tel: 904-669·3101; Sis. Mgr: R.G, Sheppard 

ELECTRON TECHNOLOGY. ,INC .• 626 S,chuyler Ave .• 
Kearny. N.J .• 07032. Tel: 201-998·8100; Sis. Mgr: G.G. 
Perry 

ELECTRONAUTICS. Dept. Dielectric Comm .. Newton Rd .. 
Littleton. Mass .• 01460. Tel: 617-486·3575. TWX: 
710-347-0650; Sls.'Mgr: N.J., Diehm 

--- Advertisement --,--

Designing. Engineering & Manufac" 
turing Loads from Waveguide Sizes 
WR28 thru WR650 'Low Power Ter­
minations. Tongue Loads. Step Loads 
Cone Lciads 
'Hi Pciw Dummy Loads from 40 watts 
to 8000 watts avg. power 
'Special Configurations, Stripline 
Load Elements Attenuators Bushings, 
Damping Rings 
'Bar Stock Material: Round. Square &­
Waveguide Size 
Writ,e for new catalog and price lists 

ELCTRN. APPLICATIONS, 2213 Edwards Aye:, S. EI 
Monte, Cal., 91733, Tel: 213-442-3212; Sls.'Mgr: W.M. 
Podolece .................................................... Pgs. 1694-1696 
Cal Altadena. Dorr Wagner Assoc .• Box 485 

, 213-681-4060 
Cal ,San Carlos. Stahl Entprs .• Box 207 415-592-6829 
Fla Altamonte Spgs .• WMM Assoc .• 515 Tivoli Ct. 

305-831-4645 
Fla Clearwater. WMM Assoc .• 1260A S. Highland 

813-446-0075 
Fla P~mpano Beach. WMM Assoc .• 721 S.E. 6th Terr. 

, 305-943-3091 
III Barrington. Perhats Assoc .• 1280 Burr Oak La. 

, . 312-381:6360 
Kans Shawnee Mission. M.E. BettiS. Box 598, ' 

, 913:362-0772 
Kans Whichita. M.E.Bettis Co .• 423 N. Fountain 

316-685-7441 
La New Orleans. J. Kennedy; 7i5 Camp st. 

504-523-755E 
Md Baltimore. M/E Assoc .• 320 Hillen Rd. 

301-825-1130 
MassLexington. KC Stevens. Box 24 617:862-1812 
Mich Birmingham. OEM Sis .• Box 68 313-647-1172 
Mo St. Louis. M.E. Bettis Co:. 9103 Bessemer 

314-429-2099 
NJ Little Falls. Carbone Assoc .• Box 181 

201-356-9191 
NY Rochester. Ossmann Comp .• 39' Saginaw 

, ' 716-442-3290 
NY Syracuse.' Ossmann Comp .• 132 Pickard Bldg .. 

, ' 315-454-4477 
NY' Vestal. Ossmann Comp .• 1901 Vestal Pwy. 

. 607-785-9949 
Pi! Jenkintown. Arnold. Box 1012 215-887-7870 
Tex Dallas. G. Weinreich. 11554 E. Northwest Hwy. 

214-321-2800 
Tex Houston. G. Weinreich. Box 928 713-473-4618 
Va Richmond. M/E Assoc .• Box '9764 703-266-3457 

See Page 957 for TRADE NAME DIRECTORY 

WashSeattle. Vantage. 621 S. Michigan 206-767-5212 
EXP: Cal.. L.A .• Amrus Entprs .• 5455 Wilshire 

213-936-2202 
ELECTRONIC ARRAYS. INC .• 501 Ellis SI.. Mountain View. 

Cal.. 94040, Tel: 415-964-4321. TWX: 910-379-6985; 
Mktg. Mgr: R.M. Eiler 

ELCTRN. ASSOCS., Comps. Diy., 197 Monmouth Pkwy., 
W. Long Branch, N.J., 07764, Tel: 201-229-1100, TWX: 
710-722~597; Sis. Mgr: J.K. McCormick ........ Pg. 2381 
Cal Burbank. Weightman. 1226 W. Olive 

213-849-7711 
Cal Menlo Pk .• Weightman. 120 Santa Margarita ' 

415-325-2885 
Fla Orlando. Buchanan & Abrams. Box 6026 

305-423-8995 
III Chicago. R.M. Puzerewski. 8159 W. Balmoral 
MassCanton. New England Elec .• 590 Wash. 

, 617-828-4835 
NY . Williston Pk .• A.B.C. Elctrn .• 275 Hillside 

516-747-6610 
Ohio Cleveland. Weschler Elec .• 4250 W. 130th 

216-251-4609 
Pa Flourtown. Avenir. Inc .• Box 234 215-836-4400 
EXP: N.Y .• NY. A. Johnson. 110 E. 95th 212-758-3200 

ELECTRONIC BATTERIES. INC .• 28-34 35th SI.. Brooklyn. 
N.Y .• 11232. Tel: 212-499-5301; Sis. Mgr: D.G. Scheu 

ELCTRN. BRAZING CO .• 38 Railroad Ave .• Hackensack. 
N.J .. 07601. Tel: 201-343-4674; V.P: N.M. Tymosz 

ELCTRN. CHEMICAL CORP .• 813 Communipaw Ave .• 
Jersey City. N.J .• 07304. Tel: 201-332-2877; Pres: Wm. 
Gottlieb 

ELCTRN. COILS. 33 Lyman St.. Springfield. Mass .• 01101. 
Tel: 413-736-6339; Pres: R.E. Lawson 

ELCTRN. COMM .• INC .• Sub. NCR. 1501 72nd SI.. N .• SI. 
Petersburg. Fla .• 33733. Tel: 813-347-1121. TWX: 
810-863-0377; Asst. V.P: KL Carlson 

ELCTRN. COMPONENTS CORP .• Box 157. Addison. III.. 
60101. Tel: 312-543-7720; Sis. Mgr: J.F. Mattuck 

ELCTRN. CONCEPTS. INC .• Box 627. Eatontown. N.J .• 
.... ... .., ......... _ ....................... ... 

ELCTRN~CONiRC;LCO:.uB;x S150. Dresher. Pa .• 19025. 
Tel: 215-TU-4-4450; Sis. Mgr: J. Sullivan 

ELECTRONIC CONTROL CORP .• 15341 Dale. DetrOit. 
Mich .• 48223. Tel: 313-KE-3-6219; Pres: S.C. Lawrence 

ELCTRN. CONTROL SYS .• Box 1232. Fairmont. W. Va .• 
26554. Tel: 304-363-8632; Sis. Mgr: M. Glazer 

ELCTRN. CONTROLS, INC., See T-Bar Inc. 
ELECTRONIC DE,SIGN LABS .• INC .• 1618 W. Olney Ave .• 

Phila .• Pa .• 19141. Tel: 215-224-3565; Dir. Sis: E.C. 
Rotar 

ELECTRONIC DEV. CORP., 11 Hamlin St., Boston, Mass. 
02127, Tel: 617-268-9696; Sis. Mgr: R.B. Ross 

Pgs. 456,457 
Cal Paio Alto. Garner Laine. 825 San Antonio 

415-328-1717 
Cal r'asadena. Wright Engrg .• '180 E. Calif. Blvd. 

213-681-2651 
Colc Boulder. A.L.S. Elctrns .• 1932-14th SI. 

505-447-2436 
CcnnHamden. Applied Meas .• 2531 Whitney 

203-288-5288 
F.a Ft. Laud .• Nine Assocs .• 3440 N.E. 12th 

305-566-8409 
,II Des Plaines. Marsland Assocs .• 1000 Executive 

Way , 312-298-2620 
Ind Indpls .• Marsland Assocs .• 3734 Carrollton 

317-924-3568 
MassActon. Applied Meas .• Inc .• Box 316 617~46-7250 
Mich Ferndale. Tiby Co .• 380 Hilton Rd. 313-547-3550 
Minn Mpls .• Marsland Assocs:. 231 N. Edgewood 

612-545-4481 
Mo Florrissant. Marsland Assocs .• 100 St. Francois 

314-831-0015 
NM Albuquerque. A.L.S. Elctrns .• Box 11626 

505-268-9600 
NM Alamogordo. ALS. Elctrns .. Box 1498 

505-437-7576 
NY Great Neck. Industron Assocs .• 300 Northern 

516-487-2620 
NY Rochester. Ossmann Instrs .• 474 ThurSton 

716-328-2230 
NY E. Syracuse. Ossmann Instrs .• Inc .• 6666 Old' 

Collamer Rd. 315-437~66 
NY Vestal; Ossmann Instrs.; Vestal Pkwy. 

607-785-9947 
NY Wappingers Falls. Ossmann Instrs .• Inc .• 122 E. 

Main SI. 914-297-7777 
Ohio Cleveland. TIby. 2245 Warrensville Ctr. 

216-371-5335 
Ohio Dayton. Tiby Co .• 1960 N. Main 513-277-3822 
Okla Tulsa. I.B.l. Engrg. & Sis .• 4822 S. Wheeling 

918-743-2978 
Pa King of Prussia. Valley Instrs. Co .• 251 W. DeKalb 

Pike 215-265-4450 

Tex Austin. I.B.L. Engrg. & Sis .• 1903 W. 34th 
512-452-2064 

Tex Dallas. I.B.L. Engrg. & Sis .• Inc .• 219 Preston 
Royal Ctr. 214-363-2921 

Tex Houston,'I.BL Engrg. & Sis .• Inc .• 3403 Audubon 
713-621-3534 

Utah Salt Lake Cy .• A.S. Elctrns .• 3385 S. 2770 E. 
801-363-2921 

Va ' Annandale. Nine Assocs .• 7753 Patriot Dr. 
703-256-9105 

EXP: N.J .• Fairfield. Pantronics. Inc .• 1275 Bloomfield 
Ave. 212;244-2855 

For: Can .• Weston. Onl.. Conway Elctrn. Enterprises. 
88 Arrow Rd. 

ELCTRN. DEV. LABS .• 19 Newtown Rd .• Plainview. N.Y .• 
11803. Tel: 516-293-8997; Gen·l. Mgr: N.H. Polsky 

ELCTRN. DEVICES, 21 Grey Oaks AYe., YonkeOl, N.Y., 
10710, Tel: 914-965-4400, TWX: 7111-560-0021; Sis. Mgr: S. 
Wlnuk .......................................................... Pgs. 1802,1805 
Ala Huntsville. Beacon. Box 4307, 205-881-5031 
Ariz Scottsdale. Mercury Engrg. Sis .• Box 3130 

602-945-1927 
Cal Los Angeles. M. Stolaroff. 4622 W. Slauson 

213-295-7781 
Cal Mountain View. Repex. Box 807 415-969-9200 
Colo Denver. Walter Engrg .• 880 Bonnie Brae BI. 

303-777-5585 
Aa, Maitland. Beacon. Box 1278 305-647-3498 
Fla FI. Lauderdale. Beacon. 651 N.E. 45th SI. 

305-564-4298 
Ga Atlanta. Beacon. 2285 Peachtree Rd .• N.E. 

404-351-3654 
III Chicago. Berndt Assocs .• 6200 N. Hiawatha Ave. 

312-283-0713 
III Chicago. Rozner Sis .• 4720 N. Central 

312-283-0022 
Iowa Cedar Rapids; Reid Assocs .• 526 MNB Bid. 

319-362~302 
Kans Overland Pk .• Penzner-Mankus. Box 6264 ' 

913-DU-1-0004 
MassLexington. Contact Sis .• Inc .• 49 Waltham SI. 

617-861-1550 
Mich Benton Harbor. J. Morrow Sis .• Fairplain Plaza 

616-927-3134 
Minn SI. Paul. Cahill Assocs .• 3000 Hudson Rd. 

612-739-8445 
Mo Hazelwood. Penzner-Mankus. 400 Brookes 

314-731~4334 

NY Valley Cottage. LRC Assocs .• Box 114 
914-634-7973 

NY Syracuse. Carlen Reps .• 3650 James ,St. 
315-437-2921 

Ohio Aurora. EMA. Inc .• Box 275 216-562-6104 
Ohio Centerville. EMA. Inc .• Box 191 513-433-2800 
Pa Oreland. Brown-Frederick & Assocs .• 88 

Pennsylvania Ave. 215-TU'7-1325 
Tex Garland. Carter Assocs .• Box 87 214-276-7151 
Va Falls Church. Beacon. 207 Park Ave. 

703-534-1673 
EXP: N.Y .• Yonkers. Elctrn. Devices. N.Y .• 21 Gray 

Oaks Ave. ' 914-965-4400 
For: Can .• Montreal. Que .• A. Deskin Sis. Corp .. 1565 

Louvain St.. W. 514-384-1420 
For: Can .• Toronto. Onl.. A. Deskin Sis. Corp .• 78 Six 

Point Rd. 416-239-4329 
For: Can .• Vanc9uver. B.C .• A. Deskin Sis. Corp .• 1641 

Venables SI. 604-253-6396 
ELECTRONIC DEVICES. 17877 SI. Clair Ave .• Cleve .• 

Ohio. 44110. Tel: 216~92-1600; Sis. Mgr: E. Warner 

'ELECTRONIC ENCLOSURES, Diy. Wyle Labs_, Box 
90978, EI Segundo" Cal., 90009, Tel: 21M79-0181; SIs. 
Mgr: J. Gordon .................... _ .................................. Pg. 2315 
Cal Monte Sereno. R. McGee. 16290 Ridgecrest Ave. 

, 408-354-8466 
Conn Trumbull. H. Belanger. 38 Woolsey Ave. 

203-268-5352 
Md Rockville. Marktron. 651 Lofstrand La. ' 

301-762-6210 
Md Towson. Marktron. 202 W. Pennsylvania Ave. 

301-825-8222 
NJ Pennsauken. Elctrn. Enclosures. Inc .• 7825 Airport 

Hwy. 609-665-6810 

ELCTRN. ENGRG. CO. CAL, Elctrn. Prods., 1441 E. 
Chestnut AYe., Santa ,Ana, Cal., 92701, Tel: 
714-547-5651, TWX: 910-595-1550; Dlr. Mktg. B. Fordianl 

Pg.1909 
Md Silver Spring. EECO. Box 769 301-588-0727 
NJ Ho-Ho-Kus; EECO. Box 335 201-444-3220 
NY Rochester. EECO. Box 7492 716-621-2410 

ELECTRONIC ENGRG. CO. CAL .• Computer Equip .• 1601 
E. Chestnut Ave.. Santa Ana.' Cal.. 92702. Tel: 
714-547-5501. TWX: 910-595-1550; Sis. Mgr: R.T. 
Clark 
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ELECTRONIC ENGRS., INC., 1639 W. Evergreen Ave., 
Chicago, III., 60622, Tel: 312-227-2600; Sis. Mgr: J.V. 
Man 

,ELCTRN. ENTERPRISES, 775 S. MadisOn Ave., Pasadena, 
Calif., 91106, Tel: 213-798-0511; Sis: Mgr: J.H. Cone 

ELCTRN. ENTERPRISES, 65 7th Ave., Ne~ark, N.J_, 
07104, Tel: 201-485-8500; V_P: J.J. Remmert . 

, '~1~ 

EXP: N.Y., Westbury, Minthorne Int'l., 2200 Shames Dr. 
." 516-334-3303 

For: Can" Montreal. Que., Future Elctrns. Corp., 4310 
. Girovard Ave. 514-481-7701 

ELECTRONIC FUNCTIONS DIV. TRW INC.. Davis & 
Copewood Sts., Candem, N:J.. 08103, Tel: 
609-365-5500,' TWX: 710-891-7087; Sis. Mgr: F, 
Weigold ': ' 

ELECTRONIC HARDWARE, lBo-l0 Liberty Ave., 
Jamaica, N_Y., 11433, Tel: 212-291-2710; Sls_ Mgr: H. 
Goodman __ ..... _ ........ _ ... ;_ ............ _ ............................. Pg_ 1456' 
Cal Hawthome, Electro-Sonic Comps .• 14126 Lemoli 

Ave, '213-679-9781 
Colo Littleton, Action Sis" 6367 S, Gallup 

, 303-794-0447 
Conn Hamden. Impact Sis. Co., 60 Connolly Pkwy. 

203-248-9368 
Fla Orlando, Geartner Assoes" Inc" 1211 Lee Rd: 

305~299-1 000 
Fla Miami Beach. Geartner Assocs" Inc .• 350 Lincoln 

Rd. 305-531-0200 
III Skokie,. Saffro & Assoc .• 3736 Dempster Ave. 

Ind Indianapolis, Bard.AOOO Meadows Dr. 
317-547-3113 

Kans Lenexa, Bard, 13100 W. 95th si. 913-888-2673 
Md Rockville, Farrell Assoc,. 230 N. Wash. 

301-424-9460 
MassChestnut Hill. P. Sturgeon 617-734-7710 
Mich Orchard Lake, Sidnell, 6051 Pinecroft 

313-851-3518 
Minn Mpls., Bard, 4640 W. 77th St: 612-922-8233 
NY Wappinger Falls, Ossmann Instr" ,122 E. Main 

914-297-7777. 
NY E. Syracuse, Ossmann Instr" 8666 Old Collamer 

. 315-437-6666 
NY Huntington Sta., Metro Tech. Mktg., 163 E. 2nd 

'. , 516-549-8388 
NY Rochester, Ossmann Instr., 474 Thurston 

716-328-2230 
NY, Vestal, Ossmann Jnstr" 1901 Vestal Dr. 

607-7115-9947 
NC Winston-Salem, Lee Assoes., Box 15045' 

919-724-2406 
Ohio Dayton, R. Sidnell, 3300 S. Dixie 513-293-1194 
Ohio Mentor, Sidnell, 7191 Dogwood Ln. 216-942-3304 
Tex Dallas, Lear Assoc., Box 1266 214-231-7696 
For: Can., Stittsville, Onl., Instronies Techno-Prods., 

Ltd., Box 100 613-836-4411 
ELECTRONIC MEAS. CORP., 625 Broadway, New York, 

N.Y.,10012, Tel: 212-GR-5-0610; Sis. Mgr: M. Lieblich 
ELCTRN, MEMORIES, 12621 Chadron:Blvd., Hawlhome, 

Cal., 90252, Tel: 213-644-9881, TWX: 910-325-6213; 
Sis. Mgr: M.E, Lamph 

ELECTRONIC MODULES, INC., 250.0 E. Foothill Blvd., 
Pasadena, Cal., 911.07, Tel: 213-795-4231; Sis, Mgr: 
G,E. Albrecht 

ELCTRN, MODULES CORP., Box 141, Timonium, Md., 
21093, Tel: 301-686-3300, TWX: 710-862-2638; Sis. 
Mgr: R. Vogel 

Tex Dallas, Ammon & Champion, Box 35263 
214-357-8441 

Tex Houston, Ammon & Champion, Box 35552 
713-729·1233 

Va Alexandria, Stemler, 306 N. Wash. 703-548-7818 

ELECTRONIC RESEARCH CO~ ~ Textron Co., Box 913, 
Shawnee ,MiSSion, Kans_, 68202, Tel: 913-631-6700, TWX: 

. 910-749-6477; Sis. Mgr" Inalrs: R.L Rush 
Pg8_458,1384 

Ala, Huntsville, Lee Assoes., Inc., Box 1506 
, 205-539-0761 

Ala Huntsville, 20th Century Mktg., Box 6127 
205-772-9237 

Cal Costa Mesa, Meas. Assoes., 2955B Harbor Blvd. 
714-540-7160 

Cal Menlo Pk., J. S. Heaton Co., Box 2087 
. 415-369-4671 

Cal Sunnyvale, Meas. Assoes" Box 2162 
406-739·7785 

. Cal Van Nuys, Shepard Comp" 16152 Covello 
213·787-4610 

Colo Broomfield, Arro)Nhead Sis., Box 335 
303·222-6462 

Colo Denver, Engrg, Resch" 23'1 Detroit 303-377-8306 
ConnNew Canaan, S. Pierce, 115 Bald Hili Rd, 

203·986-4630 
Fla Clearwater, Dyne-A-Mark, 1665 Magnolia 

813-446-2991 
Fla Fern Pk" Dyne-A·Mark Corp., Box 128 

305-831·5100 
Fla Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Fla Pompano Sch., Dyne-A-Mark, 1010 E Atlantic 

305-942-5870 
Ga Cha(Tlblee, Lee Assoes., Box 80688 404-457-7117 
III Wilmette, Crest Assoes" 505 4th SI. 

312-256-5202 

312-588-0905 
Ind Indianapolis, Tech, Reps., 4000 Meadows Dr. 

317-546-4967 
La New Orleans, G.V. Peck Co., Box 8087 

504-282-1553 
MassWaltham, Impact Sis. Co., 223 Crescent SI. 

617-893-2850 
Mich Kentwood. RW. Hicks & Assoc .• 1299 Gentian 

Dr., S.E. 616-455-1354 

ELCTRN. MOLDING CORP., 96 Mill St., Woonsocket, R ., 
02895, Tel: 401·769-3800, TWX: 710-387·1350; SIs. Mgr: H 

III Oakbrook, Whitmore Assocs., 13.01 N. 22nd 
312-325-4727 

Kans Prairie Vlg., Thunderbird Tech., 4.o14a W. 95th 
913-642-7220 

Kans Wichita, Thunderbird Tech,. 7707 E. Osie 

Minn Minneapolis; Bitronies Sis. Co" 6245 Thomas 
Ave., So. 612-925-2944 

Minn Minneapolis, P.L. Coppini Sis, Co" 2907 E. 
Franklin Ave., 816-842-1760 

NJ Keasbey, Addem/2, 1258 Teaneck Rd. 
201-721-6449 

IIIJ River Edge, Meg Sis .• 792 Kinderkamack Rd. 
, 201-265-9887 

NY Buffalo, Telesco Assoc., 395 Cleveland Dr, 
" . 716-834-1026 

NY Manhasset, HRC Assoc., 390 Plandome Rd. ' 
516-627-4644 

Okla Tulsa, G,V, Peck Co" 729 W, 5th SI. ' 
, 918-585-5853 

Tex Dallas, G.V. Peck Co., 210 Casa Linda Plaza 
. 214-328,3511 

Tex Houston, G.V. Peck Co., 5757 Bellaire Blvd. 
713-664-1435 

Va Fairfax, T. Davis Marketers. 10713 Almond St 
, 703-591-7390 

WashMercer Island, J.H. Andersen Assoc., Box 637 
206-232-0484 

ELCTRN, IDEAS, Reading Sta., Wyncote, Pa., 19095. Tel: 
215-TU-6-4 770; Sis. Mgr: B. Cole 

Fortson ................................................... _._ .. __ .. _ .... ; .. Pg_ 2626 
ConnFairfield, Schumacher & Yarrington; Box 304 

203-259-0772 
Me . Denmark, Grein Northem Elctn. , 2.07-452-2800 
Md Greenbelt, Jadelectronic Assoc., Box 119 

301-474-8161 
Minn Minne!!polis, Countryman Assoc., ,1821 University 

Ave. 612-645-9151 
NY Tuckahoe, Spectrum Sales, 65 2nd Ave. 

914·793-1660 
Pa Philadelphia: Jadelectronies Assoc., 4338 N. Third' 

SI. 215-455·3355 
RI Warwick, Schumacher & Yarrington, Box 269 

, , 401'-884-5671 
Tex Dallas. Texport Co., 2411 Farrington SI. 

214·631-6270 
For: Can., Montreal, Que., Fut!,re Elctm. Corp., 6655 

Cote-des-Neiges Rd. 514-735·5725 
ELCTRN. NAVIGATION INDS., INC., 1337 E. Main SI., 

Rochester, N.Y" 14609, Tel: 716-288·2420; Sis. Mgr: 
L.M. Salmen ' 

ELCTRN, PRECISION COMPS., 2 Brookdale PI., Mt. 
Vemon, N.Y" 10550, Tel: 914-664-2333; Pres: D.R. 
Edwards 

ELCTRN. INSTR. & SPECIALTY, 71 Cross St., ELECTRONIC RESCH. ASSOCS., ff7 Sand Park Rd., 
Winchester, Mass., 01890, Tel: 617-729-1202; Sis. Mg. Cedar Grove, N.J., 07009, Tel: 201-239-3000, TWX: 
R.A. Painter ............................................................ Pg. 1706 710-994-5789; Sis. Mgr: J.B. Rogers .......... Pgs. 707-70 
Cal Anaheim, L & M Sis., Box 6255 714-774-0492 Ala Huntsville, Reynolds, 904 Bob Wallace . 
Cal San Jose, Grosken, Inc., 330 Phelan Ave. . 205-536-1941 

408-293-3108 Cal Burbank, Tech-Ser, Inc., 2435 N. Naomi 

Fla Winter Pk., Spartak, 410 Phelps Ave., S. 213-846-9631 
.' 305-644-3023' Cal Palo Alto, Tech-Ser, 800 San Antonia 

III Glen Ellyn, Repwood, 260 Sunset Ave. . . 415-326-6400 
312-469-2344 Cal San Diego, Tech-Ser, Inc., Box 10544 

NJ' Nutley, I. Brill, 326 Hillside Ave. 201-667-0653 714-222-1121 
NC Charlotte, B. Jackson, 4632 Randolph Rd. Fla FI. Laud, Reynolds & Assoc., 161 SW.75th· 

704:366-6678 305-581-8611 
Pa Lansdowne, W. F. Satterthwaite, 237 N. Fla Orlando, Reynolds & Assoc., Box 8877 

Lansdowne 215-623-5100 305-843-6440 
Tex Houston, Texas Special Elctm. Comps., 7024 Fla Melbourne, Reynolds; Box 1043, 305-727-3205 

Mapleridge 713-866-5871 Ga Atlanta .. Reynolds, 175 W. Wieuca 404-252-5360 
ELECTRONIC MACH. PARTS, 128-11 18th Ave., College Md Baltimore,Stemler, 6707 Whitestone 

Point, N.Y., 11356, Tel: 212-IN-I-8850; PreS: W.T. . 301-944-8262 
McAdam' Mich Farmington, W."R. Hummon, Box 501 

ELCTRN. MEA8- INC., 405 Essex Rd., Neptune,' N.J_, 
07753, Tel: 201-922-9300; Sis. Mgr: R.H_ Schlote 

Pg.702 
Ala Huntsville. Lee AssQCS" Inc., Box 1506 

205-883-2530 
Conn Meriden, P. Sturgeon, 99 Colony SI. 

203-237-1112 
Fla Orlando, Lee Assocs., 200 E. Marks SI. 

305-241-4445 
III" La Grange, Bard, La Grange Ind'l, Pk, 

312-354-0660 

313-474-0861 
NJ Cherry Hili, Stemler Assoc., Inc., Box 287 

609-966-3477 
NY Fayetteville, M. P. Andrews, 319 Matt 

315-637-3144 
NC Charlotte, Electro-Rep Assoc., 128 W. 30th SI. 

704-333-0451 
Okla Okla Cy; Ammon & Champion, Box 12274 

405-948-2222 
Okla Tulsa, Ammon & Champion, Box 4682 

918-627-7670 
Pa Paoli,Stemler Assoc., Inc., Box 711 215-644-3477 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

, 316-684-3941 
Ky FI. Mitchell, G. W. Thelen, 3273 New Orieans,Or. 

606-341-8181 
Ky Louisville, Ridgway East, 3807 Bishop 

502·968·2292 
Md Rockville, Farrell Assocs., 230 N. Wash. SI. 

, 3.01 :424·9460 
Md Towson, H.J. White Co., 320 Hillen Rd. 

301·VA-8·6373 
Mass Belmont, Vector Sis., 774 Pleasant SI. 

, ' 617-489·1400 
MassNorwood, S. Pierce, Inc., 24 Linden SI. 

617-762-3164 
Mich Detro~, Ridgway East, 2521.0 Five Mile Rd. 

313-538-4940 
Minn Mpls., C.R. Gibb, 13.11 W. 25th SI. 612·377-1200 
Minn Mpls.; Whitmore Assocs., 7710 Computer 

. 612·926-2855 
Mo Hazelwood, Thunderbird Tech:, 400 Brookes 

314·731-4343 
Mo Kansas City, Prod. Automation, Box 11584 

, ' 816-763-2132 
NJ Cherry Hill, H. White, 499 Cooper Landing 

609-828-6373 
NJ Englewood, Central Assocs., 44 N. Dean 

, 201-568-0808 
NJ Riverdale, Compo Tech. Sis., Box 50 

201-835-0332 
NM Albuquerque, Arrowhead SiS., Box 243 

505-268-9706 
NY Latham, L·Tron Corp., Box 114 518-785·5032 
NY Lynbrook, Compo Tech. SiS., Box 384 

516-593-2628 
NY Plainview, Central Assoes., 11 Commercial 

516-433-0808 
NY Rochester, H.R. Murray, 113 Gilbert 

716-244-11Cio 
NY Skaneateles, L·Tron Corp., Box 147 

315-685·6172 
NY Syracuse, H, R. Murray, DeWitt .. Box 11 

315-446-5555 
NY Tonawanda, L-Tron Corp., 123 Dalewood'Dr. 

" 716-693-0887 
NC Winston-Salem, Lee Assoes., Box 15024 

, 919·724-2406 
Ohio Fairview Pk., Ridgway East, 20881 Lorain . 

216-333-1300 
Ohio Loveland, Ridgway East, Box 88 513-883-4350 
Pa King of I"russia, LEtronix, 211 W. DeKalb 

Pa 
Tex 
Tex 
Tl!x 

Bessemer, Ridgway EaSt, Box 626 
Dallas, R. Martin, 6211 Denton 
FI. Worth, W.P. Fralla, Box 12625 
Houston, R. Martin, Box 1002 

215-265·1020 
412·667-8573 
214-358-3704 
817·736-2002 

eem/1971 
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Utah Salt Lake City, Arrowhead Sis., Box 15386 
801-487-3444 

Was~Seattle, Blum & Assoc., 1818 Westlake N 
206-284-4082 

For: Can., Montreal, Que., Future Elctrns. Corp., 6655 
Cote des Neiges Rd. 514-735-5775 

ELCTRN. RESOURCES-COUNTER PROD. GROUP, 
4561 Colorado Blvd., L.A., Cal., . 90039, Tel: 
213-246-6761, TWX: 910-497-2264; Sis. Mgr: R. Sayre 

ELCTRN. RESOURCES DIV., Tasker Inds., 4561 Colorado 
Blvd., Los Angeles, Cal., 90039, Tel: 213-246-6761, 
TWX: 910-497-2264; Dir. Mktg: T.L. Atherton 

ELCTRN. SEALS, 13766 Saticoy St., Van Nuys, Cal., 
91402, Tel: 213-873-4982; Sis. Mgr: H. Adelman 

ELCTRN. SVC., 201 Unden Ave., Verona, N.J., 07044, Tel: 
201-239-0303; Sis. Mgr: W. Zilinsky 

ELCTRN. SPACE PRODS., 854 S. Robertson Blvd., Los 
Angeles, Cal., 90035, Tel: 213-657-5540; Sis. Mgr: A. 
Freeland 

ELCTRN. SPECIALTY, Connecticut Div., 401 Watertown 
Rd., Thomaston, Conn., 06787, Tel: 203-283-5801, 
TWX: 710-475-0537; Sis. Mgr: R. Jacques 

ELECTRONIC SPECIALTY DIV., Datron System, 18900 
N.E. Sandy Blvd_, Portland, Ore, 97220, Tel: 
503-685-0121, TWX: 910-469-8782; Sis. Mgr: R. Llsdero 

Pgs. 1698-1705 
Ariz Scottsdale, F. Schoeffler, 7224 N. Lakeside 

. 602-948-3470 
Cal Palo Alto, Mauldin Co., 200 California 

415-326-5291 
Cal Pico Rivera,Westrep, 9519 Telegraph 

213-949-2551 
Colo Denver, Daniels-Padgett, 2785 N. Speer 

303-433-7181 
Fla Winter Pk., Spartak, Box 915 305-644-3023 
III Hinsdale, J. O. Allyn, 419 S. Bruner 312-325-0495 
Iowa Cedar Rapids, Halgin SiS., 4403 First Ave. S.E. 

319-363-5119 
Kans MiSSion, Halgin SiS., 5460 Buena Vista 

Md Hyattsville, L.D. Lowery, 6200 Annapolis 
.• ,. 301-773-4977 

MassNatick, G. Rosen, 563 Worcester 617-655-2211 
Mich Franklin, Berberich Assoc., 31425 Nottingham 

313-626-7508· 
Minn Minneapolis, Hasse & Assoc .. Box 22707 

612-588-0551 
Minn St. Paul, Countryman Assoc., 1821 University 

612-645-9151 
NJ E. Orange, Masin-Esco, 263 Central 

201-674-6505 
NJ Neptune, L. K. Haner, 1420 7th Ave. 
NY Commack, L. K. Haner, Box 101 516-368-6668 
NY Syosset. Masin - Esco, 333 Jackson 

, 516-364-0310 
NY Syracuse, C. W, Floring, Box 175 315-478-2149 
Ohio Dayton, Berberich Assoc., 4130 Linden 

513-252-9981 
Pa Broomall, L. D. Lowery, 280f.>W. Chester Pike 

215-356-5300 
Pa Harrisburg, L. D. Lowery, 1501 Allison S1. 

717-233-0917 
Tex Dallas, R. R. Thomas, 8616 N.w. Plaza Dr. 

214-363-8591 
WashSeattle, H. Levinson, 1211 E. Denny Way 

, 206-323-5100 
EXP: Los Angeles, Cal., Sumitomo Shoji America, 606 

S. Olive S1. 213-627-4783 
For: Toronto, Onl., Can., Wislon Entprs., 386 Bering 

Ave. 416-231-7536 
For: Roxboro, Que., Can., Wilson Entprs., Box 115 

514-684-0383 
ELCTRN. SYS. ENGRG., 120 1/2 N. Cleveland, Cushing, 

Okla., 74023, Tel: 918-CA-5-1266; Sis. Mgr: A.A. 
Kaminshine 

ELCTRN. TRANSFORMER CORP., 460 Totowa Ave., 
Paterson, N.J., 07509, Tel: 201-279-4445; Sis. Mgr: A. 
Cezar 

ELECTRONIC TRANSISTORS, 153-13 Northern Blvd., 
Flushing, N.Y., 11354, Tel: 212-539-6700; Sis. Mgr: 
~M.F. Byrnes 

ELCTRNS., LTD., 3545 Third Ave., Marion, Iowa, 52302, 
Tel: 319-377-3566; Sis. Mgr: D. Meuler 

ELECTRONICS MISSILES & COMMS .. Box 116, White 
Haven, Pa., 18661, Tel: 717-443-9575; Sis. Eng. Mgr: 
S.' Koppelman 

ELECTRONS CO., Unit of General Signal Corp_, 65 
Passaic Ave_, Feirfleld, N_J~ 07110, Tel: 201-621-9666; 
518. Mgr: R.E. Allison _ ••• _._ •• _._ ... _ ..... _ .... _ ......... _ ..... _ ••• Pg. 1451 
ELECTROPHYSICS CORP., 48 Spruce SI., Nutley, N.J., 

07110, Tel: 201-667-2262; Sis. Mgr: L.M. Vallese 

ELECTROSPACE CORP., 956 Brush Hollow Rd., 
Westbury, 11590, Tel: 518-997-7000 .. _ ... __ .. _ ....... Pg_ 323 
Cal No. Hollywood, AssoC. Inds., 6855 Tujunga Ave. 

213-877-5458 

DC Washington, G. Gill, 110117th S1., N.w. 
202-296-7997 

ELECTROSPACE SYSTEMS, Box 1359, Richardson, Tex., 
75080, Tel: 214-231-9303; Sis. Mgr: R.L Carrel 

ELECTROTEC, INC., 3726 Cavalier Dr., Garland, Tex., 
75040. Tel: 214-276-8394; Mk1. Mgr: W.C. Cloyd 

ELECTROTOOLS, INC., 1422 Roosevelt Rd., Broadview, 
III., 60153, Tel: 312-681-6110, TWX: 910-226-4944; 
Sis. Mgr: H.J. Deerwester 

ELECTROVERT, INC., 86 Hartford Ave., Mt. Vernon, N.Y., 
10553, Tel: 914-664-6090; Sis. Mgr: D. Reynolds 

ELEXON INC., 1422 E. St_ Gertrude, Santa Ana, Cal., 
92705, Tel: 714-540-9510, TWX: 910-595-1126; V.P. Mk~g 
L. Towle ••••. _ .... _ .... _ .... _ ••• _ ................. _ ... _ ..... _ .... __ •••. __ .. _Pg. 706 

ELFAB CROP., Box 34555, Dallas, Tex, 75234, Tel: 
214-239-7181, TWX: 910-860-5137; Sis. Mgr: P.S. Lyon 

Pg.2627 
Cal Hollywood, Westaironics, 1800 N. Highland Ave. 

213-466-6201 
Fla Orlando, G:F. Bohman Assoc., 7040 Lake Elinor 

305-855-0274 
III Chicago, Gassner & Clark, 6644 N. Western Ave. 

312-764-6121 
Md 'Towson, Micro-Comp., 660 Kenilworth Dr. 

301-823-3603 
Mass Lexington, Circuit Sis., One Militia Dr. 

,617-861-0567 
Mich Lathrup Village, R. C. Nordstrom & Co., Box 32 

313-444-4417 
Minn Mipls., S. Clothier Co., 7400 Lyndale Ave .• S. 

612-869-3231 
NJ Springfield, F.F. Sylvester Assocs .• Box 207 

201-376-3324 
NC Winston-Salem, Elctrn. Mktg., 928 Burke S1. 

919-722-5151 
Okla Okla. City, Ammon & Champion, Box 12274 

504-721-6417 
Pa Glenside. Elcom, Inc., 130 S. Easton Rd. 

?1fi-RRfi-1~?fi 

Pa Huntingdon Valley, F. Inacker, 2436 Ayersdon 
Ave. 215-947-6224 

SC Greenville. Elctrn. Mktg .• 808 Botany Rd. 
803-268-1125 

Tex Dallas, Ammon & Champion, Box 34555 
214-233-5591 

Tex Houston, Ammon & Champion, Box 35552 
713-729-1233 

For: Can., Montreal, Que., Deskin SiS., 1565 Louvain 
St., W. 514-384-1420 

For: Can., Toronto. Onl.. Deskin SiS., 78 Six Point Rd. 
416-239-4329 

ELGAR CORP_, 8159 Engineer Rd., San Diego. Cal., 
92111, Tel: 714-279-0800, TWX: 910-335-1246; V.P. Mktg 
R.H. Wheelock ... _ .... _._ ... _ .... _._ .... _ ........ __ .... _ .... Pgs_ 703-705 
Ala Huntsville, 8CS, 3322 S. Memorial Pkwy. ' 

205-88~ -6220 
Ariz Phoenix, Barnhill, 537 E. Osborn 602-263-1250 
Cal Cupertino, T. Snitzer, 10320 Saratoga-Sunnyvale 

408-257-8333 
Cal Del Mar, T. Snitzer, 1150 CamillO del Mar 

714-454-2191 
Cal L.A., T. Snitzer, 9005 Exposition 213-836-6170 
Colo Denver, Barnhill. 1170 S. Sheridan 303-934-5505 
Conn Hamden, Scien. Devices-NE, 2315 Whitney 

203-248-9361 
DC Wash., Eastern Instr., 5410 Indian Head Hwy. 

202"333-8880 
iFla Orlando, BCS. 940 N. Fern Creek 305-843-1510 
III Chicago, Carter Elctrns., 4919 W. 63rd SI. 

312-585-5485 
Ind Indianapolis, Carter Elctrns., 6333 Hollister 

317-293-0696 
Iowa Cedar Rapids, Palatine Engrg., 720 Third S.E. 

319-365-8071 
Kans Andover, Palatine Engrg., 1722 Terry La. N. 

316-683-7512 
Kans Overland Pk., Palatine Engrg., 7520 W. 63rd. S1. 

913-262-5643 
MassWakefield, Scien. Devices-NE, 591 North 

617-246-0920 
Mich Detroit, B. Hocker, 26847 Grand River 

313-531-1403 
Minn Mpls., Carter Elctrns., 1025B Evergreen La. 

, 612-544-9393 
Mo SI. LOUiS, Pala~ne Engrg., 1573 N. Warson 

314-426-7055 
NM Albuquerque, Bamhill, 1410-D Wyoming N.E. 

505-299-7658 
NY Albany, J. Reagan, 6 Highland Ave. 518-489-4777 
NY Binghamton, J. Reagan, 52B Crestmont 

607-723-9661 
NY Great Neck, Meas. Technology, 295 Northern 

516-482-3500 
NY New Hartford, J. Reagan, 41 Woodberry 

315-732-3775 for Utica 

ELE - ELI 
NY Rochester. J. Reagan, 891 Monroe 716-473-2115 
NC Greensboro, BCS, 1039 E. Wendover 

919-273-1918 
Ohio Dayton, B. Hocker, 1400 Devereux 513-298-8638 
Pa Phila., Eastern Instr., 613 Cheltenham 

- 215-927-7777 
Tex Houston, Barnhill, 3810 Westheimer 713-621-0040 
Tex Richardson, Barnhill, 312 N. Central Expwy. 

214-231-2573 
Utah Salt Lake City, Barnhill 801-487-1327 
WashBelievue, Brennan, 208 Carlson 206-454-9332 
Wise Milwaukee, Carter Elctrns., 6400 W. Capitol 

414-464-5555 
EXP: San Diego, Elgar, 8159 Engineer 714-279-0800 

ELGENCO, INC., 1550 Euclid St., Santa Monica, Cal_, 
90404, Tel: 213-451-1635, TWX: 91D-343-6475; Sis Mgr: 0_ 
Cusworth ._ ..... _ ..... _ .. _ .. _ ................ _ .......... _ ....... _ Pgs. 46D-465 

Ala Huntsville, Lee Assocs.,Box 1506 205-539-0761 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal Woodside, Windsor Dynamics, 195 Greer 

415-854-4870 
Conn Glastonbury, Instrs. Reps., Inc., 124 Hebron Ave. 

203-633-0777 
DC Washington, R. Davies Assoc. - 301-587-3910 
Fla Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Ga Chamblee, Lee Assocs., Box 80666 404-457-7117 
La New Orleans, M. Speairs Operator WX 3161 
Md Silver Spg., R. Davies. 10 Old Post Off. Rd. 

301-587-3910 
MassArlington, Instrs. Reps., 1046 Massachusetts 

617-646-1034 
Mich DetrOit, Chandler, 32401 W. 8 Mile Rd. 

. 313-476-5800 
NM Albuquerque, C. Schmidt, 9611 Acoma, S.E. 

, 505-298-2415 
NY Great Neck. H. Krasner, 33 Great Neck 

, 516-487-0690 

919~ 724-2406 
Pa New Britain, Kastle, 434 E. Butler 215-348-4466 
Tex Arlington, Packard-Speai,s 817-261-4424 
Tex Houston, Packard-Speairs Assoc. 713-923-7616 
Tex San Antonio;-Packard-Speairs Assoc. 

Dial Opr. 2333 
ELGIN ELCTRNS;, Sub. Basic, Inc., Walnut S1., Waterford, 

Pa .• 16441, Tel: 814-796-2601, TWX: 510-699-6859; 
Sis. Mgr: L.C. Stuller 

ELIN DIV., 'California Inslrs., 5150 Convoy St., San 
Diego" Cal., 92111, Tel: 714-279-8620; V_P.Mktg: H.W. 
Clark •• _ .... _ ... __ .. _._ ..... _ ... _.~_ .... _ ........ _ •• _ ... _ .... _ ..... _ •• _ ..... _._Pg. 671 
Ala' Huntsville, Currie Aerospace. Box 1424 

205-536-5650 
Ariz Tempe, Recording Science, Box 27806 

602-275-1372 
Cal Downey, RDP, 11565-B Paramount Blvd. 

213-923-6784 
Cal San Jose, RDP Instrs., Inc., 100 N. Winchester 

Blvd. 408-248-0120 
Colo littletOn, RADCO Elctrns., 2552 Ridge 

303-794-4279 
Conn Hamden, Applied Meas., Box 5181 203-288-5288 
Fla Orlando, Currie Aerospace, Box 13229 

, 305-855-0843 
III . Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312-825-1144 
Ind Indianapolis, Cozzens & Cudahy, 647 Mulford C1. 

317-244-2456 
Mass Acton, Applied Meas., Box,~16 617-263-2766 
Minn Minneapolis, Cozzens & Cudahy, 7450 France 

Ave. S. . 612-920-1022 
Mo S1. Louis,' Cozzens & Cudahy, 10534 Natural 

. Bridge 314-423-1234 
NJ Fairfield, KLS Assoes., 387 Passaic 201-227-2900 
NJ Hazlet, Mer Mon (2M) Elctrn. Instru., Box 302 

201-264-1851 
NM Albuquerque, Bennewltz,9720 Candelaria, N.E. 

,505-298-6775 
NM Albuquerque,(Recordlng SCience, 1811 Carlisle 

N.E. 505-265-7631 
NY New York, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem: Currie Aerospace Assocs., Box 

10329 919-725-1927 
Ohio Medina, Cozzens & Cudahy, 735 South Cl 

. 216-725-5660 
Pa Abington, BaCh-Stewart, 947 Old York 

215-927-1200 
Tex Austin, SESCO, 512 E. Riverside 512-444-6694 
Tex EI Paso, Recording SCience, Box 4033 

915-565-5530 
Tex Houston, SESCO, 5757 Bellaire Blvd. 

713-668-7840 
Tex Richardson, SESCO. 300 N. Central Expwy. 

. 214-231-9364 
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ELI - EON 
Va Annandale, Nine. Assocs., Box 328 703-256-9105 
WashSeattle, Datacom, 2207 Fairview 206-329-2989 
For: Can., Downsview, Onl., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Ottawa, Onl., Eiectronetic Sys., 1342. Bank 

613-733-3781 
For: Can., Montreal, Que., Electronetic Sys., 6420 

Victoria 514-342-4112 
EWAY CORP., 9062 Old Annapolis Rd., Columbia, Md., 

21043, Tel: 301-730-8450; Pres: S.A. Sladek 
ELLISON DRAFT GAGE CO., INC., Box 96, New Buffalo, 

Mich., 49117, Tel: 616-469-011 0; Sis. Mgr: K.O. Plache 
ELMAG CORP., 54 Clark 51., Newark, N.J., 07104, Tel: 

201-481-1600; Pres: I. Black· 
--- Advertisement ---

Elmag Corporation manufactures to 
customer specifications Electromag­
netic Interference Filters, High Volt­
age and Special Capacitors. The RFI 
Filters achieve the optimum in the 
suppression of noise from all spurious 
energies and can be housed in virtually 
any package. The High Voltage and 
.special Capacitors are custom fab­
ricated to meet unique specifications 
for High Voltage, Multiple Sections, 
Close Tolerances, High Capacity and 
High' Insulation Resistance. We wel­
come an opportunity ·to serve you. 

ELMECO ENGRG., 539 Beall Ave., Rockville, Md., 20850, 
Tel: 301-762-6823; Sis. Mgr: T. Sarkady 

ELMWOOD SENSORS, INC., 1653 Elmwood Ave., 
Cranston, R.I., 02907, Tel: 401-781'1;500, TWX: 
710-381-6413; Exec. V.P: A. Nathal! ................ Pg. 1970 
Cal Palo Alto, O'Donnell, 1955B Ei Camino Real 
. 415-327-9061. 
Cal Torrance, O'Donnell, 18053 Crenshaw Blvd. 

213-323-9243 
Colo Denver, O'Brien Sis., 2785 N. Speer 

. 303-477-4713 
Fla Maitland,D & E Assocs" 2031 Chippewa Trail . 

, 305-644-3039 
Ga Kennesaw, K & E Ass,)" Blue. Springs Pk. 

. 404-974-4264 
III Hoffman Estates, Tech. Reps., Box 565 

, 312-894-5189 
Ind Columbus, Indl. CompS" Grandview Lake RR6 . 

812-342-4064 
Ind Marion, O. Bromberg .. 1723 Overlook Dr. 

317-664-5384 
Iowa Cedar Rapids, Reid Assocs:, 526 MNB Bldg. 

319-362-6302 
Ky Louisville, O. Bromberg, 10308 Hartley Dr. 

·502-245-8916 
Md Baltimore, J. Maguire, 5716 York Rd, 

301-433-2613 
Mich FarmiliQton, Davis & Martensen, 22725 Orchard 

Lake 313-474-8300 
Minn Mpls., C. Listug SiS., 6309 Wyoming N. 

.. . 612-537-6740 
Mo 51. Louis, E.J. Hill Co., 915 Buder Bldg. 

, 314-621-1818 
NH Durham, G. Forman, Denbow Rd. 603-868-4064 
NJ Pennsauken, J. Maguire, 4608-10 Westfield 

. 609-665-5136 
NJ ' Ridgefield, G.M. Moch Co., 595 Broad 

. 201 -945-0080 
NY . Latham, L-Tron Corp., Box 114 _ 518-785-5032 
NY Binghamton, Canavan-Scanlon, 116 State St. , 

, 607-724-7220 
NY Buffalo, Canavan-Scanlon, 4511 Harlem 

, , 716-839-3373 
NY New York, G.M. Moch Co. 212;279-6758 
NY Rochester, Canavan-Scanlon, 50 Telco Rd. 

. . . 716-442-0720 
NY Syracuse, Canavan-Scanlon, Box 142 

315-463-9161 
Ohio. Cincinnati, O. Bromberg, 561 Reading 

513-381-5728 
Ohio bteveland, Allied Entprs., 7281 Pearl 

. 216-234-3838 
Pa 'Pittsburg, Tech. Equip. Mkl., Box 11613 

. 412-341-3011 
RI Edgewood, G.H.G. Forman, 21 Stratford 

. 401-781-1230 
Tex Richardson, R. Kimball, 777 5: Central Expy. 

. 214-231-3447 
WashBelievue, M. Poggi Co., Box 786 206-45~-2026 
Wise Milwaukee, A. Zingler, 155 E. Silver Spring 

414-964-8120 
For: Can., Montreal, Braydon Electro, 360 Montee de 

Liesse 514-341-3330 
For: Can., Nobleton, Onl., Braydon Electro, Box 57 

, 416-859-0712 

MANUFACTURERS & SALES OFFicES DIRECTORY 

ELNETIC E;LCTRNS., INC., 2100 Zena PI., Venice, Cal., 
90291, Tel: 213-821-3447; Sis. Mgr: E.H. Carlson Jr. 

ELPA MKTG. INDS., Record Prods. Div., Thorens & Atlantic 
Aves., New Hyde Park, N.Y., 11040. Tel: 
516-746-3002; Sis. Mgr: P.A. Stone 

EL TEE, INC., 21 Fairfield Pl., W. Caldwell, N.J., 07006, Tel: 
201-226-5600; Sis. Mgr: I.A. Trygg 

ELZEE METAL PRODS. CO., INC., 775 39th 51., Brooklyn, 
N.Y., 11232,Tel: 212-435-5000; Sis. Mgr: C. Baker 

EMC TECHNOLOGY INC, 1300, Arch 51., Philadelphia, Pa., 
19107, Tel: 215-L0-3-1340, TWX: 710-670-1298; Sis. 
Mgr: S. Rollin 

EMCEE ELCTRNS., INC., 177 Old Churchman Rd., New 
Castle, Del., 19720, Tel: 302-328-1354 

EMELOID CO., INC., Sub. Addressograph-Multigraph 
Corp:, 1239 Central Ave., Hillside, N.J.,"07205, Tel: 
201-352-1944; Sis. Mgr: G'w. Emerson 

EMERSON & CUMING, INC., Dielectric Mat'ls. Div., 869 
Washington 51., Canton,. Mass., 02021, Tel: 
617-828-3300, TWX: 710-348-1324; V.P. Sis: W.R. 
Cuming' 

EMF SYSTEMS,INC., P.O. Box 1009, State College, Pa., 
'16801, Tel: 814-237-6022; Sis. Mgr: J. Chernega 

EMP ELCTRNS., INC., Box 2346, Phoenix, Ariz., 85002, 
Tel: 602-978-8604, TWX: 910-950-1944; Sis. Mgr: C.E. 
Carter 

EMPIRE SCIENTIFIC CORP., 1055 Slewart Ave., Garden 
City, N.Y., 11530, Tel: 516-742-7200; V.P. Sis: M. 
Squire ,. 

EMPIRE SCI.,IND'L. ELCTRN. GAGE, 10S5.Stewart Ave., 
Garden City, N.Y., 11530, Tel:!;16-742-7200; Sis. Mgr: 
E.M. Toombs 

EMPIRE SCI., IND'L. INSTR., 1055 Stewart Ave., Garden 
City, N.Y., 11530, Tel: 516-742-7200; Sis. Mgr: E.M. 
Toombs 

EMPRO MFG, CO., INC., Box 26064, Indianapolis, Ind., 
46226, Tel: 317-823-4478; Sis. Mgr: D. Hughes 

Pg.459 
Ala Huntsville, Electro-Tech., 106 Jordan NW 

205-539-3718 
Conn Middletown, Mancib Co., Randolph & Co. Ave. 

203-347-5629 
Fla Orlando, Electro-Tech., Inc., 307 27th 51. 

305,423-5589 
Ga Atlanta, Electro-Tech., 3020 Commerce Way 

404-767-8761 
. III Chicago, Pacific Inicators, 5924 W. Madison 

312-CO-1-1330 
Md Elkridge, Sunshine Sci. Inslrs., .5600 M<!in 

301-796-5600 
MassBurlington, The Mancib Co., "A" 51. al.Middlesex 

Tpke. 617-272-9450 
NY LlC, Tobias & Co., 48-15 31st Ave. 212-726-4551 
NC 'Charlotte, ElectrO-Tech., 5141 Belhaven 

. ' 704-392-7451 
Ohio Cleveland, Weschler Elee., 4250 W. 130th 

216-251-4609 
Pa phila., Sunshine Sci. Instrs., 1810 Grant 

215-0R-3-5600 
For: Can., Ajax, Onl., Stark Elctrn. Instrs., 540 Finley 

416-942-2120 
EMR COMPUTER, 8001 Bloomington Frwy., Minneapolis, 

Minn., 55420, Tel: 612-888-9581, TWX: 910-576-2797; 
Dir. Mktg.: Arthur Mintz . . 

EMR DIV:, Weston Instrs., Box 44, Princeton, N.J., 08540, 
Tel: 609-799~1000; Sis. Mgr: H.K. Yingling 

ENCLOSURE CORP., 1701 Industrial Blvd., Pennsauken, 
N.J.; 0811 0, Tel: 609-665-4321; Sis. Mgr: A.D. Edelman 

ENCOM PRODS. 00., INC., Box 300, Oxford, Pa., 19363, 
Tel: 215-932-9265; Sis. Mgr: A.P. Mallalieu 

ENCODER DIVISION, Litton Sys. Inc., 20745 Nordhoff 51., 
Chatsworth, Cal., 91311, Tel: 213-341-6161, TWX: 
910-494-1229; V.P. Mktg: J. Ferrero . 

ENDEVCO, 801 S. Arroyo Pkwy., Pasadena, Calif., 91109, 
Tel:. 21,3-681-2401, TWX: 910-588-3272; Sis. Mgr: V.L. 
McKelvy 

ENDICOn COIL CO., 24 Charlotte 51., Binghamton, N.Y., 
13905, Tel: 607-797-1263; Sis. Mgr: R.L. Beebe 

ENERGY SCIENCES INC., 111 Terrace Hall Ave., 
Burlington, Mass., 01803, Tel: 6\7-272-8770; Sis. Mgr: 
J. Weisman 

ENERGY SYSTEMS, 3180 Hanover 51., Palo Alto, Cal., 
94303, Tel: 415-493-3900, TWX: 910-373-1238; 
V.P-~ktg:A.T. Ashcroft ,.' . 

ENGDAHL ENTERPRISES, 2850 Monterey Ave., Costa 
Mesa, Cal., 92626, Tel: 714-540-0398; Sis. -Mgr: P.O. 
Engdahl . 

---' Advertisement --­

Engdahl Enterprises manufactures 
Peak Shock Recorders which are pas­
sive instruments measuring accelera­
,tions from 0 to 10,000 g. Accuracy is 
witliin 3% of full scale, with a resolu­
tion within 1 %. Frequency' spectra 
available are 2 to 25, .310 to 870 and 
950 t02,000 Hz.in 12, 8, and 8 discrete 
frequencies, respeci vely.' ' , 

ENGELHARD MINERALS &. CHEM., Engelhard Inds. 
Dlv., 430 Mountain Ave", MUrrliy, Hill, N~J., 07974, Tet 
201-464-7000 ................................ : ............... , ......... Pg. 2S17 
Cal Burlingame, Engelhard Inds., 863 Malcolm Blvd. 

. '415-697'-6001 
Cal Los Angeles, Engelhard Inds., 6001 BandiniBlvd. 

213-724-1800 
III Skokie, Engelhard Inds.,.8131 Monticllilo Ave. 

. 312-673-1900 
Tex Dallas, Engelhard Inds., 2878Walnut Hill. La. 

214-350-4106 
Tex Houston, Engelhard Inds., 7900 Westglen ' 

. 713-782-2222 
WaShSeattle,'Engelhard Inds., 3203 Fremont Ave., N. 

206-632-7122 

ENGELHARD MINERALS' & CHEMICALS CORP., 
Engelhard Inds. Div,; H.A. Wilson. Dept., Tech. Svc. 
Dept, 2655 U.S. Rte. 22, Union, N,J~ 07083, Tel: 
201-886-6600; SIs.Mgr. T.W. Paterson ............ Pg.2817 
Cal Los Angeles, 6001 Bandini Blvd. 213-724-1800 
Cal Burlingame, 863 Malcolm Rd. 415-421-1447 
III Skokie, 8131 Monticello Ave. 312-673-1900 
Mich Lathrup Viii., 28250 Southfield Rd. 313-358-5750 
Tex Dallas, 2810 Lemmon Pk.,.E. 214-521-0490 
Tex Houston, 7900 Westglen' 713-782-2222 
WashSeattle, 2303 Fremont Ave., N. 206-632-7122 

ENGELMANN MICROWAVE, Skyline Dr., Montville, N.J., 
07045, Tel: 201-334-5700, TWX: 710 987-8344; Sis. 
Mgr: C: Schraufnagl , 

ENGINEERED COMPS. CO., 2134 W. Rosecrans Ave., 
Gardena, Cal., 90,249, Tel: 213-321-6565; Sis. Mgr: J.F. 
Robison . 

ENGINEERED PLASTICS, INC., 213 Chase SI., 
Gibsonville, N.C., 27249, Tel: 919-449-4121; Sis. Mgr: 
S.W: Moore 

ENGINEERING ASSOCS., 434 Patterson Rd., Dayton, 
.Ohio, 45419, Tel: 513-293-1662; Pres: C.C. Littell, Jr. 

ENGINEERING CONSLTS., LTD., 1509 E. Del Amo; 
Carson, Cal., 90746, Tel: 213-382-0304; Sis. Mgr.J. 
Schwabe 
'--- Advertisement --.-'-" 

ECL's chip carriers ~re app~oved' by 
the EJ·.A. & Mil. They are inert in 
material and are completely free from . 
electrostatic charge. ECL's chip 
TRAYPAK is widely used for optical 
insp., automatic loading, test and ship­
ping. Achieve ,accountability of chips 
after slicing. REduce your rejects from 
contaminates and excessive handling .. 
TRAYPAK's are coated with either 
Teflon, Silicon or Electr,oplate. Are ca. 
pable of withstanding' high bonding 

. temperatures for Moly tab. processes. 

ENGRG. DESIGN & DEV., 12670 'Pierce 51., Pacoima, Cal., 
91331, Tel: 213-899-2521; Sis. Mgr: D.P. Cronin 

ENGRG. SVCS., 133 Kings Rd., Madison, N.J., 07940, Tel: 
201-377-4003; Sis. Mgr: A. Love 

ENGIS CORP., 8035 Austin Ave., Morton Grove, III., 60053, 
Tel: 312-966-5600, TWX: 724-469; Sis', Mgr: A. Leaver 

ENGLER INSTR. CORP., 250 Culver Ave:; Jersey City, 
N.J., 07305, Tel: 201-332-5353; Sis. Mgr: W. Heydt 

ENM CO.; 5350 Northwest Hwy., Chicago, III., 60630, Tel: . 
312-775-8400; Adv. Mgr: M.W. Koziol ' 

ENTERPRISE DEVELOPMENT CORP .• 5127 E. 65th 51., 
Indianapolis,lnd.,46220,Tel: 317-251-1231; Sis, Mgr: 
L. Kopernak 

ENTHONE, INC., Box 1900, New Haven, Conn:, 06508, 'Tel: 
203-934-8611; si.s. Mgr: J.R. E;isele, ' 

ENTRON,INC., 2141 Industrial Pkwy., Silver Spring, Md., 
20904, Tel: 301-622-2000; Sis. Mgr: E.P. Whitney . 

ENTRON INC:, LAB. Instr. Div:. Matawan-Freehold Rd., 
Morganville, N.J .. 07751, Tel: 201-591-1000, TWX: 
710-998-0383; ,Pres: J. Ross ,', " 

ENVIRONMENTAL CONTAINER SYS., Div. Crate-Rite, 
Inc., P.O. Box '337, Union City, Cam., 94587, Tel: 
415-471-6663; Sis. Mgr: c.M, Becklin ' 

EVIROTECH CORP:, See Dohrmann 
E.O. ELECTRONICS,INC., Mountain Lakes, N.J., 07046, 

Tel: 201-334-8727; Pres: E. Osterland ' 
EON INSTR., INC., 15547Cabrito Rd., Van Nuys, Cal., 
. 91406;'Tel: 213-781-2185; Sis. Mgr: R.M. Jones 

See Page 3073 ,To Get Your Copy of the Radio-Electronic Master eem/1971, 



MANUFACTURERS & SALES OFFICES DIRECTORY EPC - ETC 
EPCO PRODS., INC., P.O. Box'298, Wallkill, N.Y., 13589, 

Tel: 914,TW-5-33OO; Sis. Mgr: D. Unger 
EPIC, INC., 150 Nassau St., New York, N.Y., 1 0038, Tel: 

212-349-2470; Sis. Mgr: P. Letica 
EPOXY CAST ELCTRN. CASE CO., 44 Prospect St, 

Yonkers, N.Y.., 10701, Tel: 914-YO-3-59OO; Gen'l Mgr: 
J.J. Wilentchik 

EPOXY PLASTIC MOLDERS, 109 Coit St., Irvington, N J, 
07111, Tel: 201-371-3131 

--- Advertisement ---

Epoxy Molded Products Manufac­
tures a complete line of Encapsulation 
Cases, Headers and Module Packages. 
Precision Custom Moldingin all plas­
tics.Prototype arid Production Tool­
ing built in our own facilities. 

EPOXYLITE CORP., Box 3397, S. EI Monte, Calif., 91733, 
Tel: 213-444-9514, TWX: 910-587-3431; Sis. Mgr: P.A. 
Timmins 

EPPLEY LAB., INC., Box 419, Main P.O., Newport, R.I., 
02840, Tel: 401-847-1020,.TWX: 401-846-3181; Sis. 
Mgr: G.L. Kirk 

EQUIPMENT CO" OF AMERICA, 1075 Hialeah Dr., 
Hialeah, Fla., 33010, Tel: 305-887-1772; Sis. Mgr: E.S. 
Christiansen, Jr; 

EQUIPMENT & SVC. CO., 7118 Envoy Ct., Dallas, Tex., 
78247,. Tel: 214-631-7450; Sis. Mgr: J.A. Green 

EQUIPTO, 225 S. Highland Ave., Aurora, III., 60507, Tel: 
312-TW-6-4641; Adv. Mgr: F. Vitek 

EQUIPTO ENCLOSURE SYS., Dlv. Equipto Elctrns.., 435 
Woodlawn Ave., Aurora, III., 60507; Tel: 312-897-4691; 
SIs.. Mgr: Carl W. Peterson ._ ... __ ......................... Pg. 2316 
Cal Fullerton, Kendall Co., 725 Roserita Dr. 

714-870-4110 
Cal Palo Alto, Kendall Co., Box 11073 415-322-6338 
Fla Clearwater, W. Wimberly, 532 S. Ft. Harrison 

813-446-7072 
Fla Orlando, W. Wimberly, 500 S. Osceola 

305-425-3083 
ua ~myrna. r. r-auseu, 140 t»pnng 4U4.4Jo:Ib-Olb!:l 

III Palatine,J. Clark Co., 501 W. Hellen Rd. 
312-358-5095 

Iowa Marion, Thomas-Modrci", 890 17th 319-377-6261 
Kans Shawnee Mission, Thomas-Modrcin, 5450 Buena 

\ Vista. 913-432-2131 
Md Silver Spring, QED Elctrns., 850 Sligo 

301-588-8134 
MassNewtonville, Edcom, 815 Washington 

. 617-969:9710 
Mich Royal Oak, Satullo, 4514 N. Woodward 

313-549-3910 
Mo Hazelwood, Thomas-Moderin, 47 Village Sq. 

314-838-6446 
NJ Camden, Q.E.D. Elctrns., 2916 Federal SI. 

609-365-2450 
NM Albuquerque, ~ata Handling, 209 San Pablo, S.E. 

505-268-0928 
NY MI. Vernon, Q.ED. Elctrns., 500 Nuber 

914-664-0080 
NY· Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
Ohio Cleveland, Satullo, 16801 E Euclid 216-486-2800 
Ohio Dayton, Satullo, 2801 Far Hills 513-293-7061 
SC Greenwood, F. Fausett, Stoney Pt. 803-451-7847 
Tex Dallas, Aymond, 4340 N. Central Expwy. 

. . 214-827-8043 
Utah Salt Lake City, Peirce Bowthorpe Agenty, 143 S. 

4th, E. !I01-328-8173 
WashSeattle, R. Johnston, 1011 N.E 69th . 

. 206-524-5170 
EQUITABLE ENGRG. CO., 2724 Normandy Rd., Royal 

Oak, Mich., 48073, Tel: 313-549-5300; TWX: 
810-232-4855; Oper. Mgr: S. Nement 

ERA ACOUSTICS, 311 E. Park SI., Moonachie, N.J., 
07074, Tel: 201-641-3650 J. Grieg 

ERA ACOUSTICS CORP., SUb. Elctrn. Resch. Assocs., 
Inc., 311' E Park SI., Moonachie, N.J., 07074, Tel: 
201-641-3650; Sis. Mgr: J. Grieg 

ERA TRANSPAC.CORP., See Elctrn. Research Assoc •• 
ERASER CO., Box 1342, Syracuse, N.Y., 13201, Tel: 

315-454-3237; Sis. Mgr: J. Kemeny . 
ERCONA CORP., Elctrns. Div., 2121 Bellmore Ave., 

Bellmore, N.Y., 11710, Tel: 516-781-2770; Sis. Mgr:M. 
Kandell . 

ERDCO ENGRG. CORP., 136 Official Rd., Addison, III., 
60101, Tel: 312-543-6733; Exec. V.P: EM.Nesvig 

ERIE ARTISAN CORP, 11400. Madison Ave, Cleveland, 
Ohio, 44102, Tel: 216-521-6173; Sis. Mgr: T.D. Burt 

ERIE FREQUENCY CONTROL, Dlv. Erie Technological 
Prods., 453 Lincoln St, Carlisle, Pa., 17013, Tel: 
717-249-2232; SIs.. Mgr: K. Dance ...... _.Pgs. 1382,1383 
Cal Palo Alto, Erie Tech. Prods., 460 California Ave. 

415-327-1520 

See Page 957 for TRADE NAME DIRECTORY 

Cal Pasadena, Erie Tech. Prods., 1000 E. Walnut SI. 
213-795-8801 

Cal Santa Ana, Erie Tech. Prods., 1420 E Edinger St. 
714-835-4822 

Fla Winter Pk., Erie Tech. Prods., 205D W. Fairbanks 
Ave. 305-644-0954 

III Des Plaines, Erie Tech. Prods., 3150' Des Plaines 
Ave. 312-297-5560 

Ind FI. Wayne, Erie Tech. Prods., 2010 Inwood Dr. 
. 219-743-4418 

Md Ellicott City, Erie Tech. Prods., 9051 Baltimore 
Nat'l. Pike 301-465-8450 

MassWakefield, Erie Tech. Prods., 591 North Ave. 
617-245-7880 

Minn Minneapolis, Erie Tech. Prods., 7415 Wayzata 
Blvd. 612-545-2526 

Mo No. Kansas City, Eel Semiconductors, 1520 
Taney SI. 816-421-8400 

NJ Montvale, Erie Tech. Prods., 70-J Chestnut Ridge 
Rd. 201-391-3403 

NJ Pennsauken, Erie Tech. Prods., 5425 Marlton Pike 
609-665-4787 

NY Liverpool, Erie Tech. Prods., 300 Tulip SI. 
315-457-5935 

NC Greensboro; Erie Tech. Prods., 612 Pasteur Dr. 
. 919-299-1905 

Ohio Dayton, Erie Tech. Prods., 1563 E. Dorothy La. 
513-293-6959 

Tex Dallas, Erie Tech. Prods., 4300 N. Central Expwy. 
214-827-4401 

ERIE TECHNOLOGICAL PRODS- (EEM), 644 West 12 
St, Erie, Pa., 16512, Tel: 8,4-453-56", TWX: 
510-696-6607; V.P. SIs: W.R. Crotty ...... Pgs. 1382,1383 
Cal Palo Alto, Erie Tech. Prod., 460 California Ave. 

415-327-1520 
Cal Pasadena, Erie Tech. PrOd., 1000 E. Walnut St. 

213-795-8801 
Cal Santa Ana, Erie Tech. Prod., 1420 E Edinger St. 

714-835-4822 
Fla Winter Pk., Erie Tech. Prods., 205D W. Fairbanks 

III Des Plaines, Erie Tech. Prod., 3150 Des Plaines 
Ave. 312-297-5560 

Ind FI. Wayne, Erie Tech. Prod., 2Ql0 Inwood Dr. 
219-743:4418 

Md Ellicott City, Erie Tech. PrOd., 9051 Baltimore 
Nat'l Pike 301-465-8450 

MassWakefield, Erie Tech. Prod., 591 North Ave. 
617-245-7880 

Minn Minneapolis, Erie Tech. Prod., 7415 Wayzata Blvd. 
612-545-2526 

Mo N. Kansas City, ECI Semiconductors, 1520 Taney 
SI. 816-421-8400 

NJ Montvale, Erie Tech. Prod., 70-J Chestnut Ridge 
Rd. 201-391-3403 

NJ Pennsauken, Erie Tech. PrOd., 5425 Marlton Pike 
609-665-4787 

NY Liverpool, Erie Tech. Prod., 300 Tulip SI. 
315-457-5935 

NC Greensboro, Erie Tech. PrOd., 612 Pasteur Dr. 
919-299-1905 

Ohio Dayton, Erie Tech: PrOd., 1563 E. Dorothy La. 
513-293-6959 

Pa Erie, Erie Tech. Prods., 644 W. 12th St. . 
, 814-453-5611 

Pa Philadelphia, D. Mitcham 215-925-9228 
Tex Dallas, Erie Tech. Prod., 4300 N. Central Expry. 

214-827-4401 
EXP: Erie, Pa, T. O. Brown, 500 W. 12th St. 

814-453-5611 
For: Don Mills, Onl., Erie Tech. Prod., 1262 Don Mills 

Rd. 416-449-6376 
ERIKSON SPECIALIZED TOOL CO., Box 424, 

Pica-Rivera, Cal., 90660, Tel: 213-699-3719; Sis. Mgr: 
J.R. Erikson 

ESC ELCTRNS_ CORP_,' 534 Bergen Blvd., Palisades 
Pk., N_j., 07650, Tel: 201-947:.0400, TWX: 710-991-9780; 
Sis. Mgr: R_ carr __ ._._ .. _._ .. _._ ... _ .... : .... _ ..... _.Pgs.. 1513,2747 

. Ariz Phoenix, Toward Engrg., Box 15268 602-955-3193 
Cal . EnCino, M. Fassberg, 17100 Ventura Blvd. . 

213-783-4010 
Cal Mtn. View, P.M. SiS., 1941 Springer 415-964-5600 
Colo Broomfielc!, Arrowhead SiS., 7943 W. 98th 

303-222-6462 
Fla Ormond Bch., Mktg. Technology, 110 E Granada 

904-672-2314 
.111 Chicago, Carlson Elctrn., 7448 N. Harlem 

. 312-774-0277 
Md Baltimore, H.J. White Co., 320 Hillen Rd. 

301-828-6373 
MassWinchester, Blake Assoc., 7 Lowell Ave. 

617'729-7890 
Minn Minneapolis, Carlson Elctms.;.25oo 39th NE 

612-788-4111 
Minn Mpls., Exon Elctrn., 5164 Rainier Pass 

. 612-788-4111 

Mo SI. Louis, Carlson Elctrns., 453 N. Lindbergh 
314-991-0262 

NJ Cherry Hill, H. White, 499 Cooper Landing 
609-667-3202 

NY Centerport, Pyros Engrg., 41 Harbor Circle 
516-757-8647 

NY Liverpool, Varrelman-Gorman, Box 387 
315-458-4774 

NM Albuquerque, Arrowhead SiS., Box 243 
505-855-4562 

Ohio Cincinnati, Giesting Assocs., 3274 Donnybrook 
513-541-6650 

Tex Dallas, Texas-Microwave/Elctrn., 10425 Countess' 
Dr. 214-358-1172 

Utah Salt Lake City, Arrowhead, 49 W. Malvern 
801-485-3362 

WashSeattle, Paratech, 2208 N.W. Market 51. 
206-783-3900 

ESCA, Div. of Solit(on/Microwave, Jupiter, Fla., 33458, Tel: 
305-287-5000; Sis. Mgr: J. Friedman 

ESCO PRODUCTS, Oak Ridge Rd., Oak Ridge, NJ, 07438, 
Tel: 201-697-3700; Sis. Mgr: B. Dixon 

ESSENTIAL ELCTRNS. CORP., 3001 Chester Ave., 
Cleveland, Ohio, 44114, Tel: 216-781-7136; Sis. Mgr: 
J.L. Fine 

ESSEX CRYOGENICS INDS., 8213 Gravois, SI. Louis, 
Mo., 63123, Tel: 314-VE-2-4500; Sis. Mgr: W.J. Adams 

ESSEX ENGRG. CO., INC., Box 28, Essex, Conn., 06426, 
Tel: 203-767-8221; Sis. Mgr: S.C. Ciszek, Jr. 

ESSEX INT'L., INC., Communications & CATV Div., 800 E. 
Garfield Ave., Decatur, III., 62526, Tel: 217-429-2531; 
Sis. Mgr: D. Snyder 

ESSEX INT'L, INC., Ind'i. Wire Prods. Div., 445 Park Ave., 
Sycamore, III., 60178, Tel: 815-895-4501, TWX: 
910-639-0611; V.P. & Gen. Mgr: J. Gerber 

ESSEX INT'L.,INC., Magnet Wire Div.,1601 Wall SI., Fort 
Wayne, Ind., 46804, Tel: 219-743-0311, TWX: 
219-241-4272; Sis. Mgr: J. Fiske 

ESSEX INT'L., INC., Power Conductor Div., 2601 S. 
Adams, Marion. Ind., 46953, Tel: 317-664-6211, TWX: 
317-667-6972; V.P. & Gen. Mgr: W. Skinner 

E:;:;EX INTEFINAIiUNAL, :;temco (;Ontrols, ~ox 11107, 
Mansfield, Ohio, 44903, Tel: 419-884-1311 ; Sis. Mgr: R. 
Joslyn, Jr. 

ESTERLINE ANGUS DIV., Esterline Corp., Box 24000, 
Indianapolis, lrid., 46224, Tel: 317-244-7611; V.P. Sis: 
H.C. Cameron 

ESTES ENGRG. CO., 543 West 184th SI., Gardena, Calif., 
90248, Tel: 213-321-9811; Sis. Mgi: S. Estes 

--- Advertisement ----

ASSEMBLY SERVICES for cables, 
electronic circuits, electro/mechanical 
devices. Prototype and production 
quantities. High voltage testing to 30 
KV. Encapsulation services for all 
materials. RFI-EMC specialists for 
shielding .systems, kits, components. 
ELECTRO-.SHIELD engine shielding 
for all Gov'!. and commercial specifi­
cations. Private· label suppliers to 
OEMs. 

ETAMCO, INDUSTRIES, 1 Montgomery SI., Belleville, N.J., 
07109, Tel: 201-759-7100; V.P: R.N. Cox 

ETC, INC., 990 East 67 St, Cleveland, Ohio, 44103, Tel: 
216-HE-2-o855, TWX: 216-574-9355; SIs.. Mgr: F_ Hoyle, 
Jr. _ .... _ .... _ .......... _ ..... _ ... _._ ... _ ... _._._ ......... _._._ .... _ .......... Pg. 2628 

Ark Hot Springs, M. Young, Box 705 501-262-1365 
ConnW. Simsbury, Anchor Engrg., 6 Arrowhead 

203-658-6261 
Fla FI. Lauderdale, Young & Lawrence, 415 E. 

Broward 305-563-6717 
Fla SI. Petersburg, Young & Lawrence, 300 31 st, N. 

813-894-0026 
Fla Winter Pk., Young & Lawrence, 601 N. New York 

305-647-6929 
III Chicago, A. J. Ellis, 1607 W. Howard 

312-262-2708 
Iowa Cedar Rapids, J. Vrbik, 3 50th St., N.E. 

319-377-8244 
Kans Wichita, Thunderbird Tech. SiS., 7707 E Osie 

316-684-3941 
Md Baltimore, J. Maguire, 5716 York 301-433-2613 
MassWeliesley Hills, Anchor Engrg., 40 Washington 

617-235-6330 
Minn Hopkins, Grayden & Flemmer, Hamilton 

612-941-1120 
NY Rochester, L. Marchese, 999 Ridge, E. 

716-342-7664 
NC Charlotte, J. Rudisell, 1225 Harding 704-377-6901 
Ohio Avon Lake, Doyle SiS., 321 Bellaire Rd. 

313-533-0033 
Ohio Cleveland, 990 E 67th St. 216-432-0855 
Ohio Kettering,.4844 Arrowhead Dr. 513-434-4844 
Tex Dallas, Compar Souihwest, 8609 NW Plaza 

214-363-1526 
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Tex Houston, Compar..$outhwest, 5757 Bellaire 
, , 713.:s67-3420 

Wisc Milwaukee, Devoz-Prinz, 1819 E. Kenilworth 
414-272-0356 

ETCHIT,INC~, 643 13th Ave" S, Hopkins, Minn.; 55343, Tel: 
612-935-5507; Sis. Mgr: R.H. Dunn 

ETCHOMATIC, INC., Box 444, Waltham, Mass., 02154, 
Tel:,617-893-0220; Sis. Mgr: M.D. Levine . 

E.T.M. CORP:, '144 W, Chestnut Ave.; Monrovia, Calif., 
91016, Tel: 213-359-8102; Mktg. Mgr: R.A. Brandes 

EUBANKS ENGRG., 225 W. Duarte Rd., Monrovia, Calif., 
91016, Tel: 213-358-4531, TWX: 910-585-3249; Sis. 

'Mgr: N.C. Sallemi 
EUCLID ELEC. & MFG. DIV., Harvey Hubbell, Madison 

Ind'l. Pk., Madison, Ohio, 44057, Tel: 216-428-1161; 
Sis. Mgr: 

EUGENE ENGRG. CO., INC., 50 Church St., Rockland, 
Mass., 02370, Tel: 617-878-4800; Sis. Mgr: K.HiII 

EUREKA X-RAY TUBE CORP., Div. Litton Inds., 3250 N. 
Kilpatrick Ave., Chicago, III., 60641, Tel: 312-545-3126; 
Sis. Mgr: A.A. Mies 

EUTECTIC CORP., 40-40 172nd St., Flushing, N.Y., 11358, 
Tel:'212-FL-8-4000; V.P. Sis: JW. Reuter 

EVANS ASSOCS .. P.O. Box 5055, Berkeley, Calif., 94705, 
Tel: 415-653-2616 

EVANS. GEORGE CORP_. 121-37th St.. Moline. 111_. 
61265. Tel: 30!H62-9456; Sis. Mgr: H_C. Easter 

, Pg.2785 
EVAPORATED COATINGS, INC., 798 Welsh Rd .• 

Huntingdon Valley, Pa., 19006, Tel: 215-WI-7-1465; 
Sis. Mgr: C.H. Barto 

EVER READY LABEL CORP., 357 Cortlandt St.,Believille, 
N.J., 07109, Tel: 201-759-5500; Sis. Mgr: H. Stillman 

EVERETT ICHARLES, INC., 2806 MetropOlitan PI., 
Pomona, Cal., 91767, Tel: 714-593-2541; Mktg. Mgr: 

.'W. Long 
EWALD INSTRS. CORP., Rte. 7R, Kent, Conn., 06757, Tel: 

203-927-3278; Sis. Mgr: M.K. Ewald 
--- Advertisement ---

Ewald Miniature Welding Equipment.' 
Welding Heads with minimum inertia 
for pressures of 1/4 ounce to 30 Ibs. 
Hand welding tools and tweezers. 
Stored Energy and AC Timer power 
supplies. 
Dice Bonders for Semiconductor pro­
duction. Flash Stripper for shielded 
and co-ax' wire. Submit samples for 
free processing and ask for data sheets. 

EXACT ELCTRNS •• INC •• 455 S.E.'2rid Ave •• Box 160. 
Hillsboro. Ore_. 97123. Tel: 503-648-6661. TWX: 
910-460-8811; V_ P; Mktg: J.F. Foster .. _ ............. Pg. 466 
Ala Huntsville, Lee, 827 Wheeler 205-539-0761 
Alas Anchorage, Arva, Inc., Box 759 907-272-5231 
Ariz Phoenix, Barnhill Three, 537 E. Osborn 

602-263'1250 
Cal Costa Mesa, Meas. Assocs., 2955B Harbor 

714'540-7160. 
Cal Sunnyvale, Meas. Assocs., Box 2162 

408-739-7785 
Colo Denver, Bamhill Three, 1170 S. Sheridan 

, 303-934-5505 
'Conn Hamden, Instr. Conslt., 2381 Whitney 

203-288-5246 
Fla 'Orlando, Lee Assocs., 200 E. Marks 

305-241-4445 
Ga', 'Chamblee, Lee Assocs., Box 80666 404-457-7117 
III Wheaton, Engrg. Prods., 25 W. 485 Geneva 

. 312-653-6826 
Kans Leavenworth, McGraw Engrg., 512 McDonald 

. 913-651-2929 
Md Rockville, Farrell AssocS., 230 N. Wash. 
. 301-424-9460 
MassWaban, Instr. Conslt., 81 Wyman 617-969-9881 
Mich ,Farmington, Carter,McCormic & Pierce, 23995 

Freeway Pk. 313-477-7700 
Minn St. Paul, Engrg. Prods., 717 Raymond 

, 612-64~8819 

Miss 'Florisant, McGraw Engrg., 3225 Parker 
. . 314-831-0342 

NM Albuquerque, Barnhill Three, 1410-0 Wyoming, 
N.E. . 505-299-7658 

NY Fayetteville, M.P. Andrews, 319 Mott Rd. 
315-637-6405 

NY Great Neck; Meas. Tech., 295 Northern 
516-482-3500 

. NC Winslon-Salem, Lee Assocs., Box 15034 
919-724-2406 

. Ohio' Cleveland, Carter-McCormic & Pierce,21380 
. Lorain . 216-333-5650 

Ohio Dayton, carter-McCormic & Pierce, 5424 Webster 
, : 513-278-5873 

Ore Portland, Arva, 2305 SW. 58th 503-292-8762 

Pa King of PruSsia,tetronix, 215 W. DeKaib 
215-265-1020 

Pa Pittsburgh; Carter-McCormic & Pierce, '201 :Penn 
Ctr. 412-824-3760 

Tex Houston; SCi. Sls . .-6400 Westpark Dr.-· . 
713-781-2711 

Tex . Richardson, Sci. Sis., 777 S. Central 
214-AD-HI541 

WashSeattle, Arva; 1320 Prospect 206-622-0177 
. EXACT WEIGHT SCALE CO., 1005 W Third Ave, 

Columbus, Ohio, 43212, Tel: 614-294-6253; Sis. Mgr: 
R.W. Grant 

EXCEL SPECIALTY CORP.; 6335'N.Stoadway, Chicago, 
111.,60626, Tel: 312-262-4781; Sis. Mgr: M. Bank 

EXCELLON INDS., 23915 Garnier, Torrance, Calif., 90505, 
Tel: 213-325-8000; Sis. Mgr: A.E. Hogan 

EXECUTONE,INC., 29-10 ThomsonAve., Long'lsland City, 
N.Y., 11101, Tel: 212-EX-2-4800; Sis. Mgr: E. Brody 

EXIDE POWER SYS.· DIV.; ESB, Inc., P.O. Box 5723, 
Philadelphia, Pa., 19120, Tel: 215-FI-2-8000', TWX: 
215-725-7397; SIS. Mgr: E.A. Holland . 

EXOTIC MATERIALS, INC., 2968 Randolph Ave., Costa 
Mesa, Cal., 92626, Tel: 714-545~425, TWX: 
910-595-1119; Sis. Mgr: D. Stockman 

EXTRUDONICS CO., 1002 Jersey Ave., New BrunSWick, 
, N.J:, 08902, Tel: 201-CH-9-6867; Sis. Mgr: C. Rule 

EYELET TOOL CO" INC., 76 RogersSt.; Cambridge, 
Mass."02142, Tel: 617-UN-4-8170; Sis. Mgr: D. 
Spencer . 

F-DYNE ELCTRNS., 449 Howard Ave., Bridgeport, 
Conn., 06605, Tel: 203-367-4442 _._ ....... ~Pgs. 2382,2383 
Ark Hot Springs, M. Young, Rte: 2, Box 705 . 

501-262:1365 
Cal Santa Ana, Cal. Elctrri. Mktg.;1905 E. 17th . 

714-835-2702 
Cal San Lorenzo,. William Parks, Box 36 . 

415-357-4240 
Colo Denver, Walter Engrg., 880 Bonnie Brae " 

303-777-5585 
Conn Wethersfield, Con/Pak, Box 37 203-563-4784 
Fla Maitland, Ellis & Assocs., Box 1261 
III Oak Pk., H. Pretat, Inc., 6905W. North 

312-848-0787 
Ind Lafontaine, Kirsch SiS., ,I 07 N: Wabash 

317-981-2801 
Kans:Shawnee, J.:Guernsey Co., Box 3305 

913-631-2414 
MdRockville, Quality Comps., 'Inc., Sox 711 

301-933-1623 
MassNeedham,'Com/Pak, 14 Oak St. ,617-444-1259 
Mich Southfield, Sterling-Lowell; 2469,1 Telegraph 

. ,. 313'354-6130 
Minn Mpls., Inl'l. Sis. Co., 8703 Beard Rd. 

, 612-881-6683 
NY Hempstead, Kahgan SiS., 556 Peninsula . ' 

. 516-538-2300 
NY Syracuse, Naylor Elec., 1718 Erie 315-472-9183 
NC Greensboro, L & D,lnc., Box 7243 919-292-3201 
Ohio Dayton, Sterling-Lowell, Centerville Box 57 

, . ' '. 513-885-2238 
Pa 'Lansdowne, W. Satterthwaite, Box 191 

215'623-5160 
Tex Dallas; Southern Engrg., 6434 Maple 

, '214-357-0669 
WashSeattle, Allied AgenCies, 1818 Westlake N. 

, 20S-AT -4-4082 
For: Can., Scarborougti, Ont:, Paisley Prods ofCan'., 

40 Upton Rd. 416-755-2216 
FABRI-TEK, INC., '5901 S County Rd. '#18, Minneapolis, 

Minn., 55436, Tel: 612-935-8811, TWX: 910-576-2913 
FABRI-TEK, Micro Sys·., lilc.,1410 SW: 3rd St.; Pompano 

Beach .. Fla., 33060, Tel: 305~9..43-9440; Sis. Mgr: E. 
Lane . : . " " 

FABRHEX, INC., Memory Products DiY,'5901 S. County 
Rd. 18, MinneapoliS, Minn., 55436, Tel: 612-939-8811, 
TWX: 910-57~2913;Sls. Mgr: R.M. Murphy . 

FABRI-TEK, INC., National Connector Div., SCience 
In!Justry Ctr., Minneapolis, Minn., .55428::' Tel: 
612-533-5361; Dir. Mktg: S,O. Wic~s . ., . 

FABRI-TEI< INSTRS .. , INC:, .5225 Verona: Rd.,.'Madison, 
Wisc., 53711, rei: 608-271-3333, TWX:910~286-2713; 
Sis. Mgr: A.J. Cyshing :. ' 

FABRICAST, INC., 9835 Alpaca St., So,'EI Monte. 'Cal. 
91733, Tel: 213-443-3247; Pres: H.P. Wood 

. . .',. Pgs. '1592.1593 
WashSeattle, J:J .. Backer Co., 221 W. Galer St. 
.. " .' "206'AD-6470 

'FACIT'ODHNER, INC., 501 Winson Dr., Secaucus, N.J., 
07094, Tel:201-866-5111,TWX: 710-992-8!i27; Sis. 
Mgr: I. Sachar 

l 
FAE INSTR_ CORP., 16 Norden La., Huntington Sta, 
N.Y_, 11746, Tel: 51~AR-l-0300. Sls',Mgr: IL Milnkes 

. Pg.1587 
Cal Los Angeles"Halbar Assocs., 3261 W. Fourth,St: 

213-DU-7-8283 

See ,Page 3073 To Get Your Copy of the Radio·Electronic Master 

MdBaltimore, Molet-Eader Assocs:,320 Hillen Rd. 
. 301NA-5:1130 

FAFNIR BEARING CO.,' Div. ,Textron, 37 Booth SI., New 
Britain, Conn., 06050, Tel: 203:225-5151; V.P, Sis: H.S. 
Frisbie " 

FAIRBANKS MORSE WEIGHING SYS., Div. Colt Inds., 711 
E. St. Johnsbury Rd., SI. Johnsbury, Vt., 05819, Tel: 
802-748-2371; V.P. Mktg: T.G. Soper' . 

FAIRCHILD CONTROLS, Diy. Fairchild Camera & Instr. 
Corp., 423 Nalional Ave., Mountain View, Calif., 94040, 
Tel: 415-962~2357; Sis. Mgr: G., Urbani 

FAIRCHILD ELECTRO:METRICS, Suti. Fairchild Camera 
& Ins!r., 100 Church St., Amsterdam,.N.Y., 12010, Tel: 
518-843-2690; Mktg. Mgr: K.W. eaCh 

FAIRCHILD, SEMICONDUCTOR, 31.3 Fairchild Dr., 
. Mountain View, Calif., 94040, Tel:415,962-5011, TWX: 

910-379-6435; Dir. Mktg: A. Procassini 
FAIRCHILD SPACE &' DEFENSE SYS., Diy: Fairchild 

Camera & Instr., 300 Robbins Lli:, Syosset, N.Y., 
11791, Tel: 516-931-4500, TWX: 510-221-1868; Mktg. 
Dir: C.A. Lay .. 

FAIRCHILD SYS. TECHNOLOGY, 974 E. ;Arques Ave., 
Sunnyvale, Cal., 94086, Tel: 408-735-5011, TWX: 
910-339-9217; Sys. Sis. Mgr: F. HorWitz 

FAIRLANE ELECTRONICS, INC., Box 335, Long Valley, 
N.J., .07853, 'Tel: 201-852-7373; Sis. Mgr: M. 
Maclennan ' 

FAIRMOUNT CHEM. CO., INC., 117 Blanchard SI., 
Newark, N.J., 07105, Tel: 201-344-5790; Sis. Mgr: R. 
Bailes 

FALCON DIV., Gen'l. ThermQdynamics, Corp., ,164 
,Bililardvale St.,' Wilmington, ,Mass., 0188t:,. Tel: 

617,933-7370; Sis. Mgr: S. Leto , , ", . 
FALSTROM CO., 174 Falstrom 'Ct:. P;lSSaic, N.J., 07055, 

. Tel: 201-777-0013; V.P. sis: R.E. Hill . 
FANON ELCTRNS., 100 Hoffman PI., Hillside, N.J., 07205, 

Tel: 201-399-3400; ,Sis. Mgr: M. Trotiner 
FANSTEEL INC., One Tantalum Pl., N Chicago, 111.,60064, 

Tel: 312-689-4900, TWX.: 910-235-1577; Mktg. Mgr: 
D.V. Caldwell ' , . 

FARATRON CORP., 290 'Lodi' St., Hackensack, N.J., 
07601,Tet 201-488-1440, TWX:71~22; Sis. Mgr: H. 
Aufiero _._ ... _~_.; ...... _ ..... _ ......... _._._., ......... _ Pgs. 467,711·713 
Cal Downey, Wieler & CO.',Hi842 Paramount Blvd. 

213-861-9223 
Cal ''-Palo Alto, Mauldin Co., 200, Califomia Ave: 

415-326-5291 
III bes Plaines, Marsland Assocs., 1000 Executive 

Way 312-298-2620 
Ind 'Indianapolis, Marsland Assocs., 3734 Carrollton 

Ave. ' . ' , . . 317-924-3568 

Mass Wellseley, Meas. Instrs., 572 Washington SI. 
. .,' . 617-235-4577 

Minn Mpls., Marsland Assocs., 231 N. Edgewood Ave. 
. ' . ' 612-545-4481 

Mo Florissimt, Marsland Assocs., Box 567 
, , 314'831-0015' 

NY Albany, J.A., Reagan Co., 6 Highland SI. 
, '518-489-4777 

'NY Roslyn Hgts., H.D.E. Assocs., 300 Edwards, SI. 
" ' ." 51~484-4010 
',ohio Columbus,.Meas. Instrs., 2074 Arlington Ave. 

. , ", 614-488-9573 
:rex Dallas, Thorsen Co ... 77 Carpenter Frwy. 

. " 214-631-5440 
Tex Houston, 'Thorsen Co., 6655 Hlllcroft 

" 713-771-3504 
Va' Annandale, Nine AsSocs., 7753 Patriot Dr. 

, ' 703-256,9105 
FAR,GO CO., 1162 Bryant St., San FranCisco, Calif., 941 03, 

Tel: 415'~21-4471; Sis. Mgr: L.H. Jones 

FARIA METER CORP., 19 'Faria La., Uncasville, Conn., 
06382, Tel: 203-8~271; Mktg. Mgr: J.F .. Schi'Umm 

Pg.468 
FARIA, THOMAS G. CORP:, 19 Faria La., Uncasville, 

Conn., 06382, Tel: 203-848.9271; Adv; Mgr:· O. Baxter 
FARINON ELECTRIC, 935 Washington St:, San Carlos, 

Calif., 94070, Tel: 415-593-8491; Sis.' Mgr: 'T.A. 
· Combellick . ' .' 
· FARMER ELEC: PRODS. CO., INC., Tech Circle, Natick, 

. ·Mass., 01760,. Tel: . 617-6!;3'8850; Sis. Mgr: P:M. 
Heckler ' ., , .. . .. 

FARRALL iNSTA.: CO., BOx 1037, Grand Island,Neb:, 
68801, Tel: 308-384-1530; SIS. Mgr; w: Farrall 

FARRAND CONTROLS, INC., 99 Wall St, Valhalla, N.Y., 
10595,Tel: 914~R0-1-2600; Sls.Mgr: C.LFarrand, Jr. 

· FASCO IN OS., INC., Elctrns. Div., Augusta at N. Union SIS., 
~ocheSter; N.Y., 14605, rei: 716:54~7500; Sis. Mgr: 

FASTEX DIV.: Illinois Tool Works, 195 Algonquin Rd., Des 
plaines, III., 60016" Tel: 312-299-2222, TWX: 
910-233-2786; Sis. Mg(: L.C. LaI'$OI) , 

FAWICK,AIRFLEX DIV., Eaton Yale a.Towne Inc., 9919 
Clinton Rd., Cleve,land, Ohio, 44111, Tel: 
216-281-2211; Sis. Mgr: R.R. Dirksen 

eem/1971 
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FECO, A Bangor Punta Co., 5855 Grant Ave., Cleveland, 
Ohio, 44105, Tel: 216-441-2400; V.P. & Gen'l Sis Mgr: 
B.w. Sanford 

FEDERAL MACH. CO., INC., 807 Garfield Ave., Jersey 
City, N.J., 07305, Tel: 201-HE-5-1500; Sis. Mgr:, J.J. 
Strobel 

FEDERAL SCREW PRODS., INC., 3917 N. Kedzie Ave." 
Chicago, III., 60618, Tel: 312-478-5744; Sis. Mgr: L.L. 
Harris 

FEDERAL STAMPINGS, Div. Doric Corp., 2000 West 94th 
SI., Minneapolis, Minn., 55431, Tel: 612-888-9411, 
TWX: 910-576-2855; Sis. Mgr: Wm. Arimond 

FEDTRO, INC., Fed. Elctrns. Sis. Div., Fed. Elctrns. Bldg., 
Rockville Centre, N.Y., 11571, Tel:'516-536-4400, 
TWX: 510-225-3661; Sis. Mgr: B. Kleinman 

FEEDBACK, INC., 438 Springfield Ave., Berkeley Hghts., 
N.J., 07922, Tel: 201-464-5181; Sis. Mgr: M.J. Lawson 

FEINER, P. & SONS, INC., 522 West 45 SI., New York, 
N.Y., 10036, Tel: 212-PL-7-6150; Sis. Mgr: B.D. Huret 

FEL-PRO INC., 7450 N. McCormick Blvd., Skokie, III., 
60076, Tel: 312-RO-1-4500; Pres: E. Lehman 

FELTERS CO., 22 West SI., Millbury, Mass., 01527, Tel: 
617-865-4401 ' 

FELTON, S.A. & SON CO., Sub. USM Corp., 315 Wilson 
SI., Manchester, N.H., 031 05, Tel: 603-669-1970, TWX: 
710-220-1898, ' 

FEMCO DIV., Gulton Inds., Inc., Box F, Irwin, Pa., 15642, 
Tel: 412-863-3200, TWX: 510-468-8867; Sis. Mgr: J. 
Beaven 

FENWAL ELCTRNS., INC., 63 Fountain St., Framingham, 
Mass., 01701, Tel: 617-872-8841, TWX: 7111-346-0678; V.P. 
Mktg: B.J. Wojeskl .................................................. Pg. 1971 
Ala Huntsville, Col-Ins-Co., Inc., Box 4246 

205-539-1771 
Ariz Phoenix, Dorton Entprs., Box 16127 602-263-0414 
Cal L.A., Ed Landa Co., 1607 Pontius Ave. 

213-879-0770 
Cal Menlo Pk., McKnight, 115 Spruce SI. 

415-325-2844 
Colo Denver, Elctrn. Comps. SiS., Box 2201 t 

303-771-6200 
Fla Orlando, Col-Ins-Co., Inc., Box 13189 

305-423-7615 
III Chicago, Midwest Elctrn., 5707 W. Div. SI. 

. 312-626-003Q 
Ind Indpls., Midwest Elctrn., 7407 Glenview Dr 

317-849-4905 
Iowa Marion, Thomas-Modrcin, 890 17th Ave. 

319·377-6261 
Kans Shawnee Misn, Thomas-Modroin, 5450 Buena 

Vista Dr. ,913-432-2131 
Md Baltimore, B. White & Co., 7 Church LB.. 

301-484-5400 
MassLynnfield, Andrews Airtronies, Exec. Pk. 

617-245-5220 
Mich, Detroit, Hilltronies, 13720 Puritan Ave. 

313-342-3242 
Minn Mpls, Murphy Assoc., 730 Chicago Ave. 

612-333-4511 
Mo Hazelwood, Thomas-Modrcin, 47 Vig. Sq. 

314-838-6446 
NY Huntington, COB Entprs, 675 W. Jericho Tpke. 

516-692-5200 
NY Hyde Pk., R.P. Kennedy, Green Tree 

914-229-2269 
NY Rochester, R.P. Kennedy, 39 Saginaw Dr. 

716-271-6322 
NC Winston-Salem, Col-Ins-Co, Box 5597 

919-765-3650 
Ohio Dayton, A.H. Baier, 3220 N. Main SI. 

513-276-4128 
Ohio Willoughby, A.H. Baier, 4399 Ind'i P~wy. 

216-946-6080 
Ore Beaverton, Arneson Assoc.; 4175 S.W. Cedar 

Hills Blvd. 503-646-3416 
Pa Ardmore, W.K. Metz, Box 309 215-649-3966 
Tex FI. Worth, W.' P. Farlia, 6100 Camp Bowie Blvd. 

817-738-2394 
Tex Houston, W. P. Fralia, Box 35685 713-721-0230 
Utah Salt Lake City, Elctm. Comps., 445 E. 2nd, S. 

801-355-5327 
WashSeattle, Arneson Assoc., 5950 6th Ave. 

206-762-7664 
Wisc Waukesha, Midwest Elctrn., 1317 Garfield 

414-542-5129 
EXP: Mass., Framingham, Fenwal Elctrns., Inc., 63 

Fountain SI. 617-872-8841 
For: Can., Scarborough, Onl., D. Randall Canada, Ltd., 

1710 Midland Ave. 416-751-7911 
For: Can., Toronto, Onl., S.C. Hooker (Can.) Ltd., 761 

JaneSt. 416-767-7725 
For: Can., Montreal, Que., S.C. Hooker (Can.) Ltd., 

144 Ronald Dr. 514-487-5151, 
FENWAL, INC., Div. W. Kidde & CO.,lnc., Main St., Ashland, 

Mass., 01721, Tel: 617-881-2000, TWX: 617-881-1609; 
Sis. Mgr: J. Rice 

FERMONT DIV., Dynamies Corp., of America, 141 North 
Ave., Bridgeport, Conn., 06606, Tel: 203-366-5211, 
TWX: 710-453-2294; Sis. Mgr: C.M. Colt 

FERRANTI ELEC., INC., E Bethpage Rd., Plainview, N.Y., 
11803, Tel: 516-293-8383, TWX: 510-224·6483; Sis. 
Mgr: J.P. Brush 

FERRANTI LTD., Hollinwood, Lanes., England 
FERRO CORP., Electro Relractories Div., Louthan Plant, 

Box 20, E. Liverpool, Ohio, 43920, Tel: 216-385-1538; 
Wks. Mgr:, W.C. Thornberry, 

FERRODYNE CORP., 4240 Glencoe Ave., Venice, Calif., 
90291, Tel: 213-391-5233, TWX: 910-588-3780; Sls~ Adm: 
P. Whalan ................................................................ Pg~ 29,51 
Ariz Phoenix, Williams, 2250 N. 16th 602-254-6085 
Cal San Diego, Vistronies, Box 20094 714-283-3946 
Cal Pasadena, Dressen-Barnes, 250 N., Vinedo 

213-795-7731 
Colo Denver, Williams, 4971 Jackson 303-388-4391 
III Wheaton, Engrg. Prods., 25W485 Geneva 

312-653-6826 
Md Rockville, Eastronics, 14616 Southlawn 

301-762-8445 
Minn St. Paul, Engrg. Prods., 717 Raymond 

612-646-8819 
NM Albuquerque, Williams, 420 Washington 

505-255-1638 
NY Binghamton, A & D Devices, Country Club Rd. 

. 607-797-3236 
NY Hartsdale, Compo Sis., 221 E. Hartsdale 

914-725-1050 
NY Rochester, A & 0 Devices, 320 N. Wash. St. 

716-586-8033 
NY Verona, A & 0 Devices, AD 1 315-337-7321 
Tex Dallas, Stevens SiS., Box 34493 214-350-2476 
WashSeattle, Avionics-Liaison, 6770 Perimeter 

206-707-3870 

FERRONICS, INC., 66 N. Main St., Fairport, N.Y., 14450 
Tel: 716-377-6820; Sis. Mgr: R. Klonfas ............ Pg. 275 
Cal Long Beach, Cairns Eng. Sis., 122 W. 5th 

~1;:s-q;:S~-/444 

Cal San Jose, Cairns Eng. Sis., 2787 Moorpark 
408-243-8880 

Fla Dunedin, J.J. Smith, Box 627 813-733-0032 
Fla Eau Gallie, J.J. Smith, Box 1506 305-254-4206 
III Chicago, Gassner & Clark, 6644 N. Western 

312-764-612 
III Springlield, Gassner & Clark, 1501 Michigan 
Md Baltimore, Bernard White, 7 Church 301-484-5400 
MassNeedham, W.E. Weaton, Box 77 617-444-1012 
Mich Birmingham, Compo Insulation, 610 N. Woodward 

313-644-0087 
Minn Mpls., Compar Twin Cities, Box 16095, 

612-922-7011 
NJ Hillsdale, B. Cameron, 3 Elaine 201-664-2525 
NY Syracuse, N. J. Matchuk.- A312 W. Genesee 

315-488-3251 
Ohio Cleveland, Compo Insulation, 14235 Detroit 

216-521-3570 
Ore Portland, D. G. Weber, 1226 S.E. 7th 

503-234-7671 
Pa King of Prussia, Monteiro, 600 Lewis 

215-265-0634 
Tex Dallas, Compar Southwest, 8609 N.w. Plaza 

214-363-1526 
Tex Houston, Compar Southwest, 5757 Bellaire 

713-667-3420 
WashSeattle, D. G. Weber, 403 Maritime Bldg. 
WashSpokane, D. G.Weber, 303 W. 15th 

FERROTRAN ELCTRN., 683 Broadway, New York, N.Y., 
10012, Tel: 212-AL-4-5Bl0; SIs. Mgr: E. Abbot 

Pgs.716-717,2954 
FERROXCUBE CORP., Lock Box 359, Saugerties, N.Y., 

12477, Tel: 914-246-2811, TWX: 510'247-5410; Sis. 
Mgr: A.B. Sanders 

FERROXCUBE CORP., Sys. Div., 5455 S. Valentia Way; 
Englewood, Colo., 80110, Tel: 303-771-2000; Sis. Mgr: 
J. Buckwalter, 

FERWALT, W.H., INC., Webb Rd., Lapwal,ldaho, 83540, 
Tel: 208·VI~3-2463; Sis. Mgt: W.H. Ferwalt .... : ... Pg. 138 
Cal Torrance, Didion, 20910 Anza 213-~20-3800 
Cal Los Altos, H. Stout Assocs., 200 Third St. 

415-948-3265 
NJ W, Caldwell, Compo SiS., 810 Passaic Ave. 

201-227-3986 
NY Huntington Sta., Comp. SiS., 315 Walt Whitman 

Rd. ' 516-549-4301 
Pa Philadelphia, W.F. Assocs., Box 8821 

, 215-KI-6-4121 
For: Can., Villa Lasalle, Que., Electrodesign, 840 

laFleur 514-389·5914 
FIBER PHOTICS, INC., 2557 Soquel Dr., Santa Cruz, Cal., 

95060, Tel: 408-475-5242; Sis. Mgr: R. Keller 
FIBERITE CORP., 501 W. 3rd SI., Winona, Minn., 55987, 

Tel: 507-454-3611, TWX: 901-565-2270 

FEe - 'FLI 
FIDELITONE, INC., 6415 Ravenswood Ave., Chicago .. III, 

60626, Tel: 312-274-0075; Sis. Mgr: H.A. Prince 
FIDELITY CHEM. PRODS. CORP., 472 Frelinqhuysen 

Ave., Newark, N.J., 07114, Tel: 201-242-4110; Sis. 
Mgr: SoB. Lonyai 

FIFTH DIMENSION, Box 483, Princeton, N.J., 08540, Tel: 
609-924-5990, TWX: 510-68&-9294; Dir. Mktg: J.F. 
Pohlke' 

FILM ASSOCS., INC., 4600 S. Dixie Hwy., Dayton, Ohio, 
45439, Tel: 513-293-2164 

FILM CAPACITORS, INC., 100 8th SI., Passaic, N.J., 
07055, Tel: 201-779-2240; Sis. Mgr: S. Lipman 

FILM MICROELECTRONICS~ INC., 17 A SI., Burlington, 
Mass, 01803, Tel: 617-272-5650; Sis. Mgr: M. Lioz 

FILMOHM DIV., Solitron Microwave, 37-11 47th Ave., Long 
Island City, N.Y., 11101, Tel: 212-937-0400, TWX:, 
'710-582-2497; Sis. Mgr: R. Latin 

FILTECH CORP., 10103 W. Pacific, Franklin Park, III., 
60131, Tel: 312-678-8900, TWX: 910-227-4637; Sis. 
Mgr: E. Argoudelis 

FILTRON CO., 131-15 Fowler Ave., Flushing, N.Y., 11355, 
Tel: 212-445-7000, TWX: 710-582-3015; Sis. Mgr: W. 
Kowalchuk 

FINCOR DIV., North American Rockwell,1000 E. Boundary 
Ave., York, Pa., 17405, Tel: 717-843-7841; V.P. Mktg: 

, D. Heistand ' 
FINNEY CO., 34 W. Interstate St., Bedford, Ohio, 44146, 

Tel: 216-232-6161, TWX: 810-427-2279; V.P. Sis: T. 
Pfeiffer' , . 

FIRING CIRCUITS DIV., Marathon Elee. Mfg. Corp., Muller 
Ave, Norwalk, Conn, 06852, Tel: 203-846-1633;, Sis. 
Mgr: D.H. Lynch 
--- Advertisement ---

Manufacturers of single and three' 
phase firing circuits for SCRs arid SCR 
Power Supplies of all ratings. SpeCial 
SCR Power Supplies accurately con­
trol electric furnaces, induction fur­
naces and plating supplies. 

r-Ir- ..... ' II'"""'" ,',,.. " ,..,.. ... ~,.. .. - .......... ' ..... • 
......... , '_", I ............ 'OJ""., .. "T ..... - .. ..,~ I .. " UOllltvll~ 1"\'11C1., 

Franklin Park,lIl., 60131, Tel: 312-625-2400; G.en. ~gr: 
T.C. Fie!d" ' 

FISCHER & PORTER CO., 115 Warminster Rd., 
Warminster, PIi.; 18974, Tel: 215-675-6000, TWX: 
215-675-4582; Sis. Mgr: B. B40nomo 

, FISCHERSPECIAL MFG. CO., 446 Morgan St., CinCinnati, 
Ohio, 45206, Tel: 513-961-1280, TWX: 810-461-2593; 
Sis. Mgr: J. Corinor ' 

FISHER-BERKELEY CORP., 5800 Christie, Emeryville, 
Calif., 94608, Tel: 415-655-9696'; Sis. Mgr: R. Rsher 

FISHER. '& CROME, INC., 2427 N. Mascher SI., 
Philadelphia, Pa., 19133, Tel: 215-GA-6-3232; Sis. Mgr: 
A. Crome ' 

FISHER RADIO, 11-40 45th Rd., Long Island City, N.Y., 
11101, Tel: 212-937-2100; VIP Mktg: J. Parks 

FISHER SCI: CO., 711 Forbes Ave., Pittsburgh, Pa., 15219, 
. Tel: 412-391-1330, TWX: 412-642-2186; Dir. Prod. Mgr: 

J. Ledwith 
FITCHBURG COATED PRODUCTS, Div. Litton Inds., P. O. 

Box 1106: Scranton, Pa., 18501, Tel: 717-347-2035; 
Sis. Mgr:" R. Gallagher . 

FJW INDS., INC., 215 E. Prospect Ave., Mt. Prospect, III., 
60056, Tel: 312-259-8100 

FKS COMMS., INC., Sub. ,Frequency Elctrns., Inc., 3 
Delaware Dr., New Hyde Park, N:Y., 11040, Tel: 
516-328-0283, TWX: 510-223-0418; Sis. Mgr: F. 
Kupersmith 

FLAME RESCH .. INC., Box 10502, Pittsburgh, Pa., 15235, 
Tel: 412-242-3415; Sis. Mgr: J. Shaffer 

FLEX KEY CORP., 1277 Main St., Waltham, Mass., 02154, 
Tel: 617-891-1320; Sis. Mgr: G. Strong 

FLEXAUST CO., 277 Park Ave., New York, N.Y., 10017, 
. Tel: 212-826-2950; Sis. Mgr: G.A. Pickios 

FLEXIBLE CIRCUITS, INC., Paul Valley Ind'i. Pk., 
Warrington, Pa., 18976, Tel: 215-01-3-2300; Sis. Mgr: 

" J.D. Hannum 
FLEXION 'CORP., Box 30470, Santa Barbara, Cal., 93105, 

Tel: 805-687-3510 

FLiGHTSYS., INC., Box 25, Mechanicsburg, Pa., 17055, 
Tel: 717-697-0333; Sis. Mgr: R.D. Shaffner 

Pgs. 1707,1910 
Cal Altadena, Dorr Wagner Assoes:, Box 485 

213-681-4060 
Cal Burlingame, J.E. Striker Co., 1319 Howard Ave. 

, 415-342-1425 
Colo Denver, O'Brien Sis. Agency; 2785 Speer Blvd. 

303-477-4713 
Conn Farmington, Keyco Assocs., Inc., Box 357 

203-677-1771 
Fla FI. Lauderdale, Beacon Elctrn. Assocs., Inc., Box 

10212 305-564-4298 
Fla Maitland, Beacon Elctrn. Assocs.,lnc., Box '1278' 

, 305-647-3498 
Ga Atlanta, Beacon Elctm. Assoes., Inc., 2285 

'Peachtree Rd. 404-351-3564 
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FLI • FRE 
III Lake ZuriCh, Branum Sis. Co., Box 516 

312438-2356 
Mass Needham, Keyco Assocs., Inc., 10 Kearney Rd. 

617-321-2323 
Minn SI. Paul, Countryman Assocs. Co., 1821 

University Ave. 612-645-9151 
NJ Englewood, Andrews & Andrews, Inc., 44, N. Dean 

SI. 201-569-6800 
NY Huntington, Andrews & Andrews, Inc." 140 E. Main 

SI. . 516-692-6686 
NY Syracuse, Andrews & Andrews, Inc., 236'E,rie', 

Blvd. 315-471-6855 
NC Jamestown, Beacon E,lctm. Assocs., Inc., Box 503 

919-454-1010 
Ohio Medina, McShane Co., 3633 Trails End Dr. 

216-725-4283 
Okla Tulsa, J. A. Green 'Co., Box 3209 918-742-4657 
Pa Paoli, T. GrHfin Co;, 46 Darby Rd. 215-647-1550 
Tex Dallas, J. A. Green Co., 7118 Envoy CI. 

, . 214-631-7450 
WashSeattie, Dewar & Assocs., 6361 First Ave., S. 

, 206-763-2233 
EXP: Mass., Mattapoisent, Clark Exp. & Imp. Co., Box 

197 617-756-6448 

FLITE-TRONICS CO~ INC., 3312 Burlon Ave~ Burbank, 
CaL, 91502, Tel: 213-649-1552; Pres: ,W.V. Viscarra . 

" . '. Pg. 714 
FLOCK PROCESS CORP., Box 497, S. Norwalk, Conn., 

06856, Tel: 203-653-4587; Sis. Mgr: M.W. Wilder 
FLOW TECHNOLOGY, INC., 401 S. Hayden Rd., Tempe, 

Ariz.; 85281 , Tel: 602-967-6601; Sls.'Mgr: J.F. Guthrie 

FLUKE, JOHN MFG. CO.,INC~ Box 7428, Seattle, Wash., 
98133, T!lI: 206-774-2211, TWX: 9100449-2850; Mktg. 
Mgr: J-A-'Froland .... ...: ...... _ .... _ .... ~ .. : ......... Pgs. 470-479 
Ala Huntsville, BCS AssC)CS., Box 1213 205-681-6220 
Ariz Phoen;x, Bamhilr'Assoc.,,5:i7,E. Osborn Rd. 

, 602-263-1250 
Cal Glendale, Insir. Specialists, 11 09S. Central Ave. 

, " ' 213-245-9404 
Cal Santa Clara, Instr. Specialists, 2359 De La Cruz 

Blvd. 408-244-1505 
Cal, San Diego, Instr. Specialists, 1909 State SI. 

, , '714-232-2017 
Colo Denver, Barnhill AssOcs., 1170 S. Sheridan Blvd. 

303-934-5505 
Conn Glastonbury, !nslr., Reps., Box,l65'203-63S-0777 
Fla Orlando, BCS AsSOCS., Box 6578 305-643-1510 
Ga Atlanta, BCSAssocs., 1230 Briar Hill Dr. 

404-674-9925 
Haw Honolulu, Ind'i. Elctms., Box 135 808-533-6095 
III Rosemont: Cozzens & Cudahy, 9501 W. Devon ' 

Ave. 312-625'1144 
Ind' Indianapolis, Cozzens, & Cudahy, 21 Baachway 

Dr. 317-244-2456 
Md Kensington, Elctm. Mktg. Assoc., 11501 Huff CI. 

. 301-881-5300 
Mass Arlington, Instr. Reps., 1046 Massachusetts Ave. 

617-646-1034 
Mich Detroit, WKM Assoc., 1474' E. Outer Dr. 

313-692-2500 
Minn Minneapolis"Cozzens & Cudahy, 7450 Ff8I1!l9 

Ave., S. 612-920-1022 
Mo Sl.l~is, Cozzens & Cudahy, Box 10013 ' 

314-423-1234 
NJ Newark, SBM Assoc., 1519 Stuyvesant Ave. 

, , 201-687-6737 
NM ,Albuquerque, ,Barnhill Assocs., 1410-0 Wyoming 

N.E. ,505-299-7658. 
NY Pleasentvllle, SBM Assocs., 28 Hobby SI. 

, ' , ' . 914-769-1811 
NY Rochester, SBM Assocs., 4515 Culver Rd. " 

, ' '716-266-1400 
NC Greensboro, BeS Assocs., Box 6426 

, , 919-273-1918 
Ohio Cleveland, WKM Assocs., 16141 Purltas Ave. 

216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hills Ave. 

, , , '513-434-7500 
Ore Hillsboro, Showalter-Judd, 1445' N.E. Arrington , 

503-648~72 
Pa King of Prussia, Elctm. ",ktg. Assoc., 210 

Goddard BlVd. 215-248-5050 
Pa Pittsburgh, WKM Assocs., 90 Clairton Blvd. 

412-682-2953 
Tex Houston, Barnhill Assocs., 3810 W9$lheimer 

713-621-0040 
Tex Richardson, Bamhill Assocs., 312 N. Central 

Expwy. 214-231-2573 
Va Williamsburg, BCS Assocs., 107.l'Iich Neck Rd. 

703-229-5108 
WashSeattle, Showalter,Judd, 1806 S. Bush PI. 

, 208-324-7911 
For: Can., Vancouver, B.C., A. Crawford Assoc., 1820 

Pandora SI. 604-253-7136 

. MANUFACTURERS & SALES OFFICES DIRECTORY 

,For: Can., Mississauga, Ont, A.Crawford Assoc., 
,6427 Northam Dr. 416-678·1500 

For: Can., Ottawa, Ont., A. Crawford Assoc., 376 
Churchill Ave. 613-725-3354 

For: Can., longueuil, Que., A. Crawford Assoc., 157 
St. Charles St. W. 514-670-1212 

FLUORO PLASTICS, G & Venango Sts., Phlla., Pa., 19134, 
Tel: 215-GA-5-55OO;'Sls. Mgr: H. Hlmbert 

FLUOROCARBON CO., 1754 S. Clementine, Box 3339, 
Anaheim, Cal., 92802, Tel: 714-PR;2-7920 

flUSH WAll RADIO CO., ,1721 N. FI. Harrison Ave., 
Clearwater, Fla;, 33515, Tel: 813-444-6061; Pres: l.R. 
SChenck ' , , • 

FMC CORP., Organic Chams. Div., 633 Third Ave., New 
York, N.Y., l!i017,,Tel: 212-MU-7-7400; Sis. Mgr: F.N. 
Roberts , 

FORBES & WAGNER, INC.; '345 Central Ave., Silver 
Creek" N.Y., ,14136, Tel: 716-934-2691, TWX: 
510-246-6940; Sis. Mgr: R.C. Bensman 

FORCE CHEMS. DIV., American Solder & Flux Co., Inc., 
Ind'l. Blvd., Paoli, Pa., 19301, Tel: 215-647-3575; Sis. 
Mgr: .J.J. McBride" , 

FORD INDUSTRIES, INC., P.O.,Box 06459, Portland, Ore., 
~7206, Tel: 503-774-1104; V.P. Mktg: Peter Grant 

FORD RADIO & MICA CORP., 536 63rd St., Brooklyn, 
N.Y., 11220, Tel: 212-GE-9-8300; Sis. Mgr: A.J. long 

FOREDOM ,ElEC. CO., Bethel, Conn., 06801, Tel: 
,203-748-3521; Sis. Mgr: R.E. Chonus 

FORK STANDARDS, 213 Main St., W. Chicago, III., 
60185, TI!I: 31Z-23~-3511; Sis. Mgr:' T.A. McCollum 

, , Pgs.718,1387-1390 
Cal Sherman Oaks, Windsor DynamiCS, Box 5500 

, 213-989-3631 
Cal Woodside, Windsor Dynamics, 195 GraBr ' 

415-654-4870 
Fla St. Petersburg, Compo Sis., Box 9545 

813-360-7460 
~d , Baltimore, Stemler, 6707 Whitestone, 

301-944-8262 
MassSalem, Forbes Engrg., 19 Flint St. 617-744-1693 
Mich Detroit; Harvey Teplitz, 26847 Grand River' 

. 313-537-9058 
NJ Cherry Hill, Stemler Assocs., Box 287 

. 609-966-4070 
NY Great Neck, F. Tylinski, 425 Northern 

516-466-9070 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrook Blvd. 

216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem Ave. 

513-277-6531 
Pa Paoii, Stemler Assocs., Box 711 215-644-3477 
WashSeattle, Benno Persitz, 2904 24th, W. 

206-AT-2-4860 
FORM-IT PRODS., INC., 1619 W. Walnut St., Chicago, 111.; 

60612, Tel: 312-421-7337; Sis. Mgr: E.S. Jamison 
FORMA SCIENTIAC, Box 649, Marietta, Ohio, 45750, Tel: 

614-373-4763; Sis. Mgr: J.R. Be,gen 

FORMICA METAL PRODS. CO., INC., Corporation Way, 
Dept M, Med1ord, Maa, 02155, Tel: 617-395-5656; Sls. 
Mar: c:. formica, ............. _ ................ _ ................ Pg. 2317 
FORMSPRAG 'CO .. 23601 Hoover Rd., Warren, Mich., 

48090, Tel: 313-536-9000; V.P. Mktg: J.L Buell III 
FORMULABS IND'L. INKS, Wire Coding Ink & Equip. Sys. 

Div., 529 W. 4th Ave.; Escondido, Cal., 92025, Tel: 
714-745-6423; Sis. Mgr: J Blankinship 

-,-' - Advertisement', -, -' --

Complete inhouse wire COlor Coding 
Systems of Modular, Design to meet 
specific cus~omer requirements - large 
or small - automatic or manual - Te­
flon, Nylon, Kynar, P.V.C., Polyethy­
lene, etc. - - - Solid Coloring, Spiral 
Striping, Band Marking. The finest in 
Wire Color Coding -Inks and Equip­
ment. Leasing programs available. 
Worldwide SalesfService 

FORNEY ,INDS., INC., 1800 La Porte Ave, Fort Collins, 
Colo., 80521, Tel: 303-482-7271; Sis. Mgr: J.D. Fomey 

FOSTER & ALLEN, INC., P.O. Box 466, Chatham, N.J., 
07928, Tel: 201-635-7766; Pres: E. Foster 

FOSTER ,TRANSFORMER CO., 3820 Colerain Ave., 
Cincinnati, Ohio, 45223, Tel: 513-681-2420, TWX: 
810-461-2584; V.P. Mktg: A. W. Reynolds' 

FOSTORIA-FANNON,INC.,lnfransd Syslems Div., 1200 N. 
Main St, FostOria, Ohio, 44830, Tel: 419-435-7721; 
V.P-Sls: R.E. Williams ' 

FOUR-P!"IASE SYS, 10420 N. Tantau Ave., Cupertino, Cal, 
95014, Tel: 408-255-0900;'V.P' Mktg:J; Clark 

FOURJAY INDS., Box 1465, Northridge Br., Dayton, Ohio, 
45414, Tel: 513-278-2924; Sis. Mgr: T.R. Moore , 

FOX VALVE DEV. CO., INC., 2 Great Meadow La., 
Hanover, N.J:, 07936, Tel: 201-TU-7-7474; Sis; Mgr: Z. 
Fox 

FOXBORO CO., Foxboro, Mass., 02035, Tel: 
'617-KI-3-8750; Sis. Mgr: E. Kelly 

FRANCIS INDS., 11855 Broad St., Pataskala, Ohio, 43062, 
Tel: 614-927-4091; Pres: R.J. Francis 

FRANEl CORP., 8 Ferry St., So. River, N.J., 08882, Tel: 
201-254-4487; Sis. Mgr: E. Silverman 

FRANKEL ENGRG. LABS., 125 S. 5th SI., Reading, Pa., 
19603, Tel: 215-373-5205, TWX: 510-651-0491; Sis. 
Mgr: T. Sheetz 

FRANKLIN ABRE-LAMITEX, 905 E. 13th St., Wilmington, 
Del., 19699, Tel: 302-652-3621 

. FRANKLIN GNO CORP., Box 3250, W. Palm Beach, Fla., 
33402, Tel: 305-683-6710 

FREDERICK ELECTRONICS CORP., Hayward Rd., 
Frederick, Md., 21701~ Tel: 301-662-5901; Mgr: J.P. 
Harter 

FREDERICKS CO., Televac Div., Philmont & Anne Sts., 
Huntingdon Valley, Pa., 19006 

FREED TRANSFORMER CO., 1795 Welrfleld St., Bklyn., 
N.Y~ 11227, Tel: 212-386-1300; SIs. Mgr: M. Salzberg 

Pgs. 480-483,2952,2953 
Cal San Gabriel, R. Moye, 244 Milton 213-CU-3-1669 
CQlo Denver, Nelson, 1294 S. Bannock 303-733-5528 
Ga Atlanta, F. Fausett, 2264 Melinda' 404-633-3561 
111 Chicago, Tech. Devices, 6416 N. Central . 

312-774-6252 
Iowa Cedar Rapids, R. Flanders, 3923 Council SI. N.E. 

319-365-8043 
Md Baltimore, B. White, 7 Church 301-484-5400 
NY Geneva, E. Badway, 1126 loch land Rd. 
NY Mt. Vemon, Elect. Inslrs., 25 Dock 

, 914-0W-9-9717 
Ohio Cleveland, Scott Elctrns., 1836 Euclid 

216-TO-I-2626 
Pa Easton, Femwood Elctrns., 1209 Blair SI. 

, ' 215-253-3670 
Pa Pittsburgh, Scott Elctrns., 313 Empire Bldg. 

412-471-5223 
Tex Dallas, R,f. Kimball Co., 5531 Dyer st. 

214-EM-1-5067 
WashSeattle, M. Widdekind, 815 W. Ewing 

, , . 206-284-8020 
EXP: N.Y. N.Y., Morhan Exporting, 458, Broa(lway 

212-925-1257 

FREQUENCY CONTROL, INC" Box 1565, Austin, Tex., 
78711f7, Tel: 512-444-7401; ,SIs. Mgr: D.W. Kemptner 

Pg.1386 
MassWaltham, Tech. Enterprises, 195 West St. 

617-891-5300 
--- Advertisement ---

FREQUENCY CONTROL, INC. 
MANUFAcruRES 
• Low Power Tuning Fork Oscillators, 
300 Hz to 50 KHz 
."High Q" Tuning Fork,Resonators, 
300 Hz to 50 KHz 
• Subminiature Tuning Fork Filters, 
10 KHz to 50 KHz 
• Remote Tone Control Encoders & 
Decoders 
• Touch Tone Calibrators' 
• Precision Frequency Power Oscilla­
tors 

FREQUENCY DEVICES, INC., 25 locust 51., Haverhill, 
Mass., 01830, Tel: 617-372-6930; Sis. Mgr: R.S.leger 

FREQUENCY ELCTRNS~ 3 Delaware Dr., New Hyde Pk., 
N.Y_, 11040, Tel: 516-328-0100; V.P: A. Lazar 

Pgs. 469,1391 
Ala Huntsville, Int'l. Scien., Box 2091 205-837-1601 
Cal Sherrnlln Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal WoodSide, Windsor Dynamics, 195 Greer Rd. 

415-854-4870 
Fla Orlando, Truex Assoc., 3165 McCrory PI. 

305-641-8931 
III Des Plaines, S. Sterling Co., 1001 E. Touhy 

, 312-298-4830 
Md Rockville, Marktron Inc., 651 loftstrand, La. 

301-762-6210 
MassNewtQn Highlands, Compar New England, 88 

Needham SI. 617-969-7140 
Mich Femdale, Tiby Co., 380 Hilton Rd. 313-547-3550 
Mo SI. lOUiS, S. Sterling Co., 11734 Lakland Ind. Dr. 

314-542-3636 
NJ Fairlawn, C.R. Mayer Co., Box 484' 201-791-89'89 
NY Huntington, C.R. Mayer, Box 152, 516-921-7876 
NY Rochester; Ossmann Comps., 280 Metro Park 

, 716-442-3290 
. NC Winston Salem,lnt'l. Scien., 614 lst,Union Bank 

Bldg. ' 919-722-1783 
Ohio Cleveland, Tiby Co., 2245 Warrensville Cnt. Rd. 

. 216-371-5335 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Glenside, Elcom Inc., 130 S. Easton Rd. 
215-885-1325 

Tex Houston, R. Martin Assocs., Box 19291 
713-468-3877 

WashSeattle, Associated Inds., 3711 S. Hudson SI. 
206-723-5600 

FREQUENCY ENGRG. LABS., Div. Harvard Inds_, Inc., 
Box 527, Farmingdale, N.J., 07727, Tel: 201-938-9221, 
TWX: 201-938-2456; Sis. Mgr: G.E. Tirone 

Pgs. 604,605 
Ala Huntsville, E. Holmes, 4862 Governors, W. 

. 205-837-6900 
Colo Denver, F. Gates, 700 E. Louisiana Ave. 

. 303-722-4674 
Conn Hamden, Applied Meas., 2531 Whitney 

203-288-5288 
Fla Orlando, E. Holmes, 316V.l/2 Bumby 

305-241-2128 
Ga Chamblee, E.G. Holmes, 4185 Clairmont Rd. 

404-451-6161 
Haw Honolulu, Aloha, 225 Liliuokalani 922-3819 
Iowa Cedar Rapids, Engrg. Svcs., 1026 Third, SE 

319-366-1591 
Kans Prairie Vlg., Engrg. Svcs., 7924A State Line 

913-649-4000 
MassActon, Applied Meas., 86 Hayward Rd. 

617-263-2766 
Mich YpSilanti, Micro Sis., 650 Greenlawn 

313-482-0880 
Mo SI. Louis, Engrg. Svcs., 6717 Vernon 

.314-726-2233 
NJ Merchantville, Megargel/Himmelstein, 6705 Park 

609-662-3081 
NM ·Albuquerque, F. Gates, 2631 Texas: N.E. 

505-298-1875 
Ohio Cleveland, Micro Sis., 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro Sis., 1250 W. Dorothy La. 

513-298-3033 
10'"' ri.. ';v"uli.il, \:;. 'v";uii \:;u., DUX i~.f~5 OI'·'')O·I/U~ 
Tex Houston, C. Wolf Co., Box 60338 713-643-2114 
Tex Universal City, C. Wolf, 121 Oaklane Dr. 

.• 512-658-6672 
Utah Salt Lake City, F. Gates, 455 E. Fourth, S. 

801-359-1101 
Va Springfield, Dyna-Rep., 5265 Port Royal 

710-833-0693 
WashSeattle, H. Levinson, 1211 E. Denny Wy. 

206-323-5100 
For: Can., Downsview 461, Onl., Megatronix, 954 

Wilson 416-630-7672 
For: Can., Montreal, Que., Megartonix, 3300 Cavendish 
For: Can .. Ottawa, Onl., Megatronix, 7398 Ridgewood 

, 613-731-3860 

FREQUENCY SOURCES, '166 Middlesex St., Box 159, 
No. Chetmsford, MasB-, 01863, Tel: 617·251-8747, TWX: 
710·343-6506; Sis. Mgr: D.R. Vining ...... Pgs. 1560,1561 
Ala Huntsville, Currie Aerospace, Box 1424 

205-536-5650 
Ariz. Phoenix, Thorson Co., 2505E. Thomas 

602-264-5878 
Colo Boulder, A.L.S. Elctrns., 1932 14th SI. 

303-447-2436 
Fla Orlando, Currie Aerospace, Box 13229 

305-855-0843 
Ind FI. Wayne, Tx SiS., 2919 Canterbury 

219-485-0805 
MassWaltham, Resco, 181 West SI. 617-899-6618 
NM Albuquerque, A.L.S. Elctms., Box 11626 

505-298.2575 
NY Tuckahoe, Spectrum SiS., 65 Circuit Ave. 

914-793-1660 
NY Utica, B.D. Hummel, 2224 Maynard 315-732-2370 
Tex Dallas, Thorson, 7700 Carpenter Frwy. 

214-631-5440 
Va Fairfax, Schibley Assocs., 10604 Warwick 

703-591-3008 
FREUDENBERG, B., INC., 50 Rockefeller Plaza, New 

York, N.Y., 10020, Tel: 212-757-9130; Sis. Mgr: W. 
Frohlich 

FRIDEN DIV., Singer Co., 2350 Washington Ave., San 
Leandro, Calff., 94577, Tel: 415-357-6800; V.P: F.C. 
Buckley' 

FRIEND'S MFG., Rd. 2, 'Box 74, Williamstown, N.J., 08094, 
Tel: 609-629-7919; Sis. Mgr: F. Friend . 

FRL, INC., Fisher Resch, Lab., 517 . Marine View Ave., 
Belmont, Cal., 94002, Tel: 415-591-8924; Sis. Mgr: D. 
Housh 

FRL, MARIN CONTROLS CO., 517 Marine View Ave., 
Belmont, Cal., 94002, Tel: 415-591-8924; V.P. Mktg: A. 
Ogilvie 

FROST ELECTRONICS CORP .. Pearl St .. Bellingham, 
Mass., 02019, Tel: 617-966-1590; Gen. Mgr: A.J. 
Thomson 

FUEL WATCHMAN SLS. & SVC., INC., 364 Jackson Ave., 
Bronx, N.Y., 10454, Tel: 212-669-7200; Pres: G. 
Strysko 

FULLER-O'BRIEN CORP., Tech. Coatings Div., 1342 
Willow Rd., Menlo Park, Calif., 94025, Tel: 
415-328-6200; Sis. Mgr: D.E. Callis 

FURANE PLASTICS, 5121 San Fernando Rd. W., Los 
Angeles, Cal., 90039, Tel: 213-247-6210, TWX: 
910-497-2060; Mktg. Dir: A. TIefel 

FURNAS ELEC. CO., 1197 McKee SI., Batavia, III., 60510, 
Tel: 312-879-3410; V.P. Mktg: J.M. O'Rourke 

FURNITURE CRAFTSMEN, 3596 Alpine Rd., N.W., Grand 
Rapids, Mich., 49504, Tel: 616-361-0203; Pres: K.B. 
Neuenfeldt 

G-V CONTROLS, Div. Sola Basic Inds., 101 Okner Pkwy., 
Livingston, N.J., 07039, Tel: 201-992-6200, TWX: 
710-994-4852; V.P. Mktg: G.A. Compton 

GABRIEL ELCTRNS. CORP., Saco, Me., 04072, Tel: 
207-282-1526; Sis. Mgr: D. Crisman 

GAERTNER SCIENTIFIC CORP., 1261 A Wrightwood Ave., 
Chicago, III., 60614, Tel: 312-281-5335; Sis. Mgr: L.W. 
Higgins 

GAF CORP., 140 W. 51 SI., New York, N.Y., 10020, Tel: 
212-582-7600, TWX: 212-640-5088; Sis. Mgr. Ind'l. 
Prods. Div: F.T. Campagna 

GAGNE ASSOCS., INC., 50 Wall SI., Dept. 3EE-27, 
Binghamton, N.Y., 13901, Tel: 607-723-9556; Sis. Mgr: 
S. Morrisey 

---. Advertisement ---

Gagne Associates manufactures a var­
iety of fluorescent-lit portable light 
boxes for tracing, inspection and 
printed circuit layout; also hermetic­
seal dust bellows and covers in many 
sizes, round or rectangular; also line of 
fluidic switches and devices; also a 
low-cost vapor degreaser for devel­
oping photo resist and removing silk 
screen inks and solder fluxes. 

GAI-TRONICS CORP., P.O. Box 31, Reading, Pa, 19603, 
Tel: 215-376-2848; Sis. Mgr: H.S. Campbell 

GAMBLE, CHARLES T. INDS., New Jersey Ave. & 
Fairview St., Riverside, N.J., 08075, Tel: 609-461-1900; 
Sis. Mgr: C.T. Gamble .......................................... Pg. 2852 
Fla Orlando, Buchanan-Abrams, Box 6026 

305-423-8995 
NH Spofford, Bahr SiS., North Rd. 603-352-5444 
Tex Dallas, J.B. Guenther;.4533 N. Central Ave. 

214-528-6286 
Tex Houston, J.B. Guenther, Box 55525 214-528-6286 

GAMMA SCI., Dept. 301, 3777 Ruffin Rd., San Diego, Cal., 
92123, Tel: 714-279-8034; Sis. Mgr: R.T. campbell 

GAP INSTR. CORP., 110 Marcus Blvd., Hauppauge, N.Y., 
11787, Tel: 516-273-0909, TWX: 510-227-6237; Sis. 
Mgr: C.L. Houpt 

GAR ENTERPRISES, 2031 N. Lincoln Ave., Pasadena, 
Cal., 91103, Tel: 213-798-0785; Sis. Mgr: G. Sugimoto 

GARDINER ELCTRNS., 4729 North 7th Ave., Phoenix, 
Ariz., 85013, Tel: 602-274-9681 

GARDINER SOLDER CO., Div. Gardiner Metal Co., 4820 
S. Campbell Ave., CHicl'lgo, III., 60632, Tel: 
312-847-0100, TWX: 910-221-2510; Sis. Mgr: J.R. 
Mains 

GARDNER CRYOGENICS CORP., 2136 City Line Rd .. 
Bethlehem, Pa., 18017, Tel: 215-264-4523, TWX: 
510-651-5817; Sis. Mgr: R.F. Benedict 

GARDNER-DENVER CO., Gardner Expwy., Quincy, III., 
62301, Tel: 217-222-5400; Sis. Mgr: D.E. Kipley 

GARNER GLASS CO., 177 S. Indian Hill Blvd., Claremont, 
Calif., 91711, Tel: 714-NA-4-5071; Sis. Mgr: J.C. Hyatt 

GARRETT, GEORGE K. CO., MSL Inds.lFastener Group, 
8801 Torresdale Ave., Philadelphia, Pa., 19136, Tel: 
215-332-6000, TWX: 710-670-0984 

GARRETT MICRO-CIRCUITS CORP., 16701 W. Bernardo 
Dr., San Diego, Cal, 92127, Tel: 714-487-3000; Sis. 
Mgr: D.A. Beadling 

GAS ANALYSIS SYS., INC., P.O. Box 146, Basking Ridge, 
N.J., 07920, Tel: 201-234-1220; Sis. Mgr: W.H. Wilson 

GATES ELCTRN. CO., 256 Van Nest Ave., Bronx, N.Y., 
10460, Tel: 212-TU-1-5900; Sis. Mgr: J_ Regenbogen 

Pgs.720,721 
GATES, GEO. W. & CO., Hempstead Tpke. & Lucille Ave., 

Franklin Sq., N.Y., 11010, Tel: 516-FI-7-0787; Sis. Mgr: 
T.E. Schulz 

GAVIN INSTRS., Box 413, Somerville, N.J., 08876, Tel: 
201-356-3500, TWX: 710-480-4725; Sis. Mgr: D. Smith 

GAVITI WIRE & CABLE DIV., Amerace ESNA Corp., 
. Brookfield, Mass., 01506, Tel: 617-867·6476; Sis. Mgr: 
A.J. Lorenz 

GBC CLOSED CIRCUIT TV CORP., 74 Fifth Ave., New 
York, N.Y., 10011, Tel: 212-989-4433; Sis. Mgr: V. 
Formicola 

FRE -GEN 
GC ELCTRNS., Dlv. Hydrometals, 400 S, Wyman St., 
Rockford, III., 61101, Tel: 815-968-9661; Sis. Mgr: E. 
Crockett ............................................... _ .................. Pg. 2629 
Ariz Scottsdale, Mercury Engrg., Box 3130 

, 602-945-1927 
Cal Oakland, F.w. Moulthrop, 1530 E. 12th 

. 415-261-7676 
Colo Denver, R. G. Bowen, 1440 S. Santa Fe 

303-722-4641 
Fla Altamonte Spgs., WMM Assocs., 515 Tivoli 
Fla Clearwater, WMM Assocs., 1260A S. Highland 

813-949-1817 
Fla Pompano Beach, WMM Assocs., 721 SE 6th Terr. 
Ga Atlanta, G. Duckett, Box 29067 404-451-3529 
MassAndover, R. Purinton, 28 Park St. 617-475-7055 
Mich DetrOit, J. Thorpe, 640 Hidden La. 313-779-6363 
Minn·SI. Paul, Wagner Compo Cons., 542 Snelling 

612-698-0331 
Mo SI. Louis, Palatine Eng., 8622 SI. Charles Rock 

314-426-7055 
NY Syracuse, Rep. Tech., 5858 E. Molloy 

315-454-0761 
NY Great Neck, A. Breauer, 1 Barstow Rd. 

516-466-3030 
Ohio Cleveland, Baehr Greenleaf, 14700 Detroit 

216-221-9030 
Pa Havertown, FM Elect., 206 Bewley Rd. 

215-446-1961 
Pa Pittsburgh, Covert & Newman, 300 MI. Lebanon 

412-563-0303 
Tex Dallas, J.Guenther, 5121 McKinney 214-528-6286 
Tex Houston, J. Guenther, Box 55525 713-661-3723 
Utah Salt Lake City, A. Bowen, 1380 W. N. Temple 

801-364-4632 
WashSeattle, R. Johnston, 1011 N.E. 69th 

206-524-5170 
GCA TECHNOLOGY blV., GCA Corp., Burlington Rd., 

Bedlord, Mass., 01730, Tel: 617-275-9000; Dir. Mktg: 
L.M. Seale 

GCO,INC.,3091 S. State Rd.,Ann Arbor, Mich, 48104, Tel: 
313-761-8500 

GEARTRONICS CORP., 112 Chelmsford Rd., N. Billerica, 
Mass., 01862, Tel: 617-933-1400; Sis. Mgr: F.H. Kean 

GEMP TERMINALS, INC., 20 Woodworth Ave., Yonkers, 
N.Y., 10701, Tel: 914-476-7300; Sis. Mgr: L. Weinberg 

GEMS DIV., Delaval Turbine, Spring La., Farmington, 
Conn., 06032, Tel: 203-677-1311; Sis. Mgr: R.J. White 

GENCOM DIV., Varian/EMI, 80 Express St., Plainview, 
N.Y., 11803, Tel: 516-433-5900, TWX: 510-221-1889; 
Sis. Mgr: F. Belasco 

GENERAL ACOUSTICS CORP., 12248 Santa Monica 
Blvd, Los Angeles, Calif., 90025, Tel: 213-479-5623 

GENERAL ATRONICS, Elctrn.lnstr., 1200 E. Mermaid La., 
Philadelphia, Pa., 19118, Tel: 215-248-3700, TWX: 
215-242-1295; Sis. Mgr: W.C. Teagnol 

GENERAL ATRONICS, Elctrn. Tube, 1200 E. Mermaid La., 
Phila., Pa., 19118, Tel: 215-248-3700, TWX: 
215-242-1295; Sis. Mgr: A. Koebert 

ACCU-SORT SYS., INC., 1200 E. Mermaid La., Phila., Pa., 
19118, Tel: 215-233-2275, TWX: 215-242-1295; Mktg. 
Mgr:, R.M. Przybylski 

GENERAL ATRONICS, Military Elctms., 1200 E. Mermaid 
La., Phila., Pa., 19118, Tel: 215·248-3700, TWX: 
215-242-1295; Sis. Mgr: Wm. Teagno 

GENERAL AUTOMATIC CORP., 235 W. First St., 
Bayonne, N.J., 07002, Tel: 201-437-7500; Sis. Mgr: M. 
Barron 

GENERAL BATIERY CORP., Box 1262, Reading, Pa., 
19603, Tel: 215-929-0771; Exec. V.P: A.J. Trombetta 

GENERAL BEARING CO., 32 High SI., W. Nyack, N.Y., 
10994, Tel: 914-358-6000; Sis. Mgr: J. Kelley 

GENERAL CIRCUITS, INC., 95 Mt. Read Blvd., Rochester, 
N.Y., 14611, Tel: 716-235-2880; Sis. Mgr: A. Pluta 

GENERAL COMPS., INC., Box 10248, St. Petersburg, Fla., 
33733, Tel: 813-544-8879; Sis. Mgr: A.D. Spiers 

GENERAL COMPUTERS, INC., 5990 W. Pico Blvd., Los 
Angeles, Calif., 90035, Tel: 213-939-7687; Sis. Mgr: C.' 
Estes 

GENERAL CONTROL CO., 1196 Soldiers Field Rd, 
Boston, Mass., 02134, Tel: 617-782-7440; Pres: W.J. 
Keileigh 

GENERAL DEVICES, INC., P.O. Box 253, Princeton, N.J., 
08540, Tel: 609-924-2500; Sis. Mgr: M. Medvin 

GENERAL DYNAMICS, Electro Dynamic Div., Box 127, 
San Diego, Cal., 92112, Tel: 714-279-7301, TWX: 
910-335-2029; Dir. Mktg: D.C. Prim 

GENERAL ELEC., Mountain View Rd., Lynchburg, Va., 
24502, Tel: 703-846-7311; Sis. Mgr: J. Lightner 

GENERALELEC. CO., Analytical Meas. Bus. Sect., 25 
Federal St., Bldg. 4MX, W. Lynn, Mass., 01905, Tel: 
617-594-0100 

GENERAL ELEC. CO., Elctm. Comps. SIB- Dept., 1 River 
Rd., Schenectady, N. y" 12305, Tel: 518-FR-4-2211 
Pgs. 
484,485,719,1462,1595,1708,1709,1911,1997,2384,2385, 
2630,2758,2939 
Ala Huntsville, 3322 Memorial Pkwy., S. 205-883-3144 
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Ariz Phoenix, 3550 N. Central Ave. 602-264-1751 
Cal Los Angeles. 11840 W. Olympic Blvd. 

213-272-8566 
Cal Portola Valley. 3210 Alpine Rd. 415-854-4010 
Colo Denver. 201 University Blvd. 303-388-5771 
Conn Bridgeport. 1285 Boston Ave. 203-334-1012 
DC Washington. 777 14th St.. N.W. 202-393-3600 
Fla No. Palm Beach. 321 N. Lake Blvd. 305-844-5202 
Aa Winter Pk .• 370 Wymore Rd. 305-647-2030 
III Chicago. 3800 N. Milwaukee Ave. 312-777-1600 
Ind Ft. Wayne. 6001 S. Anthony Blvd. 219-447-1511 
Ind Indianapolis. 3750 N. Meridian St. 317-923-7221 
Iowa Cedar Rapids. 210 Second St.. S.E. 

319-364-9149 
MassWeliesiey. 1 Washingtqn SI. 617-237-2050 
Mlch Detroit. 15160 W. 8 Mile Rd. 313-564-5231 
Minn Minneapolis. 4900 Viking Dr. . 612-927-5458 
Mo Kansas City. 911 Main St. 816-221-4033 
Mo St. Louis. 1530 Fairview 314-429-6941 
NJ Clifton. 200 Main Ave. 201-472-8100 
NY Albany. 11 Computer Dr .• W. 518-458-7755 
NY Great Neck. 425 Northern Blvd. 516-466-8800 
NY No. Syracuse. Northern Concourse Off. Bldg. 

315-456-3412 
NY Rochester. 35 Deep Rock 716-436-3480 
NC Greensboro. 1842 Banking St. 919-273-6982 
Ohio Cleveland. 25000 Euclid Ave. 216-266-2900 
Ohio Dayton. 3430 S. Dixie Hwy. 513-298-0311 
Okla Oklahoma City. 3022 N.w. Expwy. 405-943-9015 
Pa Erie. 2318 W. 8th St. 814-455-8377 
Pa Philadelphia. 3 Penn Ctr. Plaza 215'568-1800 
Pa Pittsburgh. 875 Greentree Rd. 412-921-4134 
Tex Dallas. 4447 N. Central Expwy. 214-521-1931 
Va Charlottesville. 2006 Earhart St. 703-296-8118 
Va Portsmouth. 3205 King St. 703-393-6780 
Was~Seattle. 225 Tukwila Pkwy. 206-244-7750 
Wisc Milwaukee. 615 E. Michigan St. 414-271-5000 

GENERAL ELEC .• Insulating Matl·s .• 1 Campbell Rd .• 
Schenectady. N.Y .• 12306. Tel: 518-374-2211. TWX: 

. 518-556-2290; Sis. Mgr: D.M. Berntson 
GENERAL ELEC.. Insulator Prods .• 2525 Insulator Dr .• 

Baltimore. Md .• 21230. Tel: 301-752-8020; Sis. Mgr: 
H.M. Carmichael 

GENERAL ELEC.. Laminated Prods .• Coshocton. Ohio. 
43812. Tel: 614-622-5310. TWX: 614-623-7803; Sis. 
Mgr: B.F. Brehl 

Tex Dallas. 6500 Cedar Spring Rd. 351-3725 
Tex Houston. 5615 Lymbar Dr. 923-2549 
Va Richmond. 1510 Willow Lawn Dr. 282-7644 
WashSeattie. 2400 - 6th Ave .• S. 622-8081 
Wisc Milwaukee. 8100 W. Florist Ave. 462-3860 

GENERAL ELEC.. Photo Lamp; Nela Park. Cleveland. 
Ohio. 44112. Tel: 216-266-3116; Sis. Mgr:. W.J. 
Speckerman . 

GENERAL ELEC .• PlastiCS. 1 Plastic Ave .• Pittsfield. Mass .• 
01201. Tel: 413-443-5681; Sis. Mgr: J.L. Cobb 

GENERAL ELEC .• Polymer Prods .• Noryl Ave .• Selkirk. 
N.Y .• 12158. Tel: 413-443-5681; Sis. Mgr: J.L. Cobb 

GENERAL ELECTC. SEMICONDUCTOR, Adv. & Sis 
Prom., Bldg. 7, Elctrnis Pk., Syracuse .. N.Y., 13201, Tel: 
315-456-2357; A&SP Mktg: D.G. Seefeld ...... ,".Pg, 179 
(Refer to GENERAL .ELEC. CO., Elctro. Comps. Sis. Dept., 
for sales office information.) 
GENERAL ELEC. CO .• Silicone Prods. Dept.. Waterford. 

N.Y .• 12188. Tel: 518-237-3330; Sis. Mgr: V.M. Taylor 
GENERAL ELEC .• Wire & Cable. 1285 Boston Ave. 

Bridgeport. Conn. 06602; Mktg. Mgr: F.G. Perkins 
GENERAL ELEC.. Wiring Device. 95 Hathaway St.. 

Providence. R.I .• 02904. Tel: 401-781-1800 
GENERAL=ELECTRO MECHANICAL, 787 Hertel -Ave. 
Buffalo, N.Y., 14207, Tel: 716-876-9685; Sis. Mgr: J.A 
Randolph ................................................................ Pg. 1594 
Car LA. American Tech .• 1460 S. Sherbourne 

213-659-3791 
GENERAL ELECTRODYNAMICS CORP.; 4430 Forest La .• 

Garland. Tex .• 75040. Tel: 214-276-1161. TWX: 
910-860-5193; Sis. Mgr. F.D. Jackson 

GENERAL ELCTRN. LABS .• 1085 CommonweaJth Ave .• 
Boston. Mass .• 02215. Tel: 617-783-0460; Sis Mgr: J. 
Pettee 

GENERAL ELCTRNS .• INC .• 42 Spring St.. Newark. N.J .• 
07104. Tel: 201-484-6302; Pres: M.T. Gasparik 

GENERAL EQUIP. & MFG... 3303 Fern Valley Rd .• 
Louisville. Ky .• 40213. Tel: 502-969-2386; Sis. Mgr: 
W.w. Lamb 

GENERAL HARDWARE MFG. CO .• 80 White St.. New 
York. N.Y .• 10013. Tel: 212-431-6100; Sis. Mgr: H.w. 

'. EhleL_ 
GENERAL ILLUMINATION, INC., 2233 University Ave., S 
PaUl, Minn, 55114, Tel: 612-646-2823; SIs. Mgr: Stan 
Wojcik ...... ; .. : .... : .................. ; ... , .................... Pgs. 1457-1461 
Ala Birmingham. -F.C. Nickerson. Box 9679 

GENERAL ELEC., Lamp Glass, 24400 Highland Rei.; 205-853-2852 
Richmond Hgts., Ohio, 44143, Tel: 216-266-4011; Sis. Ark Magnolia. J.Y. Schoonmaker. Box 247 
Mgr: N.G. Grafton ................................................ Pg. 2811 501,234-3778 
Cal Los Angeles. 2747 S. Malt Ave. 213-723-2541 Cal Los Angeles. P,F. Wiley. 1632 Silverlake 
Cal Sari Jose, 1727 N. First SI. 408-298-4126 213-663-8028 
Mass Newton Upper Falls. 50 Industrial PI. Cal Menlo Park; Weightman & Assocs .• 120 Santa 

617-332-6200 Margarita 415-325-2885 
NJ Newark. 133 Boyd St. 201.-824-5200 Colo Aurora. Robbins & Assocs .• Box 948 
Ohio Willoughby. Euclid Ave. & Campbell Rd. 303-399-6618 

216-266-4011 Conn Meriden. Eagle Assocs .• Box 921 203-237-5527 
For: Can .• Toronto. Ont.. General Elec. Co., 165 Fla Tampa. F.C. Nickerson Co., Box 13126 

Dufferin St. 416-537-4481' 813-833-4321 
GENERAL ELEC. CO .• Lamp Metals & Comps. Div .• 21800 Ga Decatur. F.C. Nickerson, 1240 Clairmont 

Tunqsten Rd.. Cleveland.' Ohio. 44117. Tel: 404-377-1575 
216-266-3786; Sis. Mgr: J.J. Galvin . . III Chicago. Memac Sis .• 4740 N. Austin 

GEN~RAL ELEC .• Metallurgical Prods .• Box 237. DetrOit. 312-545-1033 
MIch .• 48232. Tel: 31.3-536-9100; Sis. Mgr: H.E. Ihrig Ind Indpls. R. Milsk. 2511 E. 46th 317.546-5468 

GENERAL ELEC., Miniature Lamp Dept. MYI-I, Nela Par fo M~ Baltimore. St!tzer. 212 Wash. Ave. 301-823-2600 
Cleveland, Ohio 44112, Tel: 216-228-2248' Sis. Mgr: G.F. Mlch Detroit. R. Mllsk Co .• 19375-95 James Couzens 
Davis ................. : .............................................. : ....... pg. 1463 Hwy. 313-342-6660 
Cal Los Angeles. 2747 S. Malt Ave. 723-2541 Minn Mpls, Heimian. 5603 Lyndale 612-861-6051 
Cal Oakland. 999-98th Ave. 569-3422 Mo Kansas Cy. Harris-Hanson. 7916 Paseo 
Colo Denver. 6501 Stapleton Dr .• N. 388-4611 816-444-9494 
Fla Jacksonville. 4077 Woodcock Dr. 396-.1205 Mo St. Louis. Harris-Hanson Co .• 2814 S. Brentwood 
Fla Miami. 3655 N.w. 71st SI. 693-3811 Blvd. 314-962-0111 
Ga Atlanta. 120 Ottley Dr .• N.E. 87!i-0921 NY Buffalo. Telesco. 385 Cleveland 716-834-1028 
Haw Honolulu. 1149 Bethel St. 537-3280 NY Great Neck, F. Tylinski, 425 Northern' 
III Chicago, 550 W. Jackson Blvd. 332-4712 516-466-9070 
Ind IndianapoliS. 2511~F-1 E. 46th SI. 547-5511 NY Vestal. Telesco. 609 Harvard 607-729-6339 
La New Orleans. Box 10236, Jefferson Br. 835-6421 NY Woodstock. Telesco. 10 Cardinal 914-679-7152 
Md Baltimore. Box 7427 242-5700 NC Charlotte, F. Nickerson. 5817 Haddington 
MilssNewton Upper Falls. 50 Industrial PI. 332-6200 704-537-2855 
Mlch Detroit. 15135 Hamilton Ave. 883-0200 Ohio Cleveland. Whelan •. 21877 Euclid 216-692-1266. 
Minn MinneaPOlis. 500 Slinson Blvd. 331-4050 Ohio Dayton, Whelan. 2600 Far Hills 513-298-9997 
Mo No. Kansas City, 535 E. 14th Ave. 471-0123 Pa Paoli. Stitzer, 24 State 215-644-5500 
Mo St. Louis, 1530 Fairview Ave. 429-6930 Tex Dallas. J.Y. Schoonmaker. 2995 Ladybird 
NJ Newark. 133 Boyd SI. 824-5200 214-357-8481 
NY New York. 219 E. 42nd St. 750-2000 Tex Houston. J.Y. Schoonmaker. 8619 Mayridge 
NY Rochester. 31 Gibbs 5t. 454-2990. Ext. 18 713-926-9510 
NY Utica. 1001 Broad St. 733-0922 WashSeattie. Blum & Assocs .• 2300 N.W. 97th 
NC Charlotte. Box 17362. 1001 Tuckaseegee Rd. 206-782-1600 

376-6585 EXP: Schenectady. N.Y .• EMBElctrns .• 433 Uberty 
Ohio Cincinnati. 49 Central Ave. ' 421-6810 518-372-5841 
Ohio Cleveland. Box 2514.12910 Taft Ave. 266-4337 GENERAL INSTR. OF CAN., Entertainment Prods .• 151 
Ohio Columbus. 800 Northwest Blvd. 294-4115 Weber 51. S .• Waterloo. Onl.. Can .• Tel: 519-744~8101, 
Okla Oklahoma City. 2809 Northwest Expwy. 842-4028 TWX: 610-365-3415; V.P. Mktg: J.F. Thompson 
Ore Portland. 2800 N.W. Nela St. 503-223-2101 GENERAL INSTR. CORP .• AUTOMATIC MFG, DIV.; 65 
PaKing of Prussia. Rte. 202 at Expwy. 688-5900 Gouvemeu( St.. Newark. N.J.. 07104. Tel: 
Pa Pittsburgh. 238 W. Carson St. 471-9050 201-485-2100. TWX: 201-621-7993; Sis. Mgr: A. 
Tenn Memphis. 2021 S. Latham SI. 948-2642 Adessa 
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GENERAL INSTR. CORP., Capacitor Dlv., Walnut St, 
Tazewell, Va., 24651, Tel: 703-988-5551, TWX: 
7111-938-1580; Dlr. Mktg: Roy D. Burke .. Pgs. 2386,2387 
Ariz Phoenix. Jarko Assoc .• 2032 N. 27th Ave. 

602-272-2684 
Cal San Carlos. Camp. Assoc .• Box 516 

415-591-9656 
Cal Woodland Hills. Starr Sis .• 20300 Reaza 

213-348-5241 
Colo Denver. Elcom. Box 22011 303-771-6200 
Conn Madison. A & M Elctrn. Reps .• Allene Dr. 

. . 203-245-1031 
ConnMeridan. A & M Elctrn. Reps., 595 Bee SI. 

203-235-3943 
Fla No. Palm Bch .• General. 321 Northlake 

305-842-5259 
III Chicago. Gianaras Sis .• 7051 W. Wilson 

312-774-4600 
Ind Ft. Wayne. Needler Sis .• Box 2407. Sta. C 

. 219-447-2123 
Ind Indpls. Needler Sis .• Box 88153 Mapleton 

'317-255-8056 
Iowa Cedar Rapids. J.R. Sis. Engrg., 3550 Cottage 

Grove 319-377-8211 
Md Ekridge. J. Bresson. 5600 Main 301-796-5220 
Mass Needham, A & M Elctrn. Reps .• 1492 Highland 

, . . 617-444-8170 
Mich Detroit. Blumenberg. Box 25. College 

313:341-4737 
Minn Mpls. Inds. Comp .• lnc .• 4004 W. 78th 

612-927-9991 
Miss Meridian, Herron Assoc .• Box 3008 601-482-3631 
Mo Grandview. Cen Tech. Sis .• Box 310 

816-763-2900 
Mo St. Louis. Cen. Tech .• Box 5932 314-522-1700 
NJ Leonia. Kohl-Camber. 201 Crescent 201-944-6488 
NJ Newark. Gerierallnstr .• 65 Gouverneur 

201-485-2100 
NM Albuquerque. Elcom. 209 San Pablo. ·S.E. 
NY Buffalo. R. W. Milche Co .. Ellicott Sq. Bldg. 

. 716-854-2571 
NY New York. KOhl-Camber. 1700 York Ave. . 
Ohio CinCinnati. G & H Sis .• 10599 Chester Rd. 

513-771-8231 
Okla Tulsa. McKinney Sis. 
Pa Narberth, Bresson Assoc .• 107 Forrest Ave. 

. 215-839-6770 
Tex Dallas. McKinney Sis .• 1303 Chemical 

214-631-9450 
Va Lynchburg. J. Bresson Assocs., Box 4115 

703-237-0829 
WashBelievue. Waddell Assoc .• 10211 N.E. 31st PI. 

. 206-822-0211 
GENERAUNSTR. CORP .• Defense & Engrg. Prods. Grp., 

Elctrn. Sys. Div .• Andrews Rd .• Hicksville. N.Y .• 11802. 
Tel: 516-0V-I-4300 •. TWX: 516-433-9321; Mktg. Mgr: 
J.-Adams 

GENERAL INSTR. CORP .• Defense & Engrg. Prods. Grp .• 
. Harris ASW Div., 33 Southwest Pk.; Westwood, Mass .• 

02091. Tel: 617-326-7815; Gen·1. Mgr: H. Mattes 
GENERAL INSTR. CORP .• Semiconductor Prods. Group. 

600 W. John St.. Hicksville, NY.. 11802. Tel: 
516-733-3333. TWX: 510-221-1866; Sis. Mgr: G. 
Caeavio 

GENERAL INSTR. CORP., Entertainment Elctrns. Prods. 
. Grp., F.w. Sickles. 165 Front St.. Chicopee. Mass., 

01013. Tel: 413-594-4781. TWX: 710-353-1301; Sis. 
Mgr: M. Wagener 

GENERAL INSTR. CORP .• Def.& Engrg, Prods. Sys. & 
Magne-Head. 13040 S. CQ<'se Ave .• Hawthorne. Cal .• 
90250. Tel: 213-679-331 r. TWX: 910-325-6301; Dir. 
Mktg: R. Martin 

GENERAL LAB. ASSOCS .• NorwiCh. N.Y .• 13815. Tel: 
607-334-3264. TWX: 510-261-7776; V.P. Mktg: A.J. 
Kutler 

GENERAL MAGNETICS, 135 Bloomfield Ave., 
Bloomlleld, N.J., 07003, Tet 201-743-2'/'00; Pres: M.G. 
Tekosky ._ ... _ .. _ ... _ ............................. _ ... Pgs. 1318-1320 
GENERAL MFG. CO .• 724 Ruberta Ave., Glendale. CaIW .• 

91201. Tel: 213-243-2069; Pres: E. Galle 
GENERAL METALS. 2200 Fairfax Rd .• Greensboro. N. C .• 

27420. Tel: 919-292-4400; Sis. Mgr. J. K. Thomas 
GENERAL MICROWAVE CORP .• 155 Marine SI., 

Farmingdale. N.Y .• 11735. Tel: 516-MY-4-3600; Sis. 
Mgr: M. Wind 

GENERAL MONITORS, INC .• 3019 Enterprise SI.. COsta 
Mesa. Calif., 92626. Tel:. 714-540-4895; Pres; FA 
Linville 

GENERAL OCEANOLOGY. INC .• DynaControl Div .• 27 
Moulton St.. Cambridge. Mass.. 02138,' Tel: 
617-492-6300; Sis. Mgr: A.L. Kadls 

GENERAL . PLASTICS CORP.. 55 La France Ave .• 
Bloomfleld. N.J .• 07003. Tel: 201-748-5500. TWX: 
710-994-4781; Sis. Mgr: J. Desmond 

eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY GEN· GEO 
GENERAL RADIO CO., 300 Baker Ave., Concord, Mass., 

01742, Tel: 617-369-4400, TWX: 71 0-347-1 d51; Sr. 
V.P: W.A. Thurston 

GENERAL RADIOTELEPHONE CO., 3501 W. Burbank 
Blvd., Burbank, Cal., 91505, Tel: 213-849-6891; Sis. 
Mgr: B. Mowatt 

GENERAL REED CO., Div. 01 Sigma Instr., Inc., 19 Walnut 
Ave., Box 858, Clark, N.J., 07066, Tel: 201-382-7373; 
Sis. Mgr: H.J. Sundermeyer 

GENERAL RELAY CORP., 20 Mercer SI., Dover, N.J., 
07801, Tel: 201-361-1400, TWX: 710-987-7929; Sis. 
Mgr: B. Nierenberg 

GENERAL RELIANCE DIV., General Relay Corp., 20 
Mercer SI., Dover, N.J., 07801, Tel:. 201-361-1400, 
TWX: 710-987-7929; Sis. Mgr: B. Nierenberg 

GENERAL RESISTANCE, Dlv. Chronelics, Inc., 500 
Nuber Ave., MI. Vemon, N.V., 10550, Tel: 914-699-8010, 
TWX: 710-560-0014; SIs. Mgr: L Silverman 

Pgs.2850,2851 
COMPONENT REPRESENTATIVES. 
Ala Huntsville. 20th Century Mktg., Box 6127 
Cal LA. M. Stolaroff, 4622 W. Saluson 213-295-7781 
Fla Maitland. Greenstein Assocs .• 1205 Winston Rd. 
III Chicago. L.F. Green. 5218 W. Diversey 

312-286-6824 
Md Silver Spring, QED Elctms., 850 Sligo 
Minn Mpls .• L. Green. 6225 University N.E. 

612-781-1611 
Mo Kansas City, Harris-Hanson, 7916 Pase 

816-444-9494 
Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 

314-647-4350 
NY· MI. Vernon, QED, 500 Nuber Ave. 914-664-0080 
NY Syracuse, Naylor Elec., 1718 Erie E. 

315-872-9183 
Ohio Dayton, Rixan. 5752 Wadsworth 614-222-0011 
Pa Delmont, T.F. Laslo. 411 Manor Rd. 
Tex Dallas, Kemp Engr., 2618 Manana Dr. 

214-357-6663 
Tex Houston, Kemp Instrs., 6001 Gulf Frwy. _ ... --- -... -
Tex San Antonio, Kemp Engrg: Co., Inc. 512-344-1841 
WashBelivue, Brennan. 208 Carolson Bldg. 

206-454-9332 
For: Can., Ottawa, Onl., Whittaker, 42 Howden 

613-224-1221 
INSTRUMENT REPRESENTATIVES 
Ala Huntsville; Kemp Instrs., 4306 Governors W. 

205-837-4304 
Cal Palo Alto, B. Oppenheim, 2179 Park Blvd. 

415-321-7323' 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 
Fla Maitland, Greenstein Assoc., 1205 Winston Rd. 
III Chicago, L.F. Green, 5218 W. Diversey 

312-286-6824 
Md Silver Spring, QED, 880 Bonilant SI. 

301-588-8134 
Minn Mpls., L. Green, 6225 University N.E. • 

612-781-1611 
Mo Kansas City, Harris-Hanson, 7916 Pase 

816-444-9494 
Mo St. Louis, Harris-Hanson, 2814 S. Brentwood 

314-647-4350 
NY Dewitt, D.B. Assoc., Box 14, 3307 Erie Blvd. E. 
Ohio Dayton. Rixan Assoc., 5752 Wadsworth 

513-222-0011 
Pa Delmont. T.F. Laslo, 411 Manor Rd. 
Tex Dallas, Kemp Engrg., 2618 Manana Dr. 

. 214-357-6663 
Tex Houston, Kemp Instrs., 6001. Gulf Frwy. 

713-928-5426 
Tex San Antonio, Kemp Engrg. Co., Inc. 512-344-1841 
WashBelivue, Brennan, 208 Carlson Bldg. 

206-454-9332 
For: Can., Ottawa, Onl., Whittaker, 42 Howden 

. 613-224-1221 
GENERAL SCANNING, 80 Coolidge Hill Rd., Watertown, 

Mass., 02172, Tel: 617-924-6620 . 
GENERAL SCI. EQUIP., Limekiln Pike & Williams Ave., 

Phila, Pa., 19150, Tel: 215-HA-4-1550; Sis. Mgr: H.W. 
Kline 

GENERAL SEMICONDUCTOR CORP., 230 W. 5th SI., 
Tempe, Ariz., 85281, Tel: 602-966-7263, TWX: 
910-950-1942; Sis. Mgr: R.D., Winters 

GENERAL SENSORS, INC., P.O. Box 231, Athens, Tex., 
75751, Tel: 214-675-5229; Sis. Mgr: D.R. Furey 

GENERAL TV NElWORK, 520 W. Eight Mile Rd., Ferndale, 
MiCh., 48220, Tel: 313-Ll-8-2500; Sis. Mgr: A.R. Hippler 

GENERAL THERMODYNAMICS CORP., Falcon Div., 164 
Ballardvale SI., Wilmington, Mass., 01887, Tel: 
617-933-7370; Sis. Mgr: S. Leto 

GENERAL TIME CORP., Industrial Controls Div., Rte. 8, 
Torrington, Conn., 06790, Tel: 203-482-4481; V.P. Mktg: 
R.F. Edgar .............................................................. Pg. 1321 
Cal Pasadena, C.A. Williams, 2401 San Pasqual 

213-793-1161 

See Page 957 for TRADE NAME DIRECTORY 

Conn Torrington, S. Horvath, 157 Beechwood Ave. 
203-233-5083 

Ga Atlanta, Baumgartner Assoc., 3224 Peachtree Rd. 
404-237-5563 

III Des Plaines, J. Barton, 1479 Ellinwood SI. 
. 312-296-7751 

III Des Plaines, Wm. J. Dunne, 1479 Ellinwood SI. 
312-296-7751 

Kans Prairie Village, Thro Ind'l. Sis. Co., 2110 W. 75th 
SI. 913-362-2533 

MassMarshfield Hills, R. L. Smith, 215 Pleasant SI. 
617-762-1466 

Mich Detroit, General TIme 313-585-3122 
Minn Mpls, General Time 612-333-2815 
NC Bethania, Candor Co., Inc.. 919-924-1480 
NY Coram, K.M. Chalson, 3 PennaquidRd. 

201-289-5959 
NY Rochester, D. F. Lynch, Box 9809 716-546-4766 
Ohio Cincinnati, Stewart Sea, Carew Tower . 

513-421-3366 
Ohio Cleveland, A.F. Blaine, 8905 Lake Ave. 

216-651-1020 
Ore Portland, D. Fry Co., Box 3803 503-226-3903 
Pa Philadelphia, G.S. Blower 215-696-3443 
Tenn Cleveland, Candor Co" Inc., Box 412 

. 615-472-.7059 
Tex Dallas, Titan Reps., 6434 Maple 214-357-8266 
Va Lynchburg, Candor Co., 309 Buckingham 

703-846-6579 
For: Can., Peterborough, Onl., Gen'l Time Can., Box 

239 
GENISCO TECH. CORP., Data Div., 18435 Susana Rd., 

Compton. Cal., 90221, Tel: 213-774-1850. TWX: 
910-346-6773; Sis. Mgr: E.A. Dunn 

GENISCO TECH. CORP., Genistron Div., 18435 Susana 
Rd., Compton, Cal., 90221, Tel: 213-774-1850, TWX: 
910-346-677S: Gen. Mgr: T. Moore ....... Pgs. 1514,1515 
Cal Los Altos, Ewing-Foley, 900 N. San Antonio 

415-941-4525 
Cal San Diego, F. Nagel, 1253 University _ .. -_ ....... _ ... 

, I -.-':'wu-",uwu 

Cal Van Nuys, Dorado Elctms., 13615 Victory 
213-873-4124 

Colo Denver, I. Strong, 635 Canosa CI. 303-292-6900 
Conn Meriden, P. Sturgeon, 99 Colony 203-237-1112 
Fla Miami BCh, Geartner, 1125-71st 305-531-0200 
Fla Orlando, Geartner, 1221 Lee 305-~q9-1000 

Ga Atlanta, Reynolds & Assocs., 175 W. Wi uca Rd. 
404-252-5360 

11\ Bellwood, Fiat Engrg., 5133 SI. Charles 
312-547-6200 

Ind Muncie, Fiat Engrg., Box 1165 317-282-5676 
Iowa Cedar Rapids, Palatine Engrg., 720 Third, SE 

.319-365-8071 
Kans Andover, Palatine Engrg., 1722 N. Terry 

316-683-7512 
Kans Overland Pk., Palatine Engrg., 7520 W. 63rd 

913-262-5643 
Md KenSington, Brown Frederick, 3519 Raymoor 

301-949-1707 
MassChestnut Hill, P.R. Sturgeon, 1330 Boylston 

.. 617:734-7710 
Mich Detroit, Blumenberg, 20250 Briarcliff 

313-341-4737 
Minn SI. Paul, Countryman, 1821 University 

612-645-9151 
Mo St. Louis, Palatine Engrg., 8622 St. Charles Rock 

314-426-7055 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

201-947-6767 
NY Buffalo, A. Mitscher, 496 Ellicott Sq. 

716-854-2517 
NC Raleigh, R. Mitscher, 3508 Horton 919-828-0575 
Ohio Dayton, Neal Bear, 1463 E. Dorothy 

. 513-299-3566 
Ohio Richfield, Neal Bear, 3435 Streetsboro 

. 216-659-3331 
Pa Oreland, Brown Frederick, 88 Pennsylvania 

215-837-1325 
Tenn Nashville, A. Mitscher, 2508 Stones River 

615-883-2220 
Tex Dallas, A. Nesbitt, Box 20816 214.-357-4601 
Tex Houston, R. Nesbitt, Box 66831 71·3,528-3811 
Va Virginia Bch, R. Mitscher, 3100 Basin Ct. 

703-464-0500 
WashSeattle, J. Backer, 221 W. Galer St. 

206-285-1300 
For: Can., Downsview, Ont., Weber-Semad, 1111 

Finch W. 416-889-8229 
For: Can., Montreal, Que., Specialty Elctrns., 2690 

Pitfield 514-336-4500 

GENISCO TECHNOLOGV CORP.,. Eldema Div., 18435 
Susana Rd., Compton, Cal., 90221, Tel: 213-774-1850, 
TWX: 910-346-6773; Gen. Mgr: T. Moore 

Pgs. 1452-1455 
Ariz Phoenix, W. Knight, Box 11394 602-264-3578 

Ark EI Dorac;\o, D. Bellew Sis., Inc., Box 1835 
501-863-8325 

Cal Burlingame, W. Purdy, 770 Airport Blvd. 
415-347-7701 

Cal Inglewood, W. Knight, 112 Glasgow 213-678-4711 
Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Conn Meriden, P. Sturgeon, 99 Colony SI. 

203-237-1112 
Fla Miami Beach, Geartner, 350 Lincoln 305-531-0200 
Fla Orlando, Geartner, 122·1 Lee Rd. 305-299-1000 
Ga Atlanta, Reynolds, 175 W. Wieuce 404-252-5360 
III Bellwood, Fiat Engrg., 5133 St. Charles Rd. 

312-547-6200 
Ind MunCie, Fiat Engrg., Box 1165 .317-282-5676 
Iowa Cedar Rapids, Palatine Engrg., 720 3rd Ave., S.E. 

319-365-8071 
Karis Andover, Palatine Engrg., 1722 N. Terry 

316-683-7512 
Kan Overland Pk., Palatine Engrg., 7520 W. 63rd 

913-262-5643 
La Metairie, D. Bellew, 3017 "0" 18th St. 

504-833-6496 
Md Kensington, Brown Frederick, 3519 Raymoor 

301-949-1707 
MassChestnut Hill, P. Sturgeon, 1330 Boylston 

617-734-7710 
Mich DetrOit, Hilltronics, 13720 Puritan 313-342-3242 
Minn Mpls., F. B. Hill Co., 7317 Cahill Rd. 

612-941-5270 
Miss Michigan City, D. Bellew SiS., Inc., Box 43 

. 601-768-2478 
Mo SI. Louis, Palatine Engrg., 8622 SI. Charles Rock 

314-426-7055 
NM Albuquerque, C. Carlberg, Box 3177 

505-265-1579 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

201-947-6767 
NY Buffalo, A. Mitscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NC Raleigh, R. Mitscher, 3508 .Horton 
Ohio Dayton, N. Bear, 1563 E. Dorothy 
Ohio RicntielO, N. !:lear, 3435 tstreetsooro 

919-828-0575 
513-299-3566 

216-659-3331 
Pa Oreland, Brown Frederick, 88 Pennsylvania 

215-837-1325 
Tenn Nashville, R. Mitscher, 2508 Stones River 

615-883-2220 
Tex Dallas, R.E.'Nesbitt Co., Box 20816 214-357-4601 
Tex Houston, R.E. Nesbitt Co., Box 66831 

713-528-3811 
Va . Virginia Bch., R. Mitscher, 3100 Basin Ct. 

703-464-0500 
WashSeattle, J.J. Backer, 221 W. Galer St. 

206-283-6470 
For: Can., Downsview, Onl., Weber-Smead Elctms., 

1111 Finch Ave:, W. 416-635-9880 
For: Can., Montreal 383, Que., Specialty Elctrns., 2690 

Pitfield Blvd. 514-336-4500 
GENISCO TECH. CORP., INSTA. DIV., 18435 Susana Rd., 

Compton, Cal., 90221 
GENTAPE CORP., 51 LaFrance Ave., Bloomfield, N.J., 

07003, Tel: 201-748-5506, TWX: 710-994-4781; Pres: 
R. Goldsmith 

GENTRAN INC., 928 Thompson PI., Sunnyvale, Cal, 
94086, Tel: 408-245-5501 

GENTRONICS, INC., 26 Knollwood Dr., Clinton, Conn., 
06413, Tel: 203-669-5741; Sis. Mgr: G. Piantoni 

---.- Advertisement ---

Gentronics tantalum capacitors are 
made to your exact spec's or can be 
purchased to standard catalog descrip­
tions. We are specialists in custom de­
signs. 

GEO SPACE, Ind'i. Prods. Div., 5803 Glenmont, Houston, 
Tex., 77036, Tel: 713-666-1611; Sis. Mgr: J. Nichols 

GEO SPACE SVs., 4715 George Rd., Box 23117, Tampa, 
Fla., 33622, Tel: 813-884-0492; Dir. Mktg: C.F. Swenson 

. Pgs. 350,486,608 
GEOMETRICS, 914 Industrial Ave., Pal~ Alto, Cal., 94303, 

Tel: 415-321-7610 

GEORATOR CORP., Box 70, Manassas, Va., 22110, Tel: 
703-3611-2102; Sis. Mgr: E.L Barrow ........ Pgs.722,723 
Cal Encino, King-Way, 17100 Ventura Blvd. 

213-788-4124 
Cal Fullerton, King-Way, 2931 Sequoia 714-529-8762 
Cal San Francisco, Artwel Elec., H85 Bayshore 

415-467-1880 
Fla·St. Petersburg, Lynch-Gentry, Box 13248 

813-347-5131 
M'assBraintree, Bordewieck Engrg., 221 Grove 

617-843-0845 
Minn Hopkins, Dossett Engrg., 128 Jackson, N. 

612-938-3332 
NY Syosset, H-R Assocs., 17 Hillvale Rd. 

516-433-6804 
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GEO - GOS MANUFACTURERS & SALES OFFICES DIRECTORY 

Ohio Cleveland; Orr, 6510 Farnsworth Dr. 
216-885-1324 

Tex Dallas, Carey, 725 Preston Forest Shop Ctr. 
214-363-7813 

Tex Houston, Carey, 3315 W. 12th SI. 713-869-3623 
GERBER SCI. INSTR. CO., Box 305, Hartford, Conn., 

06101, Tel: 203-644-1551, TWX: 710-427-2218; V.P. 
Mktg: L.C. Arnett 

GERRARD, A.J.'& CO., 400 E. Touhy Ave., Des Plaines, III., 
, 60018, Tel: 312-827-5121; Sis. Mgr: E.M. Gerhardstein 

GETTYS MFG. CO., 2700 Golf Ave., Racine, Wisc., 53404, 
Tel: 414~637-6591; Sis. Mgr: A.G. Hill \ 

GHZ DEVICES, INC., Kennedy Dr., No. Chelmsford, Mass., 
01863,Tel: 617-251-4981, TWX: 710-343-6506; Sis. 
Mgr: J. Callahan 

GIBBS MFG. & RESCH., Sub. Hamm"nd, 450 N. MaIn St, 
Jan4[!sville, Wise., 53545, Tel: 608-756-1261, TWX: 
910-288-2927; Dlr. Sis.: N.Schlegel ...... Pgs. 1395-1402 
. Ala Huntsville, J. Highsmith, 3322 So. Memorial 

205-881-3294 
Ariz Tempe, Saguaro Tech. Scv., 1000 E. Apache 

Blvd. 602-275-0431 
9al . Los Altos, H. Stout Assocs .• 200 3rd 

. 415-948-3265 
Cal Pasadena, TechniSls., 3820 E. Colorado . 

213-792-5111 
Colo Denver, Checkmate Sis., Box 22411 

. . .' 303-771-4020 
Conn Hamden; Equip. Sis., 3013 Dixwell 203-248-5581 
Fla Orlando, J.Highsmith, 2543 Ind'i. Blvd. 

. . 305-293-5202 
III Geneva, AccLitronies/Gibbs, 628 North SI. 

312-232-2600 
MassBedford, Equig. SiS., 30 Shawsheen 617-275-7'730 
Mich Livonia, Chandler Assocs., 32401 W. 8 Mile·Ril .. 

313-476-5800 
Minn Mpls, L.F.Gree~Assoc., 6225 Univ. . . 

612-781-1611 
Mo .Kansas City, H.J. Weisler, 3307 Chippawa 

816-454-5096 
Mo 51. Louis, H.J. Weisler, 2050 Woodson 

314-428-3934 
NJ Dover, V.P.I. Assoes., 162 Highvlew Terr. 

. 516-482-8387 
NM Albuquerque, Elctm.Mktg., ,135 Vermont 

505-265-7837 
NY Fayetteville, Components In!!., 4,16 Franklin 

315-637-9601 
NY .Great Neck, V.P.I. Assoes., 300 Northern 

, 516-482-8387 
NC Charlotte, J. Highsmijh &. Co., 3733 Monroe Rd. 

704-333-7743 
Ohio N. Olmsted, Chandler Assoes., 23203 Loraine Rd. 

216-734-4747 
Pa Paoli, T. Griffin Co., 46 Darby Rd. 215-647-1550 

'Tex Dallas, Roberts SiS., 9704'Lanward 214-348-4283 
Tex Houston, R & K Engrg. & sis., 9119 Katy Frwy. 

713-464-3662 
Va Richmond, J. Highsmith, 5003 Brook 

703-266-2080 
Wisc Janesville,miRC Sis. Depl., Box 471, 

608-756-1261 
EXP: III." Chicago, Hammond Int'!., 4200 W. Diversey 

312-283,2000 
GIBSONIEGAN CO., 34 La Porte' 51., Arcadia, CaIH., 

91006, Tel: ,213-446-5259; Sis. Mgr: G.W.Egan 
GIBSON ELEC., Talon Div. of Textron, Delmont, Pa., 

15626, Tel: 412-468-4121" TWX: 510-468-3567; Sis. 
Mgr: C.B. McCool 

GILLEN, JOHN CO., 2540 South 50th Ave., Cicero, III., 
60650, Tel: 312-656-4240; Sis. Mgr: GW. Andrews 

GILLETTE ELCTRN. PROOS. CO., 201 Laurel SI., Beverly, 
N.J., 08010, Tel: 609-387-1166; Pres: M.Green 

GILLIES, DUNCAN M. CO., INC., 66 Central St., W. 
Boylston, Mass., 01583, Tel: 617-835-4444; Sis. Mgr: 
D.M. Gillies 

GIL TAB BOOKS, Monterey & Pinola Aves., Blue Ridge 
Summit, Pa.,17214, Tel: 717-794-2191; Sis. Mgr: S. B. 
Schiffman ' 

GLAR-BAN CORP., 496 Kennedy Rd" Buffalo, N.Y., 
14225, Tel: 716-897-1333 C.R. Arrison 

GLASS BEADS CO., Ceramic Prods. Div., Latrobe, Pa., 
15650, Tel: 412-537-7791; Sis. Mgr: T.J. Frederick 

GLASS TECH,,' Gutton Incls., 822 Production Pl., 
'Newport Sch., Cal., 92660, Tel: 714-642~163, TWX: 
910-596-1352; Sis. Mgr: G. Porter .................... Pg.2632 
Ala Huntsville, R. Steckmesser, Box 4006 ' 

205-881-1750 
Ariz Scottsdale, Carter Assocs., Box 99 602-945-4755 
Cal Los Angeles, E. Landa, 1607 Pontius 

213-272-9525 
Conn Meriden, H. Lavin Assoc., Inc., Box 921 

203-237-5527 
NJ Mountain Lakes, J. P. Dearie Co. 201-334-4848 
Tex Irving, Kentron Engrg. Sis. Co., Box 1595 

214-254-5455 

GLASSCo INSTR. CO., See Kratos Instr. Dlv. 
GLASSEAL PRODS. CO., 725 Commerce Rd., Linden, 

N.J., 07036, Tel: 201-486-2067, TWX: 710-996-5918; 
Sis. Mgr: C.M. Kalish 

GLASTIC CORP., 4321 Glenridge Rd., Cleveland, Ohio, 
44121, Tel: 216-486-0100, TWX: 810-421-8827; Sis. 
Mgr: A.H. Schempp , 

GLEASON-AVERY CO" Auburn, N.Y., 13021, .Tel: 
315-253-7396; Sis. Mgr:J.L. Zabriskie 

GLENAIR, INC., 1211 Air Way, Glendale, Calif., 91201, Tel: 
213-247-6000, TWX: 910-497-2066; Sis. Mgr: J.E. 
Merrell 

GLENTEK, INC., 1557 7th St., Santa Monica, Calif., 90401, 
Tel: 2131451-4511; Sis. Mgr:R.C. Vasak 

GLENTRONICS, 748 E. AlostaAve., Glendora, Cal., 
91740, Tel: 213-963-1676; Sis. Mgr: D.C. Parks 

GLIDDEN-DURKEE DIV., SCM Corp., Metals Group, 9PO 
Union Commerce Bldg., Cleveland, Ohio, 44115, Tel: 

'216-771-5121; Sis. Mgr: J.A. Walker 
'GLIDELITE INDS., INC., 180 Central Ave., Hackensack, 

N.J,., 07601, Tel: 201-487~838 
GLO-QUARTZ ELEC. HEATER CO., Box 170, 'Mentor, 

Ohio, 44060, Tel: 216-255-9700, TWX: 980-284; Sis. 
Mgr: C.A. Wagner 

GLOBE DIY. OF TRW INC., 2275 Stanley Ave., Dayton, 
Ohio, 45404, Tel: 513-228-3171 .... Pgs. 1598-1607,2787 
Ala Huntsville; TRW, Huntsville Jet.Port 205-772-9656 
Ariz Scottsdale, TRW, 77 W. 3rd AV,e. 602-947-5791 
Cal Danville,' Straube, 401 S. Hartz Ave. 

, '415-837-8151 
Cal Hayward, Straube, 98 W. Jackson St. 

415-783-6750 
Cal Los Angeles, TRW, 5410 W. Imperial Hwy. 

213-649-1232 
Cal Menlo Pk., Straube, 483 Willow Rd. 415-323-2476 
Cal San Diego, Trans Dynamics, 3108 N. 5th Ave. 

, , 714-298-8215 

Colo Denver, Williams, 4971 Jackson 303-388-4391 
ConnRowaton, TRW, 137 Rowaton Ave. 203-853-4466 
Fla Orlando, TRW, 3203 Lawton Rd. 305-841-2982 
III Elk Grove Viii., J.G. Twist, 1301 Higgins,Rd. 

312-293-6007 
III Elk Grove Village, J.G. Twist, 5222 W. Diversey 

312-777-2250 
Ind FI. Wayne, A.O. Whijesell, 3426 Taylor SI. 

, , 219-432-5591 
ind' Indpls.: R.O. WMesell, 6620 E. Washington SI. 

317-359-9283 
Ind Kokomo, R.O. Whitesell, 3827 S: Lafountain Sq. 

317-453-6868 
Iowa Cedar Rapids, V. Fester, 4403 First S.E. 

319-362-6997 
Ky Louisvf!le, A. O. Whitesell, 3620 Lex. Rd. 

502-893-7303 
MassWaltham, TRW, 1345 Main 51. 617-899-6100 
Mich Southfield, R. Whitesell, 25100 Evergreen 
, 313-358-2020 
Mich SI. Joseph, R.O. Whiteseii, Shepard & Benning 
, Bldg., ' 616-983-7337 

Minn 51. Paul, Northport, 2027 Grand Ave. 
612-698-3841 

Mo "Kansas City, Harris-Hanson, 7916 Paseo 
816-444-9494 

Mo 51. Louis, Harris-Hanson, 2814 S. Brentwood 
314-647-4350 

NM Albuquerque, Williams, 420 Wash., S.E. 
, 505-255-1638 

NY Garden City, Comtronic, 370 Old Country 
, 516-741-8966 

Ohio Cincinnati, A. Whitesell, 1172 W. Galbraith 
513-521-2290 

Ohio Cleveland, R. Whitesell, 21139 Loraine 
216-333-2585 

Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298-9546 
Ore Beaverton, N.R. Schultz Co., Box 156 ' 
y' 503-646-1345 

Pa Narberth, TRW, 1 Station Circle 215-667-3400 
'Pa Pittsburgh, R. Whijesell, 201 P,!nn Center 

412-242-0100 
Tex Houston, Vista, 1614 ~, Post Oak 713-622-5680 
Tex Richardson, Vista, 777 s. Central Expwy. 

214-235-4547 
Va Roanoke, TRW, 4719 Easthill Dr. SW 

703-774-5,411 
WashBelll1vue, N.A. Schultz Co., Box 157 , , 

206-454-0300 
GLOBE PLASTICS, 1342 S. Signal Dr., Pomona, Cal:, 

91766, Tel: 714-NA-3-2747; Sis. Mgr: M. Kramer 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

--- Advertisement -'--­

Injection & Trilltsfer M~'di~g- Cus-
tom Molding ',' , ' . 
Complete Mold-Making Facilities; 
Quality Control/Mil Q9858 
Mfg. Code, No. 21071, ' ' 
Specialize' in tr,lnsistor pads, washers, 
header boaros, frames, funnels, clips. 
Send for complete brochure. Let us 
quote, ,on your' plastic, part require­
ments. 

, GLOBE,UNION INC., Globe BatterY Div., 5757 N. Green 
Bay Aire., Milwaukee, Wisc., 53201, Tel: 414-228-2535, 
TWX: 910-262-30a4; Sis. Mgr: H. Reed 

GM NAMEPLATE, INC., 2040 15th Ave., W., Seattle, 
Wash., 98119, Tel: 206-284-2200; Sis. Mgr: D: Root 

GOE ENGRq. CO., 250 South 9th St, ,City of IndlistrY, 
Calif., 91746; Tel: 213-330-7401; Sis. Mgr: G.H. 
Reynolds : , , 

GOERZ OPTICAL CO., INC., 301 Alpha Dr., Pittsbur\lh, 
Pa., 15238, Tel: 412-781-6011, TWX: 710-664-2082; 
Sis. Mgr: J. Parf)1entier' ' , 

GOLD LINE CONNECTOR, INC.; Muller Ave., Box 893, 
Norwalk; Conn., 06851, Tel: 203-847-3826; Sis. Mgr: M. 
Milier 

GOLDAK CO., 'INC., 1101-A Air Way, Glendale, Calif., 
91201, Tel:213-246~484; Sis. Mgr: B.S. Kincaid 

GOLDING MFG. CO., 90 Porete Ave., N. Arlington, N.J., 
07032, Tel: 201'998:1805; Pres: J. Golding , 

GOLDSMAN, INC., 1328-34 North 4th SI., Philadelphia, 
Pa., 19122, Tel: 2'15-PO-5-4468; Sis. Mgr: R.H. Sager 

GOODRICH B. F. CHEM. CO., 3135 Eucl,i9 Ave., 
Clevelahd, Ohio, 44115, Tel: 216-881-8200; Sis. Mgr: 
J.F. Malone ' , , 

GOODRICH, B.F. IND'L. PRODS. CO., 500 S. Main, SI., 
Akron, Ohio, 44318, Tel: 216-379:2000, TWX: 
216-972-9100"" , , ' 

GOODYEAR AEROSPACE CORP., 1210 Massillon Rd., 
Akron,' Ohio, 44315,' Tel:" 216-794-2121, TWX: 
810-431-2080; V.P. Sis: W. S. Zeigler ' 

GORDON ALAN ENTPRS., 5362 Cahuenga Blvd., N. 
Hollywood, Cal., 9160{ Tel: 213,985,-5500; Sis. Mgr: 
D.Sahlein ' 

GORDOS'CORP., 250 Glenwood Ave., Bloomfield, N.J., 
07003, Tek 201-743-6800; Pres: G.B. Marchev 

, Pgs. 1912-1914 
Ariz Scottsdale, Engineering Sis. Assoes., Box 544 

602-945-5781 
Cal Palo Alto, Engrg. Assocs., 999' Commercial SI. 

415-326-7842 
Cal Pasedena, P. Nurches Co.; 2396' E. Foothill :Blvd. 

, ' , , 213-6(11-8957 
Colo Wheatridge, Waogaman'Assoc., 4643 Wadsworth 

, 303-423-1020 
Fla No. Miami, Barrett Assoc.; 300 NW. 123rd 51. 

, ' 305-681-4957 
Fla Orlando, Barrett Assoc:, Box 14205 305-277-2857 
III Glen Ellyn, Rockford Controls Co., 21 W. 181 HIli 

Ave. ' 312-469-6016 
Iowa Clarion, Ellinger Sis. Corp., 309 Fourth Ave" S.E. 

" 515-532-3218 
Md Timonium, Heller Sis. Co"' Box 293 301-252-4780 
Mass Braintree, R.F. Duffy Assoc., Box 328 

, , 617-335'7724 
Mich Detroit; L.H. Dickelman Co., 18315 W. Seven Mile 

Rd. 313-255-3300 
Minn Minneapolis, Wenco SiS., Inc., 7728 Morgan Ave., 

S. 612-8!l6-3639 
Mo 51. Louis,Ellinger Sis. Corp., 4969 Bancroft 

314-352-2027 
NJ Short Hills" Murray Co., Box 305 201-376-3834 
NY Rochester, M.c: Matthews Co., Box 612 

716-271-2143 
Ohio Euclid, Rockford Controls Ohio: 26i 00 Brush Ave. 

216-731-5250 
Ohio Dayton, Rockford Controls Ohio, Inc., 2077 

Embury Pk. Rd." 513-278-7362 
Pa Newtown, E Murphy;, Box 253 215-968-2497 
SC Greenville, Barker Controls Co., Box 3884 

803-244-6495 
Tex Dallas,R.F. Ki~ball Co., 5531 Dyer 51. 

214-363-5431 
washSea"le, H. Levinson .Co., 1211 E. Denny Way , 

, ' ,', 206-323,5100 
GORE, W.L.& ASSOCS., INC., 555 Paper Mill Rd., 

Newark, oal., 1971.1, Tel: 302:738-4880, TWX: 
. 510-666-0825;V.P.. Mktg: A.C. K~eger , ' 

GORMAN MACHINE' CORP., 1645, Superior Ave., Costa 
Mesa, 'Cal., 92627, ''rei: '714'646-4463, TWX: 
910-595-1520 

GOSH INSTflS" 1,~C.",1252 Berlin,Tpke., Wethersfield, 
Conn., 06109, Tel: 203-52747.94 , , , . 

GOSLIN ELEC. & MFG. CO., 2921 W. Olive 51., Burbank, 
Calif., 91505, Tel: 213-848-0776;,13'18. Mgr: A.J. Goslin, 
Jr. ' , , 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

GOTHAM AUDIO CORP .• 2 West 46th 51.. New York. N.Y .• 
10036. Tel: 212-CO-5-4111; Sis. Mgr: E. Passin 

GOULD, INC., Brush Inslrs. Dlv_, 3631 Perkins, 
Cleveland, Ohio, 44114, Tei: 216-361-3315,' TWX: 
810-421-8580; Sis. Mgr: R.J. Kuederle •••• Pgs. 588,589 
Ala Huntsville. W. Brown Instr .• 1314 Buford 

205-539-4411 
Cal Los Angeles. Brush. 5843 Sheila 51. 

. 213-685-7476 
Cal Palo Alto. Brush. 780 Welch Rd. 415-328-7973 
Colo Englewood. Brush. 295 W. Hampden 

303-781-4407 
Fla FI. Lauderdale. W. Brown Instrs .• 961 N.w. 53rd 

51. 305-564-8000 
Fla FI. Walton Beach. W. Brown Instrs .• 98 Miracle 

Strip 904-243-6424 
Fla Orlando. W. Brown Instrs .• 222 Weber 

305-425-5505 
Ga Tucker. W. Brown Instrs., 1590 Cooledge 

404-939-1674 
Haw Honolulu. Harkom Hawaii. 630 Piikoi 51. 587-178 
III Oak Brook. Brush. 2000 Spring Rd. 312-:654-1430 
Md . Riverdale. Brush. 6715 Kenilworth Ave. 

301-864-0057 
MassBurlington. Brush. Northwestlnd·1. Pk. 

617-272-0750 
Mich Southfield. Brush. 600 Northland Towers. E. 

313-356-6600 
Minn Minneapolis. Brush. Box 23178 612-866-4388 
Mo 51. Louis. Brush. 11722 Studt La. 314-432-8055 
NJ Fairfield. KLS Assoc .• 387 Passaic Ave. 

201-227-2900 
NJ Hackensack. Brush: 25 E. Salem 51. 

201-342-:6161 
NY Syracuse. Labtronics. Pickard Bldg. 315-454-9314 
NC Winston-Salem. W. Brown Instrs .• 1108 Burke 51. 

919-725,-5384 
Ohio Cleveland. Brush. 3631, Perkins 216-361-3315 
Ohio Dayton. Brush. 1700 Needmore Rd. 513-278-9900 
Pa Bala-Cynwyd; Brush.,Barclay Bldg. 215-839-7066 
t"a· t"'lUsDurgn; tSrusn, ~4:JU tsancock tlIVO. 

412-931-3660 
Tex Dallas. Brush, 6600 Skillman 51. 214-348-86,10 
Tex Houston. Brush. 7007 Gulf Frwy. 713-:644-3671 
WashSeattle. Brush. 5950 6th Ave,. S. 206-762-2140 
For: Can,. New Westminster. B.C .• A. Crawford Assoc .• 

721Aldford Ave. 604-524-1161 
For: Can .• Longueuil. Que .• A. Crawford Assoc .• 157' 

(rue) 51. Charles 51.. W. 514-670-1212 
For: Can .• Malton. Onl.. A.' Crawford Assoc .• 6427 

Northam Dr. 416-673-1500 
"For: Can .• Ottawa. Ont.. A. Crawford Assoc .• 376 

Churchill Ave.. 613-725-3354 
GOULD. INC .• Clevite Bearing Div .• 17000 51. Clair Ave .• 

Cleveland. Ohio. 4411.0. Tel: 216-481-7221, TWX: 
216-486-5610; Sis. Mgr: J. McKinnie 

GOULD. INC:. Gaging & Control Div .• 4601 Arden Dr .• EI 
Monte. Calif .• 91731. Tel: 213-442-7755; Sis. Mgr: R.R. 
Randolph 

GOULD INC .• Ind·1. Battery Div .• 467 Calhoun 51.. Trenton. 
NJ. 08607. Tel: 609-392,3111. TWX: 510-681-8466; 
Sis: Mgr: R. Relf 

GOULD. INC .• NICAD Div .• 931 Vandalia St.. 51. Paul. 
Minn .• 55114 .. Tel: 612-452-1500; Dir. Mktg: H.P. Barry 

GOULD LABS .• Elctrn. Tech .• 540 E. 105th 51.. Cleveland. 
Ohio. 44108. Tel: 216-851-5500. TWX: 810-421-8622; 
Sis. Mgr: N.C. Beerli 

GOULD MFG. CANADA. LTD .• Mechanical (Drods. Div_. 51. 
Thomas. Onl.. Canada. Tel: 519-631-4880. TWX: 
610-356-:6708; Sis., Mgr: J.H. Cooke 

GOW-MAC INSTR. CO .• 100 Kings Rd .• Madison. N.J .• 
07940. Tel: 201-377-3450; Sis. Mgr: R.J. Mathieu 

GPS INSTR. CO .• 14 Burr St. Framingham. Mass .• 01701. 
Tel: 617-875-0607; Sis. Mgr: A. Kezer 

GRACE. W.R. '& CO .• Davison'Chemical Div .• 4000 N. 
HaWthorne 51.. Chattanooga,. Tenn.. 37406. Tel: 
615-698-3461; Sis. Coord: J. Bowman 

GRADO LABS .• INC .• 4614 Seventh·Ave .• Brooklyn, N.Y .• 
11220. Tel: 212~435-5340; Sis. Mgr: R. Krieger: 

GRAFIX. INC .• Box 3296, Albuquerque. N.M., 87110; Tel: 
505-265-6903; Sis: Mgr: G.R. Bussey' , 

GRAFO COLLOIDS CORP .• P.O. Box 195, Sharon. Pa .• 
16146. Tel: 412-835,7195; Sis. Mgr: H.J. Lang 

GRALEX INDS .• INC .• 155 Marine 51.. Farmingdale. N.Y .• 
11735. Tel: 516-694-3600 M. Wind 

GRAND TRANSFORMERS. Box 188. Grand Haven, Mich., 
49417. Tel: 616-842-5430; Sis. Mgr: G. V. Retzlaff 

GRANITE STATE MACHINE CO .• INC., 124 JOlietteSI., 
. Manchester. N.H .• 03102; Tel: 603-668-1900; Sis. Mgr: 

C.L: Fe'rguson 
GRANT PULLEY & HARDWARE CO., Div. Instr. Sys. 

Corp .• 525 High 51.. W. Nyack. N.Y .• 10994. Tel: 
914-EL-8-4400. TWX: 914-358-3541; Sis. Mgr: J. Del 
Vecchio 

GRANVILLE-PHILLIPS CO.. 5675 E. Araphahoe Ave .• 
Boulder. Colo .• 80303. Tel: 303-443-7660; V.P. Mktg: 
W.A. Ringer 

GRAPHIC CONTROLS CORP .• Recording Chart Div .• 189 
Van Rensselaer 51.. Buffalo. N.Y .• 14210. Tel: 
716-853-7500; Sis. Mgr: C.J. Evans 

GRAPHITE METALLIZING CORP_, 1036 Nepperhan 
Ave_, Yonkers, N_Y., 10702, Tel: 914-968-8400, TWX: 
914-476-2411; Sls_ Mgr: W_W. Walker .... _.. .. _.. .. Pg_ 1596 
GRAPHTEX INC .• 1 Dell Glen Ave .• Lodi. NJ. 07644. Tel: 

201-478-1166; Sis. Mgr: R.D. Jones 
GRAY RESCH. & DEV. CO .• 150 Park Ave .• E. Hartford. 

Conn .• 06108. Tel: 203-289-1507; Sis. Mgr: H. Lehrman 

GRAYHILL, 'fNC., 569 Hillgrove Ave., laGrange, III., 
60525, Tel: 312,354-1040; SIs- Mgr: B_ Vlnkemulder 

Pg.1915 
Ala Huntsville. J. Highsmith. Holiday Off. Ctr. 

, 205-881-3294 
Cal Los Altos. Nickerson-Gray. 4600 EI Camino Real 

• 415-941-5777 
Cal. Orange. F. Huddleston. 44 Plaza Sq. 

714-639-1941 
Colo Denver. Lindberg Co .• 5498 E. Evans 

303-758-9033 
Fla Miami BeaCh. Geartner. 1125 71st 51. 

305-861-3661 
Fla Orlando. Geratner Assoc .• 1221 Lee 

305-299-1000 
III Hinsdale. Hill & Gray. 2 Salt Creek 312-325-4810 
Ind FI. Wayne. Menze. 6010 Lower Huntington 

219-747-5616 
Iowa Cedar Rapids; Reid. 526 MNB Bldg. 

319-362-6302 
Kans Overland Pk .. Penzner-Marcus. 5600 W. 95th 

913-381-0004 
MassWeliesley Hills. M. Scott. 20 Walnut SI. 

617-235-0102 
Mich Royal Oak. C. Jensen. 26711 Woodward 

313-399-0900 
Minn SI. Paul. Northport Engrg .• 2027 Grand 

. 612-698-3841 
Mo Hazelwood. Penzner-Mankus. 400 Brookes 

314-731-4334 
NJ MI. Laver. Naudain Assocs .• RI. 73 & 

Ramblewood 215-LO-4-3194 
NM Albuquerque. Lindberg. 209 San Pablo. SE 

. 505-345-2489 
NY Great Neck. F. Tylinski •. 425 Northern 

516-466-9070 
. NY Ithaca. B. Dean. Inc .• 714 W. Clinton 51. 

. 607-272-2187 
NC Charlotte. J. Highsmith. 3733 Monroe 

704-333-7743 
Ohio Dayton. A. Baier. 3220 N. Main 513-276-4128 
Ohio Willoughby. A. Baier. 4399 Industrial 

, 216-946-6080 
Pa Pittsburgh. Covert & Newman. 300 MI. Lebanon 

412-563-0303 
Tex FI. Worth., W. Fralia. 6100 Camp Bowie 

817-PE-8-2394 
Utah Salt Lake City. Lindberg Co .• 431 S. 3rd E. 

, 801-364-6409 
Va Richmond. J. Highsmith. 2604-0 Buford 

703-272-5888 
WashSeattle. Seatronics. 5616 4th Ave .• S. 

206-767-4330 
For: Can .• Willowdale. Onl.. F. Taylor. 12 Howard ' 
'. 416-222-6924 

GRAYHILL MOLDTRONICS. INC .• 707 Rogers 51.. 
Downers· Grove. III:. 60515. Tel: .312-968-7000; Sis. 
'Mgr: O.w. FOjIkett, " . . 

GREAT EASTERN METAL PROD. CO .• Div. GEMP Mfg. 
Corp .• 22 Woodworth Ave .• Yonkers. N.Y .• 10701. Tel: 
914-476-7300; Sis. Mgr: L. Weinberg 

GREEN ELEC. CORP ... 29-13 Broadway. Fair Lawn. N.J .• 
07410. Tel: 201-796-4700; Sis. Mgr: F. McKenzie 

GREEN RECTIFIER CORP .• 1-10 30th St.. Fair Lawn. N.J .• 
07410. Tel: 201-797-8100; Sis. Mgr: S. Carlson 

GREENLEE TOOL CO .• 2136-12th 51.. Rockford. 111 .• 
61101. Tel: 910-631-0747. TWX: 815-398-0698 

GREENRAY INDS., INC_, 840 W_ ,Church Rd., 
Mechanicsburg, Pa., 17055, Tel: 717-7~23; Sls_ Mgr. 
R.H- Green _..._._._..-...... _._.._._ ... _._. Pgs. 606,607,1392,1393 
Ala. H.untsville. i;!eacon Elctms. Assocs .• Inc. . 

205-881-5031 
Ariz Phoenix. Aztec Entprs .• 15 N. 40th 602-267.8103 
Cal Altadena. D. Wagner Assocs .• Box 485 

213,681-4,060 
Cal Burlingame. J.E. Striker. 1319 Howard 

415,342-1425 
Colo Denver. O'Brien Sis .• 2785 Speer 303-477-4713 
RaFI. Laud. Beacon Elctrns .• 651 N.E. 45th 

305-564-4298 

GOT - GRO 
Fla Maitland. Beacon Elctms .• 540 S. Maitland 

305-647-3498 
Ga Atlanta. Beacon Elctrns .• 2285 Peachtree 

404-351-3654 
111 Des Plaines. Marsland. 1000 Executive Way 

312-298-2620 
Ind Ft. Wayne. McDonald Sis .• 7409 Lower 

Huntington 219-745-g214 
Md ,Annapolis. Hayden. 16 Decatur 202-206-6059 
MassReading. Geder. Box 232 617-944-3105 
Mich Ypsilanti. Micro Sis .• 650 Greenlawn . 

313-483:1229 
Minn Mpls. Marsland. 231 N. Edgewood 612-545-4481 
Mo Florissant. Marsland. Box 567 314-831-0015 
NJ Englewood. Andrews & Andrews. Inc.; 44 N. Dean 

51. 201-569-8800 
NM Albuquerque. Aztec Entprs .• 829 Pennsylvania 

505-255-2440 
NY Huntington. Andrews & Andrews. Inc .• 140 E. Main 

51. 516-692-8686 
NY Syracuse. Midstate Resch .• 327 Wellesley 

315-478-8314 
Ohio Cleveland. Micro Sis .• 2000 Lee 216-271-0522 
Ohio' Dayton. Micro Sis .• 1250 W. Dorothy 

, 513-298-3033 
Okla Tulsa. J.A. Green Co .• Box 3209 918-742-4657 
Pa Ambler. Wm. Assocs .• 910 Denston Dr. 

, 215-643-4119 
Tex Dallas. J.A. Green Co .• aox 47206 214-631-7450 
Tex Mauston. J.A. Green Co .• Box 66506 

. ' 713-526-2959 
WashSeattle. Seatronics,' Inc .• 5616 Fourth Ave .• S. S. 

206-767-4330 
For: ,Can .• 51. Laurent. Que .• Rutherford Agencies. Box 

1013 514-747-4339 
--- Advertisement ----

Greenray Industries, Inc. manufac­
tures a complete line of oscillators in­
cluding VLF, VHF, UHF, and 
Microwave types" We offer crystal 
controlled, L-C and cavity tuned 
styles, with temperature-compensa­
tion, frequency standard and voltage 
controlled options. 
We also offer a complete line of mi­
crowave multipliers, solid state am­
plifiers, microwave filters ,and 
couplers. 

GRFF. Solitron/Microwave. Cove Rd .• Box 278. Port 
Salerno. Fla.. 33492. Tel: 305-287-5000. TWX: 
510-953-7500; Sis. Mgr: E. Jacobs 

GRIDCRAFT. 14520 Lima Rd .• FI. Wayne. Ind .• 46808. Tel: 
, 219-637-3141; Sis. Mgr: K. Howell 

GRIES REPRODUCER CO .• Div. Coats & Clark Inc .• 162 
Beechwood Ave.. New Rochelle. N.Y.. 10801. Tel: 
914-633-8600. TWX: 914-235-2188 

GRIGSBY-BARTON, INC., 3800 Ind". Dr_, Roiling 
Meadows, III., 60008, Tel: 312,392-5900; Sis. Mgr: R_J_ 
Grigsby _ ..... _ ... __ ...... _ ... _ .... _.. ... _ ....... _._.. ........ Pgs. 1710,1711 
'Cal Los Angeles. W. Harmon. 6118Venice 

213-WE-7-1460 
Cal San Mateo. Luscombe Engrg .• 220 E: 3rd 

415-342-7057 
Fla Maitland. H. Sarkis. 671 Dominerich 

305-MI-7-3671 
III Chicago. L-Tec Co .• 5808 Higgins Rd. ' 

312-286-1500 
MassSomervilie. N.E.A.R.. Inc .• 99 Highland 

617-PR-6-2262 
Mich DetrOit. L.H: Dickleman Co .• 13331 Puritan 
. ' 313-273-0806 
Minn 51. Paul. Mesa Co .• 1821 University 612-645-8676 
Mo Kansas City. M-C Sis .. Co .• 505 Delaware 

816-842-4640 
NJ Mountainside. H. Richter. 608 Sherwood 

201-233-5820 
NY Fayetteville. H.G. Richter. Box 251 315-637-8713 
NC Raleigh. A.B. Andrews. Box 2627. 919,833-5565 
Ohio Cleveland. L Dicklelman. 28829 Chagrin 

216-831-1039 
,Ore Beaverton. N.R. Schultz. Box 156 503-646-1345 
Pa Wyncote. Cooper-Clement. 835 Glenside 

215-U-8-5450 
Tex 'Garland. Whiteside Sis .• Box 22 214-276-8382 
WashBelievue. N. Schultz. 305 112th Ave .• NE 

206-454-0300 
,For: Can .• Markham. Onl.. Wilson Entprs .• 19 Abercorn 

416-297-1289 
GROENDYK MFG. CO .• INC" Box 278. Buchanan. Va .• 

24066. Tel: 703-254-1010; Sis. Mgr: H.J. McMillan 
GROOV-PIN' CORP.. 1125 Hendricks Causeway, 

Ridgefield. N.J .• 07657. Tel: 201-945-6780. TWX: 
710-992-8963; Sis. Mgr: V.J. Mano 
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GRO - HAA 
GROUND ,DATA CORP., 4014 N,E. 5th Terr., Ft. 

Lauderdale, Fla., 33308, 305-563-2527; Sis. Mgr: F. 
Leitner. . 

GROVER PHOTO PRODS., 341 Arden Ave., Glendale, 
Cal., 91g03, Tel: 213-245-4400; Sis. Mgr: L.V. Gro~er 

GRUENBERG ELEC. CO., INC., 2121 Reach Rd., 
Williamsport, Pa., 17701, Tel: 717-326-1755; Pres: A.T. 
Gruenberg, Jr. 

GTE AUTOMATIC ELEC., 400 N. Wolf Rd., Northlake, III., 
60164, Tel: 312-562-7100, TWX: 91 0-22&-1975;. V.P. 
Mktg: W.S. Gage , " ' 

GTE LENKURT INC., 1105 County Rd., San Carlos, Calif., 
94070, Tel: 415-591-8461, TWX: 910-376-4396;,V.P. 
Mktg: H.K. Krengel, ' 

GT,E SYLVANIA, INC., W.M. Chace Co., Div., t600 Beard 
Ave., Detroit, Mich., 48209, Tel: 313-842-7400; Sis. 
Mgr: W.J. Tait 

GTE SYLVANIA, INC~, Chem. & Metallurgical Div., 
Towanda, Pa., 18848, Tel: 717-265~2121; Sis. Mgr: 
J.W, Parks' , 

GTE SYLVANIA INC., Consumer Prods. - LightingProds., 
100 Endicott St., Danvers, Mass" 01923, Tel: 

, 617-777-1900; V.P. Mktg: R.B. Martenson 
GTE SYLVANIA INC .. , Elctrn. Camps. Grp., 100 First Ave., 

Waltham, Mass., 02154, Tel: 617-~49-2000; V. P: W.T: 
Buschmann 

GTE SYLVANIA INC., Elctrn. Sys. Gp., 100 First Ave., 
Waltham, Mass., 02154, Tel: 617-893-9200 ' 

GTE SYLVANIA INC., Elctrn. Tube Div., Seneca Falls, N,Y., 
13148, Tel: 315-568-5881; Sis. Mgr: R. Starek 

GTE SYLVANIA INC., Entertainment Prods., 700 Ellicott St, 
Batavia, N Y, 14020, Tel: 716-343-3470; Sis. Mgr: W.E 
Boss ' 

GTE SYLVANIA INC., Lighting Prods., Sylvania Lighting 
Ctr., Danvers, Mass" 01923, ,Tel: 617-777-1900 

GTE SYLVANIA INC.,,Mlnlature Lighting Prods. Dlv., W. 
Main St., Hillsboro, N.H., 03244, Tel: 603-464-5533; 
Prod. Mktg. Mgr: D.S. Dewsnap .... , ....... Pgs. 1464,1465 
Cal Los Angeles, 6505 E. Gayhart SI. ' 
Ga Atlanta, 2115 Sylvan Rd., SW. 
III Melrose Pk., 2001 N. Cornell Ave. 
MassDanvers, Sylvania Lighting Ctr. 
MassSalem, 60 Boston SI. 
Minn Minneapolis, 2211 E. Hennepin Ave. 
Mo SI. Louis, 5010 Kemper Ave., 
NH Hillsboro, W. Main SI. 
NJ Teterboro, 1000' Huyler SI. ' 
NY' Rochester, 3100 Munroe Ave. 
Ohio CinCinnati, 5480 Creek Rd. 
Ohio ,Cleveland, 4848 W. 130th SI. 
Pa Philadelphia, 4700 Parkside Ave. 
Tex Dallas, 13555 Inwood Rd. ' 

GTE SYLVANIA INC., Parts Div., 12 Second Ave., Warren, 
Pa., 16365, Tel: 814-723-2000; Sis. Mgr: FA Martin 

,GTE SYLVANIA, INC" Insulated Wire Parts ,Div:, ,333 New 
Albany Rd., Moorestown, N.J., 08057" Tel: 
609-235-6700; Sis. Mgr: W. Wind 

GUARDIAN CALIFORNIA, 5755 Camille Ave., Culver City, 
Cal., 90230, Tel: 213-870-4642, TWX: 910-343-8464; 
Sis, Mgr: G. Ewmett 

GUARDIAN ELEC. MFG. CO., 1562 W. ,CarroliAve., 
Chicago, III., 60607, 'Tel: 3,2-243;,100, TWX: 
910-221-5073; Sis. Mgr: R.F. Heyne , 

Pgs.1712-1714,1916 
Cal Culver City, Guardian Elec., 5755 Camille Ave. 

213-870-4642 
Cal 'Palo 'Alto, O'Donnell, 1955 B EI Camino Real 

415-327-9260 
Cal Torrance, O'Donnell, 18053 Crenshaw Blvd, 

, , , 213-323-9243 
Colo Broomfield" Arrowhead, Box 335 303-222-6462 
Fla Orlando, Gra-Mar, Box 20493 305~841-2330 

, Haw Honolulu, G. Piety Factors,.160 Mokauea SI. 
, '808-841-0185 

III Chicago, Guardian Elec., 1550 W. Carroll 
312-243-1100 

Ind FI. Wayne, B. Homsher, 418 E Berry 
219-432-1164 

Ind FI. Wayne, Needler SiS., Box 2407' 219-447-2123 
Ind Indianapolis, Needler Sis., Box 88153 ' ' 

• 317-255-8056 
Kans Prairie Vlg., Thunderbird Tech., 4014 A W. 95th 

, '913-642-7220 
Kans Wichita,' Thunderbird Tech.,770i EOsie' 

316-684-3941 
Md Ellicott City, McCourt, Chevrolet' Ave. at SI. 

John's La. 301-465-4515 
MassW. Concord, Sis. Engrg. Co., Baker Ave, ' 

. '617-369-3943 
Mich Westland; Millimore Sis" 34142 Fountain 

313-261-8117 
Minn Minneapolis; F.A. Nitti, '324 ,S, 4th SI. 

612-339-5878 
Mo SI. Louis, Thunderbird Tech., Box 12849 

, 314-542-6488 

MANUFACTURERS & SALES OFFIC,ES 'DIRECTORY 

NJ Riverdale, Tech. Oriented Electrn., Box-.72, 
201-568"5747 

NY Binghamton. Elcom SiS., Box 134 ,607,723-9270 
NY . Massapequa, J,F, Coughlin, Box 281 

516-799-7743 
NY Rochester, Elcom SiS., Box 9112 ,716-385-1400 
NY Whitesboro, Elcom SiS., Box 38 ',315-732-6445 
Ohio Miamisburg, W:C. Schiriidt,'Boxi05 513-298-445'1 
Otiio Richmond Hgis., W. RoWell, Box 43062 

. . 216-247-6011 
Pa Delinoni, T.F. Laslo, 411 Manor Rd: 412-468-5045 
Pa Doylestown, Tech.' Oiiented Elec:; Bdx 530 

, ,'215-348-5333 
,Tex Dallas, W. Reese, <3131 Stemmons Frwy. 

214-638-6575 

Tex Houston, w,. Ree!le, ~400 W. LOOP:i~3_NA_l:3134 

Utah Salt Lake City,' Arrowhe~d, Box 15386 
801-487-3444 

WashSeattle, R. Squibb, 655 N.E Northlake PI. ' 
, 206-632-2450 
Wise Milwaukee,' F:A: Nitti, 2340 W. Wells'SI. ' 

414-933-1975 
For: Can., Willowdlile, Ont:; A. Simmond, 285 Yorkland 

" 416-491-1010 
GUBELMAN GHART DIV.:Nashua Corp., 100 E. Kinney 

SI., Newark, N.J., 07105, Tel: 201-589-5970; Sis. Mgr: 
C. James Smolinsks' ;, ", '" 

GUDEBROD BROS. SILK CO., INC., Elctrns. & Exp. Div., 
225 W 34thSt., New York,N.Y.,10001, Tel: 
212-LA'4-5858; Gen'l. Mgr: J .. Baesak 

GUDEMAN,DJV., Gulton Inds., Inc., 340'/(. Huron St., 
Chicago, III., 60610, Tel: 312-337-7400, TWX: 
910-221-3863; Sis. Mgr:,P.J.L!)yec~hio 

, Pgs. 2388-2409 
Ariz Phoenix, Hecht·Henschen, 2435,E. University,' 

602-275-4411 
'Cal Los AngeleS, Fillmore, Meller, 5455 \Nns~ire , , 

213-936-8714 
Cal San Carlos, Melchior,820-B Cherry 415,591-7383 
Colo Denver, Todd Assocs.; 1'260, S. Inca SI. 

, 303-744-2313 
Fla .Cll!arwater, WMM As~ocs., 1260A S. Highland ' 

" , :", ; . , 813-446-00,75 
Ga Atlanta, B.Brown, 3354 Lansbury Vlg. N.E. 

",' ' ,',. . 404-939-7075 
III Oak Pk:, Wasson~Galiaghei, 1024 North ' 

, " ,312-CO-I-7517 
Ind. Indianapolis, TecK Rep., 4000 Meadows ' ", 

.. , ' ,317-546-4967 
. Iowa Cedar ,Rapids, J.R·. Sis., :i.?50 cottag: l ~~:i6~:~259 

Md Arnold, Leeco SiS., 724 Arnold Dr. 301-757-4785 
'Mass Wakefield, Underwood SiS., 591 North ,Ave. 

, ,,',' 617:245-3850 

Mich, Grand Rapids, Elko SiS., 3119 Midland S.E. , 
, " ' .. 616-949-1451 

Mich Grosse PI. 'woods, Elko sis., 970 iii. Oxford ' i 

, , 313-884-7893 
Minn St, Paul, Cullen & Assoes., 1595 Selby , .. 

,. ' ,', " 6,12-646-7371 
Mo Kansas City, R. Burton, 1016 Baltimore' 

, , , • , '" .,..81~-471-2850 
NJ Fanwood, King &'Assocs., Box 267 201-561-5464 
NM Albuquerque, Electronic Mktg., 135 Vermont N.E 

, , " 505-265-7837 
'NY Liverpool, George Corp., 215 Fairmont 

, , , " 315-457-1188 
lilY New York, E. Glass Assoes., 250 W',57th SI. 

, ' " ' " . .. 212-JU-6-8440 
NY Rochester, J.L. Semple, 21 Edgewater 

, ' " , ' , , 716:342-1413 
IIIC Winston:Salem:C. Dula, 'Box 5316 "919'723-4205 
Ohio Dayton, R.G. Sill, 22 OxfordSI. ' '513-CR-8-4779 
Ohio Medina; J.C. Hofstetter, 5168 Valley View' , 

" "'216-241'4880 
Tex Dallas, Techno Assocs., 80x, 20544 214-357-9213 
WashBelievue, Varitage Corp., 300 12lh Ave., N~E.', " 

, ,:, ' , ' , " ',: ,'206'465-3460 
GUIDEINDS:·. INC .. 11855 WicksSI.; Sun'Valley, Calli.; 

91352, Tel: 213-767-2610,TWX: 910-498'2707; Pres: 
CA Strider ,,' "',' 

GUILDLlNE'INSTRS., INC:, ,1997' Palmer 'AVe:,Larchmont, 
N.Y., 10p3,8, Te,l: 914,834-81,00; Sls.,M,gr:E,Nemeroll 

GULTON'INDS.,'Oata'SyslemsDiv., 15000 'Centnlt, E., 
Albuquerque;' N.M.;' 87112'; ;Tel: 505'299'7601" TWX: 
910-989-1669;'Sls!Mgr: B.L. Critides , ' 

GULTON lIiIDS., Engr. Magnetics'o;.i.; 13041 Ce'iise Ave., 
Hawihor,ne, Calif."90250, Tel: 213-679-0111, TWX: 
910-325.6208,:, Sis: Mgr: M. Eisen,' " 1. 

GULTON INDS., INC., Microceramic8 Div., Metuchen, 
N.J., 08840, Tel: 201-548-2800, TWX: 710-998-0592;SI8. 
Mgr: G. Wolter ................................ Pgs. 1972,2410-2413 
Cal '[osAltos, Parsons 'Co., t.FirstS!. 415-941-4745 
Ariz Phoenix, Hecht'HensChen' &'Assoc.; Inc., 2435:1:: 

University Dr. 602-275-4411 

Alhambra, MW. Riedel Co;; 2215 W. Valley Blvd. 
Los Angeles, Elcom SI5.,:-3600 Motor Ave. 

213-870-4707 
'Cal 'Los Angeles, M. Stol8roll,4622 N. Salusen 

, .', " " ' '213-295-7781 

Cal 
Cal 

: Cal Mtn:View,'RiedeIWeseich,. 2015 Latham SI. 
415-961-0565 

Cal San Carlos, Melchoir Assoc., 820 Cherry 
, " .. , 415:591-7383 

Cal San Mateo, J. Pyle Co., 1611 Borel PI. 
, '. ' '415-349-1266 

Colo Denver; Todd Assocs., 1260 S. Inca SI. 
, , 303-777-4381 

Colo Engelwood, Thorson, 300 E Hampden ' 
" , , 303-789-1841 
Fla Altamonte Spr.; WMM Assoc., 515 Tivoli CI. 

305-831-4645 
Aa Tampa, F~ Nickerson, 4513 S,' Camerson 

813-833-4321 
Ga Decatur, F.C. N'ickersori, Box 33185 

404-377-1575 
"Ga Tucker, B. Brown Co., Box 407 404-939-7075 
',III Oak, Pk., Wasson:Galiagher, 1024 North BI .. 

312-CO:I-7517 
Ind .. Indianapolis, Tech. Rep., 4000 Meadows 

, 317-546-4967 
Ind' ,Mishawaka, Given, Da~is, Rich, 3906 W. Taylor 

Rd. . 219-432-5585 
Iowa Cedar Rapids, J.R. Sis. Engrg., 3550 Cottage 

';Grove Ave. 319'377-8211 
Md 'BetheSda, W. Mount, 4924 S!. Elmo 301-657-9312 
Md Towson; McCourt Co., 610 Washington 
, " . ," 301-657-9312 
MassWakefield, Underwood Sis., 591 North Ave. 

, 617-245-3850 
MassNeedham Hgts;, Tesco; Inc.;' Box 201 

. 617-444-7925 
MassNewton, aRC Co., 134 Upland Rd. 617-332-9600 
Mich Grani:lRapids, Elko Sis.; 3119 Midland 

616-949'1451 
MichPleasant Ridge, Martenson, 46 Ridge 

313-543-3633 
, Minn 51. Paul, E. Melius, 3758 N. Dunlap 612-488-7293 
MinnSt: Paul, HACullen, 1595 Selby ,612-646-7371 

'Minn SI: Paul, Wagner Compo Conslls., 452 S. ,Snelling 
, .. , Ave.. 612-698-0331 

Mo' Kansas City,R.R. Burton Sis. Co., 1016 Baltimore 
, Ave.' 816-471-2850 

Mo, 'Overland,Pk." TeCh. Mktg: Assoc., 2050 Woodson 
'.. Rd. 314-427-3600 

NM 'Albuquerque, R.'Heeder, IS000,Centrai 
, , 505-299-7601 

NJ 'Fanwood; King Assocs., Box 267 201-561-5464 
NY New York, E. Glass, 250 W. 57th SI. 

212-JU-6-8440 
'NY Rochester/J.L. Semple', 21 Edgewater'La. 

, . -, 716-342-1413 
NY Rochester, Reed ElctrnS:', 2815 Monroe 

, . 716-473-2767 
NC Charlotte, F.C. Nickerson, 4332 University 

704'-525'2682 
NC, Charlotte, Dula Assocs., 1402 E. Morehead. SI. 

9,19-723-4205 
'Ohio Cincinnati, A.C: Wahl, Box 15220' 513,-821-3270 
Ohio Medina; J .. C .. Hofstetter Co., 5168 Valley View Dr. 

216-241-4880 
Ohio Dayton, R.G. Sill & Assoes., 22 Oxford 

216-942-0601 
,OhioWicklille, W.J;Brauer; 29029 Euclid 216-942-0601 
Pa' Ardmore,W. K. Metz, Box 309 215-649-3966 
Tex Dallas, Allied Comps., Box 38009 214-01'8-6660 
Tex , Dallas', Techno Assocs!, Box 20544 

", 214-FL-7-9213 
,WashBelieview, Vantaget:orp., 300'12Oth St, N.E. 

206-455-3460 
GULTClN INDS.,;PiezoProds . .oiv., 'Box 4300, Fullerton, 

'Cal.,92634; T91: 714-871,,2150, TWX: 910,592-1247; 
Sis. Rep: R .. Hanson 

GULTON INOS,,' Servonicl.lnstr. Div" 1644 Whittier'Ave., 
Cosla Mesa, Cal., 92626, Tel: 714-642-2400, TWX: 

,714-642-1346; Sis. Mgr:'~. P(ebicin 
GWILLIAM CO., ,342 Furman SI., Brooklyn, N;Y., 11201, 
,Tel: 212-MA-4-2644; Sis. Mgr:,J.V. Cinque 
GYROSYSTEMS, INC., 120 Marine SI.;Farmingdale; N.Y., 

l1735, Tel: 516-293,52,40; Sis. Mgr: E. Sandfort 
GYROTRONICS, INC., 3500 Sunset Ave., Asbury Park, 

'N.J:,07712, Tel: 201-9,22-1000;,Gen'l. Mgr: Mr. R. 
Herter 

H-B ,INSTR.: CO., Ameriqan ,& aristol, SIS., Phila., Pa., 
, 191/10" Tel,215-DA-9-9125;SI,s., Mgr: C.G .. ,Roveran 

H~P-M DIV., Koehring Co., Marion Rd., Mt.Gileaa, Ohio, 
43338, TIII:'419-946-0222; Sis. Mgr:,T.G: Bishop 

HAAS :PRECISIONINDUSTRIES, 21308, Mack Ave:, 
, Grosse Poi(1te Woods" Mich.;' 48236, ,Tel: 
313-886-8455; Sis: Mgr: W.L. Becker 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

HACKENSACK CABLE CORP., 110 Orchard 51., 
Hackensack, N.J., 07602, Tel: 201-487-1100; V.P-Sls: 
R.H. Wilson 

HACKER INSTRS., INC., Box 646, W. Caldwell, N.J., 
07006, Tel: 201-226-8450 

HADLOCK & TEMTE, INC., 3332 W. Franklin Blvd., 
Chicago, III., 60624, Tel: 312-SA-2-4200; Sis. Mgr: P.R. 
Klingsporn 

HADRON INC., 800 Shames Dr., Westbury, N.Y., 11590, 
Tel: 516-334-4402; Mktg. Mgr: W.R. Merrell 

HAFSTROM TECH. PRODS., INC., 4616 Santa Fe St., San 
Diego, Calif., 92109, Tel: 714-274-8822,TWX: 
714-277-3194; Sis. Mgr: J.R. Hafstrom 

HALE INSTRS., INC., Box 7487, Houston, Tex., 77008 
HALEDY ELCTRNS. CO., 99 Wall St., New York,. N.Y., 

10005, Tel: 212-WH-3-3140; Sis. Mgr: S. Gold 
HALEX, INC., Box 2940, Torrance, Cal., 90509, Tel: 

213-542-3555; Sis. Mgr: H.S. Hansen 
HALLMARK STANDARDS, INC., 257 Washington St., Mt. 

Vernon, N.Y., 10551, Tel: 914-664-4288, TWX: 
710-566-1104; Sis. Mgr: M. Steinberg 

HALLOWELL, Div. Standard Pressed Steel Co., Hatfield, 
Pa., 19440, Tel: 215-723-6011; Sis. Mgr: R.E. McManus 

HALM INSTR. CO., INC., Glen Head Rd., Glen Head, N.Y., 
11545, Tel: 516-0R-6-6700; V.P. Sis: D. Schanck 

HALMAR ELCTRNS., INC., 1544 W. Mound St., Columbus, 
Ohio, 43223, Tel: 614-276-0131; Sis.· Mgr: D.w. Yauch 

HAM KITS, Box 175, Cranford, N.J., 07016, Tel: 
201-BR-6-8161; Sis. Mgr: J. Higgins 

HAMAMATSU iV CO., LTD., 1126 Ichino-Cho, 
. Hamamatsu City, Shizuoka Pref., Japan, Tel: 
0534-34-3311; Sis. Mgr: M .. Fujita 

HAMILTON HALL RESISTOR CORP., 227 N. Water St., 
Milwaukee, Wisc., 53202, Tel: 414-273-6460; Sis. Mgr: 

. K. Degnan . 
HAMILTON INDS., Box 504, Winter Haven, Fla., 33880, 

Tel: 813-293-1058; Sis. Mgr: W.H. Hamilton, Jr. 
HAMILTON STANDARD, Div. United Aircraft· Corp., 

Windsor Locks, Conn., 06096, Tel; 203-623-1621, 
TWX: 710-420-0584; Sis. Mgr: D.P. McLelland 

HAMILTON WATCH CO., Precision Metals Div., Lancaster, 
t'a., 1I0\}4, leI: IlI-aIl4-/Hjl, IWX: 510-657-4444; 
Mktg. Mgr: T.G. Armstrong 

HAMLIN ELCTRNS., INC., 3066 W. Clarendon Ave., 
Phoenix, Ariz., 85017, Tel: 602-277-4834, TWX: 
910-951-1535; Sis. Mgr: I.H. Bigelow 

Pgs. 1724,1725,1917 
Cal Encino, Cardinal, 16161 Ventura #227 

213-788-4540 
Cal Palo Alto, Testco Sis., 941 Charleston Rd. 

415-326-5320' 
Colo Denver, Elctrn. Comps. SiS., Box 22457 

303-771-6200 
Conn Berlin, White Sis. Co., Box 122 203-224-0423 
Fla Lutz,S: K. Wallace Assoc., Inc., Box 67 

813-949:1817 
Fla Miami, S. Wallace, 3115 N.w. 81st Terr. 

305-691-1654 
Ga McDonough, s. Wallace, Box 190 404-957-2156 
III Chicago, Lincoln, Hodges, 5875 N. Lincoln 

312-561-8440 
Iowa Marion, Thomas & Modrcin, 890 17th 

319·377-6261 
Kans Shawnee Mission, Thomas.& Modrcin, Box 189 

913-432-2131 
MassNeedham, White Sis. Co., 20 Chestnut St. 

617-444-3676 
Mich Dearborn, Villani-Piteher, 20233 Ann Arljor Tr. 

313-271-4600 
Minn Mpls., R-J, Inc., 7100 S. France 612-922-1425 
Mo Hazelwood, Thomas & Modrein, Box 545 

314-838-6446 
NM Albuquerque, Elctrn. Comps., 1811 Carlisle N E' 

505-256-9831 
NY Hyde Pk., R. Kennedy, Greentree N. 

914-471-4430 
NY Manhasset, Win-Cor Elctrn. SiS., 75 Plandome 

516-627-9474 
NY Rochester, R. Kennedy, 39 Saginaw Dr. 

716-271-6322 
NC Kernersville, S. Wallace, Box 526 919-993-3993 
NC Matthews, S. Wallace, Box 215 704-847-9262 
Ohio Cincinnati, G & H SiS., 10599 Chester Rd. 

513-771-8231 
Tenn Memphis, S. Wallace, 5960 Brierdale Cove 

901-682-2281 
Tex Dallas, Allied Comps., Inc., Box 38009 

214-348-6660 
Tex Houston, Allied Comps., 6400 Westpark 

713-782-5406 
Utah Salt Lake Cy., Elctrn. Comps., 445 E. 2nd 5 

801-355-5327 
WashSeattle, Testco Sis., Boeing Field 206-762-8220 
Wisc Waukesha, Lincoln, Hodges, 217 Wisconsin 

414-542-3087 

HAMLIN, INC., 670 Lake St., Lake Mills, Wisc., 53551, Tel: 
414-648-2361, TWX: 910-260-3740; V.P. Mktg: R.T. 
Armantrout 

HAMMARLUND MFG. CO., Sub. Elctrn. Asst., 20 Bridge 
Ave., Red Bank, N.J., 07701, Tel: 201-842-5700, TWX: 
710-722-5722; Sis. Mgr: R.W. Fisher 

HAMMEL, RIGLANDER & CO., 435 Hudson 51., New York, 
N.Y., 10014, Tel: 212-989-7950; Sis. Mgr: E.J. Renz 

HAMMOND MFG. CO., LTD., 394 Edinburgh Rd., N., 
Guelph, On!.-, Can., Tel: 519-822-2960; Sis. Mgr: G.L. 
Poulter 

HANDY & HARMAN, 850 Third Ave., New York, N.Y., 
10022, Tel: 212-752-3400, TWX: 212-867-4894; Sis. 
Mgr: R.E. Burke 

HANOVIA LAMP DIV., Canrad Prec. Ind., Inc., 100 
Chestnut St., Newark, N.J., 07105, Tel: 201-344-2218; 
Pres: J.F. Reed 

HANSCOM, H.F. CO., INC., 225 Chapman St., Providence, 
R.I., 02905, Tel: 401-941-1456; Sis. Mgr: H.F. Hanscom 

HANSEN MFG. CO., Box 23, Princeton, Ind., 47570, Tel: 
812-385-3415; Sis. Mgr: A.F. Bridger . 

HAPCO, Box 1205, Boulder, Colo., 80302, Tel: 
303-447-0441; Sis. Mgr: B. Stark . 

HARCO LABS., INC., 186 Cedar 51., Branford, Conn., 
06405, Tel: 203-488-8371; Sis. Mgr: M.A. Porto 

HARDER, DONALD C. CO., INC., 2580 "K" St., San Diego, 
Calif., 92102, Tel: 714-239-8021; Sis. Mgr: W.E. Nagle 

HARDMAN INC., Belleville, N.J., 07109, Tel: 
201-751-3000; Mktg. Mgr: G.M. Scales 

HARMON LICHTENSTEIN & CO., 26 Broadway, New 
York, N.Y., 10004; Sis. Mgr:R.B. Harmon 

.HAROWE SERVO 'CONTROLS, 48 Westtown Rd., W .. 
Chester, Pa.,· 19380, Tel: 215-692-2700, TWX: 
510-663-0335; Mktg. Dir: W.J. Cuff 

HARPER, H.M. CO., 8200 Lehigh Ave., Morton Grove, III., 
60053, Tel: 312-YO-6-6000, TWX: 910-223-3625; Sis. 
Mgr: J.1. Mengel 

HARPER:LEADER, INC:, 1046 S. Main· St., Waterbury, 
Conn., 06720, Tel: 203-756-8164; Sis. Mgr: M.M. Di 
Corpo 

HARREL, INC., 16 Fitch St., E. Norwalk, Conn., 06855, 
Tel: 2U3-866-2573; SIs. Mgr: J.C. Parry ............ Pg. 1973 
Ala Birmingham, McConnel SiS., .117 Citation 

205-871-3501 
Cal Corona, 2167 Burning Tree Dr. 714-776-4450 
Gal Walnut Creek, Viking Instr., Box 1039 

415-933-1221 
Colo Denver, Electro-Rep., 1051 S. Platte River 

303-744-2821 
III GIEln Ellyn 312-668-6622 
NJ Yardville, Box 202 609-365-2171 
NM Albuquerque, Electro-Rep., 3211 Silver SE 

505-256-1749 
NY Sodus, A.E. DeCew Agency, Box 56 

315,483-3261 
Ohio Willoughby, 4217 River 51. 216-942-0920 

HARRIS MFG. CO., INC., 308 River St., Canibridge, Mass., 
02139, Tel: 617-864-4000; Sis. Mgr: E. Sweeney 

HARRIS SEMICONDUCTOR, Box 883,Melbourne, Fla., 
32901, Tel: 305-727-5412, TWX: 510-959-6195; Sis. 
Mgr: C.C. Merrick 

HARSHAW CHEM. CO., 1945 E. 97th 51., Cleveland, Ohio, 
44106, Tel: 216-721-8300 .. 

HART-ADVANCE RELAY DIV., Oak ElectrolNetles 
Corp., Crystal Lake, III., 60014, Tel: 815-459-5000, TWX: 
910-634-3353; Sis. Mgr: R. Wloehall ................ Pg. 1723 
Ariz Phoenix, Shefler-Kahn, 2017 N. 7th 602-258-7893 
Cal Inglewood, J. Kent, 5005 W. Century Blvd. 

213-678-4108 
Cal Los Altos, P. Wheaton, 960 N. San Antonio 

415-941-1237 
Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Fla FI. Lauderdale, D. Green, 1040 Bayview· 

. 305-563-2681 
Haw Honolulu, B. Kolans, Box 2098 811-628 
III Oak Pk., Wasson-Gallagher, 1024 North Blvd. 

312-261-7517 
La ·Metairie, J. McKinney, 2012 Condon Ave. 

504-887-1723 
Md Baltimore, J. Sheffer, 4609 O·ld Frederick 

301 '233-0606 
MassAndover, R. Purinton, Inc., 28 Park 51. 

617-475-7055 
Mich Berrien Spring, C. Preston, Box 2495 

616-471-1072 
Mo 51. Louis, J.P. Carlson, 2316 Putter La. 

314-241-4351 
NJ Haddonfield, Gray, 8 E. Mt. Vernon 609-429-5300 
NJ Mountainside, H. Richter, 608 Sherwood 

201-233-4615 
NM Albuquerque, Sheller-Kahn, 408 San Mateo, N.E. 

505-265-7077 
NY Fayetteville, H. Richter, Box 251 315-637-6713 
NY Ontario Center, Gehrs & Kehoe, 344 Rte 104 

315-524-2491 
NC Charlotte, .0. Jones, 9 Brittany 704-364-4700 

HAC - HAY 
Ohio Cincinnati, L, Grabinger, 8613 Winton Rd. 

513-521-5689 
Ore Portland, B. Bartos, 2035 S.W. 58th Ave. 

503-292-0878 
Tex Bellaire, J.F. McKinney Sis. Co., Box 1026 

713-665-3653 
Tex Dallas, J. McKinney Sis., 1303 Chemical 

214-631-9450 
EXP: Crystal Lake, III., Oak Electro/Netics Corp. 

815-459-5000 
For: Can., Ottawa, Onl., Whittaker· Elctrns., Ltd., 42 

Howden Ave. 613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctrns., Box 216 

. 514-684-3000 
HARTLEY PRODS. CORP., Barnert PJ.,Hohokus, N.J., 

07423, Tel: 201-652-7772; Sis. Mgr: R. Schmetterer 
HARTMAN ELECTRICAL MFG., Div. A-T-O, Inc., 175 N. 

Diamond St., ManSfield, Ohio, 44902, Tel: 
419-524-1411, TWX: 810-448-2814; V.P. Applications: 
O.C. Walley . 

HARTMAN SYS. DIV .. A-T-O, INC., 360 Wolf Hill Rd., 
Huntington Sta., N.Y., 11746: iel: 516-HA-7-7500, 
TWX: 510-226-6982; Sis. Mgr: P.G. Schultz. 

HARWIL CO., 903 Colorado Ave., Santa Monica, Calif., 
90404, Tel: 213-394-4710; Sis. Mgr: H. Hutehinson 

. HARWORTH MFG. CO., 2881 Ei Camino Real, Redwood 
City, Calif., 94061, Tei: 415-365-0823; Sis. Mgr: W. 
Harworth 

HASKON, INC., Precision Molding Div., 336 Weir St., 
Taunton, Mass., 02780, Tel: 617-824-4011, TWX: 
710-391-6512; Sis. Mgr: R.J. Sills 

HASTINGS-RAYDIST, Teledyne Co., Newcomb Ave., 
Hampton, Va., 23361, Tel: 703-723-6531, TWX: 
710-882-0085; Sis. Mgr: R.T. Doyle 

HATFIELD WIRE & CABLE DIV., Continental Copper & 
.. Steel Inds., .360 Hurst 51., Linden, N.J., .07036, Tel: 

201-925-4000; V.P. & 515. Mgr: E.H. Mac Leod 

HATHAWAY COMPS., 5250 E. Evans Ave., Denver, 
Colo., 80222, Tel: 303-756-8301, TWX: 910-931-0569; 
Sis. Mgr: C.H. Brunell .. _ ................ Pgs.1715-1722,1918 
Cal Burbank, Com par L.A., Box 7018 213-843-3884 
Gal Redwood City, Woodworth Co., Box 2165 

415-369-5430 
Colo Littleton, R & G· Entprs., 272 S. Lincoln 

. 303-794-6164 
. Fla Ft. Lauderdale, J.F. Griffin & Co., Box 24058 
Fla No. Palm Beach, J. F. Griffin & Co., 812 Lakeside 

Dr. 305-622-1468 
III Chicago, Memac Sis. Co., ·4740 N. Austin Ave: 

312-545-1033 
Mass Needham Hghts., Com/Pak, 77 Wexford St. 

617-444-1259 
Mieh Detroit, S. Greiner Assocs., 15318 Mack Ave. 

313-882-7570 
Minn Minneapolis, M. Franklin Co., 7710 Computer Ave. 

. 612-920-8017 
NY New Rochelle, A & M Assoes., 245 . Huguenot St. 

. 914-235-4672 
NY Syracuse, Naylor Elec., 1718 Erie Blvd. E. 

315-472-9183 
Tenn Cleveland, Tenn-Tech SiS., Box 412 615-472-7059 
Tex Richardson, C. Hoffman Assocs., 777 S. Central 

Expwy. 214-235-3600 
WashBelievue, A. Smith Co., 405 - 166 SE 

206-746-6770 
For: Can., Downsview, Ont., Applied Tech., 312 

Dolomite Dr. . . '416-636-8722 
HAWLEY PRODS., HITCO CO., SUB. ARMCO, 333 N. 6th 

St., St. Charles, iii., 60174, Tel: 312-584-3130, TWX: 
910-238~1443; Sis. Mgr: R.H. Scent .'. 

HAYDEN BOOK CO., 116 W.·14th St., New York, N.Y., 
10011, Tel: 212-675-5020; Sis. Mgr: A. Bonds 
--- Advertisement ---

Hayden Book Co., Inc .. offers an out­
standing selection of technical books 
dealing with electronics and microe­
lectronics, computers, aeronautical 
technology, communications, and test, 
equipment. These books are designed 
to meet the reference peeds of engi­
neers and managers. Also included are 
training materials -- books, records, 
and overhead transparencies -- de­
signed for students and technicians. 

HAYDON; A. W. CO., 232 N.Elm St., Waterbury, Conn., 
06720, Tel: 203-756-4481, TWX: 710-477-3141 

Cal 

Cal 

Cal 

Pg.1597 
Huntsville, W.A. Brown, 1314 Buford 

205-539-4411 
Burbank, Transdynamics, Inc., Box 6489 

, 213-649-6261 
palo Alto, Transdynamics, 701 Wel.ch. 

. 415-326-6527 
San Diego,. Transdynamics, Box 3476 

. 714-298-8215 

See Page 957 for TRADE NAME DIRECTORY . PAGES: 1-988 (Vol. 1) ••• 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3)' 



HAY - HEW 
Colo Englewood, Transdynamics, Inc., 3401 S. Bannock 

. SI. 303·761-1l455 
ConnThomaston, Nelson & Schoonmaker, Inc., 106 

Main 51. 203·283·5959 
Fla Ft Lauderdale, W.A. BroWn Comps., 961 N.W. 

~ro 306~~~ 
Fla Orlando, W.A. Brown Ccimps., 222 Weber' 

3P5-425~506 
III Rolling Meadows, Sumer, 5105 Tollview 

312·392·7370 
Ind FI. Wayne, Sumer, Inc., 2211 S. Calhoun 

219·744-4331 
'Kans'Shawnee Mission, Rorence & Meyer, 5812 ' 

Roeland 913·722·5210 
Kans Wichita, Rorence & Meyer, 2900 WOOdiand' 

. ' 316-838·7226 
Md Hyattsville, l.D. Lowery, 6200 Annapolis 

, 301·773-4977 
MassWaltham, Selmark Assocs., "81 west 
'. 617-899-8110 

Minn Mpls, F. Peterson Co., Box 16224 612·927-4453 
Mo Bridgeton, F.R. Krabbe, Box.776 314·739-8817 
NJ Livingston; A.A. Budde, 13 Winans 201·994·1210 
NY Forest Hills, Malin Assocs." Box 426 

212·268·9122 
NY Rochester, Woodams·Montbach, 4372 Culver 

, 716·544·8721 
NC Winston-Salem, W.A. Brown Comps., 1106 Burke 

919·725·5384 
Ohio Cleveland, C. Robinson Co., 501Q Mayfield 

216-381·9049 
Ohio Dayton, C. Robinson Co., 11 W. Monument Bldg. 

, 513-222-0632 
Pa Broomall, L.p. Lowery, 2801 W. Chester 

215~28~170 
Tex Dallas, R. Kimball.Co" 5531 Dyer. ,214-363·5431 
WashMercer Island, Transdynamlcs, 7834 S.E. 32nd 

. 206-232·1094 
For: Can" Montreal, Que., Philips Elctrns, Inds., Ltd" 

5930 Cote-De-Uesse 514·342·9180 
For: Can" Toronto; Onl., Philips Elctrns, Inds .. Ltd" 

116 Vanderhoof Ave. . 416-425-5161 
HAYDON SWITCH &.·iNSTR., 1500 Meriden Rd., 

waterbury, Conn" 06720, Tel: 203.756-7441, TWX: 
710-477·2580; Sis, Mgr. W,C, Grunewald 

HAYDU PRODS., INC., 1"150 All Baba Ave., Opa Lqcka, 
Fla" 33054, Tel: 305-888-6521;.Sls, Mgr. G.K, Haydu, 
·Jr. 

HAYES, C.I. INC., 870 Wellington Ave,,' Cranston, R.I" 
02910, Tel: 401·461-3400; Sis, Mgr: W,C. Diman 

HAYSITE DIV" Synthane-Taylor, 5599 New Perry Hwy., 
Erie, Pa., 16512, Tel: 814·868-3691; Prod, Mgr: R.W. 
Amundsen 

HB ENGRG, CORP" 1101 Ripley 51., Silver Spring, Md" 
20910, Tel: .301·589·0670;OIr. Mktg: C.S. Harris 

HEADWAY RESEARCH, INC., 3713 Forest La., Garland, 
Tex., 75040, Tel: 214·272·5431 W.F. Bain 

HEATH CO., Depl. 180, Benton Harbor, Mich., 48022, Tel: 
616·YU·3-3961, TWX: 616-983~3897; Sis. Mgr: W.E, 
Johnson 

HEATRON, INC.; Box 54, York, Pa, 17405, Tel: 
717-846-8819 

. HECHT RUBBER CORF'.: 482-484 Riverside Ave., 
Jacksonville, Fla., 32202, Tel: 904·355·3401; Sis. Mgr: 
M. Hecht 

HECON CORP., 31 P8jrk Rd., NewShreWabUry, N.J., 
07724; Tel: 201·542-9200; Adv.Mgr: W. Fuelleman 

" Pg. 1332 
Alas AnchOrll!Je~ Ho!fer Entprs., Box 4.1220 
Cal ,Sherman Oaks, Hecon Western, 15130 Ventura 

Blyd.213·768-3931 
Colo Denver, Franklin Sis, .19.24 S. Navajo 

303·922·3623 
Conn Rocky Hill, Hec<in Corp., 336 Old Main 51. • 

203·529·9234 
III Wheeling, Hecon Corp., 145 N. Milwaukee Ave. 

, 312·541·1882 
Minn St. Paul, Mesa Co., 1821 University Ave. 

612-845·8676 
NJ Long Branch, Heeon Corp., 754 Bowyer Ave. 

201·229·5866 
Ohio LyndhurSt, Hecon Corp., 989 Hanley Rd. 

, . 216·382·7373 
SC Greenville, Barker Controls, Box 3884 . 

803·244-6495 
Tex FI. Worth, Hecon Corp., 1662 Shenna Blvd. 

818-626-6594 
For: Can., Rexdale, Onl, Hecon of Can., 80 Galaxy 

Blvd. 416-678·2441 
HEDQUIST MACH. & TOOL, 13110 Diericx Dr., Mountain, 

View, Cal., 911040, Tel: 415-967·0265; Sis. Mgr: W. 
Hedquist 

HEEGER, INC., 729 Ceres Ave., Los Angeles, Calil.; 
90021, Tel: 213·627·9319 

HEI: INC., Jonathan Ind'!. Ctr., Chaska,MInn., 55318, Tel: 
·612-448·3510; Sis. Mgr: P.C. Spaulding 

MANUFACTURERS & SALES OFFICES DIRECTORY 

HEIDELEX CORP., Stuart Rd., Chelmsford, Mass., 01824, 
Tel: 617·256·3921 

HEINEMANN ELEC. CO~ 2636 Brunswick Pike. Trenton, 
N.J., 08802, Tel: 809-882-4800; Mklg. Mgr: B.A. Plasser 

Pg. 1919 
Ala Birmingham, J. Spader Co., Box 6074 

205·879-1366 
Ark Little Rock, Ransom SiS., Box 9269 501·562-4090 
Ariz Phoenix, Benndorf·Richardson, 1606 E. Catalina 

602·264·5814 
Cal Burlingame, Campbell & George, 840 Mahler 

415·697·2965 
Cal Encino, Porter Co., 17000 Ventura Blvd, 

213·788·2350 
Colo penver, P.A. Douden, 1845 Wazee 51. 

303·534·6798 
Fla Oviedo, Conley & Assocs., Inc., Box 668 

305·365·3283 
Fla Satellite Bch., Conley & Assocs., 465 Park Ave. 

305·262·2054 
Fla Tampa, Conley, 2821 Kimberly 813933·3183 
Ga Atlanta, Hooker Reid Co., Inc., Box 11754 

404·237·9385 
III Chicago, D. Dolin SiS., 6232 N. Pulaski 

, .' 312·286-6200 
Ind Marion, 0; Bromberg, 1723 Overlook 

317·~·5384 
Ky Louisville, O. Bromberg, 10306 Hartley 

502·245·8916 
La ,New Orleans, 'Glidden Engrg, & Equip., Box 10442 

504-835·6204 
Md EllicOtt City, McCourt, Ch&vrolet Ave. at SI. Johns 

La. '301·465·4515 
MassBoston, Elee. Apparatus, 1200 Soldiers Reid . 

617·782·7440 
Mich Dearborn, G. Home, 1140 N. Telegraph 

. " 313·561·1360 
Mlnn Minneapolis, H. Smith, 212 W. Franklin 

612·335·8911 
Mo SI.'Louls:~Hili & Co" 915, Buder Bldg. 

. 314-621-1818 
NJ Ridgewood, Ballou, Inc., 51 N. Broad St. 

201-444·6990 
NJ Trenton, Kriegner Sis., 1602 Pennington 

609-882-6330 
NY Buffalo, Canavan·Scanlon, 4511 Harlem 

716-839·3373 
NY Rochester, Canavan·Scanlon, 50 Telco 

716-442·0720 
NY sanitaria Spgs., Canavan Scanlon, Box 1 

607·724·7220 
NY Syracuse, Canavan· Scanlon, Box 142 

, 315·463·9161 
NC Raleigh, Hooker Reid Co., Inc., Box 10941 

919·826-8669 
Ohio Cincinnati, O. Bromberg, 561 Reading 

513·381·5728 
Ohio Cleveland, Brown Elect. Prod., 1900 Euclid 

. 216-861-1l114 
Ohio Toledo, W.J. Ash, 4110 Templar 419·241-1141 
Okla Tulsa, Comps. Inc" 1526 E. 4th 51. 918·583·9149 
Pa Pittsburgh, Brown Elec. Equip., 1612 Potomac 

, 412·563-4444 
Tenn MemphiS, Ransom SiS., 4230 Hwy. 51 So. 

, . 901-332-1l036 
Tex Dallas, Glidden Engrg. & Equip .. 8609 Northwest' 

Plaza Dr. 214·363·6539 
Tex Houston, Glidden Engrg.& Equip., 7728 Long 

Point 713-881·1415 
WashMercer Island, J. Andersen, Box 637 

. ,. 206-232-1l484 
. Wise Milwaukee, E. Dickinson, 3612 N. Green Bay 

414·CO·4·1060 
HEINTZ & KAUFMAN, LTD., 3650 Hayden Ave., Culver 

City, Calif., 90230, Tel: 213-VE·7-1l753; Sis. Mgr: C:A. 
Teppar 

HEITZ, KARL,INC., 979 Thiro Ave., New York, N.Y., 10022, 
, Tel: 212-421·5220; Sis. Mgr: M. Schlapfer 

HELENOR METALS CORP., 60 Marbledale . Rd., 
Tuckahoe, N.Y., 10707, Tel: 212·665·4122; ·V.P. Sis: 
N.L. Ament 

-, -- Advertisement ---

Specialists in small size, fine dimen· 
sion thin wall, brass, copper"and stain· 
less steel tubing. Also specializing in 
brass rod, wire, and strip. All material 
draw!! to your exact specifications and 
unconditionally guaranteed. Contact 
Helenor Metals Corporation for all of 
your precision tubing strip and wire 
'needs. 

HELI·COIL PRODS., DIY. Mite Corp., Shelter Rock La., 
Danbury, Conn .. 06810, Tel: 203·743·7651, TWX: 
710·45&;0336; Sis. Mgr: B.B. Morgan, Jr. 

,HELICAL PRODS. CO.,INC., P.O. Box 4, Hermosa Beach, 
Calif., 90254, Tel: 213·374·9941; Pres: C.M. Merrell 

HELIOTEK, Div. Textron, Inc., 12500 Gladstone Ave" 
Sylmar, Cain., 91342, Tel: 213·365-4611~ TWX: 
910-496-1488; Mktg, Mgr: F. Woodwaro 

HELITRONICS CORP"155 TIChenor St., Newark, N.J., 
07106, 'Tel: 201·621·7773 

HELIX SPRING CORP., .35·10 10th 51., Long Island Clty, 
N.Y., 11106, Tel: 212·YE·2-1l303; Sis. Mgr: S. Treibish 

HELLER, G K, CORP., Box 14746E, Dis Vegas, Nev., 
89114, Tel: 702·735-8081; Sis. Mgr: T. Picarelli 

HELWIG CARBON PRODS., INC., 2550 North 30th 51., 
Milwaukee, Wlsc., 53210, Tel: 414·372·31.13; Sis. Mgr: 
J.E. Koenitzer . 

HENES MFG. CO., 4301 E. Madison St., Phoenix, Ariz., 
85034, Tel: 602·275-4126;'Sls. Mgr: J.E. Hill 

HENSCHEL CORP., 14 Cedar 51., Amesbury, Mass., 
01913, Tel: 617·388·1103; V.P, Mktg: P.V. Johnson 

HERCULES, INC., 910 Market 51., Wilmington, Dela., 
19899, Tel: 302·656-9811; Pres: W,C. Brown 

HERLEY INDS., INC., 175 Eileen Way, Syosset, N.Y., 
11791, Tel: 516·3~-Ill00; Sis, Mgr: L.N. Blatt 

HERMES ELCTRNS., Box f005, Dartmouth N,S., Can., Tel: 
902-466-7491, TWX: 610·271-1973; Sis. Mgr: D. 
Loader 

HERMES PLASTICS, INC" 20 Cooper, Square, New York, 
N.Y., 10003, Tel: 212·~3·5100; V. P: Z. Kozak 

HERTZ FILTER, 50 Washington Ave" Garden City Pk., 
N.Y., 11040, Tel: 516-PI·7·7250; Sis. Mgr:.G. Starr 

, ~lm 

HEWLETT·PACKARD, '1501 Page Mill Rd., Palo Alto, 
Cel., 94304, Tel: 415-493-1501, TWX: 910-373-1267; Sis. 
'Mgr: J. Petrak ........... _ .................................. pgs. 729-732 

Ala Huntsville, Box 4207 205·881·4591 
Ariz Phoenix, 2336 E. Magnolia 602·252·5061 
Ariz TucSon, 5737 E, Broadway 602·298·2313 
Cal Fullerton, 1430 E. Orangethorpe 714·870·1000 
Cal No. Hollywood, 3939 Lankershim Blvd, 

, 213-877·1282 
Cal Palo Alto, 1101 Embarcadero 415·327-6500 
Cal Sacramento, 2220 Watt Ave. 916·482·1463 
Cal San Diego, 9606 Aero Dr. 714~279:3200 
Colo Englewood,7965 E. Prentice 303·771·3455 
ConnE. Hartford, 508 Tolland,SI. 203·289·9394 
Conn Norwalk, 111 East Ave. 203~853·1251 
Ra FI. Lauderoale, BOx 24210 305·731·2020 
Fla Orlando, Box 20007 Herndon SIB. 305·841·3970 
Ga Atlantil, BQx 28234 404-436·6181 
III Skokie, 5500 Howard St. 312·677·0400 
Ind Indianapolis, 3839 Meadows Dr. 317·546·4891 
La Kenner, Box 856 504·721·6201 
Md Baltimore, 6707 Whitestone 301·944·5400 
Md Rockville, Box ,164 301·948·6370 
Mass Lexington, 32 Hartwell Ave. 617·861-8960 
Mich Southfield, 24315 Northwestern Hwy. 

313·353·9100 
Minn 51. Paul,2459 University Ave, 612·645-9461 
Mo Kansas City, 11131 Colorado Ave. 816·763-8000 
Mo 51. Louis, 2812 S. Brentwood 314·962·5000 
NJ Paramus, W. 120 Century Rd. 201·265-5000 
IIIJ Cherry Hill, 1060 N. Kings Hwy. 609·667-4000 
NM Albuquerque: Box 8366 Sta. C, 6501 Lomas Blvd. 

N.E. 505·265-3713 
NM Las Cruces, 156 Wyatt Dr. 505·526·2485 
NY Albany, 1702 Central Ave, 518-869-8462 
NY Endicott, 1219 Cafnpville Rd. 607·754-0050 
NY Poughkeepsie, 82 Washington 51. 914·454·7330 
NY Rochester, 39 Saginaw Dr. 716-473·9500 
NY Roslyn, 1025 Northern Blvd. 516·869-8400 
NY Syracuse, 5858 E. Malloy Rd. 315-454-2486 
NC High POint, Box 5188 9'19-885·8101 
Ohio Cleveland, 25575 Center Ridge Rd. 216-835-1l300 
Ohio Columbus,1120.Morse Rd. 614-846·1300 
Ohio Dayton, 3460 5, Dixie Dr. 513·298-1l351 
Okia Oklahoma City, 2919 United Founders Blvd. 

405·848·2801 
Ore Portland, 4475·S.w. Scholls Ferry 503·292·9171 
Pa King of Prussia, 1021 8th Ave. 215·265·7000 
Pa Monroeville, 2500 Moss Side Blvd. 412·271-1l724 
RI E. Providence, 873 Waterman 401-434·5535 
Tex Houston, Box 22813 713·781-6000 
Tex RichardsOri, Box 1270 214·231-6101 
Tex san AntoniO, 231 Billy Mitchell Rd. 512·434-4171 
Utah Salt Lake City, 2890 S. Main Sl 801-467-1l715 
Vt ,So. Burlington, Box 2287 Kennedy Dr. 

802·658·4455 
Va Richmond, Box 6514 703·285·3431 
WashBelievue, 433·108th N.E, 206-454·3971 
WVa Charleston 304·768·1232 
For. Can., Edmonton, Alb., 11745 Jasper Ave. 

403·482·5561 
For. Can., Halifax, Nova Scotia, 2745 Dutch Village 

Rd. 902·455-0511 
For: Can., No. Bumaby 2, B.C., 4519 Canada Way 

604-433-6213 

See ~age 3~73To Get Your Copy of the Radio-Electronic Master . eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

For: Can., Ottawa 3, Onl., 880 Lady Ellen PI. 
613-722-4223 

For: Call., Pointe Claire, Que., 275 Hymus Blvd. 
514-697-4232 

For: Can., Rexdale, Onl., 50 Galaxy Blvd. 
416-677-9611 

For: Can .. SI. James, Man., 511 Bradford CI. 
204-786-7581 

HEWLETT-PACKARD, N.J. Dlv., 101 Locust Ave., 
Berkeley Hgts., N.J., 07922, Tel: 201-464-1234, TWX: 
710-984-7972; SIs. Mgr: B.W. Dudley ...... Pgs.729-732 
(Refer to Hewlett-Packard, Palo Alto, Cal. for sales 
office information) 

HEXACON ELEC. CO., 621 W. Clay Ave., Roselle Park, 
N.J., 07204, Tel: 201-CH-5-6200 .... _ .................. Pg.2940 
Cal Burlingame, Dillon Stevens, 833 Mahler Rd. 

415-697-3022 
Cal LA., Dillon Stevens Co., 1610 S. Bonnie Brae 51. 

213-747-9221 
Colo. Denver, Bax & Co., 2186 S. Holly 51. 

303-756-1804 
Conn Woodstock, HDQ & HV Neff, RR 2 

203-WA-8-4249 
Fla Jacksonville, W. Ihlefeid, 1201 San Marco Blvd. 

904-396-5282 
III Chicago, EMF Co., 6135 W. Belmont Ave. 

312-889-8323 
Ind Carmel, Ribaudo, 39 Circle Dr. 
Kans Kansas City, LE. Bruns, 2210 N. 50th Terr. 

913-287-5242 
Mich Hillsdale, Zaiser Assoc., 157 S. Budlong SI. 

517-437-2656 
NJ Cherry Hill, Hunt Assoc., Box 398 609-428-6666 
NY Clinton, Cartwright & Clair, 46 Dwight Ave. 

315-732-5193 
NY New York City, Dunn & Bryan, 28 Warren 51. 

212-964-8091 
NY New York City, Lincoln Export Co., 36 Pearl SI. 

212-344-0210 
SC Greenvale, J.B. Jackson, 6 Midvale SI. 

803-244-2508 
Tenn Memphis, H. Carson, 5104 Pilgrim 901-327-8986 
Tex Richardson, P.J. Scanlon, Box 70 214-AD-I-4661 
WashSeattle, Wills & Latham, 110 Boylston Ave. E. 

206-329-1272 
Wisc Milwau~lIe, Process Technology, 1 0721 W. 

Capitol Dr. 464-6620-6621 
For: Can., Moritreal w. P. Q., Adlam Tool & Supply, 

10 Ronald Dr. 514-482-2548 
HEYMAN MFG. CO., E. Michigan Ave., Kenilworth, N.J .. 

07033, Tel: 201-245-2345; V.P. Sis: J.l. Holder 
HGA ELCTRNS" 519 S. Fifth Ave., MI. Vernon, N.Y., 10550 
H H CONTROLS CO., 16 Frost 51., Arlington, Mass., 

02174, Tel: 617-272-3298; Sis. Mgr: G. Armstrong 

HI-G, Spring St~ & Rte. 75, Windsor Locks, Conn., 
06906, Tet 203-623-2481, TWX: 710-420-0592; Sis. Mgr: 
R.A. Carroll ............ Pgs.724,725,13112-1331,1726-1738 
POWER SUPPLIES 
Ariz Phoenix, J. Heaton, 3915 No. 30th 602-264-7887 
Cal Menlo Pk., J. Heaton, 3723 Haven 415-369-4671 
Conn Hamden, Applied Meas., Box 5181 203.288-5288 
MassActon, Applied Meas., Box 316 617-263-2766 
Mich Grand Rapids, ELFI, 1635 Pembroke Dr., S.E. 

616-455;2920 
NC Raleigh, Candor, 4810 Stanford 919-787-2652 
Va Lynchburg, Candor, 309 Buckingham 

703-846-6579 
EXP: Cooksville, Onl., Can., ANBAK SiS., 3208 

Lenworth 416-625-1061 
EXP: Que., Can., Anbak SiS., Box 101, lie Perrot Sud 

514-453-6375 
RELAYS, TIMERS & SENSORS 

Ariz Phoenix, Barnhill Five, 537 E. Osborn 
602-263-1250 

Ariz Scottsdale, Compar Rocky MI., 84 W. First 
. 602-947-4336 

Cal Menlo Pk., J.S. Heaton, Box 2087 415-369-4671 
Cal Mountain View, Winco SiS., Box 1238 

415-961-8510 
Cal Solana Beach, Crelco, 342 S. Cedros 

714-755-9776 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
Colo Englewood, Compar Rocky, 300 E. Hampden 

. 303-781-9012 
Fla Oviedo, Conley & Assocs., Box 668 305-365-3233 
Fla Tampa, Conley & Assocs., Box 18662 

813-822-0161 
III Chicago, Engineered SiS., 4738 N. Harlem 

312-867-8434 
Ind FI. Wayne, Given, Davis & Rich, 3906 W. Taylor 

219-432-5585 
Md TImonium, Heller-Freedman, Box 293 

301-252-4780 
Mass Lexington , J.E. Boeing Co., Box 5 617-862-2500 

Mich Grand Rapids, ELFI SiS., 4131 W. Saxony SE 
. 616-455-2920 

Mich Royal Oak, ELFI SiS., 26711 Woodward 
313-399-0902 

Minn SI. Paul, R. G. Ragon, 1136 W. Larpenteur 
612-488-0201 

Mo SI. Charles, Buse SiS., 214 N. Second 
314-739-1613 

NJ Teaneck, Electra-Mec, 1258 Teaneck 
201-837-4262 

NM Albuquerque, Barnhill Five, 827 Penn. NE 
505-265-7766 

NM Albuquerque, Compar Rocky, 2125 San Mateo 
NE 505-265-1020 

NY Manhasset, HRC Assocs., 390 Plandome 
516-627-4644 

NY Rochester, Canavan-Scanlon, 50 Telco 
716-442-0720 

NY Syracuse, Canavan-Scanlon, Box 142 
315-463-9161 

NC Bethania, Candor Co. 919-924-1480 
Ohio Cincinnati, Comps., Inc., 11820 Knoll Sprgs. 

513-721-2997 
Ohio Cleveland, Comps., Inc., 7461 N. Linden 

216-842-2737 
Ohio Dayton, P.E. Monlplaisir, 5637 Mark-Dale 

I 513-434-4316 
Pa Ardmore, Heller-Freedman, Box 391 

. 215-649-3679 
Tex Dallas, Blackburn Assocs., Box 20073 

214-351-9991 
WashBelievue, Ruggles Tech .. 10717 N.E 4th 

206-455-2778 
For: Can .. Cooksville, Ont:, Anbak Sis., 3208 Lenworth 

Dr. 416-625-1061 
For: Can., lie Perrot Sud, Que., Anbak Sis., Box 101 

514-453-6375 
HI-LO MFG. CORP., 1122 W. Newport, Chicago, III., 60657, 

Tel: 312-477-1890; Sis. Mgr: A. Klancnik 
HI-TEK CORP., Elctrns. Div .. 2220 S. Anne SI., Santa Ana, 

Calif., 92704, Tel: 714-540-3520, TWX: 910-595-1758; 
~~~. ~.~:~: !=!. '."./!!!:~~: 

HICKOK ELECT.INSTR., 10514 Dupont 1.1/9., Cleveland, 
OhiO, 44108, Tel: 216-541-8060, TWX: 810-421-8286; Ch. 
Bd: R.D. Hickok, Jr ............................... Pgs. 351,487-489 
Ala Huntsville, Col-ins-Co., Inc., Box 4246 

205-539-1711 
Ariz Tempe, Hyer Assoes., Box 27298 602-275-7524 
Cal Long Beach, Product Data, 3760 Orange 

213-595-1777 
Cal Los Angeles, Hughes IntI., Box 90927 

213-670-1515 
Cal San Diego, Product Data, 10457 Roselle S. 

. 714-453-5700 
Cal Saratoga, Coherent Mktg., 21346 Sarahills 

408-867-2234 
Colo Denver, Hyer, 2335 S. Inca SI. 303-935-4681 
Conn Hamden, J & J Assocs., 965 Dixwell Ave. 

203-624-7800 
DC Wash., Powell-Pendergraph, 7979 Old 

Georgetown 301-656-4535 
Fla Orlando, Col-Ins-Co., Inc., Box 131811 

305-423-7615 
Ga Marietta, Col-ins-Co., Inc., 200 Carrington Way 

404-422-8327 
III La Grange, Bard, LaGrange Ind'l. Pk. 

'312-354-0660 
Ind IndianapoliS, Bard, 4000 Meadows 317-547-3113 
Kans Lenexa, Bard Assocs., 13100 W. 95th SI. 

913-888-2673 
Mass Burlington, J & J Assocs., 12 Cambridge 

617-272-2606 
Mich DetrOit, B. Hocker, 26847 Grand River 

313-531-1403 
Minn Mpls., Bard Assocs., 4640 W. 77th SI. 

612-922-8233 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314-849-0080 
NJ E. Orange, Friedman, 110 Halsted 201-673-2500 
NM Albuquerque, Hyer, 6401 Acoma 505-265-5961 
NY Depew, Labtronics, 5800 Transit Rd. 

716-685-4111 
NY Endicott, Labtronics, 205 W. Union 607-748-0509 
NY Garden City, Friedman Assocs., 174 Wetherill 

516-746-5199 
NY Jonesville, Labtronics, 3 Eastwood La. 

518-372-6649 
NY Syracuse, Labtronlcs, 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Col-Ins-Co., Box 5597 

919-765-3650 
Ohio Cleveland, B. Hocker, 2262 Westminster 

216-734-4433 
Ohio Dayton, B. Hocker, 1400 Devereux 513-298-8638 
Pa Hatboro, Powell-Pendergraph, 206 Mill 

215-887-1135 
Tex Austin, A. Barnes, Box 9748 512-454-4371 

HEW - HIM 
Tex Houston, A. Barnes, 3801 Kirby Bldg. 

713-523-7333 
Tex Richardson, A. Barnes, 740 S. Sherman 

, . 214-235-4541 
Utah Salt Lake City, Hyer, 2896 S. Main SI. 

801-487-7747 
WashSeattle, Datacom Assocs., 2207 Fairview E. 

206-329-2989 
For: Can., Ajax, Onl., Stark Elctrns., 180 Station 

416-942-2120 
HICKOK INDICATING SYS.INC., 1520 W. Rosecrans Ave., 

Gardena, Cal., 90249, Tel: 213-324-1194, TWX: 
910-346-7021; Sis. Mgr: J.J. Mackey 

HICO (HORIZONS INT'L.l, E. Fuller at Middlefield, 
Redwood City, Cal, 94063, Tel: 415-469-7900, TWX: 
910-379-5429; Sis. Mgr: C. Lang ........................ Pg. 1616 

Ala Huntsville, G. Duckett SiS., Box 503 205-837-6026 
Cal Santa Monica, Davidson Assoc., 2920 Nebraska 

213-829-1731 
Colo Denver, R. Bowen Co., 1440 S. Santa Fe 

303-722-4641 
Conn Milford, Todino Engrg., 132 New Haven 

203-874-6643 
Fla Orlando, G. Duckett Sis., Box 15626 

305-295-7802 
Ga Atlanta, G. Duckett Sis., Box 29067 404-451-3529 
III Chicago, Engineered SiS., 4738 N. Harlem 

312-867-8434 
Kan Overland Pk., Penzner-Mankus, Box 6264 

913-381-0004 
Kan Wichita, Penzner-Mankus, Box 11252 

316-782-3684 
Md Silver Spg., Globe Assoc., 8121; Georgia 

301-587-0060 
Mass Needham Hgts., T odino Engrg., 50 Kearney 

617-444-7925 
Mich Jackson, Norwood Scroggs, 2221 Arbor Hills 

517-782-5211 
Minn SI. Paul, Countryman Assoc., 1821 University 

612-645-9151 
;:;'u\..i ItJl:Io't::n. n. ~"llIlttuy. ';11 Qi::Iglrli:lW 

716-271-6322 
NY HydePark, R. Kennedy, Green Tree Dr., N. 

914-229-2269 
NY Great Neck, F. Tylinski Co., 425 Northern Blvd. 

516-466-9070 
NC Greensboro, G. Duckett Sis., Box 22002 

919-273-4617 
Ohio Fairborn, Tech. Assoc., Box 388 513-878-2484 
Ohio Rocky River, Tech. Assoc., 19500 Center Ridge 

216-333-0035 
Pa GlenSide, R.L Wilkinson, Box 215 215-424-8400 
Tex Dallas, Aymond Co., 4340 N. Central Expwy . 

214-827-8043 
Utah Salt Lake City, R.G. BOwen, 1380 W.N. Temple 

801-364-4632 
WashSeattle, Seatronics, 5616 4th Ave., S. 

. 206-767-4330 
For: Can., Montreal, Que., A. Deskin, 1565 Louvain W. 

514-384-1420 
For: Can., Toronto, Onl., A. Deskin, 78 Six Point 

416-239-4329 
For: Can., Vancouver, B.C., A. Deskin, 1641 Venables, 

W. 604-253-6396 
HIETT ELCTRNS. CORP., 309 Crescent Dr., Wheeling, III., 

60090 
HIGBIE MFG. CO., Wagner Rd., Rochester, Mich., 48063, 

Tel: 313-651-5300, TWX: 810-232-1592; V.P. Mktg: 
W.T. Homan, Jr. 

HI.GH ACCURACY PRODS. CORP., 141 Spring SI., 
Claremont, Cal., 91711, Tel: 714-621-3965; Mktg. Mgr: 
C. Lambert 

HIGH SPEED HAMMER CO., INC., 313 Norton SI., 
Rochester, N.Y., 14621, Tel: 716-C0-6-6740; Sis. Mgr: 
OW. Marcellus 

HIGH TEMPERATURE INSTR., 5 Union Hill Rd., W. 
Conshohocken, Pa., 19428, Tel: 215-825-1300, TWX: 
510-660-8416; Sis. Mgr: I.E. Robinson 

HIGH VACUUM EQUIP. CORP., 2 Churchill Rd., Hingham, 
Mass., 02043, Tel: 617-749-9000, TWX: 710-348-6981; 
Sis. Mgr: A.S. Cobb 

HIGH VOLTAGE ENGRG. CORP., S. !ledford SI., 
Burlington, Mass., 01803, 'Tel: 617-272-1313, TWX: 
710-332-0245 

HIGHTEMP RESINS, INC., 225 Greenwich Ave., Stamford, 
Conn., 06902, Tel: 203-325-4124; Sis. Mgr: H.lsbenjian 

HILL, E. VERNON, INC., Box 14248, San FranCiSCO, Calif .. 
94114, Tel: 415-626-6644; Sis. Mgr: A. Bocek 

HILLBURN RELAY' CORP., 125 Schmitt Blvd., 
Farmingdale, N.Y., 11735, Tel: 516-249-2020; Sis. Mgr: 
R. Michalski 

HILTRONICS, 111 S. Liberty Dr., Stony PI., NY., 10980, 
Tel: 914-942-1222; Sis. Mgr:.s. Heller . 

HIMMELSTEIN, S. & CO., 2500 Estes Ave., Elk Grove 
Village, 111.,60007, Tel: 312-439-8181; SiS. Mgr: H.R. 
Stellberg 
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HIP - HOP .MANUFACTURERS " SALES OFFICES DIRECTORY 

HIPOTRONICS, INC., Brewster, N.Y., 10509, Tel: 
914-279-8091, TWX: 710-574-2420; Sis. Mgr: K. Reed 

Pgs. 4911-493,726-728,2415,2955 
Ariz Phoenix, Aztec Eriterprises, 15 N. 40th PI.. 

602·267-8103 
Cal Calabasas, Repex, Inc., Box 431 213-888-7170 
Cal Min. View, Repex, Inc., Box 807 415-969-9200 
Colo Uttieton, Aztec Entprs .. 1449 W. Littleton Blvd. 

303-798-4573 
Fla Orlando, F. Fausett, 2213 Merritt Park Dr. 

305-424-0701 
Ga Smyrna, F. Fausett, Box 278 404-436-5169 
III Wilmette, Crest Assocs., 505 Fourth 51. 

312-256-5202 
MassCanton, New England Elctm., 590 Wash. 

617-828-4835 
Mich Livonia, Chandler, 32401 W. Eight Mile 

. 313-476-5800 
NM Albuquerque, Aztec Entprs., 829 Penn. N. E 

505-255-2440 
NY Sodus, A. De Cew Agency, Inc., Box F 

315-HT-3,3261 
Ohio N. Olmsted, Chandler Assoc., 23203 Lorain 

216-734-4747 
Pa King of Prussia, Letronix, 251 W. DeKaib 

215-265-1020 
Tex Houston, Scientific Sis., 6400 Westpark Dr. 

713-781-2711 
Tex Richardson, Scientific SiS., 777 S. Central Expy. 

214~231:6541 
Va Roanoke, F. Fausett, 1533 Bluemont 

404-436-5169 
For: Can., Montreal, Que., Componentics, 6420 

Victoria 514-342-4117 
HIRD BROWN AMERICA, Box 544, Livingston, N.J., 07039, 

Tel: 201-992-3311; Sis. Mgr: A. Marchev 

HISONIC, INC., 249 N. Troost, Olathe, Kans., 66061, Tel: 
913-782-0012; Sis. Mgr: W. Bonebrlght 

Pgs. 1517,2491 
Cal Fullerton, K'Son Co., 3261 N. Harbor Blvd. 

714-879-2900 
Mlnn Mpls, K. Tannehill, 4620 W. 77th 51. 

612-920-6077 
NY Syracuse, Savco, Inc., 124 Kinne Rd. 

315-GI-6-4927 
NY Valley Cottage, LRC Assocs., Inc., Box 114 

914-634-7973 
Pa Paoli, C.R. Hile, Box 397· 215-644-1314 
Tex Dallas, Scott Tech. SiS., Box 30324 

214-FL-2-7698 
--- Adyertisement ---

Hisonic ha~ an established reputation 
of unexcelled competence in the de­
sign and quality manufacture ·of com­
plex filter' network as well as 
specialized inductors arid transform­
ers. Our staff is experienced and 
equipped to apply unique modem syn­
thesis' techniques to your require­
ments. Do not accept an answer of 
"impossible" unless you have con­
sulted Hisonic. 

HJS ENGRG. CO., P.O. Box 96, Park Ridge, III., 60068, Tel: 
312-775-6741; Sis. Mgr: F. Moraine 

H.K. MET ALCRAFT MFG. CO., 35 Industrial Rd., Lodi, N.J., 
07644, Tel: 201-471-7770; Sis. Mgr: S.P. Hull 

HLC MFG. CO., INC., 700 Davisville Rd., Willow Grove, Pa.,. 
19090, Tel: 215-657-1700; Sis. Mgr: R.W. DeMott 

HLS, INC., 2576 Lafayette·SI., Santa Clara, Cal., 95050, 
Tel: 408-296-7436; Sis. Mgr: P.R. Szasz 

HMW ENTERPRISES, INC., 15 Walnut 51., Steelton, Pa., 
17113, Tel: 717-939-9313; Sis. Mgr: RA Reisman 

HOAGLAND INSfR., 65 Chestnut 51., Red Bank, N.J., 
07701, Tel: 201-741-7319; Sis. Mgr: W.J. Fraser 

HOBART BROS. CO., 600 W. Main 51., Troy, Ohio, 45373, 
Tel: 513-335-7141; Sis. Mgr: W.B. Howell 

HOBBS MFG. CO .. 666 Lincoln 51., Worcester, Mass., 
01605, Tel: 617-791-6301; Pres: PW. Hall 

HOBBY & BROWN ELCTRN., 15 51. Marks Ave" Rockville 
Centre, N.Y., 11570, Tel: 516-678-2272; Sis. Mgr: A.K. 
Palmer 

HOBSON BROS., INC., 4940 W. Lawrence Ave., Chicago, 
111.,60630, Tel: 312-AV-3-3600 . 

HOFFMAN ENGRG. CO., Div. Federal Cartridge, 9th & 
Tyler St., Anoka, Minn., 55303, Tel: 612-421-2240, 
TWX: 910-578-2211; Sis. Mgr: J.H. GraCe 

HOFFMAN, P.R. CO. DIV., Howard Aiken Inds., 321 Cherry 
St., Carlisle,Pa., 17013, Tel: 717-243-2011; V.P. Sis: 
J.W. Mountz 

HOLBROOK-MERRILL CO., 1150 KHer Rd., Sunnyvale, 
Cal., 94086, Tel: 408-736-2300; Pres: LP. Merrill 

HOLEX, INC., 2751 San Juan Rd., Box 148, HOllister, Cal., 
. 95023, Tel: 408-637-5851, TWX: 910-590-0457; Sis. 

Mgr: G.A. Young 

HOLLINGSWORTH SOLDERLESS TERMINAL, Box 430, 
Phoenixville, Pa., 19460, Tel: 215-933-8947; Sis. Mgr: 
J.C. Ludwick 

HOLLIS ENGRG., INC., Charron Ave., Box 742, Nashua, 
N.H., 03060, Tel: 603-889-1121, TWX: 710-228-1881; 
Sis. Mgr: C. Papoutsy 

HOLMBERG, INC., 20 Melville Park Rd., Melville, N.Y., 
11746, Tel: 516-249-2500; Sis. Mgr: C.B. Harlan 

HOLMIN, W.A. CORP., 1325 Seventh 51., Rockford, III., 
61108, Tel: 815-968-0517; Sis. Mgr: WA Holmin 

HOLT INSTR. LABS., Box 230, Oconto, Wisc., 54153, Tel: 
414-834-2222; Sis. Mgr: D.J. Stemper 

--- Advertisement --_. 

Holt Instrument Laboratories, origina­
tors of the Audio Voltage Standard, 
and Pioneers in precision AC Voltage 
Measurements, manufactures a com­
plete line. of precise AC sources and 
NBS-traceable Voltage Measurement 
Instrumentation. Products' include, 

·AC Ammeter Calibrators to 100 am­
peres, Audio Voltage Standards to 
1000 volts and 35;000 HZ, Thermal 
Transfer Voltmeters, Audio Current 
Shunts and Precision Thermal Con­
verters. 

HOLTZER-CABOT CORP., Tri-Borough Ind'i. Pk.,· No. 
Attleboro, Mass., 02703, Tel: 617-695-1414; V.P-Mktg: 
C.E.Walton 

HOLUB INDS., INC., 413 DeKalb Ave., Sycamore, III., 
60178, Tel: 815-895-2161; Sis. Mgr: GW. Wetzel 

HOLYOKE WIRE & CABLE, Div. TRW INC .. 720 Main 51., 
Holyoke, Mass., 01040, Tel: 413-533-3961; Sis. Mgr: T. 
Miles . 

HOMELiTE, Div. Textron Inc., Riverdale Ave., Port Chester, 
N.Y., 10573, Tel: 914-WE-9-3400, TWX: 914-937-4030; 
V.P. Sales & Sis. Mgr: R.S. Kennedy 

HONEYWELL, Aerospace & Def:, 2701 4th Ave., 5., 
Minneapolis, Minn., 55408, Tel: 612-332-5200, TWX: 
612-321-1036; V.P. Mktg: RJ. Condon 

HONEYWELL, Apparatus Controls, 2701 4th Ave., So., 
Mpls., Minn., 55408, Tel: 612-332-5200; Sis. Mgr: SA 
Young 

HONEYWELL INFORMATION SYSTEMS, 65 Walnut St., 
Wellesley Hills, Mass, 02181, Tel: 617-237-4100; V.P .. 
Mktg: C.J. Lynch 

HONEYWELL,lndl. Div., 1100 Virginia Dr., Ft Washington, 
Pa., 19034, Tel: 215-643-1300, TWX: 510-661-0328; 
Sis. Mgr: A.M. Bullard .. 

HONEYWELL INFORMATION SYSTEMS, Box 549, Santa 
Barbara Res Pk., Goleta, Cal., 93017, Tel: 
805-968-3541; Sis. Mgr: A.E: Kidd 

HONEYWELL, Photographic Prods. Div., Box 1010, 
Littleton, Colo., 80120, Tel: 303-798-9444; V.P. & Gen'l. 
Mgr: R.L. Pennock 

HONEYWELL, Residential Div., 2701 4th Ave., 5., Mpls., 
Minn., 55408, Tel: 612-332-5222; V.P. & Gen'l. Mgr: 
S.J. Nelson 

HONEYWELL, Test Instl'1l. Dlv., Box 5227, Denver, 
Colo., 80217, Tel: 303-771-4700; Sis. Mgr: W.T. Lisenby 

, Pg.590 
Ala Mobile, 3262 Inl'L Dr. 205-479-8572 
Cal Los Angeles, 6620 Telegraph Rd. 213-724-3500 
Cal San Diego, 1515 Morena Blvd. 715-276-6830 
Cal Sunnyvale, 910 Thompson PI. 408-732-0120 
Colo Englewood, 7825 E. Prentice Ave. 303-771-2340 
Conn Hart1ord, 8S5 Wethersfield Ave. 203-525-3163 
Fla Orlando, 1000 Woodcock Rd. 305-841-1570 
Ga Atlanta, 500 Plaster Ave., N.E. 404-875-9561 
III Chicago, 2015 175th 51. 312-474-9300 
III Chicago, 7350 N. Lincoln Ave. 312-674-9710 
Md Lutherville, 1308 Bellona Ave. 30t-828-09oo 
MassBoston, 1230 Soldiers Field Rd. 617-787-5300 
Mich Southfield, 17515 W. Nine Mile Rd. 313-352-1900 
Minn Minneapolis, 7400 Metro Blvd. 612-941-5430 
Mo 51. Louis, 2146 Hampton Ave. 314-647-6100 
NJ Westfield, 574 Springfield Ave. 201-233-9200 
NM Albuquerque, 3301 Carlisle Blvd., N.E .. 

505-345-1656 
NY .Long Island City, 24-30 Skillman Ave. 

212-392-4300 
NY Rochester, 100 Metro Pk. 716-461-1600 

. NC Greensboro, 1216 Perry 51. 919-292-1556 
Ohio Cleveland, 1001 E. 55th 51. 216-881-0300 
Ohio Dayton, 2314 Stanley Ave. 513-461-4480 
Pa Bala Cynwyd, One Decker Sq. 215-.835-2500 
Pa Pittsburgh, Bee 51. at Greentree Rd. 

Tex Dallas, 6000 N. Central Expwy. 
Tex EI Paso, 7350 Gateway, E. 
Tex Houston, 9440 Westglen Dr. 
Va McLean, 1766 Old Meadow Rd. 
WashMercer Island, 9555 S.E. 36th 

412-922-4422 
214-363-54~ 1 
915-591-9447 . 
713-785-3200 
703-893-4660 
206-232-5030 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

HONEYWELL, INC., Wabash Comm. Factory, 200 Bond 
St., Wabash, Ind., 46992, Tet 219-563-2161, TWX: 
810-290-2725; SIs. Mgr: W.G. MclaughlIn _ •• Pg: 2318 
Ala Huntsville, Beacon Elcl., 3322 S. Memorial 

205-881-5031 
Cal Mountain View, REPEX, Inc., Box 807 

415-969-9200 
Cal San Diego, Controls For Ind'l., 8799 Balboa 

. 714-278-6863 
Colo Denver, E. Johnson, 10130 W. Asbury 

303-985-4810 
Fla Ft. Lauderdale, Beacon Elct., 651 NE 45th 

305,564-4298 
Fla Maitland, Beacon Elctms., Box 1278 

305-647-3498 
. Ga Atlanta, Beacon Elctrns., 2285 Peachtree 

404-351-3654 

III Elmhurst, Seott Assocs., 663 Fairvie~12_279-5681 

Ind FI. Wayne, R. Whitesell, 3426 Taylor 
219-432-5591 

Ind Indianapolis, A. Whitesell, 6691 E. Wash. 
317-359-9283 

Ky Louisville, A. Whitesell, 3620 Lexington 
502-893-7303 

MassBurlington, Schaal Assocs., Four A 51. 
. 617-862-3578 

Md Landover Hills, Eastem Comps., 6200 AnnapoliS 
301-322-1412 

Mich Southfield, R. Whitesell, 25100 Evergreen 
313-358-2020 

Mich 51. Joseph, A. WMesell, Shepard-Benning Bldg. 
. 616-983-7337 

Minn Mpls., Pilot SiS., 7007Walker 612-925-2464 
NY Fayetteville, M.P. Andrews, 319 Mott 

315-637-3144 
Ohio CinCinnati, R. Whitesell, 1172 Galbraith 

513-521-2290 
Ohio Cleveland, R. Whitesell, 21139 Lorain 

216-333-2585 
Ohio Dayton, A. WhHesell, 4133 S. Dixie 513-298-9546 
Pa Phila., Eastern Comps., 1349 W. Cheltenham 

215-927-6262 
Pa Pittsburgh, A. Whitesell, 201 Pen'n Ctr. 

. 412-242-0100 
Tex Dallas, Blair Engrg., 10034 Monroe SI. 

214-352-8411 
'Tex Houston, Blair Engrg., 6420 Hillcroft 713-172-0617 

HOPE ELCTRNS., Box 773, Clifton; N.J., 07013, Tel: 
201-777-3522; Sis Mgr: A. Mosslge 

HOPKINS ENGRG., 12900 Foothill Blvd., San Fernando, 
cal., 91342, Tet 2t3-361-8691, TWX: 810-496-1531; 
Mktg. Mgr: D.A. Knox .. __ ........... _ •••• _._ .............. Pg.1519 
Ariz Scottsdale, Runyon Co., 6825 E. Thomas 

602-947-5711 
Cal Menlo Pk.i Frauman Assocs., 1010 Doyle . 

·415-322-8461 
Colo Denver, Camel Elctms, 5303 E. Evans Ave. 

303-757-6191 
Conn Glastonbury, C.K. Barton Assoc., Inc., 343 New 

London Tpke. . 203-633-9417 
Iowa Cedar Rapids, Engrg. Svcs. Co., 1026 .3rd Ave." 

S.E. 319-366-1591 
Kans Prairie Village, Engrg. Svcs. Co., 7924A State 

Line 913-649-4000 
Md Baltimore, Kaufholz Assoc., Box 6232 

. 301-498-6561 
MassAuburndale, C.K. Barton Assoc., Inc., Box 51 

617-332-2021 
Mich Jackson, Norwood Scroggs Co., 22221 Arbor Hills 

Rd.· 517-782-5211 
Minn 51. Paul, H. Cullen 8i Assoc., 1595 Selby Ave. 

612-646-7371 
Mo 51. Louis, Engrg. Svcs. Co., 6717 Vernon Ave. 

314-726-2233 
NJ Englewood, Andrews & Andrews, Inc., 44 N. Dean 

51. 201-569-8800 
. NY Huntington, Andrews Andrews, Inc., 425 New . 

York Ave. . 516-692-8686 
NY Syracuse, H. A. Murray, Inc., Dewitt Box 11' 

315-446-5555 
NC Bethania, Candor Co., Bel\1anla 919-924'1480 
NC Raleigh, Candor Co., 4610 Stanford 51. 

919-828-5716 
Ohio Dayton, R.P. Calhoun & Assoc., 40 Southmoor 

Cir. 513-299'4144 
Pa Newton Sq., Kaufholz Assoc., Box 273 

215-356-5000 
Tenn Bristol, Candor Co .. , aox 3204 703-669-7632 
Tex Dallas, Stevens SiS., 9990 Monroe Dr. 

214-350-2476 
Va Lynchburg, Candor Co., 309 Buckingham Dr. 

703-846-6579 
WashSeattle, Blum & Assoc., 2300 NW. 97th 51. 

206-782-1600 

eemJ1971 
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HOREX ELCTRNS., INC., 1729 21 st st, Santa Monica, 
Calif., 90404, Tel: 213-45t-021t; Engr. Mgr: G.E. 
Nicholasen 

HORLICK, WILLIAM I. CO., INC., 266 Summer 51., Boston, 
Mass., 02210, Tel: 617-426-2480; Sis. Mgr: R.C. 
Horlick 

HOTPACK CORP., 5148 Cottman Ave., Phila., Pa., 19135, 
Tel: 215-333-1700, TWX: 7tO-670-1694 D.M. Bergen 

HOUGHTON, EF. & CO., 303 W. Lehigh Ave., 
Philadelphia, Pa., 19133, Tel: 21 5-RE-9-71 00; V.P. Sis: 
C.R. Schmitt 

HOUSTON INSTR., Dlv. Bausch & Lomb, 4950 Terminal 
Ave., Bellaire, Tex., 77401, Tel: 713-667-7403, TWX: 
910-881-5782; Sis. Mg,: LC. Bower .................... Pg. 591 
Ala Huntsville, J. Highsmith, 3322 S. Memorial 

205-881-3294 
Ala Huntsville, Reynolds, 904 Bobwallace 

205-536-194 I 
Ariz Tempe, Tri-City Electrns., Box 26757 

602-969-5877 
Ariz Phoenix, Aztec Entprs., 15 N. 40th PI. 

602-267-8103 
Cal Long Bch., Product Data, 3760 Orange 

213-595-1777 
Cal San Diego, Product Data, 8799 Balboa 

714-279-2342 
Cal San Mateo, Dayton Assocs, Box 1461 

415-347-9419 
Colo Lakewood, Davis Assocs., 820 S. Kline 

303-986-3377 
Colo Littleton, Aztec Entprs., 1449 W. Littleton 

303-798-4573 
Fla FI. Lauderdale, Reynolds, 161 S.W. 75th Ave. 

305-581-6611 
Fla Melbourne, Reynolds, 822 E. Strawbridge Ave. 

305-727-3205 
Fla Orlando, J. Highsmith, 2543 Industrial 

305-293-5202 
Fla Orlando, Reynolds, Box 8877 305-843·6440 
Ga Atlanta, Reynolds, 175 W. Wieuca Rd., N.E: 

404-252-5360 
Haw Honolulu, Aloha Assocs., 1225 Liluokalani 

808-922-3819 
111 LaGrange, Bard, laGrange Ind'i. Pk. 

312-354-0660 
Ind Indianapolis, Bard, 4000 Meadows Dr. . 

317-547-3113 
Kans Lenexa, Bard Assocs., .13100 W. 95th 

913-888-2673 
MassFramingham, J. Lancaster, 147 Concord 

617-873,8893 
Mich Detroit, Ridgway East, 25210 Five Mile Rd. 

313-538-3940 
Minn Mpls., Bard Assocs., 4640 W. 77th 612-922-8233 
Mo Crestwood, Bard, 50 Crestwood Exec. Ctr. 

314·849-0080 
NJ Mountainside, J.J. Wild, Box 1217 201-654-3272 
NJ. Englewood, Sci. Devices-E, 95 Cedar La. 

201-871-3916 
NM Albuquerque, Aztec Entprs., 829 Penn., N.E 

505-255·2440 
NY Fayetteville, Doolittle Elctrn., 100 Valerie Dr. 

, 3 I 5-637-3222 
NY Hastings on Hudson, J.J. Wild, Box 266 

914-963·3803 
NY Jericho, J.J. Wild, 400 Jericho Tpke. 

516-921-7100 
NY Rochester, Genesee Computer; 20 University 

716-232-7050 
NC Charlotte, J.L Highsmith, 3733 Monroe 

704-333-7743 
NC Greensboro, Reynolds, 412 2. Market 51. 

919-275-3725 
Ohio Loveland, Ridgway East, Box 68 513-683-4350 
Ohio Fairview Pk., Ridgway East, 20881 Lorain 

216-333-1300 
Okla Tulsa, Data Engrg., 4580 E. 50th 51. 

918-622-3753 
Pa Bessemer, Ridgway East, Box 626 412-667-8573 
Pa King of Prussia, 5 & 5 Assocs., Bora Line 

215-265-3450 
Pa Southampton, J.J. Wild, 80 Second 51. 

215-357-6645 
Tex Houston, Data Engrg., 2120 S. Post Oak 

713-622-2820 
Tex Richardson, Data Engrg., 777 S. Central 

214-231-4846 
Tex San Antonia, Data Engrg., 4438 Centerview 

512-732-7176 
Va Annadale, Nine Assocs., Box 328 703-256-9105 
Va Richmond, J. Highsmith, 2604-D, Buford 

703-272-5888 
• WashSeattle, R.S. Drake, 6133 Maynard S. 

206-763-2755 
Wisc Hales Cor., Arthur Engrg., 10720 W. Scharles 

414-426-5919 

For: Can., Ottawa, Onl., Datagraphics, 1505 Laperriere 
613-722-3489 

HOUSTON MAGNETICS CORP., 6214 Royalton 51., 
Houston, Tex, 77036, Tel: 713-666-3201; Sis. Mgr: J. 
A1ieran 

HOUSTON SCIENTIFIC INDS., INC., 4202 Directors Row, 
Houston, Tex, 77018, Tel: 713-681-6631; V.P: W.J. 
Onderdonk . 

HOWARD INDS., Div. MSL Inds., Inc., 2420 18th St., 
Racine, Wise., 53403, Tel: 414-632-2731, TWX: 
910-271-2387; Sis. Mgr: C.W. Curtis _ .............. Pg. 1617 

Cal Encino, Howard Inds., 18075 Ventura Blvd. 
213-881-4842 

Cal San Jose, Howard Inds., 164 N. Bascom Ave. 
, 408-275-9616 

Conn Torrington, Howard lrids., 70 Main 51. 
203-482-3193 

Fla FI. Lauderdale, Dewey Sis. Co., 320 S.W. 75th 
Terr. 305-587-9454 

111 Chicago, Howard Inds. 312-437-5815 
Minn Minneapolis, Howard Inds., 5805 Excelsior Blvd. 

612-920-5890 
Mo Festus, Howard Inds., Box 232 314-937-3606 
NJ Red Bank, Tech. Sis. Co., 157 Broad 51. 

201-741-3356 
Ohio Dayton, Howard Inds" 6010 Far Hills Ave. 

. 513-434-9822 
Ohio Toledo, Howard Inds., 3030 N. Reynolds Rd. 

419-536-0293 
Tex Houston, Howard Inds., 3400 Montrose Ave. 

713-523-6345 
HOWE RICHARDSON SCALE CO., 680 Van Houten Ave., 

Clifton, N.J., 07015, Tel: 201-GR-1-3400; SIs. Mgr: J. 
Giner 

HOWELL INSTRS., INC., 3479 W. Vickery Blvd., FI. Worth, 
Tex., 76107, Tel: 817-ED-6-741 I; V.P. Sis: L.H. Becker 

HOYT ELEC. INSTR. WORKS, Burton-Rogers Co .• Sis. 
Div., 556 Trapelo Rd .• Belmont, Mass .• 02179, Tel: 
617-489-1520; Sis. Mgr: W. Burton ....•..•.• Pgs.494,495 

"::'i:S1 nOllywooa, uuncan t:.ng., 1 HUU N. Highland 
, 213-462-5880 

Colo Denver, J. Dolliver, 1441 Humboldt 51. 
303-FR-7-4740 

Fla 51. Petersburg, W.P, Lanagan, 126 30th Ave., N. 
813-862-6133 

\11 Chicago, R. Krueger, 5844 W. Irving Pk. ' 
312-AV-2-8444 

tnd FI. Wayne, Val-Skol, 2005 Franklin 219-742-9122 
Ihd Indianapolis, Val-Skol SiS., 3556 Luewan 

317-926-5063 
MassBelmont, Burton-Rogers, 556 Trapelo 

617;489-1520 
MassScituate, G.EMorton, 161 Summer 617-545-0155 
Minn Mpls, A. Siedare, 4724 42nd Ave.,. N. 

612-533-2294 
Mo Kansas City, K-M SiS., 17th & Main 51. 

816-GR-1-1355 
NJ Pennsauken, Leff SiS., 5900 Westfield '. 

609-663-4025 
NJ W. Caldwell, Peterson-Rudnick, Box:822 

201-CA-6-4363 
NY Bronx, Peterson-Rudnick, 120 Debs 212-671 -1923 
NY Syracuse, Carlen Reps., 3650 James' 51. 

315-437-2921 
Ohio CinCinnati, Val-Skol SiS., 10515 Margate 

, 5 13-563-6790 
Ohio Cleveland Hgts" Val-Skol, 12417 Cedar Rd. 

216-462-2822 
Ohio Columbus; Val-Skoi'Sls" Box 13088 

614-291 -4 123 
Pa Delmont, T, Laslo, 411 Manor 'Rd. 412-468-5045 
Tex Dallas, Stevens SiS., 9990 Monroe 214-350-2476 
WashBelievilie. E. Bowden, 12927 NE 26th PI. 

206-VA-2-5608 
HRB-SINGER, INC., Science Park, Box 60, State College, 

Pa., 16801, Tel: 814-238-4311, TWX: 510-691-2610; 
Mktg. Adm. Assl. L.B. Raymond' 

HUDSON LAMP CO., 528 Elm St. Kearney. N.J •• 07032. 
Tel: 201-997-1850 ............................. _ ................... Pg. 1472 

Ariz Tuscon, D.V. Hamilton Co., Box 50526 
602-624-2391 

Cal Los Altos, W. Posey, 175 S. San Antonio 
415-948-8881 

Cal Santa Monica, Rep. Assocs., 1710 Santa Monica 
Blvd. 213-451-8901 

111 Palatine, R.L. Hanna Co., Box 202 312-358-3940 
Mich 51. Joseph, R.O. Whitesell, Shepard & 

Bennings-Bldg. 616-983-7837 
Ind Angola, Southern Sis., 105 Lakeshore 

219-665-3961 
Ky Louisville. Southern, 212 Republic Bldg . 

, 502-583-6902 
MassNeedham, Coakley, Boyd & Abbott Co., Box 248 

617-444-5470 

HOR· HUG 
MiCh Detroit, A.O. Whitesell & Assoc., 25100 Evergreen 

3 I 3-358-2020 
Minn Mpls., J. Lee, 4241 Toledo Ave. S. 612-920-1525 
Mo Clayton, LA. Harry, 7603 Forsyth 314-872-3183 
Mo Grandview, LA. Harry, ·Box 288 816-763-3634 
NY Liverpool, Aero SiS., 600 Oswego 51. 

315-457·6378 
Ohio Chargin Falls, EH Alexander, Box 68 

216-247-4133 
Ohio CinCinnati, Luebbe SiS., 2649 Erie Ave. 

513-871-421 I 
Pa Glenside, Shelmar Elctrns, Corp., Box 254 

215-885-0800 
Pa Pittsburgh, A. Whitesell, 201 Penn Ctr. Bldg, 

4 12-242-0100 
Tenn Madison, Dixie Elctrn. Assoc., Box 200 

6 I 5-895-5666 
Tex Dallas, J. Yount & Co., Box 17270 214-EX-1-4125 
WashSeattle, Blum Assocs., 2300 N.W. 97th SI. 

206-SU-2-I 600 
Wisc Milwaukee, F. Du Bois, 2364 N. 117th 

414-774-3100 
HUDSON WIRE CO, 62 Water St, Ossining, N Y, 10562, 

Tel: 914-941-8500; Sis. Mgr: R.w, Cashman 
HUGHES AIRCRAFT CO, Aerospace Grp., Centinela Ave 

& Teale St, Culver City, Cal., 90230, Tel: 
213-391-0711, TWX: 213-871-5210 

HUGHES AIRCRAFT CO •• CONNECTING DEVICES. Box 
H. Newport Beach. Cal.. 92663. Tel: 714-548-0671. TWX: 
714-642-1353; Mktg. Mgr: E.V. Valehrach ...... Pg. 2633 

Ariz Tucson, Hughes Aircraft, Box 11036 
602-294-5211 

Cal Newport Bch., W. E. S. T., Inc., 3825 B'irch 
714-540-9040 

Cal San Jose, Hughes Aircraft, 100 N. Winchester 
408-24 1-2407 

Conn Meriden, Eagle Assocs., Box 921 203-237-5527 
Fla Orlando, Dost Assocs., Box 17057' 305-831-1118 
Fla Winter Pk., Grady Duckett Sis., Box 59 

. 305-424,3466 
(.;,~ Atl~nt~ n.r~n" nll,..lt~tt C:I~ On .... ~nn~.., 

. • .... -. -.- ·404-451-3529 

111 Deerfield, W. Krueger AssocS., 1150 North 
3 12-945-3720 

Iowa Cedar Rapids, Palatine Engrg. SiS., 1 032' 33rd 51., 
NE 319-365-8071 

Kans Andover, Palatine Engrg. SiS., 1722 N. Terry 
. ' 316-683-7512 

Kans Overland Pk., Palatine, Engrg., 7520 W. 63rd 
913-262-5643 

Md Towson, Kraft Elctrns. SiS., 510 Woodbine 
301 -828-5828 

Mass Needham, Eagle Assocs., Box 274 617-444-3446 
Mich Southfield, Luebbe Sis., 20905 Greenfield 

. '313-357-0335 
Minn Mpls., R.J. Siedare Assocs., 4724 42nd Ave., N. 

609-429-4938 
Mo 51. Louis, Palatine Engrg., 8622 51. Charles Rock 

314-426-7055 
NJ Haddonfield, T. Mills Co., 13 B Tanner 

. 609-429-1 005 
NJ Riverdale, Adamo SIs., Box 29. 201-839-4463 
NY Syracuse, Floring & Murray, Inc., DeWitt Box 11 

. 315-446-5555 
NC Greensboro, Grady'Duckett Sis .. Box 22002 

919-273-4617 
Ohio Cincinnati, Luebbe SiS., 2649 Erie 513-871-421,1 
Ohio Cleveland, Luebbe SiS., 21330 Center Ridge 

216-734-4242 
Ohio Dayton, Box 224 513294-0426 
Tex Irving, Space Elctrns., Box 705, Irving Bank 

Towers 214-631-0905 
EXP: Los Angeles, Cal., Hughes Inl'l, Box 92927 

213-670-1515 
HUGHES AIRCRAFT CO., Electron Dynamics Div., 3,100 

W. Lomita Blvd., Torrance, Cal., 90509, Tel: 
213-534-2121, TWX: 910-347-6238; Mktg. Mgr: J.H. 
Johnson 

HUGHES AIRCRAFT CO., Frequency Control Devices, 
500Superior Ave •• Dept. E-l, Newport Bch •• Cal •• 92663. 
Tel: 714-548-0671. TWX: 910-596-1374; SIs. Mgr: F.H. 
Weisel. Jr •• _ ................................................. Pgs.496.1403 
Ala Birmingham, F.C. Nickerson, 1148 Cheyenne Blvd. 

205-853-2852 
Ariz Scottsdale, O'Hara Engrg. Assoc., 8650 Joshua 

Tree 'La. 602-947-4666 
Cal Nit. View, Quadrep, Inc., 949 Stierlin Rd. 

415-964-3532 
Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 

303-798-8439 
Conn No. Haven, Kitchen & Kutchin, 17 Waltham 51. 

617-862-8230 
Fla Tampa. F. Nickerson, 4513 S. Cameron Ave. 

813-833-4321 
Ga Decaiur. F.C. Nickerson Co .. 1240 Clairmont Ave. 

404-317-1675 
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III ROiling Meadows, Sumer, Inc., 5105 Tollview Rd. 
312-392-7370 

Ind FI. Wayne; Sumer, Inc., 2211 S. Calhoun SI. 
219-744-4331 

K8I)s Overland Pk., Tech. Reps., Inc., 9009W. 95th SI. 
913-381-5852 

Md Baltimore, Laurel Assocs., 6508 Pimlico Rd. 
301-484-1567 

Mass Lexington, Kitchen & Kutchin, 17 Waltham SI. 
,617-862-8230 

Mich Orchard Lake, R.G. Sidnell; 6051 Pinecroft Dr. 
313-851-3518 

Minn Mpls., Sumer, Inc., 4660 W. 77th 51. 
612-920-8414 

Mo Hazelwood, Tech. Reps., Inc., 8618 Latty Ave. 
314-524-6900 

NJ Moorestown, Wire-Conn., 732 Hunter ,La. 
609-234-0569 

NM Albuquerque, Data Handling Co., 209 San Pablo, 
S.E. 505-268-4364 

NY Great Neck, Cooper-Simon & Co., 38 Middle 
Neck Rd. 516-487-1142 

NY No. Syracuse, Advanced Comps .. Box 248 
315-699-2671 

NC Charlotte, F.C. Nickerson, 5817 Haddington Dr. 
704-537-2855 

Ohio Dayton, R.G. Sidnell, 3300 S. Dixie Dr. 
513-293-1194 

Ohio Mentor, R.G. Sidnell, 4 Meadowlawn Dr. #9 
216-942-3304 

Ore Portland, J.V. Belusko, 2355 N.W. Quimby SI. 
503-222-4279 

Tex Irving, Space Elctrns., Inc., Irving Bank Tower 
214-631-0905 

Tex Houston, Space Elelms. 713-667-5903 
HUGHES AIRCRAFT CO, Ground Sys. Grp:, 1901 Malvern 

St, Fullerton, Cal., 92634, Tel: 714-871-3232, TWX: 
910-592-1246 . 

HUGHES AIRCRAFT CO" Hybrid Microelectronic 
Circuits, 500 Superior Ave~ Newport Bch~ Cal~ 92663, 
Tel: 714-548-0671, TWX: 910-596-1374; Sis. Mgr: D. 
Mortensen .M .......... MO .......... M .. M ..... M ................ M ..... Pg. 1403 
HUGHES AIRCRAFT CO., Ind'l. Prods. Div., 2020 

Oceanside Blvd., Oceanside. Cal.. 92054, Tel: 
714-757-1200, TWX: 910-322·1380; Div. Mktg. Mgr: 
R.W. Curry 

HUGHES AIRCRAFT CO .• Ind'l. Prods. Div. Display Sys .• 
2020 Oceanside Blvd .• Oceanside, Calif., 92054, Tel: 
714-757-1200. TWX: 910-322-1380; Mgr: G.D. Wrench 

HUGHES AIRCRAFT CO., Ind'i. Prods. Div. FACT Sys" 
Box 92904, Los Angeles, Cal., 90009, Tel: 213-670-8040, 
TWX: 213-871·5210; Sis. Mgr: J.E. Bear ~ .......... Pg. 496 
Ala Huntsville. W.K. Rosinski. 1112 Monte Sano Blvd .. 

S.E. 205-534-8827 
Conn Southport. Hughes Aircraft Co .• 134 Old Post Rd. ' 

203-255-3523 
Tex Dallas. Bradenco. 2646 Andjon Rd. 214-358-3278 
WashSeattle, H.Levinson Co .. 1211 E. Denny Way 

206-323-5100 
HUGHES AIRCRAFT CO., Ind'l. Prods. Div./lnd'i. Auto, 

2020 Oceanside Blvd., Oceanside. Cal.. 92054. Tel: 
714-757-1200. TWX: 910-322-1380 

HUGHES AIRCRAFT CO., Mos Dlv., 500 Superior Ave., 
Newport Beach, Cal., 92863, Tel: 714-546-0871, TWX: 
910-596-1374; Mktg. Mgr: F.L Krch ...... Pgs .. 1540,1541 

Ala Birmingham. F. Nickerson, 1148 Cheyenne 
205-853-2852 

Cal San Jose. G. Bryant, 1492 Portobelo 
408-264-3200 

Cal Torrance. Mitronics Ind., 18039 Crenshaw 
213-323-7934 

Colo Littleton. Simpson, 2552 Ridge Rd. 303-798-6439 
Conn No. Haven. Forsberg Sis .• 22 Broadway 

203·239-5111 
Ra Tampa, F. Nickerson, 4513 Cameron 

813-833-4321 
Ga Decatur. F. Nickerson. 1244 Clairmont • 

404-377-1575 
III' Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Ind FI. Wayne. Sumer, Inc., 2211 S. Calhoun 

219·744-4331 
Kens Overland Pk., Tech. Reps., 9009 W. 9th 

913-381-5852 
Md Laurel. V.P.I., 13001 Mistletoe 301-792-7631 
.MassBrockton. Forsberg Sis .• 646 Summer SI. 

, 617-522-6300 
Mich Orchard Lake. R. Sidnell. 6051 Pinecroft 

, 313.851-3518 
'Mlnn Mpls., Sumer. Ino,.-7710 Computer 612-920-8414 
Mo Hazelwood. Tech. Reps .. 8618 Latty 

304-524-6900 
NJ Dover, V.P.I.. 162 Hlghview Terr. 201-366-7518 

NY Great Neck. V.P.I., 300 Northern .Blvd. 
" 516-482-6387 

NY Uverpool. Omni Ind .• 600 Oswego 315·457-6378 
NC Charlotte, F. Nickerson. 5817 Haddington 

·704-537-2855 
Ohio Mentor. R. Sidnell. 7191 Dogwood 216-942-3304 
Ohio Dayton. R.G. Sidnell. 3300 S. Dixie 513-293-1194 
Ore Portland. J. Belusko. 2355 N.W. Quimby 

503-222-4279 
Pa Montgomeryville, V.P.I.. Box 452 215-474-3200 
Tex Bellaire. Space Elelrns .• Box 1186 713-667-5903 
Tex Irving. Space Elel .• Irving Bank Tower 

214-631-0905 
--- Advertisement ---

The MOS Division of Hughes designs 
and builds standard and custom MOS 
products. 
D to A converters, discrete MOSFET 
transistors. Multiplexers, Dynamic 
Shift Registers up to 1024 bits and fre­
quencies to 20 Mhz. Static Shift Regis­
ters, Read Only Memories ROM up to 
lOMhz rates, RAM Memories. Dis­
play drivers, Frequency Dividers. 
Counters, TV Synch Circuits, Differ­
ential Digital Analyzers, Standard 
logic elements - P channel, CMOS, SV 
CMOS and l.SV CMOS. 
For custom and standard MOS MSI 
and LSI call Hughes. 

HUGHES AIRCRAFT CO. Research Labs .• 3011 Malibu 
Canyon Rd .• Malibu. Cal.. 90265, Tel: 213-456-6411. 
TWX: 910-343-6910 

HUGHES AIRCRAFT CO .• Storage Tubes Ind'1. Prods. Div., 
2020 Oceanside Slvd., Oceanside. Calif .• 92054. Tel: 
714-757-1200. TWX: 910-322-1380; ,Sis. Mgr: RW. 
Curry 

HUGHES AIRCRAFT CO, Vacuum Tube Prods. 
DivlVacuum Equip .• 2020 OCeanside Blvd .• Oceanside. 
Calif, 92054. Tel: 714-757-1200. TWX: 910-322-1380; 

. Sis. Mgr: W.'VanDerLinden 
HUGHES AIRCRAFT CO.. Vacuum Tube Prods. 

DivlWelding Equip .• 2020 Oceanside Blvd .• Oceanside, 
Calif., 92054. Tel: 714-757-1200. TWX: 910-322-1380; 
Sis. Mgr: C.A. Rollins . 

HUGHES-TREITLER MFG. CORP.. 300 Endo Blvd., 
Garden City" N.Y., 11530. Tel: 516-ED-3-6660; Sis. 
Mgr: M. Finkelstein 

HUGHEY & PHILl.IPS, INC., 3050 N. California SI., 
Burbank, Cal. •. 91505. Tel: 213-849-1104, TWX: 
910-498-2252; Sis. Mgr: C.E. Stephens 

HUGLE INDS .• 625 N. Pasforia, Sunnyvale. Cal.. 94086, 
Tel: 408-738-1700; Sis. Mgr: J. Vlelor 

HULL CORP., Davisville Rd., Hatboro. Pa .• 19040. Tel: 
215-672-7800, TWX: 510-685-6822; V.P-Sls: J.L. Hull 

HUMBLE OIL & REFINING CO .• Box 2180, Houston, Tex .• 
77001, Tel: 713-CA-I-3636, TWX: 715-571-1160; V.P. 
Sis: L.G. Rawl 

HUMPHREY. INC .• 2805 Canon SI., San Diego. Calif .• 
, 92106. Tel: 714-223-1654, TWX: 910-335-1266; Sis. 

Mgr: H.H. Kries, Jr. 
-' --- Advertisement ---

Humphrey, Inc. designs and manufac­
tures electro-mechanical and inertial 
reference instruments, including gyro· 
scopes (free, rate. directional, verti­
cal); all-elctric attitude and directional 
gyros and repeaters for general avia­
tion ,and avionics OEMs; bore hole 
survey systems for offshore and inland 
drilling; angular and rectilinear dis­
placement transducers; accelerome­
ters and acceleration switches; planar 
aCfelerometers (Accelograph); pen­
dulums; inertial reference systems for 
automotive, aircraft, and oceano­
graphic performance testing. Proven 
and qualified as required for military 
and industrial applications. 

HUNT. PHILIP A. CHEMICAL CORP .• Palisades Pk .• N.J .• 
07650. Tel: 201-944-4000, TWX: 710-991-9783; Sis. 
Mgr: KW. Lutz 

HUNTER SPRING. Div. of Ametek, Inc .• One Spring Ave .• 
Hatfield. Pa.. 19440, Tel: 215-822-2971. TWX: 
510-661-4888; Sis. Mgr: J.V. Bishop , 

HUNTER-STANLEY ELCTRNS .• INC .• 20e Russell SI.. 
Nashville. Tenn .• 37213, Tel: 615-254-6532; Sis. Mgr: 
W.O. Stanley , ' 

HUNTER TOOLS. 9674 Telstar Ave.. EI Monte. Cali/. 
91731. Tel: 213-686-0411. TWX: 910-587-1565 Wm. 
Schick ' 

HUNTINGTON ALLOY PRODUCTS DIV.. International 
Nickel Co .• Guyan River Rd .• Huntington, W. Va .• 25720. 
Tel: 304-696-3402; Adv. Coordinator: 

See Page 3073 To ,Get Your Copy of the Radio-Electronic Master 

HURST MFG. CORP., Box ,328, Princeton, Ind~ 47570, 
Tel: 812-385-2564, TWX: 810-350-2341; V.P. Sis: W.W. 
Taylor ... M ... M_.M .... M.M.MM ... M .. M ........ MM .. M .... Pgs.1608-1615 

Ariz. Phoenix. Dorton Entprs .• 364 E. Virginia Ave. 
602-263-0414 

Cal Inglewood: V & L Assoc .• 3412 W. CenturY Blvd. 
213-671-7688 

Cal San Carlos. D. H. Ross Co., 1095 Industrial Rd. 
415-591-44,11 

Colo Broomfield. Arrowhead SiS., RR.l. Box 335 
303-222-6462 

Conn Canaan. Hathaway Elelrns .• Box 797 
203-824-7215 

Fla Miami Bch .• Geartner Assocs., 1125 71st SI. 
, 305-861-3661 

Fla Orlando. Geartner Assocs., 1221 Lee Rd. 
305-299-1000 

Ga Atlanta, Cartwright & Bean. Inc., 3223 Cain's Hill 
PI.. N.W. 404-237-2273 

iii LaGrange. Bierhaus Sis .• Inc .• 1013 E. 31 st SI. 
, 312-354-5100 

La Metairie. Cartwright & Bean. Inc .• 7010 Magnolia 
CI. 504-887-5225 

Md Glen Arm. Billis Sis. Co .• Box 94H-40 
301-592-7047 

MassArlington. Hathaway Elelrns .• 711 Mystic SI. 
617-646-1380 

Mich Grand Rapids. R. Van Riper Sis .• 1842 Newton, 
S.E. ' 616-452-0464 

Minn Mpls .• M. Foster Co .• 229 S. Cedar Lake Rd. 
305-299-1000 

NJ Cherry Hili. Billis Sis. Co., 14 GalWay La. 
609-428-3650 

NY Elmont, F.E. Schmitt Co .• Inc., 311 Meacham SI., 
516-437-8150 

NY Rochester, W.H. Zimmerman, 3100 Monroe Ave. 
716-586-4450 

NY Syracuse. W.H. Zimmerman. 112 DeWitt SI. 
315-474-4889 

NC Charlotte, Cartwright & Bean, Inc., 625 Harwyn 
Dr.' ,704-537-7965 

NC Raleigh. Cartwright & Baan. 1016 Belfast Dr . 
919-832-7128 

Ohio Chagrin Falls. J. Kilroy Corp .• 539 E. Washington 
SI. 216-247-8997 

Pa Pittsburgh. G.S. Root Co .• 809 Wainwright Dr. 
412-561-4125 

Tenn Memphis. Cartwright & Bean, Inc., 560 S. Cooper 
, 901-276-4442 

Tex Dallas. J.B. Guenther. Inc., 5121 McKinney Ave. 
214-528-6286 

Te~ Houston, J.B. Guenther. Inc .• Box 55525 
, 713-468-0232 

WashSeattle. F.H. Haight Co .. 3212 Eastlake Ave. 
.' 206-322-1818 

Wisc Wauwatosa, Larson Assocs .• 10855 W. Potter Rd. 
414-258-0529 

For: Can., Scarborough, Onl., Lake Engrg., Ltd., 123 
Manville Rd. • 416-751-5980 

HUTSON INDS .• Box 34235, Dallas. Tex .• 75234,. Tel: 
214-241-3511. TWX: 910-860-5537; Sis. Mgr: P.E, 
Wible 

HY-CAL ENGRG., 12105 E Los Nietos Rd., Santa Fe 
Springs. Cal.. 90670. Tel: 213-698-7785; Mktg. Mgr: 
A.E. Bowman . 

--- Advertisement 

PRODUcrS INCLUDE: Thermal 
Systems; SENSIMETER Indicators, 
digital & analog; Thermocouple Refer­
ence Temperature Systems & Single 
Reference Units; Resistance Tempera. 
ture Sensors & related electronics, i.e. 
signal conditioners, bridges, readout. 
etc.; Thermocouples & accessories; 
CalorilDeters; Radiometers; Pyrheli­
ometers; Test Facilities; Calibration 
Facilities; Applied Research & Engi­
neering. 

HYCOMP INC .• Box 250. Maynard, Mass .• 01754, Tel: 
617-897-4578; Sis. Mgr: N.S. Palazzini 

HYBRID SYS. CORP., 95 Terrace Hall Ave., Butlington, 
Mass., 01803, Tel: 617·272-1522, TWX: 710-332·7584; 
SIs. Mgr: C.M. Kramer .............. _ ...... Pgs. 352,353,1284 
Ariz Phoenix. R. Mays. 4014 N. ,7th SI. 602-279-5243 
Cal Encino. Cardinal. 16024 Ventura Blvd. 

213-788-4540 
Cal San Josa. RDP, 100 N. Wincester Blvd. 

408-248-0120 
Fla Clearwater. Brennan. 211 S. Ewing 813-446-5006 
Mass Attleboro, Engrg. Sis. New England, 617-222-4078 
Kans Overland Pk .• Penzer-Mankus. 5600 W. 95th SI. 

• 913-381-0004 
MassBuriington. Hybrid Sys .• 95 Terrace l1all Ave. . 

617-272-1522 
Minn Mpls. Dalee, 821 Second Ave. 612-377-8383 

eem/1g71 
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Mo Hazelwood, Penzer'Mankus, 400 Brooks La. 
314-731-4334 

NJ Haddonfield, Thomas, 138 Haddon Ave. 
609-854-3011 

NM Albuquerque, A.A. Mays, 8016 Zuni 505-265-7989 
NY DeWitt, DB Assocs., 3307 Erie Blvd., E. 

315-446-0220 
NY Tuckahoe, HAF Spectrum, 65 Circuit 

914-793-1660 
Tex Richardson, Box 1021 214-235-3043 
Va Arlington, Gans-Fryling Co., 2030 16th St. 

703-527-3262 
EXP: N.Y., N.Y., Multiparts Corp., 52 Wall St. 

212-944-4370 
HYDE PARK ELCTRNS., INC., Box 44, Dayton View Sta., 

Dayton, Ohio, 45406, Tel: 513-885-2345; Sis. Mgr: 
W.R. Winger 

HYDOR THERME CORP., 7219 Airport Hwy., 
Pennsauken, N.J., 08109, Tel: 609-663-8600; Sis. Mgr: 
W.O. Delaney 

HYDRO-AIRE DIV., Crane Co., 3000 Winona Ave., 
Burbank, Calif., 91503, Tel: 213-842-6121, TWX: 
213-846-5585; Dir. Sis: N.E. Hauft 

HYDRO MOLDING CO., INC., Plattsburgh, N.Y., 12901, 
Tel: 518-561-5320; Sis. Mgr: S. Levites 

HYGRODYNAMICS, INC., Dept. 0-24, 949 Selim Rd., 
Silver Spring, Md., 20910, Tel: 301-588-6156, TWX: 
301-439-4909; Mktg. Mgr: J. Whitehill 

--- Advertisement --_. 

HYGRODYNAMICS'. humidity 
measurement and control instrumen­
tation includes: HUMIST A T, a hu­
midity controller for air conditioning 
and other humidity control applica­
tions. HYGRO-CHAMP and SA­
·BER-CHAMP, moisture-in-paper test 
equipment; electronic humidity SEA­
SORS, TRANSMITTERS, CON­
TROLLERS and RECORDERS. 

HYKON MFG. CO., 163 E. State St., Box 923, Alliance, 
Ohio, 44601, Tel: 216-821-2320; Mgr: A.F. Duchon 

HYLETRONICS CORP., Newtown Rd., lilt1eton, Mass., 
01460, Tel: 617-486-891-1, TWX: 710-347-0656; Sis. 
Mgr: J.R. Richmond 

HYPERION INDS. CORP., Power Equip. Div., 134 Coolidge 
Ave., Watertown, Mass., 02172, Tel: 617-926-0140, 
TWX: 710-327-1868; Sis. Mgr: R. Goodwin 

HYPERTRONICS CORP., 50 Hunt St., Watertown, Mass., 
02172, Tel: 617-924-1822; Sis. Mgr: R. Macomber 

HYSOL DIV., Dexter Corp., 211 Franklin·St., Olean, NoV., 
14760, Tel: 716-372-6300, TWX: 510-245-2800; V.P. 
Mktg: R.C. Whitson 

I!3M CORP., Ind'l. Prods. Mktg., Dept. EEM, 1271 Ave. of 
the Americas, New York~ NY, 10020, Tel: 
212-262-5203; Sis. Mgr: A.P. Wands 

IC METRICS, 607 Industrial Way W., Eatontown, N.J., 
07724, Tel: 201-229-5544, TWX: 710-722-6682 

ICO/RALL Y, 1015 Corp. Way, Palo Alto, Cal., 94303, Tel: 
415-964-3272; Sis. Mgr: J. Nelson 

iCPN CORP., 156 Sixth St., Cambridge, Mass., 02142, 
Tel: 617-868-5400; Sis. Mgr: R.E. Oaklund ...... Pg. 1333 
Cal Newport Bch, Tekmark West, 4301 Birch St. 

714-540-4412 
III Brookfield, Icon Corp., Box 158 312-485-1350 
III Chicago, Da.ta Elctrns., 5505 N. Menard Ave. 

312-774-1452 
Ind Indianapolis, Data Elctrns., 4165 Millesville Rd. 

317-547-2329 
Iowa Cedar Rapids, Engrg. Sves. Co., 1076 3rd Ave., 

S.E. 319-366-1561 
Kans Prairie Village, Engrg. Svcs. Co., 7924 Capital A 

State line 913-649-4000 
Minn Mpls., Loonam Assoes., Box 35126 612-927-4055 
Mo St. Louis, Engrg. Sves., 6717 Vemon 

314-726-2233 
Ohio Elyria, Icon Corp., 940 Bennett Rd. 216-365-2911 
Okla Tulsa, N/C Southwest, Box 4990 918-747-0303 
Pa Glenside, C.A. Briggs Co., Box 151 216-885-2244 
Tex Dallas, N/C Southwest, Box 35453 214-352-2666 
WashSeattle, Seatronies Inc., 5616 Fourth Ave., S. 

206-767-4330 
For: Can., Toronto, Ont., Sigma ·Can. Ltd., Box 43 

416-239-8161 
ICORE ELECTRO-PLASTICS, INC., 3015 Copper Rd., 

Santa Clara, Cal .. 95051,· Tel: 408-732-5400,TWX:· 
910-339-9293; Sis. Mgr: W. Preston 

ICORE, INC., 3015 Copper Rd., Santa Clara, Cal., 95051, 
Tel: 408-732-5400, TWX: 910-339-9293; Sis. Mgr: C. 
Stanton 

IDALEE ELCTRNS. CORP., 891 Fulton St., Valley Stream, 
N.Y.;J 1580, Tel: 516-825-8955; Sis. Mgr: R. Guss 

IDEAL ELEC. & MFG. CO., E. First & Oak Sts., Mansfield, 
Ohio, 44903, Tel: 419-522-3611, TWX: 810-448-2808; 
Sis. Mgr: E. Strickland . 

IDEAL-HELLERMANN CAN., LTD., 33 Fuller Rd., Ajax, 
Ont., Can., Tel: 416-942-6312; Sis. Mgr: W. Imeson 

IDEAL INDUSTRIES, INC., 4450 Becker PI., Sycamore, III., 
60178, Tel: 815-895-5181; Mktg. Mgr: C.S. Stiles, Jr. 

IDEAL PRECISION METER CO., INC., 214 Franklin St., 
Brooklyn, N.Y.,l1222, Tel: 212-383-6904; V.P. Sis: S. 
June 

IDEAS, INC .. 118 Grand Ave .. Laramie, Wyo .. 82070, Tel: 
307-742-6668; Sis. Mgr: D.A. Nelson 

IE MFG. CO., 3039 W. Carroll Ave., ChiCago, III., 60612, 
Tel: 312-722-6900; Sis. Mgr: S. Geansel 

IFE DIV, Plastic Mold & Engrg. Co., P.O. Box 4265, E 
Providence, R.I., 02914; Tel: 401-438-3315; Sis. Mgr: 
D.G. Barrett 

IKL, INC., 4360 Campus Dr., Newport Beach, Calif., 92660, 
. Tel: 714-540-1301; SI •. Mgr: D. lang , 

--_. Advertisement ---

IKL manufactures a variety of bi­
directional counters and photo-elec­
tric incremental encoders - both rotary 
and linear. Custom low-cost measure­
ment systems for machine tools are 
regularly designed and built in quan­
tity .. Microcode digital micrometers 
available from 0.0001" to 0.000010" 
resolutions. 

ILC, INC., 164 Commercial St., Sunnyvale, Calif., 94086, 
Tel: 408-738-2944; Sis. Mgr: R. Turner 

ILG INDUSTRIES, INC., 2850 N. Pulaski Rd.; Chicago, III., 
60641, Tel: 312-725-8016; Mktg. Mgr: A.S. Henderson 

ILLUMINATION INOS., INC., 610 Vaqueros, Dept. C, 
Sunnyvale, Cal., 94086; Tel: 408-738-2744 Ext 336; Mktg. 
Mgr: E.A. Robinson .............................................. Pg. 1644 
Ala Huntsville, Almega, Holiday Off. Ctr .. 

205-881-1861 
~riz Phoenix, Meas. Conslts., Box 11099 . . 

. 602-264-1279 
Cal Mountain View, R. Muenzer, 1959 Old Middlefield' 

q. I Ow~O"·U"::IIU 

Cal Torrance, Mitronies Industries, 18039 Crenshaw 
Blvd. 213-323-7934 

Colo Arvada, Meas: Conslts., 8660 Ralston Rd: 
303-449-4577 

Conn Stamford, Northeast, 516 Pepper Ridge 
203-329·0012 

Fla Pompano Bch., SEMQUIP, 1900 S. Ocean Blvd. 
305-942-4188 

III Chicago, Brooks Engr., 227 E. Walton PI. 
312-944-1227 

Kans Shawnee Mission, Mid-America ·Elctrns., Box 575 
913-432-8678 

Md Baltimore" Callas EICtrns., 6409 Frederick 
301-744-7711 

Mass Marblehead, Northeast Assoes., Box 31 
617-595-1000 

Mich YpSilanti, Micro Sis. Corp., 650 Greenlawn 
. 313-482-1229 

NJ Upper Montclair, D/R Assocs.;Olympic 
Professional Bldg. 201-744-8378 

NM Albuquerque, Meas. Conslts., Box 6081 
505-344-7385 

NY Great Neck, Krasner, 33 Great Neck 
516-487-0690 

Ohio Dayton, Micro SiS., 1250 W. Dorothy 
'513-298-3033 

'Tex Dallas, Airep Elctrns., 6300 N. Central 
. . 214-363-5291 

IMC MAGNETICS CORP., Ariz. Div., 1900 E. Fifth St., 
Tempe, Ariz., 85281, Tel: 602-967-7851; Sis. Mgr: P. 
Chase 

IMC MAGNETICS CORP., Eastern Div., 570 Main St., 
Westbury, N.Y., 11590, Tel: 516-334-7070, TWX: 
510-222-4469; Sis. Mgr: E. Egan . 

IMC MAGNETICS CORP., Nilw Hampshire Div., Rte. 16B, 
Rochester, N.H .. 03867, Tel: 603-332'5300; Sis. Mgr: 
A. Smith 

IMC MAGNETICS CORP., Western Div., 6058 Walker Ave., 
. Maywood, Cal., 90270, Tel: 213-583-4785, TWX: 

910-321-3089; Sis. Mgr: EW. Blair 
IMPACT-O-GRAPH DIV., Torq Engineered Prods., Inc., 32· 

W. Monroe St., Bedford, Ohio, 44146, Tel: 
216-232-1880; Sis. Mgr: W.S. Mielziner . 

IMPROVED LAMINATED METAL·CO., 775 Eddy St., 
Providence, R.I., 02905, Tel: 401-461-0855; Dir. Mktg. 
RW. Douglass 

IMTRA CORP., 151 Mystic Ave., Medford, Mass ... 02155, 
Tel: 617-391-5660; Pres: W.H. farnham 

INCOR INSTA., 29 Newtown Rd., Plainview, N.Y., 11803, 
Tel: 516-293-8717; Sis. Mgr: M.T. Swift . . 

INCRE-DATA CORPORATION, 6405 Acoma Rd., S.E., 
Albuquerque, N.M., 87108·; Sis. Mgr: R.G. Fischer 

INDAK MFG. CORP., 1915 Techny Rd., Northbrook, III., 
60062, Tel: 312-272-0343; Sis. Mgr: A.R. Cobb 

HYB -INO 
INDEPENDENT INK, INC., 14705 S. Avalon Blvd., Gardllna, 

90248, Tel: 213-321-0181; Sis. Mgr: C.Brucker 
INDIANA GEN'l. DIV., Electro-Mechanical Prods., 517 W. 

Walnut St., ·Oglesby, III., 61348, Tel: 815-883-8453, 
TWX: 910-642-2370; Sis. Mgr: R.D. Wright, Jr. 

INDIANA GEN'l.-PROCESS EQUIP., 6001 S. General 
Ave., Cudahy, Wisc., 53110, Tel: 414-769-8000, TWX: 
910-262-3100; Sis. Mgr: D.G. Morgan 

. INDIKON CO., 76 Coolidge Hill Rd., WatEl'rtown, Mass., 
02172, Tel: 617-926-2710; Sis. Mgr: A. Finn 

INDIT CORP., 79 Albertson Ave., Albertson, N.Y., 11507, 
Tel: 516-747-2510 

INDIUM CORP. AMERICA, 1676 lincoln Ave., Box 269, 
Utica, N.Y., 13503, Tel: 315-797-1630, TWX: 
510-242-0288 . 

INDOFEX, INC .. 7 Cherry Ave., Waterbury, Conn., 06702, 
Tel: 203-757-9291; Sis. Mgr: E.H. Ulm 

INDUSTRIAL COMMERCE, 105-07 Metropolitan Ave., 
Forest Hills, N.Y., 11375,.Tel: 212-268-5277; Sis. Mgr: 
1.E. Bruckman 

INDUSTRIAL CONDENSER CORP., 3243 N. California 
Ave., Chicago, III., 60618, Tel: 312-463-2200; Sis. Mgr: 

, R.W. Felber 

INO'L CONTROL CO., Central Ave., Farmingdale, N.Y., 
11735, Tel: 516-694-3000; SIs. Mgr: G. Altura 

Pgs. 1872,1873 

INO'L DEVICES, 982 River Rd., E!lgewater, N.J., 07020, 
Tel: 201;G43-4084; Sis. Mgr: B. Schnoll 

Pgs. 1474,1475 
Ala Huntsville, Camp. SiS., Box 1156 205-539-6973 
Ariz Phoenix, J.A. Morgan, 1123 N. 7th 602-252-3089 
Cal Hollywood, Westaironics, 1800 N. Highiand 

. 213-466-6201 
Cal Menlo Pk, Frauman Assocs, Box 969 

.. .. 415-322-8461 
Colo Denver, Koether-Cox, 1327: S. Inca St. 

. 303-733-5561 
ConnW. Simsbury, Anchor Engrg. Corp., 6 Arrowhead 

Dr. 203~658-6261 
Fla Ft. lauderdale, Comps. Sis. Corp., 850 E. .' 

uaKlana I'K. Illva. 3U5-51;3-1 1:16U 
Fla St. Petersburg, Camps. SiS., Box. 9545 

813-360-7460 
III Chicago, K.D. Engle, 3621 W. Devon 

312~539-1820 

Kans Leawood, Fixman Eng., 8005 Ensley La .. 
913-649-0679 

Kans Wichita, G. Fixman Engrg. Co., 6631 E. Kellogg 
. 316-MU-2-9433 

Md Baltimore, M/E Assoes., 320 HiII.en Rt!. 
. 301-825-1130 

MassWeliesley Hills, Anchor Engrg., 40 Wash: ' 
617-235-6330 

Mich Oak Pk., W. Spenser, 21500 Green/'eld 
. ,3-398-a005 

Minn Wayzata, G.A. Kelly, Box 22.2 612.-GR-3-7602 
Mo St. Louis, Fixman Engrg., 8160 Stanford· 

314-PA-5-5219 
NJ Cherry Hill, M/E Assoes., 314 Columbia Blvd·. 

609-667-6110 
NY Buffalo, Niagara Elec. SiS., 505 Delaware . 

716-TI-6-4000 
NY Manhasset, Kaelber & Mack, Inc., 75· Plandome 

Rd. :516-MA-7-6620 
NY Rochester, Niagara Elec. Sis. Co., '55 Canterbury 

Rd. 716-BR-1-1223 
Tenn Chattanooga, Ind'i. Hardgoods Co., 809-11 N. 

Market St. . . . 61.5"267-0907 
Tex Dallas, Blackburn Assocs., Box 20073.· 

214-351-9991 
Va Richmond, M/E Assoc •. , Box 9764 703;262-9633 
WashSeattle, Fleehart & Sullivan, 10109 Aurora Ave., 

N. 206-522-1533 
EXP: N.Y., N.Y., J.A. Gross, 41 Union Sq. 212-929-5063 
For: Can.:Windsor, Ont., W. Spenser Co., 3238 Curry 

St. . 519-969-1332 
IND'l. ELEC. REELS, 1509 Chicago St., Omaha, Neb., . 

68102, Tel: 402-341-4600; Sis. Mgr:J.C. Costello 

INO'L ELCTRN. ENGRS., 7740 Lemona Ave., Van Nuys, 
Cal., 91405, Tel: 213-787-0311, TWX: 910-495-1707; Sis. 
Mgr: W.E. Hartman ....................................... Pgs. 1478-1478 
Ala Huntsville, Mekco, 3322 Memorial, S. . 

205-881-3721 
Ariz Phoenix, Gramer, 110 W. Camelback Rd. 

602-279-1231 
Cal Menlo Pk., J. Heaton, 3723 Haven 415-369-4671 
Cal San Diego, L. l. Stoakes, 4438 Ingraham 

714-274-6281 
Colo Denver, Checkmate, 4785 S. Quebec 

303-771-4920 
Conn N. Haven, Kitchen & Kutchin, 22 Broadway 

203-239-Q212 
Fla Orlando, Mekco, 3165 McCrory 305-841-2215 
III Mt. Prospect, Magnuson, 2420 Oakton 

312-956-0700 
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INO - INS 
KansLeawood, Poly-Onies, 4434 W. 90th 913-648-4173 
Md Rockville, Marktron, 651 Lolstrand La. 

301-762-6210 
Md Towson, Marktron, 202W. Pennsylvania 

301-825-8222 
MassLexi~gton, Kitchen & Kutchin; 17 Waltham 

617-862-8230 
Mich Detroit, L Dickelman, 18315 W. Seven Mile 

313-358-2616 
Minn St. Paul, Magnuson, 1246 W. Seventh 

612-227-8495 
Mo Hazelwood, Poly-Onies, 47 Village Sq. Shop: Ctr. 

314-837-0597 
NJ StraHord, A. Luba, 3 Summ~ Rd. 609-784-5000 
NM Albuquerque, Data Handling, 209 San Pablo S.E. 

505-268-0928 
NY Great Neck, E.RA, 330 Great Neck Rd. 

516-482-9320 
NY Kingston, Ossmann Comp., 411 Washington 

914-338-5505 
NY Rochestar, Ossmann Camps., 280 Metro Pk. 

716-442-3290 
NY Syracuse, Ossmann Comps., 132 Pickard BI. 

315-454-4477 
NY' Vestal, Ossmann Comps., '1901 Vestal Pkwy., E. 

. .. 607-785-9949 
NC Burlington, Mekco, 1349 S. Church SI. 

919-226-7177 
Ohio Aurora, EMA, 337 Garfield Rd. 216-562-6104 
Ohio Cemerville; EMA, 35 Compark Dr. 513-433-2800 
Pa PIttSburgh, R. Clark, 10517 Lindberg 

412-242-9500 
Tex Dallas, Norvell, 10210 Monroe . 214-357-6451 
Tex Houston, Norvell, 6440 Hillcroft Ave: 

.'. 713-774-2568 
WashMercer Island, J. Anderson, Box 637 

. 206-232-0484 
INDUSTRIAL ELCTRN. HARDWARE, 109 Prince St., New 

York, N.Y., 10012, Tel: 212-0R-7-1881, TWX: 
710-581-4338; Sis. Mgr: M. Offerman . 

IND'L. ELCTRN. RUBBER, 8589 Darrow Rd., Twinsburg, 
Ohio, 44087, Tel: 216-425-7121 . 

INDUSTRIAL FORMULATIONS,' 175 Terminal Dr, 
Plainview, N.Y., 11803, Tel: 516-433-1182; Sis. Mgr: P. 
Novogrod . A 

IND'L, GAUGING & CONTROt.:, 296 Westport Ave., 
Norwalk, Conn., 06851, Tel: 203-847-4581; Sis. Mgr: I. 
Russell . 

INDUSTRIAL INVENTIONS, INC., RD2 463 .U.S. 1, 
Monmouth Jct., N.J., 08852, Tel: 201-329-6000; Sis. 
Mgr: H. Star. . . 

INDUSTRIAL MICROWAVE, 520 Martin PI.: Scotch Plains, 
N.J., 07076, Tel: 201-322-441 j,TWX: 710-997-9512; 
Sis. Mgr: H.J. Schatz .' 

INDUSTRIAL ,NUCLEONICS, 650 Ackerman Rd., 
Columbus, Ohio, 43202, Tel: 614-267-6351; Pres: D.L. 
Nelson' 

INDUSTRIAL RETAINING RING, 57 Cordier St., Irvington, 
N.J., 071.11, Tel: 201-92~-5000, TWX: 201-621-7816; 
Sis. Mgr: P.L. Allpeter 

IND'L. SOLID STATE CONTROLS, Box 934, York, Pa., 
17405, Tel: 717-848-2825; Sis. M,9r: R.G. Schaffer 

IND'L TECTONICS, 18301 S. Santa Fe Ave., Compton, 
. Cal., 90224, Tel: 213-537-3750, TWX: 910-346-6302; 

Sis. Mgr: H.L. Meek 
IND'L. TECTONICS, Ball Div., Box 1128, Ann Arbor, Mich., 

48103, Tel: 313-426-4681, TWX: 810-223-6058; Sis. 
Mgr: F. ~jac 

IND'L TEST EQUIP., 20 Beechwood Ave., Port 
Washington, N.Y., 11050, Tel: 516-767-5253; SIs. Mgr: I 
U;'Schrelbman ........................... __ ............... Pgs. 497,7~3 
Ala Huntsvilia, Intem'l. Scientific Instru., Box 2091 

. 205-536-9686 
Ariz Phoenix, Luscombe Engrg., Co., 222 W. Osborne 

Rd. ' 602-274-1542 
.Cal Pasadena; Luscombe Engrg., Co., 610 S. Arroyo 

Pkwy. . 213-684-2000 
Cal San Mateo; Luscombe Engrg., Co., 220 E. Third 

Ave. . . 415-342-7057 
DC WaShington, Powell-Pendergraph, 7979 Old 

Georgetown Rd.. 301 -656-4535 
Fla Maitland, E.I.R., Inc., Box 943 305-644-9595 
III Chicago, Midyiest Elctrn" 5707 W. Division 

. 312-626-0030 
MassNee(jham, Addelco, 56 Pickering SI. 

617-444-4754 
MICh Farmington, Carter, McCormic, & Peirce, 23995 

Freeway Pk.. 313-447-7700 
Ny Great Neck, Industron Assoes., Inc., 300 Northern 

Blvd. 516-HU-7-2620 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Lorain 2·16-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, 5423 

Webster 513-278-5873 
Pa Hatboro, Powell-Pendergraph, 206 Mill . . 

215-8B7-1135 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 
Ctr. 412-824-3760 

Wisc Waukesha, Midwest Elctrn.,.1317 Garfield 
414-542-5129 

EXP: N.Y., N.Y., Ad. Auriema, 120 Liberty 
212-349-8220 

EXP: Can., Ont., Whittaker Eldtrn., 42 Howden, Ottawa 
5 613-224-1221 

INDUSTRIAL TIMER DIV.,. Singer Co., U.S. Hwy. 287, 
Parsippany, N.i, 07054, Tel: 201-887-2200; Sis. Mgr: 
P. Mariniello 

IND'L TOOLS, 201 Bryant SI., Ojai, Cal., 93023, Tel: 
B05-646-5561; Sis. Mgr: W.B. Burr, Jr. 

INDUSTRIAL WASHING MACH., 32 Main St., Matawan, 
N.J., 07747, Tel: 201-566-4660; Sis. Mgr: H.M. Sadw~h 

IND'L. WINDING MACH., Box 45,River Edge, N.J., 07661, 
I Tel: 201-488-4492; Sis. Mgr: HW. Roehrig 

INERTIAL MOTORS CORP.,. 280 N. Broad St., 
Doylestown, Pa., 18901, Tel: 215-345-1010; Sis. Mgr: 
E.S. Mihalko 

--- Advertisement ---

Mimufactures LOw Inertia D.C. Mo­
tors for use in applications where mo­
tion. control is required: The extreme 
high torque to Inertia ratios enables 
these motors to accelerate to 3,000 
RPM in less than .00001 sec. with 
stepping rates of 2,000 steps per sec­
ond per revolution. Available in all 
sizes from I &7/8".to 6.5" 0.0., with 
integral digital and analog tachome­
ters. 

INFINETI.CS, INC., Electro-Magnetic Div., 1601 Jessup St., 
Wilmington, Del., 19802, Tel: 302-658-2471.; Sis. Mgr: 
T.A. C0p'eys :. 

INFO-LITE CORP., 2337 lemolne Ave., FI. Lee, N.J., 
07024, Tel: 201-947-6646; Sis. Mgr: J. Cartelli 

INFODEX, INC., 7 Cherry Ave., Waterbury, Conn., 
06702, Tel: 203-757-9291; Sis. Mgr:.E.H. Ulm 

, Pg.49B 
Cal Mtn.View, IFM-North, 2269 Middlefield Way 

. . . 415-961-2828 
III laGrange, Bard Assocs., LaGrange Pk .. 

" 312-354-{)660 
Ind Indpls., ,Bard Assocs., 4002 Meadows 

312-849-2723 
Kans Lenexa, Bard Assoes" 13100 W. 95th 

. 913-888-2673 
MassBurlgtn:, Resch. Instrs., B7 Terr. Hall 

. 617-272-1800 
Mlnn Mpls., Bard Assoes., 4649 w: 77th St. 

612-866-1700 
NJ Rockaway, Data Rep. Assoes., Box 245 

\ 201-625-2233 
NY' Huntington Sta., Data Rep., Box 164 . 

516-423-7677 
Ohio Aurora, E.M.A., Inc., Box 275 216-247-4488 
Ohio Centerville, E;M.A., Inc., Box 191 513-433-2800 
Pa Norristown, Data Rep. Assocs., Box 349 

215-279-8210 
Tex Hollston, Noakes Engrg., Box 36258 . 

. . 713-529-6213 
Tex Irving, Noakes Engrg., Box 96B 214-255-{)441 
Va Falls Church, Jay Co., 2914 Annandale Rd. 

. 703-534-7800 
WashSeattle, Assoc. Inds., 3711' S. Hundson St.' 

206-723-5600 
INFORMATION DISPLAYS, INC., 333 N. Bedford Rd., Mt. 

Kisco, N.Y., 10549, Tel: 914-241-1000, TWX: 
710-571-2179; V.P. Sis: C. Machover . 

liIIFORMATION HANDLING SVC., Denve, Technological 
Ctr., Box 1154, Englewood, Colo., BOlIO, Tel: 
303-771-2600; N'tl Sis. Mgr: J.S. Ward 

INFOTRONICS INSTR •. CORP., See Dohrmann 
INFRARED INDS., INC., Electro-OptiCS Div" Box 989, 

Santa Barbara,-Cal., 93102, Tel: 805-684-4181, TWX: 
910-336-1140; Sis. Mgr: S.D. Grandfield 

INFRARED INDS., Photoconductor Dlv., Waltham, Mass., 
02154, Tel: 617-B93-5400, TWX: 710-324-1199; Sis. 
Mgr: A.G. Hurd 

INGERSOLL PRODS., Div. Borg-Warner Corp;, 1016 W. 
120th St., Chicago, III., 60643, Tel: 312-264-7800, TWX: 
910-221 ,50Bl; Mktg. Mgr: J.G. Jaworski 

INJECTION PLASTIC CORP., 8124-30 N. Ridgeway Ave., 
Skokie, ill" 60076, Tel: 312-267-3B88; Sis. Mgr: W. 
Hays 

INJECTORALL ELCTRNS. ·CORP., 4 North Rd., Great 
Neck, NX, 11024, Tel: 516-487-6015; Pres: E. 
Wollman . '. 

INLAND MFG. CO., 1108 Jackson St., Omaha, Neb., 
68102, Tel: 402-342-1108; Sis. Mgr: T.R. Gomez 

INLAND MOTOR CORP. OF VA.; 501 First St., Radford, 
Va., 24141, Tel: 703-639-3973, TWX: 710-875-3740; 
Sis. Mgr: L. Davis 

INLAND TESTING LABS., INC., Sub. Gen'l. Testing Labs., 

7845 Nagle Ave., Morton Grove, III., 60053, Tel: • 

312-968-0770; Sis. Mgr: L.M. Sonenthal 

INMANCO, INC., 3800 West 42nd St., Chicago, III., 60632, 

Tel: 312-247-6900; Sis. Mgr: SA Sargent 

INNOVATEK ENTERPRISE, Smithfield Rd., Millerton, N.Y., 

12546, Tel: 914:373-9122; Sis. Mgr: P.F. Fitts 

INSACO, INC., Box 422, Quakertown, Pa., 18951, Tel: 

215-536-3500,TWX( 510-661-5943; Sis. Mgr: P.E. 

Haines 

INSCO CORP., Main St., Groton, Mass., 01450, Tel: 

617-448-6369; Pres: D.L. Ammen 

INSPECTION SYSTEMS, Div.Delta Sonics, Inc., 12918 

Cerise Ave., Hawthorne, Calif, 90250, Tel:' 

" 213-772-1409; .Sls. Mgr: G.H. Lynn 

·INSTRON CORP., 2500 Washington St., Canton, Mass., 

0202f, Tel: 617-828-2500; Sis. Mgr: A.J. Donius 

INSTRU-LEC CORP., 520 Homestead Ave., Mt. Vernon, 

N.Y., 10550, Tel: 914-668-3754; Sis. Mgr: R. Hobert 

INSTRULAB, INC., 1205 Lamar St., Dayton, Ohio, 45404, 

Tel: 513-223-2241, TWX: 81 0-459-1926; Ass!. Sis. Mgr: 

W. Rollert 

INSTRUMENT DATA PRODUCTS, 3 M Co., 300 S. Lewis 

Rd., Camarillo, CaL, 9301.0, Tel: 805-482-1911, TWX: 

510-866-7099; Mgr: M.J. Ackerman 

INSTRUMENT DISPLAYS, 18 Granite St., Haverhill, Mass., 

01B30, Tel: 617-374-0311; Sis. Mgr: T. Chadurjian 

INSTRUMENT ENGINEERING CO., 3100 Longhorn Blvd., 

Austin, Tex, 78758 

. INSTRUMENT LABS. CORP., 315 W. Walton PI., Chicago, 

111.,60610, Tel: 312-642..0123; Sis. Mgr: H. Taylor 

INSTR.RESCH. CO., Box 231,l,Incoln, Mass., 01773, Tel: 

617-897-7647; Sis. Mgr: B. Hotibs , 

INSTRUMENT RESISTORS, 503 Adamston Rd., Brick 

Town, N.J., 08723, Tel: 201-477-5454; Sis. Mgr: H.G. 

Melick. 

--- Advertisement --­

INSTRUMENT RESISTOR Com­

pany's new line of InResCo Reed 

. Relays has been expanded and now 

covers a wide. area of Printed Circuit 

designs. Form A B & C as wellas com­

binations are now available. Low cur­

rent draw & low price are featured. 

Special'designs to your specifications 

our specialty. . 

INSTRUMENT SPECIALTIES, 276 Bergen Blvd~ Little 
Falls, N.J., 07424, Tlil: 201-256-3500, TWX: 
710-988-5732; Sis. Mgr: W.C. CarSon 

PgB. 2760,2761 

Cal Palo Alto, O'Donnell Assoes., 1955 B EI Camino 

Real 910-373-1154 

Cal Torrance, O'Donnell Assocs., 18053 Crenshaw 

Blvd. 213-323-9243 

MassW. Concord, Sls .. Engrg., Baker Ave. 

617-369-3943 

Minn St. Paul, Northport Engrg:, Inc., 2027 Grand Ave. 

612-698-3841 

Mo St. Louis, Ryder Pratt Assocs., 6710 Clayton Rd. 

314-647-2632 

NC Charlotte, McLean Sis. Co., Box 17604 

704-366-2675 

Ohio Cincinnati, J.G. Mclaughlin & Assoc., Box 43138 

513-561-2285 

Tex Irving, Lee Sis. Co., Box 5568 214-255-5043 

INSTR. & CONTROL SYS., INC., 129W. Laura, Addison, 

III., 60101, Tel: 312-543-6200, TWX: 910-851-4955; 

Sis. Mgr: H. Washington" 

INSTRUMENTATION TECH. CORP" 18811 Napa St., 
Northridge, CaIH., 91324, Tel: 213-886-2034; Sis. Mgr: 

G. Hlmler 

INSTRS. FOR IND., INC;, 151 Toledo St.,Farmlngdale, 

N.Y., 11735, Tel: 518-694,-1414; SIB. Mgr: J.D. 
Fahnestock .... _ .................... _ ... ". __ ...... _ .. Pg. 1285 conl'd 
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MANUFACTURERS Be SALES OFFICES DIRECTORY INS- INT 
COf1I'd --- Adv~rtisem~nt ---

IFI manufactures BROADBAND 
POWER AMPLIFIERS with instan­
taneous bandwidths (flat within 1.5 
db) to 15 octaves. Power outputs from' 
"milliwatts to. kilowatts" can be ob­
tained using conventional signal gen­
erators, sweepers and synthesizers as 
drivers. Typical systems cover.10 kHz 
to 220 MHz without tuning or band­
switching. 

Most requirements can be met with 
off-the-shelf hardware. Specials are 
produced quickly and inexpensively 
with standard modules. 

Since we know more about broad-
· band power amplifiers than anybody, 
why not can us direct, conect if you 
wish. Ask for Jim Fahnestock or EI 

· Swanson (516-694-1414). It's the 
quickest, surest way to "get direct an­
swers to your questions and authorita-

· tive .information about our. products. 
West of the Rockies can Del Black 
(714-~21-6600). 

Or if you prefer, drop us a note de­
scribing. yo~r requirement. Our re-

· sponse win be prompt and thorough. 

INSTRUMENTS; INC .• 3'434 Midway Dr .• San ~go. Calif .• 
11211!). Tel: 714-22a:.7156; Sis. Mgr: D;C: Kalbfell 

INSULATING . FABRICATORS. 150 Union Ava .• E. 
RUtherford, N,J .• 07073. Tel: 201·939·7392; V.P. Mktg: 
M.E. McGuire 

INSULATING SHAPES. INC .• 1381 Seabury Ave .• Bronx. 
N.Y .• 10481. Tel: 2·12·SY·2-4400 

INTECH. 1.220 Coleman Ave .• Sanla Clara. Cal .• 95050. 
Tel: 408·244-OS00; TWX: ~1(J.338·0254; V.P. Mkt9. B. 
. Jumper . . 

INTEGRATEOCIRCUIT ELCTRNS.. INC.. Div. of 

, ~~!!I~O~~.~~~~~~~!~e,!._A~~ .• ~al.~~ •. ':Aass .• 
__ .............. ~ ...... - ........ - ....... , '. , .. " .... ""11:11. ,-" "'rUU"IQI'\ 

INTEGRATED CIRCUIT ENGRG .• 4900 E; Indian School 
Rd .• phOenix. Ariz .• 85018. Tei: 602·959.4760. TWX: 
910·950-1285; 'Sis. Mgr: G.R. MadlaOO . 

INTEGRATED CONTROLS. 6532 Wellesley PI.. San 
Diego; Cal .• 92122. Tel: 714-453-5800; Sis. Mgr: G.B. 
Johnson: 

---. Advertisement ---

ELECTRONIC. AND ELECTRO· 
OPTICAL INSTRUMENTATION 
FOR INDUSTRY .' 

BatterY Powered low levi:! amplifi. 
ers and signal conditioners for. the 
laboratory. . 

Isolation and trans4ucer amplifiers 
fot industrial applications. 

'Scope-Mate, low cost oscilloscope 
· camera sets 'for general purpose oscil· 
lographi!= data recOrding. 

Representatives located in major U. 
S. cities and European countries. 

INTEGRATED DEV. & MFG. CO .• 510 E. Washington. 
Chagrin Falls. Ohio. 44022. Tel: 216·247-5100; Sis. 
Mgr: D.B. Cordes 

INTEGRATED ELCTRNS .• 900 Walt WhItman Rd •• 
. Huntington Station. N.Y:. 11746. Tel: 516-271-4100 

INTEL CORP .• 365 Middlefi8ld Rd .• Mountain View. Cal .• 
94040. Tel: 415-969·1670; Sis. Mgr: A.F. O'Hare 

INTEJW:OMPUTER ElCTRNs.. 1213 ~alnl\t Sl, 
~nsdale,PIIi., 19446, Tel: 215-855-0922 

Pgs. 354-358 
Ariz Sl;ottsdale. Fryco; Box 460 602·945-3281 
Cal Los Altos. IFM North. 2235 GranfRd. I' 

415·961-2828 
Cal Los Angeles. IFM South. 3455 Cahuen'ga Blvd.:-

. 213-469-1641 
Md . Bethesda. Bartlett.Assocs .• 4405 E. WI/st Hwy. 
. 301-656-3061 
Mass Chelmsford. 5 & 5 Elctms:. 93 Chelmsford SI. 

, . 617-256-8731 
NY White Plains. Bartlett Assoes .• 470 Mamaroneck 

Ave. 914·949-6476 
Ohio Cleveland. Data·Tron. 7016 Euclid Ave. 

216-391-8421 
Pa . Wayne. Bartlett Assocs .• 130 W. Lancaster Ave. 

. . . 215-688-7325 
Tex Dallas. GipeAssO(;S .• 2653 Tarna Or: 
For: Can .• Agincourt. Ont.. Electromechanical Prods.. 

Markhani Rd. 416-293·70.11 

INTERooMARKET, INC., 1920 Walikegan Rd., Gll/llvlew, 
111.,60025, till: 3120729-5330; SIs. Mgr: H.M.'Scott 
, , Pg .. 1473,1928 
Ala. Huntsville. Winfield Southeast. 512 Lanier 

. . 205-536-0857 

See Page 857 for TRADE NAME DIRECTORY 

Ariz Scottsdale. J. Swanson. Box 172 602-947-4379 
Cal Burlingame. Leddy Assocs .• 1319 Howard Ave. 

, 415-347-5247 
Cal Los Angeles. Universal Comp .• 2330 Westwood 

Blvd. 213-474·1537 
Conn Berlin. White Sis .• Box'122 203·224-0423 
Fla Miami Beach. Geartner. 1125 71s1 St 

. 305-861-3661 
Fla Orlando. Geartner. 1221 Lee Rd. '305-299-1.000 
Ga Allanta. Winfield SO\IIh8asl. 2991·0 N. Druid Hills 

N.E. . ' .' 404-636-3023 
III Chicago. Actronic Sis. Engrg,. 4750 N. Milwaukee 

312·286-1037 
Mass Needham. While Sis .• 20 Chestnul 51. 

617-444·3676 
Mich Farminglon. Carter. McCormic & Peirce. 23995 

Freeway Pk. 313-477·7700 
NJ Harrington Pk .• Metro Tech. Sis .• 39 Bluefield Ave. 

, 201-768·6495 
. NY Jericho. MQtro Tech. Sis .• 333 .N. Broadway 

516·935-3330 
NC Raleigh. Winfield !loutheast. 4909 Carteret Dr. 

. . 919-787-2841 
Chi<! Cleveland. Carter. McCormic. & Pairce. 21380 

Lorain Rd. 216-333·5650 
Ohio Dayton. Carter. McCormic. & Pairce. 5423 

Webster St. 513·276-5873 
Pa Pittsburgh. Carter. McCormiC. & Peirce. 201 Penn 

Ctr. Blvd. '. 412·824-3760 
Tex Dallas; RMC Engrg .• 2924 Blystone lao 

214-357-0161 
WllshSeattle. C. Lyle Reeve. 210 N. 171sl 

. 206-542·5689 
For: Montreal. Que .• Can .• HoW. Brieger Sis .• 5253 . 

Decarie Blvd. . 514-482-0722 
For: Thornhill. Ont.. Can .• Elctm. Compo Inti .• 5 

Guardsman Rd. 416-889-0212 

INTER-TECH. GRP.,INc., Bo'-23, Irvlngton-on-Hqdaon, 
N.V., 10533, Te~ 91+l V+8822,.TWX: 710-564-0802; Sis. 
M.gr: G: .Morrow -.~ •• ~_ •• ___ ••• _____ •• Pgs. 1998,2759 
I'\rlZ ~CO[(5aare. I"'Blmer ASSOC •• ~a~u c. Josnua free 

lao . 602·947-4666 
Cal Siln. Carlos. Melchior. 820 B. Cherry 51. 

415-591-7383 
Cal San Gabriel. R. G. MQve. 244 Milton 

213·283-1669 
polo Denver. Palmer AsSocs .• Box 4383' 303-255-9961 
Fla Maitland. H. Sarkis. 671 Dommerich 
· " 305-647.3671 
III Chicago. J. Gollon Co .• 4319 W. Irving Pk. 

. 312·725-7870 
III Plalo Center. I. Mansfield 8. Assoc .• Muirhead Rd. 

. 312·742-3700 
Md T1moniunl. Heller·Freedman. Box' 293 

.' 301·252-4780 
MiM Min~eapolis. Int'l. Sis .• 8703 Beard 612·681-6683 

. Mo 51. LOUis. <::oombs. 11734 lakland Ind. Dr. 
. 314·542-3657 

N,J Fair lawn. C.R. Mayer Assocs .• Box 464 
" '.' 201-791-8989 

NY Lynbrook. H.B. Hell. Box 623 516-LY·9-3351 
NY Syracuse. NeylorElec .• 1718.Erie 315-GR·2·9183 
Ohio Cincinnati. I. w: Grothouse. 3682 Edgebrook 

513-611-8814 
Pa Ardmore. Heller-Freedman. Box 391 

215-649-3679 
Tl!x Dallas. Southwesl Elctm. IOOs .• ,621 Meadows 
· BI~g. 214-363~1671 
WashSeattle. H .. Levlnson •. 121.1 E. Danny Way 
· . . . ..' 206-323-5100 

INTERCONTINENTAL ElCTRNS .• 319 Chestnut'St. E. 
Rochesler; N.Y •• 14445. Tel: 716-~6-7a50; Sis. Mgr: 
fl. Main '. 

--. --. Advertisement .. --. -

. Manufacturers of Process Control Sys­
tems, Machine Control Systems. Ana­
log, and Digital Instrumentation, 
Temperature Controls and Motor 
Speed Controls. Design and Mant$c­
turing services available' for both long 

. ..and short run requirements. 

INTERDYNE CO .. 2217 PUrdue Ave:. Los AngeleS. Cal.. 
90064. Tel: 213-47NI051. TWX: 91 ()"342-6490; Sis. 
Mgr: C.G. Liotta 

INTERELEcTRONICS CORP~ 650. U.s. Rte. 303, 
Conge .... N.V., 10920, Tel: 914-EL-8-8OOO; Sis. Mgr: M.H. 
PIntaR •• __ .... ____ .;._._._._._._~.~ •• ____ ••• Pg. -735 

INTERFACE. INC .• Box 1652. Scottsdale. Ariz .• 85252; Tel: 
602·946-9100;V.P: F:L. Sctluite 

INTERUND ELCTRNS.; 3800 Oakcllff Rd .• Doraville. Ga .• 
, !!0340. Tel; 404-'146·9644; Sis. Mgr: G.M. Potter. Jr. 

INT'L COMM .. 7820 N.W. 36th Ava .• Miami. Fla .• 33147. 
Tel: 30$-691-1220. TWX: 81()..846-6588; V. p, Mktg: 
J.B. Gerber 

INT:L. COMPUTER PRODS,. Box 34484. Dallas. Tex,. 
75234. Tel: 214·239-5381; Sis. Mgr: A.R. Kramer 

INTERNATIONAL CRVSTAL MFG., 10 N. lee St., 
Oklahoma CHy; Okla., 73102, Tel: 405-CE-6-3741. TWX: 
910-831-3177 _ •••••• _ ••••••.••••••••••••.•••••••••.••••• Pgs. 1404,1405 
INTERNATIONAL DIODE CORP .• 90 ForreSt St.. Jersey 

City. N,J .• 07304. Tel: 201·432·7151 

INTERNATIONAL ELECTRO EXCHANGE CORP., 6851 
Oxford St, Minneapolis, Mlnn., 55426, Tel: 
612-929-7875, TWX: 91()"576-2469; SIs. Mgr: O. Kinney 

Pgs. 1922-1925 
Cal Alhambra. M.W. Riedel. 2215 W.Valley 

213·283·7694 
Cal Mountain View. Weseloh. 1445 Meadow lao 

415·961·0565 
Mich lathrup Village. R.C. Nordstrom Co,. Box 32 

.313-444·4417 
Minn Mpls .• G.E. Arneson. 400 Viking Dr, 612-920·2086 
Ohio Dayton. Dynel Co .• ,Box 7·Cenlervilie B'r. 

. 513-434-6467 

INT'L ELECTRo-MAGNETICS, E~lc Dr. & 'Cornell Ave., 
PalaUne,' III., 60067, Tel: 312-35&,4622; Sis. Mgr: J. 
Pretto . .,.. ..... _ •• _ .. _._ ................... _ ••• _ ......... ~_ •• Pgs. 310,31-1 
INTERNATIONAL ElCTRN, IN OS .• Div .• Callins Inds .• Box 

"C". Greenfoeld. Tenn.. 38230. Tel: 901·235·2234. 
TWX: 81 0-590-3779; SI~. Mgr: Frank Acuff 

INT·L. ELCTRN. RESCH .• 135 W. Magnolia Blvd .• Burbank. 
Cal.. 91508. Tel: 213·849·2481. TWX: 910·498·2206; 
Adv. Mgr: Van Der Boom . 

INT'L. ELCTRNS .• 316 '5. Service Rd,. Melville. N.Y .• 
11746. Tel: 516-694-7700. TWX: 510-224·6427; Sis. 
Mgr: E.J. Porto 

INT'L ·ELCTRNS., I.E.G. CapacHor DIY., Meivllle. N.Y., 
11746. Te~516-694-7700, TWX: 51()"224-6427; Sis. Mgr: 
l Friedman .• _. __ ._ ...... _._._ ................................. Pg. 2418 

III Chicago. A.D. Marco. 8501 W. Higgins Rd. 
. 312-693'2067 

INT·L. INSTRS .• Div. Sigma Instrs .•. 88 Marsh Hill Rd .• 
V,!dllytf, Curlll., UO'tII. lei: j!U~-llfO-4/11; ~IS. Mgr: 

D.R. Lynch 
INTERNATIONAL LIGHT. Dexter Ind·1. Green. 

Newburyport. Mass .• 01950. Tel:. 617·465·5923; Sis. 
Mgr: R:H. Winn 

INT·L. MICROWAVE. 33 River Rd,. Cos Cob. Conn .• 06807. 
Tel: 203-661-5924. TWX: 710-579-2925; Sis. Mgr: M.R. 

, Rosenzweig 
INT·L. PRODS .. Box 405. Atchison. Kans ..• 66002. Tel: 

. 913-EM·7·1934; Sis. Mgr: T. Moorhead 

INT'L RADIO" ELCTRN8. CORP., See Crown Inl·l •. 

INTERNATIONAL RECTIFIER. Semlconduclor Dlv., 233 
Kansas St, EI Segundo, Cal •• 90245, Tel: 213-676-6281, 
TWX: 910-348-6291; Sis. Mgr: W. Wagner •••••• Pg. 1807 
Alas Anchorage. H.J. lang. 1406 47th Ave . 

. 907·279-5741 
Ariz' Phoenix. Sheller·Kahn. 2017 N. 7th 602-258·7893 
Cal L.A .• Int'l. Rectilier. 1325 EI Segundo 

213-678·2181 
Cal Min. View. A. Haitman. 1901 Old Middlefield Wily 

415·969·0660 
.cal San Diego. King & Cassidy Elctrns .• 8855 Balboa 

Ave. 714·278-7640 
Colo Denver. Sheller·Kahn. 2422 S. Downing' 

, 303·733·6330 
Fla Miami. Inl'[ Rectifier. 4230 S.W. 15th St. . 

. 305·445·5201 
Ga Atlanta. Grady Duckett; Box 29067 404-451·3529 
III Des Plaines; Inl'l. Rectifier. 2720 Des Plaines 

. 312·299·7181 
Iowa C9darRapids. Seltec Sis .• 4403 1 st Ave .• SE . 

. 319·362-8155 
. Md Silver Spring. Int'l. Rectifier. 8605 Cameron 

. . . 301·589-3305 
MassLexinglon. Int'l. Reclifier. 2 Millta Dr. 
. ... . '. 617·861·1820 

Mich Uvonia. Inl·1. Rectifier. 19500 Middlebelt 
" ." 313·477-3131 

Minn Mpls .• Int'l. Rectifier. 5009A Excelsior 
, .... '612·920·1200 

Mo. ,Hazelwood.lnl"1 Rectifier. 47 Village Sq. 
314·638·6333 

NJ Palisades Pk .• Int'l, Rectifier, 71 Grand . 
. . 201·943·4554 

NM ·Albuquerque. Sheller·Kahn Co .• 405 Ortiz. NE 
505'265-7077 

NY Buffalo. A. Mitscher. 496 Ellicott Sq. Bldg. 
,. 716·854·2518 

NY New York. Int'l. Rectifier 212·565·0882 
NC Charlotte. Int'l. Rectifier. 1135C Commercial 

, 704-372·9190 
Ohio Cleveland. Inl'I' Rectffier. 25000 Euclid '. 

. . 216·261-2135 
Ohio Kettering. Int·I.Rectifier. 3490 S. Dixie 

, 513·299·2635 
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INT - IRe, 
Pa Abington. Inti. Rectifier. 1355 Old York 

215-886-0130 
Tenn Nashville. R. Mitscher. 2508 Stones River Cl. 

.' '. 615-883-2220 
Tex Dallas. Int·1. Rectifier. 13125 Tahoe Dr. 

, . 214-233-7431 
Tex Dallas. Tesco Co .• 2837 Anode SI. 214-358-3521 
WashBelievue. Vanlage Corp .• 300 120th Ave .• N.E. 
Wisc Milwaukee. Int'l. Rectifier. 2825 N. Mayfair 

. 414-258-2280 
For: Can .• Scarborough. Ont.. Int'l. Rectifier. 330 

Nantucket 418-755'7793 
INT·L. REGISTER. 4700 W. Montrose Ave .• Chicago. III.. 

80641. Tel: 312-282-7300; Vice Pres: R.C. Bedford 
INTERNATIONAL SCANATRON SVS .• 1623 Straight Path. 

Wyandanch, N.V., 11798, Tel: 516-643-7111; Sis. Mgr: 
J.F. Verruso 

INTERNATIONAL TECH. SVC., Box 299. Glen Ellyn. III., 
60137. Tel: 312-858-0199 

INT'L. TRANSDUCER, 640 McCloskey Pl., Goleta, Cal., 
93017; Sis. Mgr: J.A. Scopatz 

INT'L WAX REFINING CO., 99 E. Hawthome Ave., Valley 
Stream, N.V., 10603, Tel: 518-LO-I-2500 

INT'L. WIRE & CABLE. 1300 W. Fleicher St., Chicago, III., 
60657, Tel: 312-477-3535 A. Lassers· 

INTEFINATIONAL WIRE PRODS., 500' W. Main si., 
Wyckoff, N.J" 07481, Tel: 201-891-5800, TWX: 
710-988-5839; Sis. Mgr: R.S. Kelly 

INTEROCEAN SYSTEMS, 3446 Kurtz St., San.DiI!9o. Cal., 
92110. Tel: 714-297-2997; Mktg. Mgr: J.E.·Lesch 

INTERSIL,INC., 10900 N,Tantau, Cupertino, CaIW.;95014, 
Tel: 408-257-5450. TWX: 910-338-0228; Sis. Mgr: R. 
Hammer 

INTERSTATE ELCTRNS. CORP., Prods. Dlv., Box 3117, 
Dept 7000, Anahelln, Cal., 92803, Tel: 714-772-2811, 
TWX: 714-776-02io; SIs.Mgr: J. C.Norburg .... Pg.499 

Ala Huntsville, Mekcil Assocs., Holiday Off. Ctr. . 
205-881-3721 

Ariz Phoenix, Mm. Canslts., Box 11099 
602-264-1279 

Cal Burbank, R: Olander, 540 HollYwoOd Way 
. . 213-843-5200 

Cal Santa Clara, R. Olander, 1400 Colemari . 
408-247-1788 

Colo. Arvada, Meas. Conslts., Box 203 303-423'()o10 
Conn Hartford, Instr. Assocs., 234 Murphy. . 

203-525-9367 
Fla . Orlando, Mekco Assocs., 3165 McCrory Rd. 

. 305-641:2215 
Kans Overland Pk., Tech. Rep~.; 9009 W. 95th SI. 

913-381-5852 
III Chicago, .L. Green. 521.8 W. Oiversey 

312-286-8824 
Ind Indianapolis, L. Green,. 11.11 E. 54t!t SI. 

I • 317·253~2087 
. Md Silver Spring, Sel-Tronlcs, 721 Ellsworth. .' 

301-589-3391 
Mass Bedford, Instr. Assocs., 175 Middlesex 
.'. . 617 -275-D700 
Mlch Detroit, B. Hocker, 28847 Grand River 

. . 313-531-1403 
Minn Minneapolis, L. Green, 6225 UniverSity, N.E. 

612·781-1611 
1.40 Hazelwood. Tech. Reps., 8618 Latty AVII. 

314-524-6900 
NJ Fairfield. KLS Assocs., 387 Passaic Ave. 

201-227-2900 
NM Albuquerque, .Meas. Conslts., Box 6.081 

. 505-344·3575 
NV Albany, J. Reagan,6 Highland Ave. 518-489-4777 
NV Binghamton, J. Reagan, 52B Crestmont 

807:723-9861 
NV Kings Pk., KLS Assocs. 212-233-4849 
NV Newburgh, J. Reagan,Box 2547 914·561-4510 
NV New Hartford, J. Reagan. 41 Woodberry 

. 315-732-3775 
NV Rochester, J.Reagan, 891 Monroe 716-473-2115 
NC .Burlington, Mekco AssoCS., 1349 S.Church 51. 

. 919-226-7177 
Ohio Cleveland Hts .• B. Hocker, 2262 Westminster . 

216-734-:4433 
Ohio Dayton, B. Hocker, 1400 Devereux '513-298-8638 
Ore . Hillsboro, Showalter.Judd, Inc., 1445 N.E. . 
. Arrington .' . . 503-648-6372 

pi King of P,,!,ssla, S & S. Boro Une Rd.. . 
215-265-3450 

Tex' Austin, A. Barnes Co., Box 9748 512-454-4371 
Tex Houston, A. Bames Co .. 3801. Kirby St. . 

. 713-523-7333 
Tex RiChardson, A. Barnes Co., 740 S. Sherman SI. 

: . . .... .' 214-235-4541 
WashSeattle, Showalter,..Judd, 1806. S. Bush . 
.' . 206-324-7911 

For: Can., Montreal, Que., Radionies; 195 Graveline SI. 
.' . 514·735-4565 

For: Can., Do~nsview, Ont., Ra!li0nlcs. 1111 Finch. . 
Ave., W. 416-838-D218 

MANUFACTURERS & SALES OFFICES DIRECTORY , . . . I 

'For: Can., ottawa. Qol, .AadioJliCs. 378 Ch~Uf A~e. 
613-726-4824 

For: Can .. Ouebec, Que.: ~nIcs, 1001 Rla. DB 
L'Egiise' . 418-851.a54 

For: Can., Vancouver, B.C •• f\Jdionics, 2182 W. 12th 
Ave. . 604~732;7317 

INTERSWITCH, 770 AIrport B~. Burlingame, Cal., 
14010, Tel: 41H47-B217;1WlC: 910037.(..2353; SIs. MQr: 
. O. OelerldrJc ;. ... _~~_~~.;~".,...;......;._~_."Pg. 1927 

'Ark' Magnolia, J. V.Schoonmaker, Box 247 
. . 501-234-3776 

Cal Burllngl!J11e, W. Purdy, .770 Airpcrt Blvd. 
.415-347-7701 

Cal . Los Angeles, P.Wiley, 1632 Silverlake· 
213-663-ao28 

Colo Denver; W.· Purdy, 1449 W. UttIeton BI.'· 
. . 303-794-.283 

Conn Meriden, P. SturgeOO, 99 Colony St •. 
203.237-1112 

Fla N. Miami Bell .. Cartwright & Bean, 20100 N.E. 
25th Ct. 305·945-2982 

Fla . Orlando, Cartwright & Baan, 601· N. Fern Creek 
305-425-8264 

Ga Atlanta. Cartwright & Bean, 32:13 CaIn'sl-jili Pl., 
N.W. '. 404-237.2273 

III HInSdale, Hill-Gray, 2 Salt Creek 312,325-4810 
100 . Indianapotis, Thomas & Sukup, 2060 E. 54th 

317-1!51~574 
Iowa Ceder Rapids, Engrg. Svcs;, 1026 3rd, SE 

.31&,366-1591 
.' Kans Prairie V1g.,~ngrg. Svcs .. 7830 .State. Une 

. . .'. 91;1-849-4000 

La Metairie. Cartwright & Baan, .Box ~3336 
., . ..,.. 504-887;5225 

MasS.Chestnut Hill, P .Sl1Jr9llGn, 1330 BoylstOn' '." 
.... '617-734.7710 

Mich Detroit, Hmtronlcs, 13720 Puritan Ave. . . 

313-342-3242 ' 
MiM Minneapolis, HMR, Inc., 9 E. 22nd' 81. 

'612-335·7734 

. Mo SI. Louis, Engrg. Svcs., 6.717 varnOn. . , 
. . . . . ,314-726-2233 

NJ Bergenfield, H. Gray AssOc., 20 Foslar St~ . 
201-384·3843 

NJ Cherry Hill; Trinkle SiS., 500 N. Kings 
809-867-3500 

NM Aibuquerque. C.T. Carlberg, 2611 Quincy NE 
. 505-265·1579 

.. NY Fayetteville, M.P. AncI~, 319 Mott Rd. 
3.15-837-3144 

NC Charlotte, Cartwright & Baan .. 825 Harwyn 
704-537-7985 

NC Raleigh, Cartwright &.IIeIIn, 1016 Ballast . 

. . . . . .' .919-832-7128 
Ohio Diyton, Neal Bear, 1563 E. Dorthy Li. . 

." '. '. 513-299-3566 
Ohio RIchfield, Neal Bear, 3435 StreetsbOro 

216-859-3331 
Tanh Memphis; Cartwright & 8ean, 580 S Cooper 

. . .' 901·276-4442 
Tax Dall.as, J. Schoonmaker, 2995 ladYbIrd 

. . . . 214-357-8481 

Tax Houston, J •. Y. SchOonmaker, Box 26038 
713,926-9510 

Tex San !'"tonlo, J. Schoonmaker, Box 5540 

..... ' 51.2-342-D251 
For: Can., Vo'IIiOwdale, .Ont., A. Simmonds,285 

Vori<land 416-491.1010 

INTRONICs,INC.,·1l C ..... ·5t .. Newton, .....;, 02151, 

Tel: 617-332-731io. Twx: 71Nas:..3li P.q. Yoehum 
pp.734,I211 

INVERTRqNlCS, Box 342, PIne Brook, N .. J., 07058, Tel: 
. 201-334-8471 . 

INVINCIBLE GEAR CO., 14938 Telegraph Rei., Detroit; 
Mich., 48239, Tel: 313-533-7524; 51$. Mgr:.L.J. SmIth 

IONIC ELECTROSTATIC CORP" '111 MonrOe'S!" 
. Garfield, N.J., 07026, .TeI: 201~76-7;1OCl; ~Is. Mar. J. 

Sedlacslk, Jr 
10NlCS, INC., Electronics Oiv .. 85 Grove·St., Watertown, 

Mass, 02172,1''': 617-926-25CiO; Gen, Mgr: H.G; Ryan 
IPT CORP., 185 Evelyn Ave.,MoWltalli VIew, CaI::94040, 

T,I:.415-9S1.:e521, TWX: 910-379-8472; SIS. Mgr: J.F. 
Day,IU'" ". 

--- Advertisement --.-­

IPT Corporation manufactures 'pro­
duction,.test andassell1bly equipment 
for the semiconductor industry, both 

! • manufacturers and' users. Products in­
clude PllOtomask Duplicators, Elec­
tronic Test,.ers, Wafer Probes, Hybrid 
PrO~. Die Bonders, and Automatic 
Component Test Handlers. Request 
i.nformation on the IPT-60.0 bench Top 
unit for IC/MSI devices in sticks, and 

. The IPT.900 for MOS/LSI devices in 
carriers. 

lAC 800NE DIY. OF TRW INC., Box 393, BOone, N.C., 
Z8607, Tel:' 704-264-88111, TWX: 510-136-3241 

. . ·Pgs. 2889-2895 
Ariz Scottsdale, TRW, 77 W. 3rd Ave: 602-947-5791 
Cal Burlingame, J. Logan & Assoc., 801.[) Mahler Rd. 

" 415-697-6100 
Cat Los Angeles, TRW, 5410 W. Imperial Hwy. 

.' 213-673-5262 
Cal San DIe§o, Transdynainlcs, Inc .. 3108 5th Ave. 

•. 714-296-8215 
Colo Denver, Elctm. Compo Sise Co., BOx 22011 

. . 303·771-6200 
Conn Rowayton, TRW; 137 Rowayton Ave.· 

203-853-4466 
DO Washington, TRW· .. EN 1-3155 
Fla Orlando, TRW, 3203. Lawton .Rd. 305-841-2982 
III Chlcigo. J.G, ·TwlstCo., 5222 w.biv!!rsBy Ave. 

. . . . ·3.12-777-2250 
100 Fl Wayne, R.O. Whitesell Assoc .. 3426 Taylor SI. 

· ..... ". 219-432.-5591 
Ind IndianaPolis, R.O. Whitesell Assoc., 6691 E. , 

Washington SI. : .... 317-359·9263 
lrid ·Kokomo,R.O .. Whitesell ASSOC., 3827 S. 

lafountain Sq. 317-453·8868 
lowa·Cedar Rapids, Halgln'Sls. Co., ~403 First Ave .. 

: S.E. '.'. 319-363·5119 
Kans Mission, Halgin Sis. Co."Box 1245 ,,913-722-2441 
Ky Louisville, R.O. WhlteseUASSOC., 362Q Lexington" 

Rd., Lex Manor,.Bldg. 502-893-7303 
Md Baltimore, TRW EN 9-3155 
MassWaitharn, TRW,.1345 Main St. 617-899-8100 
MIchSouthlield. R.O. Whitesell. Assoc., 25100 . 

Evergreen Rd. 313-358-2020 
Mich SI. Joseph, .R.O. Whitesell Assoc., Shepard & _ 

Benning Bldg. . 816·983-7337 
Mlnn S,. Paul; Northport Engrg., .lnc.,2b27 Grand Ave. 

. . . . 612-898-3841 
Mo Clayton, Halgin Sis .. Co .. 201 S. Central SI. 

. . . . 314·721-4415 
NM Albuquerque, Elctrn. Compo Sis. Co.~· Box 3087, 

Sta. 0 '. 505'256-3883 
Ohio CIncinnati, R.O.WhResell·ASSOC:, 1172·W . 

Galbraith . . 513-521-2290 
Ohio Clilveland, R.O. Whitesell ASSoc., 21139 Loraill 

. AYe;' 216·333-2585 
Ohio Dayton, R.O. WhIIesell Assoc., 4133S .. Dixie Ave. 

. . 513·298-9546 
Ore PortiaOO; C.K. Shanks & Assoc:, eOx 25375 

503-292·5658 
Pa Pittsburgh, R.O. Whitesell Assoc .. Penn Ctr. Bldg., 

201 Penn Ctr'-Blvd. . . 412-242-0100 
Pa Villanova, TRW, 771 Lancaster' Ave.', 

215-527-3150 
Tex HOuston, VIsta Engrg .. 'AsSOC., 1814 S.· Post Oak 

Rd. ' 713-822-5660 
Tax Rlchardson,.Vlsta Engrg. Assoc., 77.7 Central 

Eicpwy". ...... . 214~235-4547 
utah· Salt Lake City, Elctm. Compo Sis. Co., Box 2088 . 
'. . . " '" 801.-278-6044 

Wise Waukesha, J.G. Twist Co., 540 Catskill Rd. 
" .. '. 414-786-6330 

lAC 8URUNGTON . DIY. OF TRW INC., Box 887, 
8UrI1liliton, low., 52601, Tel: 319-754-8481, TWX: 
110.525-1135; 5 ... Mgr: W. Stal"rd.~_Pgs. 2885-2888 
Ala HuntSville, TRW, Box 6045 205-772-9656 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. . 602-947-5791 
Cal Danville, Straube, 401 S. Hartz 415·837-8151 
Cal . Los Angeles, TRW, 5410 W.lmperial 

213-649-1232 
Cal San Diego, TranSdynamics, 3108 5th Ave. . 

714-298-8215 
Cal Menlo Pk., Straube, 483 Willow 415-323-2476 
Coia Oe~ver, Elctrn. Camp .. Box 22011 303-771-6200 
CoMRowayton;TRW,137 RowaytonAlie.. . 

· . '. 203-853-4466 
DC' Washington, TRW ENterprise 1-3155 
Fla Orlando, TRW, 3203 La~ Rd. :195-841-2982 
Haw No .. H9I1~, Bassett & M0!)r8, .12045 Magnolia 

· '. 213·877-7129 
10 Elk GrQV9 VIg., J. Twist,. 1301 Higgins . 

312-593·0200 

See Page 3073 To Get Your Copy of the Radio-Electronic .... ter eem/1911 
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Ind FI. Wayne, R. Whitesell, 3426 Taylor 
219-432-5591 

Ind Indianapolis, R. Whitesell, 6691 E. Wash. 
317-359-5374 

Ind Kokomo, R. Whitesell, 3827 S. Lafountain 
317-453-6868 

Iowa Cedar Rapids, Halgin Sis., 4403 First S.E. 
319-363-5119 

Kans Mission, Halgin Sis. Co., Box 1245 913-722-2441 
Ky Louisville, R. Whitesell, 3620 Lexington 

502-693-7303 
Md Baltimore, TRW ENterprise 9-3155 
MassWaltham, TRW, 1345 Main 51. 617-899-6100 
Mich Southfield, R: Whitesell, 25100 Evergreen 

/ 313-358-2020 
Mich 51. Joseph, R. Whitesell, Shepard' & Benning Bldg. 

616-983-7337 
Mich Benton Harbor, R. Whitesell, 303 Fidelity Bldg. 

616-927-2041 
Minn 51. Paul, Northport Engrg., 2027 Grand 

612-698-3841 
Mo Clayton, Halgin Sis., 201 S. Central 314-721-4415 
NM Albuquerque, Elctrn. Comp., 1811 Carlisle N.E. 

505-256-9831 
Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 

513-521-2290 
Ohio Cleveland, R. Whitesell, 21139 Lorain 

216-333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298-9546 
Ore Portland, C.K. Shanks & Assoc., Box 25375 

503-292-5656 
Pa Pittsburgh, R. Whitesell, 201 Penn CU. Blvd. 

, 412-242-0100 
Pa Villanova, TRW, 771 lancaster Ave. 

215-527-3150 
Tenn Bristol, R. Whitesell, 340 Edgemont 615-968-4195 
Tex Houston, Vista Engrg., 1614 S. Post Oak 

.713-622-5680 
Tex Richardson, Vista Engrg., 777 Central Expwy. 

, 214-235-4547 
Utah Salt Lake City, Elctrn. Comp., 445 E. 2nd S. Str. 

tlUI-;j:J::>-O;;S~1 

Wisc Waukesha, J. Twist, 540 Catskill Rd. 
414-786-6330 

IRe PHILADELPHIA DIV. OF TRW INC., 401 N. Broad St., 
Philadelphia, Pa., '19108, Tel: 215-922-8900, TWX: 
710-670-2286; SIs. Mgr: R_A. Glover ._ .............. Pg. 2896 

Ala Huntsville. TRW Sis. Off., Box 6045 205-772-9656 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602-947-5791 
Cal Danville, Straube Assoc., 401 S. Hartz 

415-837-8151 
Cal Los Angeles, TRW, 5410 W. Imperial 

213-649-1232 
Cal San Diego, Transdynamics, 3108 5th . 

714-298-8215 
Cal Menlo Pk., Straube, 483 Willow 415-323-2476 
Colo Denver, Elctrn. Comp, , Box 22011 303-771-6200 
Conn Rowayton, TRW, 137 Rowayton Ave. 

203-853-4466 
DC Washington, TRW ENlerprise 1-3155 
Fla Orlando, TRW, 3203 Lawlon Rd. 305-841-2982 
Haw No. Hollywood, Bassett & Moore, 12045 Magnolia 

213-877-7129 
'" Elk Grove Vge., J.G. Twist, 1301 Higgins 

312-593-0200 
'" Des Plaines, TRW, 666 Garland PI. 312-299-6629 
Ind FI. Wayne, R. Whitesell, 3426 Taylor 

219-432-5591 
Ind Indianapolis, R. Whitesell, 6691 E. Wash. 

317.359-5374 
Ind Kokomo, R. Whitesell, 3827 S. Lafountain 

317-453-6868 
Iowa Cedar Rapids, Halgin Sis., 4403 First S.E. 

319-363-5119 
Kans Mission, Halgin Sis. Co., Box 1245 913-722-2441 
Ky Louisville, R. Whilesell, 3620 Lexington. 

502-893-7303 
Md Baltimore, TRW ENterprise 9-3155 
MassWaltham, TRW, 1345 Main 51. 617-899-6100 
Mich Southfield, R. Whitesell, 25100 Evergreen 

313-358-2020 
Mich 51. Joseph, R. Whitesell, Shepard & Benning Bldg. 

616-983-7337 
Mich Benton Harbor, R.O. Whitesell Assoc., 303 Fidelity 

Bldg: 616-927-2041 
Minn 51. Paul, Northport Engrg., 2027 Grand 

612-698-3841 
Mo Clayton, Halgin Sis., 201 S. Central 51. 

314-721-4415 
NM Albuquerque, Elctrn. Comp., 1811 Carlisle N.E. 

, 505-256-9831 
Ohio Cincinnati, R. Whitesell, 1172 W. Galbraith 

513-521-2290 
Ohio Cleveland, R.O. Whitesell Assoc., 21139 Lorain 

Ave. 216-333-2585 
'Ohio Dayton, R. Whitesell, 4133 S. Dixie 513-298-9546 
Ore Portland, C. Shanks, Box 25375 503-292-5656 

Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. 
412-242-0100 

Pa Villanova, TRW, 771 Lancaster Ave. 
215-527-3150 

Tenn Bristol, R. Whitesell, 340 Edgemont 615-968-4195 
Tex Houston, Vista Engrg., 1614 S. Post Oak 

713-622-5680 
Tex Richardson, Vista Engrg., 777 Central Ex. 

214-235-4547 
Utah Salt Lake City, Elctrn. Comp., 445 E. 2nd S. 

801-355-5327 
Wisc Waukesha, J. Twist, 540 Catskill Rd. 

414-786-6330 

IRC ST. PETERBURG DIV. OF TRW INC., 2801 72nd St., 
N., St. Petersburg, Fla., 33733, Tel: 813-347-2181, TWX: 
810-863-0357 .............. _ .......... _ .................... Pgs. 2928-2931 
Ariz Scottsdale, TRW, 77 W. 3rd Ave. 602-947-5791 
Cal Los Altos, E. Recht Assoc., 900 N. San Antonia 

Rd. 415-941-0336 
Cal Los Angeles, TRW, 5410 W. Imperial Hwy. 

213-673-5262 
Cal San Diego, Transdynamics, Inc., 3108 5th Ave. 

714-298-8215 
Colo Denver, Elctrn. Corp., Sis. Co., Box 22011 

303-771-6206 
Conn Rowayton, TRW, 137 Rowayton Ave. 

203-853-4466 
DC Washington, TRW EN 1-3155 
Fla Orlando, TRW, 3203 Lawton Rd. 305-841-2982 
Fla Petersburg, IRC 51. Petersburg Div. of TRW Inc., 

2801 ·72nd 51., N. 813-347-2181 
'" Chicago, J.G. Twist Co., 522 W. Diversey Ave. 

312-777-2250 
Ind FI. Wayne, R.O. Whitesell Assoc., 3426 Taylor 51. 

219-432-5591 
Ind Indianapolis, R.O. Whitesell Assoc., 6691 E. 

Washington 51. 317-359-9283 
Ind Kokomo, R.O. Whitesell Assoc., 3827 S. 

Lafountain Sq. 317 -453-6868 
Iowa Cedar Raoids. Haloin Sis. Co .. 4403 Fimt AVA 

S.E. 319-363-5119 
Kans MisSion, Halgin Sis. Co., Box 1245 913-722-2441 
Ky Louisville, R.O. Whitesell Assoc., 3620 Lexinglon 

Rd., Lex Manor Bldg. 502-893-7303 
Md Baltimore, TRW EN 9-3155 
MassWaltham, IRC, 1345 Main 51. 617-899-6100 
MassWaltham, TRW, 345 Main 51. 617-899-6100 
Mich Southfield, R.O. Whitesell Assoc., 25100 

Evergreen Rd. 313-358-2020 
Mich 51. Joseph, R.O. Whitesell Assoc., Shepard & 

Benning Bldg. 616-983-7337 
Mo Claylon, Halgin Sis. Co., 201 S. Central SI. 

314-721-4415 
NM Albuquerque, Electronic Component Sis. Co., Box 

3087, Sta. 0 505-256-3663 
NY New York, Elctrn. Corp. Sis. Co., 1967 Tumbull 

Ave. 212-597-5500 
Ohio Cincinnati, R.O. Whitesell Assoc., 1172 W. 

Galbraith 513-521-2290 
Ohio Cleveland, R.O. Whilesell Assoc., 21139 Lorain 

Ave. 216-333-2585 
Ohio Dayton, R.O. Whitesell Assoc., 4133 S. Dixie Ave. 

513-298-9546 
Pa Phil a., IRC, 401 N. Broad 51. 215-922-8900 
Pa Pittsburg, R.O: Whitesell Assoc., Penn 'Ctr. Bldg., 

201 Penn Ctr. Blvd. 412-242-0100 
Pa Villanova, TRW, 771 Lancaster Ave. 

, 215-527-3150 
Tex Richardson, Vista Engrg. Assoc., 777 Central 

Expwy. 214-235-4547 
Ulah Salt Lake City, Elctrn. Compo Sis. Co., Box 2066 

801-278-6044 
Wisc Waukesha, J. G. Twisl Co., 540 Catskill. Rd. 

414-786-6330 
IRCON INC., 207 Lawrencewood Ctr., Niles, '111., 60648, Tel: 

312-967-5151; Sis. Mgr: J. Oliver 
tRD MECHANAL YSIS, INC., 6150 Huntley Rd., Columbus, 

Ohio, 43229, Tel: 614-885-5376; Sis. Mgr: R.B. Jones, 
Jr. 

IRISH MAGNETIC RECORDING TAPE, Div. Morhan Nat'li 
Sis., 270-78 Newton Rd., Plainview"N.Y., 11.803, Tel: 
516-293-5582; Sis. Mgr: G. Krug 

IRWIN LABS., INC., 1238 S. Gerhart Ave., Los Angeles, 
Calif., 90022, Tel: 213-685-8090; Sis. Mgr: W. Irwin 

ISC MAGNETICS DIV., Instr. Sys. Corp., 770 Park Ave., 
Huntington, N.V., 11743, Tel: 516-423-6200, TWX: 
510-226-6983; Mgr: M. Schwartz 

Pgs_, 500, 1334, 1335, 1806, 1920, 1921 
ISC/TELEPHONICS DIV, Inslr. Sys. Corp., 770 Park Ave., 

Huntington, N.Y., 11743, Tel: 516-423-6200, TWX: 
510-226-6983; V.P. Mktg: JW. Partridge 

ISO-SWITCH CORP., 2955 Randolph St., Costa Mesa, 
Cal."92626, Tel: 714-540-3244; Sis. Mgr: A. Williams 

ISOCHEM RESINS CO., 99 Cook 51., Lincoln. R.I., 02865, 
Tel: 401-723-2100; Sis. Mgr: R. Glovin 

IRC· ITT 
ISOFILM INT'L., 20131 Bahama SI., Chatsworth, Cal., 

9i311, Tel: 213-882-0565, TWX: 910-494-1224; Sis. 
Mgr: . ' 

ISOLANTITE MFG. CORP., 337 Warren Ave., Stirling, N.J., 
07980, Tel: 201-647-3333; Sis. Mgr: J. Simon 

ISOMET CORP., 103 Bauer Dr., Oakland, N.J., 07436, Tel: 
201-337-3811; Sis. Mgr: J.J. Fitzgerald 

--- Advertisement ---

Isomet Corporation manufactures a 
complete line of laser accessories in­
cluding Electro and Acousto-Optic 
Modulators, Q-Switches and Mode 
Lockers. Matching electronic drivers 
are available. !samet also offers a com­
plete line of Optical Crystals and Ul­
trasonic delay devices. 

ISOTECH INC., 2 Vose Rd., Westford, Mass., 01886, Tel: 
617 -692-2644; Sis. Mgr: L. Wood 

ISOTEMP RESEARCH, INC., Box 3389, Charlottesville, 
Va., 22901, Tel: 703-295-3101; Pres: L.C. Tignor 

--- Advertisement ---

Isotemp Research is dedicated to pre­
cise temperature control using all 
state-of-the-art temperature, sensing 
elements. Our specialty is low cost 
solid state proportional control. We of­
fer temperatures from 0 to 2,OOO'C, 
stabilities to .OOOS'C, output from mil­
liwatts to kilowatts, DC to 1,000 CPS. 
Consult us on your temperature con­
trol needs for military, industrial or 
consumer applications. 

ISOTRONICS, INC., 12 Coffin Ave., New Bedford, Mass., 
02746, Tel: 617-997-4575; Pres: J. Scherer 

ITEK CORP., 10 Maguire Rd., Lexington, Mass., 02173, Tel: 
617-276-2000, TWX: 617-862-6901 

ITHACO, INC., 735 W. Clinton St., Ithaca, N:V., 14850, 
Tel: 607-272-7640. TWX: 510-255-9307 

Pgs. 1286,1287 
Ala Huntsville, SCi. Devices, 703 Watts, S.E. 

205-536-1969 
Cal Los Altos, Sysfems Mktg. Conslts., Box 1376 

415-941-4777 
Cal Newport Bch., Best Elcl., 4301 Birch 

. ' 714-540-4412 
Cal San Diego, Best Elctrn., Box 17156 714-277-0993 
Conn Easton, Lindgren Assocs., Box 36 203-255-4133 
Fla Orlando, Datarep, Box 5929 305-855,8945 
Fla Orlando, Sci. Devices, 707 E. Colonial 

305-424-7932 
Haw Honolulu, Aloha, 225 Liliuokalani Ave. 

, 801-922-3819 
III Evanston, Mauer Co., Inc., Box 624 312-869-1644 
Ind Indianapolis, Meas. Instrs., 1635 N. Gent 

I '317-631-0909 
Kans Prairie Vlg., Leemark Engrs., 4518 W. ,89th 

913-648-0124 
MassWallham, Broger Instr., 223 Crescent . 

617-891-8045 
Mich Southfield, Meas. Instrs., 25657 Southfield 

313-352-2144 
Minn Mpls., Heimann, 5603 Lyndale, S. 612-861-6051 
NY Northport, Lindgren, 1026 FI. Salonga 

. . 516-261-7937 
Ohio Cleveland, Meas. Instrs., 19115 Detroit 

216-333-6611 
Ohio Columbus, Meas. Instrs., 2074 Arlington 

614-488-9753 
Pa Pittsburgh, Meas. Instrs., 908 Perry Hwy. 

412-366-1906 
Tex Dallas, IBL Engrg., 219 Preston Royal Ctr. 

214-363-2921 
Utah Salt Lake City" Applied'Eljgrg. Prods., 6375 

. Emigraiion Canyon . 801-364-4942 
Va Springfield, E-Tech., 6615 Backlick Rd. 

703-451-6500 
WashSeattle, J.B. Jolly Co., 10119 51st S.W. 

206-938-4166 
For: Can., Montreal, Que., Ahearn & Soper, Ltd., 3300 

Cavendish Blvd. 514-482-9750 
For: Can., No. Vancouver, B.C., Ahearn & Soper, Ltd., 

1234 Marine Dr. 604-988-6822 
For: Can., Ottawa, Ont., Ahearn & Soper, Ltd., 280 

Albert SI. 613-232-4518 
For: Can., Toronto, Ont.: Ahearn & Soper, Ltd., 844 

Caledonia Rd. 416-789-4325 
ITI ELECTRONICS, INC., 369 Lexington Ave., Clifton, N.J., 

07015, Tel: 201-473-0900; Sis. Mgr: H. Atwood, Jr. 
ITT AEROSPACE, 15151-91 Bledsoe St., San Fernando, 

Cal., 91342, Tel: 213,362-1511, TWX: 910-496-1485; 
Sis. Mgr: E.E. Bielicki' 

ITT AVIONICS DIV, 390 Washington Ave., Nutley, N.J., 
07110, 'Tel: 201'284-0123, . TWX: 201-667-1146; VP 
Sis: J. Gansler 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol_ 1) ... 989-2008 (Vol. 2). __ 2009-3076 (Vol_ 3) 
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ITT CANNON ELECTRIC, 666 E. Dyer Rd., Santa Ana, 
Cal., 92702, Tel: 714-557-4700, TWX: 910-321-4267-\1; 
V.P. Olr. Mklg: N. Schoenfeld ••• mm ••••••• Pgs. 2637-2641 
Ala Huntsville, Brandel·Stephens, 2003 Byrd Springs 

. 205·663"()445 
Ariz Phoenix, ITT Cannon Elec., 2801 Air La. 

602·273"()755 
Cal Los Altos, Recht, 900 N. San Antonio 

415·941"()336 
Cal Los Angeles, Black & Strong, 1728 S. La Cienega 

213·870·9191 
Cal San Diego, Black & Strong, 7961 Engineer 

714·279-6363 
Colo Englewood, 300 E. Hampden 303·761·1474 
Conn Windsor, ITT Cannon, 61 Cook Hill 203·688·6205 
Fla Orlando, Brandel·Stephens, 132 E. Colonial 

305·425·3202 
Ga Atlanta, Brandel·Stephens, 3110 Maple Dr., N.E. 

. 404·261·7579 
Haw Honolulu, Dougherty Entprs., 1164 Waimanu 

809·839·9455 
III Chicago, Carlson Elctrn., 7448 N. Harlem 

312·774-4812 
Kans Prairie Vlg., Thunderbird Tech., 4014 A·W. 95th 

913·642·7220 
Kans Wichita, Thunderbird Tech., 7707 E. Osie 

316·684·3941 
Md Hyattsville, L. Lowery, 6200 Annapolis 

301-773-4977 
Mass Wakefield, ITT Cannon Elec., 591 North 

617·245-3850 
Mich Birmingham, J. Hofstetter, 2100 E. Maple 

313·642..()590 
Minn Mpls., ITT Cannon Elec., 4725 Excelsior 

. 612·92()"2911 
Mo 51. Louis, Thunderbird Tech., Box 12849 

. 314·542·6488 
NY Garden City, Comtronic, 370 Old Country Rd. 

516·741·8966 
NY Rochester, Elcom Sales, Box 9112 716-385·1400 
NY Syracuse, ITT Cannon Elec., E. Molloy 

. 315-454·9241 
NC Charlotte, Dula, 1321 E. Morehead 704·334·7090 
NC Winston·Salem, Dula, 3389 Nottingham 

919·768·7166 
Ohio Dayton, J. Hofstetter, 3300 S. Dixie Dr. 

513·298·0662 
Ohio Medina, J. Hofstetter, 5168 Valley View Dr. 

216·241·4880 
Pa Broomall, L. Lowery, 2801 West Chester Pike 

215·528·5170 
Pa Pittsburgh, J. Hofstetter, 176 Reed Dr. 

412·922·3890 
Tex Dallas, Braniff.Airways Bldg. 214·357·8171 
Tex Dallas, Thunderbird Tech., 5526 Dyer 51. 

214·366·3064 
WashBelievue, 300 120th Ave., N.E. 206·454·3903 

ITT ELECTRON TUBE, Box 100, Easton, Pa., 180~2, Tel: 
215·252·7331, TWX: 51 ()"651-4908; Sis. Mgr. A.W. 
McEwan 

ITT GREMAR, INC., 10 Micro Dr., Woburn, Mass., 01801, 
Tel: 617·729·8950, TWX: 710·393·1235; Sis. Mgr: D.F. 
Keohane 

ITT JENNINGS, Olv.lnl'l. Telephone" Telegraph Corp., 
970 Mclaughlin Ave., San Jose, Cal., 95108, Tel: 
408-292-4025, TWX: 910-338-0159; Gen. Sis. Mgr: R.W. 
Hansen .................. Pgs.' 501,1740,1741,1928,2416,2417 

Ariz Phoenix, Hytronlc Meas., 1017 North Third 51. 
602·253-6104 

Cal Los Angeles, E. Landa Co., 1607 Pontius Ave. 
213-679"()770 

Cal Los' Altos, E. Landa Co., One First 51. 
415·948·0188 

Cal San Diego, E. Landa Co., 3650 Clairemont Ave. 
714·274·7242 

Colo Denver, Hytronic Meas., 4940 East 39th Ave. 
303·388-4081 

Conn N9rth Haven, Forsberg SiS., 22 Broadway 
203·239·5111 

Fla Indian Rocks Bch., Tech Rep Associ., Box 425 
. 815·595·2834 

Fla Melbourne, Tech Rep Associ., Box 2095 
305·723·9140 

Ga Jonesboro, Tech Rep Associ., Box 955 
404·753·0111 

III Chicago, LGS Elctrns., 5642 W. Oiversey 
312-622·8183 

Kans Overland Pk., L9well·Kangas & Assoc., Box 4116 
913·668·3200 

Md R9ckville, Marktron, Inc., 651 Lofstrand La. 
301·762-6210 

Md Towson, Marktron, Inc., 202 W. Pennsylvania Ave. 
. , 301·825·8222 

Mass Brockton, Forsberg SiS., Inc., 646 Summer 51. 
617·522-6300 

Mo 51. Louis, Lowell·Kangas & Assoc., 12015 
Manchester ; 314·821·4050 

NJ Tenafly, Garrettson Co., 121 Oak 51. 
201·568·2354 

NM Albuquerque, Hytronic Meas., 205 San Pablo S.E. 
505·268·3941 

NY Glen Cove, Garrettson Co., 28 Jefferson Ave. 
516-671·2376 

NY N. Whtte Plains, Garrettson Co., 48 Washington 
Ave. 914·946·3001. 

NY SyraCUlle, Nycilm Inc., 2002 Teall Ave. 
315·437·8343 

NY Williston Pk., Garrettson Co., 275 Hillside Ave. 
516·747·6610 

Ohio Cleveland, Whelan Corp., 21877 Euclid Ave. 
216-692·1266 

Ohio Dayton, Whelan Corp., 2600 Far Hills Ave. 
216·298·9997 

Pa Philadelphia, Garrettson Co., 92·14 Masland 51. 
215·464·2275 

Tex Dallas, Titan Reps., 6434 Maple Bldg. 
214·357·8266 

Utah Salt Lake City, Hytronic Meas., 2022 S. Main 51. 
801·466·4924 

ITT JENNINGS, Olv.lnl'l. Telephone" Telegraph Corp., 
Box 281, Dunellen .. N.J., 06612, Tel: 201·968-6556 

Pgs. 501,1740,1741,1928,2416,2417 
Refer to In Jennings, San Jose Cal. for Sales Office 
Information 

ITT JENNINGS, Indl Prods., 970 Mclaughlin Ave., San 
Jose, Cal, 95116, Tel: 408·292-4025, TWX: 91()..338..()159; 
Sis. Mgr: O.R. Morrison .......................... Pgs. 1618,1739 
Ariz. Phoenix, Hytronies Meas., 1017N. Third 51. 

602·253·6104 
Cal Los Altos, W.W.Posey, 175 So. San Antonio 

415·948·7771 
Cal Englewood, V & LAssoes., 3412 W.Century 

. 203·671·7688 
Colo Denver, Hytronics Meas., 4940 E.39th Ave. 

303·388·4081 
ConnEssex,J. StaWicki, Box 126 203·767·8566 
Fla Indian Rocks Bch, Tech Rep., Box 425 

813·595·2813 
Fla' Melbourne, Tech Rep., Box 2095 305·723·9140 
Ga Jonesboro, Tech.Rep" Box 955 404·753"()111 
III Arlington Hghts., R. Diethert, 2420 Oakton 51. 

312·593·7600 
Ind Indianapolis, Schroeder & Loomis, Box 20071 

. 317·251·4571 
Kans Overland Pk., Lowell·Kangas, Box 4116 

913·888·3200 
Md .Silver Spring, Ansell Engrg., 816 Thayer Ave. 

, . 301·588·4222 
Minn Minneapolis, Furber Co" 6500 Nicollet Ave. S. 

612·861-1518 
Mo SI.Louis, Lowell·Kangas, 12015 Manchester 

314·821·4050 
NJ River Edge, Tecnimat, Box 233 201·265·9730 
NM Albuquerque, Hytronics Meas., 205 San Pablo 

S.E. 505·268·3941 
NY . East Aurora, Harries & Kershaw, 654 1/2 Main 

51.' 716·652·1221 
NY Fayetteville, Harries & Kershaw, 110 Fayette Cir. 

. 315-637·9871 
NY Webster, Harries & Kershaw, 216 Shorewood Dr. 

716·671-6365 
NC Gastonia, R. Diethert, 903 E. 2nd Ave. 

.. 704-664·9757 
Ohio Dayton, Whelan Corp., 2600 Far Hills Ave. 

513·298·9997 
Pa Jenkintown, AMTEC, 730 Washington La. 

215·549·2080 
Tex Dallas, Titan Reps., 6434 Maple Ave. . 

214·357·8266 
Utaih Salt Lake City, Hytronies Meas., 2022 S. Main 51. 

801-466·4924 
WashSealtle, F. Jackson, 315 N.145th 51. 

206·363·3931 
Wisc Waukesha, R. Diethert, 217 Wisconsin 

414·542·9783 
ITT MACKAY MARINE, 133 Terminal Ave., Clark, N.J., 

07066, Tel: 201·381·2828; Sis. Mgr: E.A. Engebretson 
--- Advertisement ---

lIT Mackay Marine manufactures a 
complete line of communications and 
navigational- equipment systems, in~ 
cludes Synthesized Receivers (15 kHz 
to 30 MHz, Synthesized Transmitters 
(2·30 Mhz)Solid state Transmitters 
and Receivers, Auto alarms, Keyers, 
Radio Direction Finders, Lorans, 
Omega Receivers, Satellite Naviga· 
tion Systems, Antenna systems and 
Survival equipment. 

See Page 3073 T~ Get Your Copy of the Radio-Electronic Master 

ITT SEMICONDUCTORS,,3301 Electronies Way, W. Palm 
Beach, Fla., 33407, Tel: 305·842·2411, TWX: 
510·952-6667; Sis. Mgr: R. Bender 

ITT TELECOMMUNICATIONS, Transmission Depl., 2912 
Wake Forest Rd., Raleigh, N.C., 27602, Tel: 
919·828·4441, TWX: 510·928·0500; Sis. Mgr: H.L. 
Blackford 

ITT THERMOTECH INC., 1202 S. 51h 81., Hopkins, Minn., 
55343, Tel: 612·938-7671; Sis. Mgr: E. Ostergard 

Pgs. 2766-2773 
Ariz Phoenix, D. Dick, 4710 North 15th Ave. 

602·277·9740 
Cal Burbank, 5ecana Co., 1613 W. Burbank Blvd. 

213·849·6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

. . 415·357·1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203·233·0870 
Conn West Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203-658·6261 
Fla 51. Petersburg, Florida Div., 3200 Tyrone Blvd. 

\ 813·347·2191 
III Chicago, J. Robinson, 1721 W. Division SI. 

312·252·3400 
III Norridge, B. Reynolds, 5135 N. Monterey Dr. 

312·824·4129 
Ind FI. Wayne, R. McCampbell, 3715 Nokomis Rd. 

219·747·9697 
Iowa Des Moines, F. F. Wilcox, Box ·1056 515·255·8416 
Kans Mission, Inland Assoes., 6047 Howe Dr. 

913·362·2366 
MassWeliesley Hills, Anchor Engrg., 40 Wash. 51. 

617·235·6330 
Mich DetrOit, G. Hall, 10432 W. McNichols Rd. 

313·864·1368 
Mich Farmington, L. George, 32500 Grand River 

313·474·1505 
Minn Minneapolis, W. J. Houlihan, 6030 Wayzata Blvd. 

612·545·2538 
Mo 51. Louis, E. Monnig, #3 Laymont 314·991·2512 
NJ Roselle, Midlantic Plastic SiS., 208 Columbus Ave. 

201·241·3875 
NY Manhasset, Kaelber & Mack, 75 Plandome Rd 

516-627·6620 
NY . Rochester, P: B. Schumacher, Box 8399 

· 716·235·2123 
NC Greensboro, Mfrs.Sls.; Box 20005 919·274·2474 
Ohio Cleveland, G. Richards, 14237 Detroit Ave. 

216-221·9176 
Okla Tulsa, T. J. Ray Co., Box 45191 918·627·1515 
Ore Portland, C. E. Riggs, 422 N. W. 8th Ave. 

503·226-3286 
Pa Ardmore, Midlantic Plastic Sis., 125 Coulter Ave. 

215·649·2436 
WashSeattle, J. Noll, 314 2nd Ave. S. 206·623·5709 
Wisc Butler, D. Jensen, 5170 North 125th 51. 

414·781·2260 

J·B·T INSTRS., INC., Box 1818, New Haven, Conn., 
06508, Tel: 203-772·2220; Sis. Mgr: W.A. Oliver 

. Pg.1929 
Cal Inglewood, J. Berman, 9000 Bellanca 51. Sta. 

213·678·1281 
Cal La Mesa, J. Berman, Box 453 714·583·6457 
Cal Oakland, Moulthrop SiS.,. 1530 E. 12th 51. 

. 416·261·7676 
Colo Danver, Nelson: 1294 S. Bannock 303·733·5528 
Conn Wallingford, Adams·McGregor, 77 Bayberry Dr .. 

. 203·269·5816 
Fla Pompano Beach, Hawkins·Hutto, 2159 S.E. 9th 

51. 305·943·9593 
Fla Winter Pk., Hawkins·Hutto, 501 Park Ave., N. 

, 305·647·7407 
Ga Atlanta, Millar Elctrns., 3110 Maple, N.E. 

404·261-6160 
Haw Honolulu, B. Kolans & Co.: 158 Mokauea SI. 

811-628 
III . Oak Pk., G. Petitt, 6332 W. Roosevelt 

312·369-6940 
Ind FI. Wayne, W.W. Bieberich, 801 Leesburg 

219-432·2537 
Kans Overland Pk., T.L. Dowell, 8151 Marty 

. 913-649-6069 
Md Reisterstown, Massey, Dover Rd. 301·833·2039 
MassScituate, Adams·McGregor, Box A ,617·545·2213 
Mich SI. Clair Shores, J. Thorpe, 28915 Harper Ave. 

313·779·6363 
Minn Mpls, Heimann, 5603 Lyndale Ave., S. 

· \ 612·861·6051 
NY' Woodside, D. Tobias, 49"()1 31st Ave. 

212·726·4551 
NC Raleigh, Millar Elctms., Box 17173 919·787·9564 
Ohio Rocky River, C.H. Dolfuss, Hi035 Datroit 

· \ 216-333·7504 
Pa Havertown, Snyder & MaSsey, 1325 W. Chester 

Pike . 215·789·2320 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 'JBT - JOH 
Pa Pittsburgh, G, Root, 809 Wainright Dr. 

412-561-4125 
RI Lincoln, Adams-McGregor, 66 Lakeview 

401-726-t300 
Tex Dallas, Lund, 2616 Manor Way 214-358-4335 
WashSeattle, J,J. Backer Co., 221 W. Galer SI. 

206-285-1300 
For: Can., Winnipeg, Manitoba, Smith-Paterson, 1550 

Erin 204-774-1855 
For: Can., Vancouver, B.C., Smith-Paterson, 1 i 20 

Hamilton 604-681-0743 
J-TRON, 10700 "G" W. Katella, Anaheim, Cal., 92804, Tel: 

714-638-3131; Sis. Mgr: lo Jones 

JACKSON BROS., (LONDON) LTD., 258 Bway., New 
York, N_Y., 10007, Tel: 212-WO-2-5485; U.S_ Agl: M_ 
Swedgal .• _._ .•••.•••.....•••.• _ ...•••••.••• _ •••••••••• _____ ••.••••. Pg_ 2419 

Cal Millbrae, Melvin Sis. Co., 113 EI Camino Real 
697-6922 

III Westchester, W.G. Brouillette, 9855 Roosevelt 
312-345-6500 

Ore Portland, J. Eckersley, ,3150 S.W. Hamilton 
503-246-3183 

Ohio Columbus, H. Seay, 1350 Crestwood 
614-235-0265 

JACKSON EL-EC. INSTR CO., 35 Windson Ave., Mineola, 
N.Y., 11501, Tel: 516-742-5400; Sis. Mgr: H.M. Rich 

JACKSON, J.A. CORP., 430 Center Ave., Mamaroneck, 
N.Y., 10543, Tel: 914-698-4150; Sis. Mgr: J.A. Jackson 

JAIDINGER MFG. CO., INC., 1921 W. Hubbard SI., 
Chicago, III., 60622, Tel: 312-421-1090; Sis. Mgr: J.H. 
Jaidinger 

JAMES ELCTRN. TOOL CO., P.O. Box 1482, Palo Alto, 
Calif.; 94302, Tel: 415-961-3448; Sis. Mgr: E.T. James 

JAMES ELCTRNS., INC., 4050 N. Rockwell 51., Chicago, 
III., 60618, Tel: 312-463-6500; Sls_ Mgr: J.A. Kennedy 

, Pgs. 1742,1743 
Cal Hollywood, loG. Snyder, Box 1268 213-469-6278 
Cal Oakland, Belilove Co., Box 8612 415-658-9011 
r.nln I=n~lc:ullnnti, A-',!- =~'2'!~~~., =~~?' C';::::::. I.~./:.~. 

303-771-1473 
Fla Lutz, S.K. Wallace Assocs., Box 67 813-949-1817 
III Chicag'o, Lightner Assocs.; 6322 Milwaukee Ave. 

312-774-1500 
Md Baltimore, D.K. Jones & Assocs., 2104 N. Charles 

SI. 301-752-0577 
Mass Norwood, S. Pierce, Inc., 24 Linden SI. 

617-762-3164 
Mich Ferndale, Shalco Inc., 23529 Woodward Ave'. 313 
Minn Mpls., C.E. Bohlig, Box 16095 612~922-7011 
Mo Kansas City, Automatic Gen. Sis., 6550-E Troosl 

Ave. 816-333-8206 
NJ Union City, Bressler Assocs., 4808 Bergenline 

Ave. ' 201-864-9577 
Ohio Novelty, P. Lohse & Co., 13932 Fox Hollow'Dr. 
. 216-381-7788 

Ore Portland, D.G. Weber Co., 1226 S.E. 7th SI. 
503-234-7671 

Pa Lansdowne, W.F. Satterwaite, Box 191 
215-623-5100 

Tex Richardson, J.R: Lavender & Co., 725 S. Central 
Expwy. 214-231-5040 

JAN HARDWARE MFG. CO., INC., 47-27 36th St., Long 
Island City, N.Y., 11101, Tel: 212-EM-1-0800; Sis. Mgr:' 
I.E. Wasserman 

JANCO CORP_, 3111 Winona Ave., Burbank, Cal., 91504, 
Tel: 213-845-7473, TWX: 910-498-2701; Sis. Mgr: R. 
Jenson .• __ ................................... __ ............. Pgs.1930,'93' 
Ala Huntsville, Rep, Inc.,Box 4286 205-881-9270 
Ariz Scottsdale, Hower Co., Box 1627 602-947-4204 
Cal Menlo Pk., McKnight Co., 115 Spruce 

415-325-2844 
Cal San Diego, D. Allen Co., 7969 Engineer 

. 714-278-9250 
Colo Denver. Brown Tech., 130 S. Yarrow 

303-233-0863 
Conn Glastonbury, C. K: Barton Assoc., Box 91 . 

203-633-9417 
Fla Orlando, D. Pflueger, 131 Zelma 305-425-4002 
Ga Atlanta, REP, Inc., 1483 Monroe Dr., N.E. 

404-876-159{ 
III Chicago, Midwest Microwave, 6200 N. Hiawatha 

Ave. 312-283-4900 
Kans Prairie Viii., Thunderbird Tech. Sis. & Svc., 4014-A 

W. 95th SI. 913-642-7220 
Kans Wichita, Thunderbird Tech. Sis. & Svc., 7707 E. 

Osie 316-684-3941 
Md Baltimore, Kaufholz Assoc., Box 6232 

301-488-6561 
MassAubumdale, C. K. Barlon Assoc., Box 51 

617-332-0342 
Minn Mpls, Electro Svc. Co., 1455 W. Lake St. 

612-827-2907 
Mo St. Louis, Thunderibird Tech. Sis. & Svc., Box 

12849' 314-542-6488 

See Page 957 for TRADE NAME DIRECTORY 

NY Albertson, C. F. Ward, 33 Coventry Ave. 
516-742-5561 

Ohio Cincinnati, Comp., Inc., 11820 Knollsprings 
513-721-2997 

Ohio Cleveland, Comp., 7461 N. Linden La. 
216-842-2737 

Pa Newton Sq., Kaufholz Assoc., Box 273 
215-356-5000 

Tex Dallas, Aymond Co., Inc., Box 64917 
214-827-8043 

WashSeattle, Norwest Co., 1818 Westlake, N. 
, 206-282-3707 

For: Can., Toronto, Onl., J. Herring Co., 3468 Dundas 
416-762-7545 

EXP: N.Y., Rye, 18 Purdy Rd. 914-967-5704 
JANEL, INC., 226 Main Ave., Box 2, Stirling, N.J., 07980, 

Tel: 201-647-5600; Sis. Mgr: lo Alpert." 
JANITROL AERO DIV., 4200 Surface Rd., Columbus, Ohio, 

43228, Tel: 614-276-3561, TWX: 614-759-0241; Sis. 
Mgr:' N. S. Petersen 

JANNEY CYLINDER CO, Sub Edgewater Corp., 7401 
State Rd., Philadelphia, Pa., 19136, Tel: 215-624-6600; 
Sis. Mgr. & V.P.: P:P. Jefferis 

JAVEX ELCTRNS., 9509 Oak Glen Rd., Cherry Valley, 
Calif., 92223, Tel: 714-845-3986; Sis. Mgr: C.J. 
Reimuller 

JAY-EL PRODS., 1859 W. 169th St., Gardena, Calif., 
. 90247, Tel: 213-FA-1-3260, TWX: 213-327-1471; Sis. 
Mgr: L.K. Millei . 

JB ELCTRN. TRANSFORMERS, INC., 2300 W. Armitage 
Ave., Chicago, III., 60647, Tel: 31~-342-0080; Sis. Mgr: 
N.K. Yost 

JEFFERSON ELEC., Div. Litton Inds., 840 S. 25th Ave., 
, Bellwood, III., 60104, Tel: 3t2-626-7700; Sis. Mgr: W. 

Beam ' 
JENAER GLASWERK SCHOn & GEN. INC., ,200 Park 

Ave., New York, N.Y., tOOI7, Tel: 212-TN-7-8327; Sis. 
, Mgr: H. Moeller 

JENKINS', M.W. SONS, INC., P.O. Box 70, Dept. 25, Cedar 
Grove, N.J., 07009, Tel: 201-239-5150; Sis. Mgr: H.E. 
Wnrnon 

JENSEN MFG. DIV., Muter Co., 5655 West ,73rd' SI., 
Chicago, III., 60638, Tel: '312-767-7600, TWX: 
910-224-4661; Sis. Mgr: T.A. Firaneck . 

JAPANESE PRODS. CORP" 51 Cliff St., New Rochelle, 
N.Y., 10801, Tel: 91,4-636-8830; Sis. Mgr: M. Steinberg 

JEROME ELEC. CORP., 391 Lakeside Ave., Orange, N.J., 
07050, Tel: 201-678-9595; Sis. Mgr: J. DiGirolamo 

JERROLD ELCTRNS. CORP., 401 Walnut St., 
Philadelphia, Pa., 19105, Tel: 215-925-9870, TWX: 
215-569-8603 

JERROLD/WATKINS DIV., General Instr. of Can .. 60 
Wingold Ave., Toronto, 395, Onl., Can.; Sis. Mgr: T. 
Blanks 

JERSEY SPECIALTY CO., INC., Box 248, Wayne, N.J., 
07470, Tel: 201-694-6200 

JERSEY' TECH. CONSLTS., 22 Calles Ave., Box 215, 
. Morristown, N.J., 07960, Tel: 201-JE-8-8995; Sis. Mgr: 

A.P. Gregg 
JETIRON PRODS., 58 Rte. 10, Box 7, Hanover, N.J., 

07936, Tel: 201-887-0571, TWX: 710-986-8243; Sis. 
Mgr: J.M. Schill 

JEWELL ELECTRICAL INSTRS., Grenier Field, 
Manchester, N.H., 03105, Tel: 603-669-6400; Sis. Mgr: 
DA Nelson . 

JFD ELCTRNS.lSUB. RIKER-MAXSON, Camps- Div., 
15th Ave. at 62 St., Bklyn., N.Y., 11219, Tel: 
212-331-1000, TWX: 71G-584-2462; Sis. Mgr: G_ OIlen 

. P9., 2420 
Cal Sunnyvale, JFD ,Northwestern, Box 823 

408-732-0525 
Cal Van Nuys, JFD Western, 7811 Lemona Ave. 

213-785-0487 
Colo Denver; Bennewitz Asso., 2801 E. Colfax ' 

303-399-1132 
Fla Eau Gallie, J.J. Smith Assocs., Box 1506 

305-254-4206 
Ga Atlanta, Grady Duckett Sis., Box 29067 

404-237-5531 
III Chicago, SARG.E., 1915 N. Harlem Ave. 

, 312-237-9525 
MassFramingham, JFD, 418 Union Ave. 617-872-4843 
Mich 'Grand Rapids, R. Van Riper Sis., 1842 Newton, 

S.E. 616-452-0464 
Minn Mpls., Heimann, 5603 Lyndale Ave., S. 

,612-861-6051 
NJ Pennsauken, JFD, 6021 Mansion Blvd. 

302-798-0894 
NY E. Rockaway; Wm. Bellenkes Assoc., 63 Talfor 

Rd. ' L Y9-8260 
NY New Hartiord, JFD New York, Box 96 

315-732-3507 
Pa York, R. Schiding, 2780 Carlisle Rd. 

717-764-3407 
Tex FI. Worth, W.P. Fralia Co., Box 12625 

817-PE-8-2394 

WashSeattlEi, H. Levinson, 1211 E. Denny Way 
206-EA-3-5100 

Wisc Milwaukee, Star Engrg., 7328 W. Burdick 
414-U-3-3469 

J.K. ELCTRN. CONTROLS, INC., Box 1582, Vancouver, 
Wash., 98663, Tel: 503-631-2322; Sis. Mgr: B. Brownell 

JMR ELCTRNS. CORP., 1424 Blondell Ave., Bronx, N.Y., 
10461, Tel: 212-792-9620; Sis. Mgr: R. Arbus 

JO-BELL PRODS., INC., 5456 West ll1th SI., Oak Lawn, 
111.,60453, Tel: 312-425-0240; Sis. Mgr: P.J. Bell 

JODEE PLASTICS, INC., 9903 Foster Ave., Brooklyn, N.Y., 
11236, Tel: 212-NI-9-0555; Sis. Mgr: N. Meglino 

JOHANSON MFG_ CORP., 400 Rockaway Valley Rd_, 
Boonton, N.J_, 07005, Tel: 201-334-2676, TWX: 
71G-987-8367; Sis. Mgr: E. Fagerlund .............. Pg. 2421 
Ala Huntsville, Powertronics, Box 403 205-852-6347 
Cal Burbank, Weightman & Assocs., 1226 W. Olive 

Ave. 213-849-7711 
Cal Menlo Pk., Straube Assocs., 483 Willow Rd. 

415-323-2476 
Colo Denver, Electro-Rep., 1051 S. Platte River Rd. 

303-744-2821 
Conn Meriden, J. Murphy Assocs., 166 Converse Ave. 

203-268-1812 
Fla Clearwater, Perrott Assocs., Box 4532 

813-531-5513 
Fla Orlando, Perrott Assocs., Inc., 1607 Forsyth Rd . 

305-275-1132 
Fla W. Palm Beach, Perrott Assocs., Box 6277 

305-967-1770 
III Edwardsville, Delbridge Assocs., Box 241 

618-462-8689 
III .. ,Rolling Meadows, Sumer, Inc., 5105 Tollview Ave. 

312-392-7370 
Ind Ft. Wayne, Sumer, Inc., 2211 S. Calhoun 

219-744-4332 
La New Orleans, G. V. Peck Co., Box 8087 

504-282-1553 
MassSeekonk, J. Murphy Assocs., 30 Sunset Dr. 

617-761-7153 
Minn Minneapolis, Stoss Assocs., 5700 W. 36th St. 

612-925-2757 
NM Albuquerque, Electro-Rep., 3211 Silver, S.E. 

505-256-1749 
NY Fayetteville, Graydon-Sherman, Davis Bldg. 

315-637-9861 
NY Mt. Vernon, Friedman-Smith Elctrn. Sis., 519 S. 

5th Ave. 914-664-4866 
NC Thomasville, Powertronics, Box 403 919-476-4257 
Okla Tulsa, G. V: Peck Co., Box 15671 918-585-5853 
Pa Lansdowne, W. F. Satterthwaite, Box 191 . 

215-623-5100 
Tex Dallas, G.V. Peck Co., 210 Casa linda Plaza 

214-328-3511 
Tex Houston, G. V. Peck Co., 5757 Bellaire Blvd. 

713-664-1435 
WashSeattle, R Johnston Co .. 1011 N.E. 69th SI. 

206-524-5170 
EXP: N.Y., New Yor, Multiparts Corp., 52 Wall St. 

, 212-944-4370 
For: Can., Mont., Que., Braydon Electro,.360 Montee 

DeLiesse Rd. 514-341-3330 
--- Advertisement ---

Johanson Technology offers a com­
plete line of monolithic ceramic chip 
capacitors. ,The same high quality 
chips are also available as glass encap­
sulated leaded devices. J.T.I. glass en­
capsulated units are designed for 
critical space problems found in com­
puter' and commuilicati,on'system ap­
plications, yet 'are competitively prices 
with common molded devices. 

JOHNS-MANVILLE SLS. CORP., 22, East 40th St., New 
York, N.Y., 10016 , ' 

JOHNSON CORP., 805 Wood St., Three Rivers, Mich., 
49093, Tel: 616-278-1715; Sis. Mgr: RW. Gotschall 

JOHNSON E- F. CO., 1923 Tenth Ave., S.W., Waseca, 
Minn_, 56093, Tel: 507-835-2050; Sis. Mgr: C.S_ Willson 

Pgs. 2422,2423,2642-2644 . 
Ariz Phoenix, H.A. Moore Sis. Co., Box 7245 

. 602-274-0060 
Cal No. Hollywood, M. Stobin, 7353 Greenbush 
Cal Redwood City, Logan Sis., 463 Brewster 

415-369-6726 
Cal Sausalito, E. Johnson, 3030 Bridgeway Bldg. 

415-332-1979 
Colo Denver, McLoud & Raymond, 2151 S. Grape, Box 

22044 303-756-1589 
Conn Meriden, P.R. Sturgeon, 99 Colony St. 

203-237-1112 
Fla Winter Pk., Hawkins-Hutto, 501 Park N. 

305-647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple NE 

404-261-6160 

PAGES: 1-988 (Vol. 1)_,,989-2008 (Vol. 2) .. _2009-3076 (Vol. 3), 



JOH· KAR 
Haw Honolulu, Dougherty Entprs., Box 3497, 1001 

Dillingham 531-7548 
III Chicago, Ellinger Sis., 6580 Northwest 

312-763-1570 
Ind Ft. Wayne, McFadden Sis., 1102 Roosevelt 

219-445-4281 
Ind Indianapolis, McFadden SiS., 11059 N. Park 

317-846-0790 
Iowa Cedar Rapids, J. Vrbik, 3-50 SI., NE 

319-377-8244 
Kans Overland Pk., E.F. Johnson, 8001 Conser 

913-381-9736 
Md Lanham, E. Johnson, 9420 Defense Hwy. I 

301-577-5505 
MassChestnu1 Hill, E. Johnson, 1330 Boylston 

617-734-6660 
Minn Savage, E. Johnson, Box 405 612-890-7904 
Minn Waseca, E. Johnson, 299 10th Ave., SW 

507-835-2050 
NY Buffalo, R. Mitscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Camillus, R. Mitscher, 3573 Howlett Hill 
NY Elmont, F. Schmitt, 311 Meacham Ave. 

516-437-8150 
NY Fayetteville, R. Mitscher, 51 Ely Dr. 315-445-4540 
NY Pittsford, R. Mits¢her, 22 Latchmere . 

716-381-9115 
NY Syracuse, R. Mitscher, 606 Forest N. 

, 315-458-1321 
NC Raleigh, Millar EIC1rns., Box 17173 919-787-9564 
Ohio Columbus, McFadden Sis., 150 E. Broad 

. 614-221-3363 
Ohio Novelty, McFaddert Sis., 13938 Brenner 

216-241-0849 
Tenn Memphis, E.F. Johnson,'5050 PoplElr 

901-683-2828 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 

. , 214-357-4801 
Tex Houston, R.E. Nesbitt Co., Box 66831 

713-528-3811 
WashMercer Island, E. Johnson, 3049 78th, S.E: 

206-232-6242 
EXP: Minn., Waesca, E. Johnson, 299 10th Ave., S.w. 

. 507 -855-2050 
EXP: N.Y., NY, Roburn Agencies, 349 W. 14th SI. 

. 212-989-5939 
For: Can.,·Willowdale, Onl., ·A.C. Simmonds, 285 

. Yorkland . 416-445-9111 
JOHNSON ELEC. COIL CO., 9361 Larch Ave., Box 559, 

Elmhurst, 111.,,60126, Tel: 312.833-1800; Sis. Mgr: W.L. 
Johnson . 

JOHNSON & HOFFMAN MFG. CO., Div. Superior Tube. 
Co., 40 Voice Rd., Carle Place, N.Y., 11514, Tel: 
516-PI-2-3333; Sis. Mgr: R.A. Wille 

JOHNSON MFG. CO .. Box 96, Princeton, Iowa, 52768, Tel: 
319-289,5123; Vice Pres: R.H. Thompson 

JOHNSON R. W. CO., 7511 (9) Clay Ave., Huntington 
Beach, Cal, 92648, Tel: 714-847-8070; Sis. Mgr: R.W. 
Johnson 

JOHNSON RESEARCH. CORP., 2099 New Hwy., 
Farmingdale, N.Y., 11735, Tel: 516-694-5330; V.P.: 
S.F: Johnson 

--- Advertisement ---

J.R. Corp's GPL Master Directory is 
widely used by Govt. contractors and 
agencies; contains over 5000 pages of 
Listings of QUillified Manufacturers 
and their addresses. 

The AN, AND,MS Military Standard 
Parts Catalog is a complete Set ofMili­
tary Standard Parts Drwgs., 18 Books, 
Loosleaf form. 

Our Mil-Fed Spec. Library Service 
contains Specs & Slash Sheets of .all 
issues you select according to the FSC 
Classes of your choice, up-dated as is­
sued. 

All these services are available on Mi­
cro-Fiche as well as hard copy. Priced 
right, write for particulars & prices. 

Manufacturer's Catalog File 10,000 
companies Catalog's on Microfiche 
Indexed by Firm Name; by Product 
and by Manufacturers Part. 

JOHNSTON LABS., INC., 3 Industry La, Cockeysville, Md., 
21030, Tel: 301-666-9500; Sis. Mgr: L. Gevins 

JOLIET CONTROL CORP., Box 751, Joliet, III., 60434, Tel: 
815-726-6273; Sis. Mgr: J. Bourg 

JONARO INOS. CORP., 3047 Tibbett Ave., Bronx, N.Y., 
10463, Tel: 212-549-7600; SIs. Mgr: B; Osten 

Pg.2941 
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Cal Lynwood, Assoc. Engrg. SiS., 12140 Atlantic Ave. 
. 213-774-3655 

Haw Honolulu, Aloha Assoes., 225 Likiuokalani Ave. 
III Grayslake, R. Kipp Assocs., Box 226 

---. Advertisement --­

JONARD manufactures "PRECI­
SION HAND TOOLS FOR ELEC­
TRONICS & 
TELECOMMUNICATIONS." This 
includes a complete line of: DYNA­
MOMETER DIAL & TENSION 
GAUGES. CONNECTOR CON­
TACT EXTRACTION & RE­
MOVAL TOOLS. RELAY SPRING 
ADJUSTERS. CONTACT BUR­
NISHERS & CLEANERS. PLIERS. 
WRENCHES. TOOL KITS (standard 
or rnade to order). JONARD ALSO 
SPECIALIZES IN CUSTOM 
MANUFACTURING TO 'EXACT 
SPECIFICATIONS. 

JONES, A.D. OpnCAL WORKS, 64 Cambridge SI., 
Burlington. Mass., 01803, Tel: 617-272-5210; V.P. Cust. 
Rei: R.J. Downing 

JONES HIRAM ELCTRNS., 11807 Vanowen St, No. 
Hollywood, Cal., 91805, Tel: 213-875-0213; Sis. Mgr: 
E.W. Reed .................................................. Pgs. 2634,2835 
MassBurlington, G & K EIC1ms., 87 Terrace Hall 

617-272-3521 
NY Bayside, W. Jay Assoes., 23-25 Bell Blvd. 

212-762-4238 
NY NYC, C. Tennant, 100 Park Ave. 212·889·2530 
Ohio Cincinnati, Schlemmer, 1172 W. Gaibra~h 
. . 513-522·8340 
Tex Dallas, Packard Assoes., Box 20825 

. 214-357-5713 
JONES MOTROLA CORP., 432 Fairfield ·Ave., Stamford, 

Conn., 06904, Tel: 203-327-6440; Sis. Engr: W. 
Bissonnette 

JONESVILLE PAPER TUBE CORP., 474 Beck Rd., 
Jonesville, Miell., 49250, Tel: 517-849-2951; Sis. Mgr: 
W.W. Sellray 

JORDAN CONTROLS, 5607 W. Douglas Ave., Milwaukee, 
Wisc., 53218, Tel: 414-461-9200; Sis. Mgr: C.E. Jordan 

JORDAN ELECTRIC CO., 14707 KesWick St., Van Nuys, 
CalH., 91405, Tel: 213-873-5782; Sis. Mgr: B.M. Barton 

JOSLYN ELCTRN. SYS., Dlv. Joslyn Mfg. & SUpply Co., 
6868 Cortona Dr., Box 817, Goleta, Cal~ 93017, Tel: 
805-968-3551; Gen'L SIs. Mgr: Don Worden 

Pg.1933 
JOY MFG. CO., 338 S. Broadway, New Phila., Ohio, 44663, 

Tel: 216-343-335t, TWX: 216-389-9708; Mktg. Mgr: 
A.J. Pancheri 

JOY MFG. CO., Fan Mktg. Dept .. 338 S. Broadway, New 
Philadelphia, Ohio, 44663, Tel: 216·343-3351, TWX: 
216-098·6451; MkIQ. Mgr: W.J. Bienko 

JSH ELCTRNS, INC., 8549 Higuera SI., Culver City, Calif., 
90230, Tel: .213-870-4616, TWX: 910-340-6356 

JUALL GEAR CO., INC., 1108 Goffle Rd., Hawthorne, N.J., 
07506, Tel: 201-427-4220; Sis. Mgr: .C. Juall 

JUDSON RESCH. ,& MFG. CO., Conshohocken, Pa., 
19428, Tel: 215·828-3011; Sis. Mgr: M. Sm~h 

JUDD WIRE DIV., Electroni.zed Chems. Corp., S Bedford 
SI., Burlington, Mass., 01803, Tel: 413-863-4357, TWX: 
510-290-2147; Sis. Mgr. J.R. Meachen 

JULIE RESEARCH LAB:, 211 W. 61.t St., New York; N.Y., 
10023, Tel: 212-C1-5-2727; SI •• Mgr: D. Koep 

. Pgs. 502,503,2863 
Ala Huntsville, Int'l. Sci. Instrs., 4017 Dunsmore 

205-536-9686 
Cal Cosa Mesa, Meas. Assocs., 2955B Harbor· 

714-540-7180 
Cal Pasadena, Luscombe Engrg., 610 S. Arroyo 

pkwy. 213-684-2000 
Cal San Mateo, Luscombe Engrg., 220 E. 3rd 

415-681-1398 
Cal Sunnyvale, Meas. Assoes., Box 2162 

. , . 408-739-7785 
ConnHamden,lnslr. Conslts., 2381 WMeny 

203·248-4174 
III 'Evanston, Mauer Co., Box 624 312-869-1644 
Iowa Cedar Rapids, Engrg. Sves., 1026 3rd 

319-366-1591 
Kans Prairie Vlg., Engrg. Sves., 7830 State Line 

914·649-4000 
Md Belhesda, S & S Assoes., 7720 Wisconsin 

301·654-1434· 
MassWaban, Instr. ConsllS., Inc., 81 Wyman SI. 

617·969-8881 
Minn St. Paul, Wagner Comp., 542 S. Snelling Ave. 

612-698-0331 
Mo SI. LOUiS, Engrg. Sves., 67 Vernon Ave. 

314-726-2233 

NY Mt. Vernon, EleC1ricallnstr. Svc., 25 Diick 
914-699-9717 

NY Syracuse, Ossmann Inslr., 101 Pickard 
NC Raleigh, Int'!. Sci. Instrs., 5100 N. Glenn Dr. 

919-787-7244 
Pa King of Prussia, S & S Assocs., Boro Line 

215-265-3450 
K & L MICROWAVE INC., 203 Newton St., Salisbury, Md., 

21801 
K·& S ENGRG. CO., 6917 W. 58 St., Cl)icago, III., 60638, 

Tel: 312-586-8503; Sis. Mgr: M. Berkenbilt 
K-TECH., INC., 885 Waverly St., Framingham, Mass., 

01701, Tel: 617-873-9705, TWX: 710-380-0509; Sis. 
Mgr: M.R. Levy 

K-W ENGRG. WORKS, N50 W16328 Pin Oak Ct., 
Menomonee Falls, Wise., 53051, Tel: 414-781-8616; 
Sis. Mgr: H.C. Kaetel 

K WEST, 9371 Kramer Ave., Westminster, Calif., 92683, 
Tel: 714-893-6593, TWX: 910-596-1806; Sis. Mgr: F.C. 
Jones 

KAHL SCIENTIFIC INSTR. CORP.,P.O. Box 1166, EI 
Cajon, Calif., 92022, Tel: 714-444-5944; Mgr: E. 
Jerzewskl 

KAHLE ENGRG. CO., 3344 Hudson Ave., Union City, 
N.J., 97087, Tel: 2P'-887-6500; Olr. SIs: C.A. Napor 

Pg.947 
--- Advertisement· ---

KAHLE Automatic Production Ma­
chines and Machine Systems are cus­
tom engineered for precision, high 
speed processing or assembling of 
lamps, tubes, semi-conductors, diodes, 
transistors, electrical sub-assemblies, 

. switches, vacuum bottles, etc. Her­
metic seal and exhaust machines in­
clude those for most vacuum and gas 
filled devices; two or three piece lead­
and-cap, lead-slug butt welding by re­
sistance or capacitor discharge 
welding machines with 100-200 per 
minute capacity; cat.-whisker or cur­
rent carrying element welding. Glass 
machinery of all types. 

KAHLENBERG BROS. CO., Box 358, Two Rivers, Wise., 
54241, Tel: 414-793-1307; Sis Mgr: K.W. Kahlenberg 

KAHN & CO., INC., 885 Wells Rd., Wethersfield, Conn., 
. 06109, Tel: 203·529-8643, TWX: 710-425·0790; Pres: 

1.1. Kahn 
KAHN RESCH. LABS., INC., 81 S. Bergen Pl., Freeport, 

N.Y., 11520, Tel: 516-FR-9-8800; Sis. Mgr: 
KAISER AEROSPACE & ELCTRNS., Box 11275, Sla. "An, 

Palo Alto, Calif .. 94306, Tel: 415·321-3320, TWX: 
910-373-1274; Mklg. Mgr: C.K. Snyder 

KAISER CATV, Div Kaiser Aerospace & Elctrns., Box 9728, 
Phoenix, Ariz, 85020, Tel: 802-944-4411, TWX: 
910-957-1801; Sls.Mgr.: G. Woods 

KALART VICTOR, Hullenius SI., Plainville, Conn., 06062, 
. Tel: 203-747-1663; Sis. Mgr: M. Goldberg 

KAMAN NUCLEAR. Div. Kaman Sci. Corp., 1700 Garden 
Gods Rd., Colorado Springs, Colo., 80907, Tel: 
303-473-5880, TWX: 510-431-4929; Mktg. Mgr: D. 
Wick 

KANO LABS., INC., 1000 Thompson La., Nashville, Tenn., 
37211; Tel: 615-833-4101; Sis. Mgr: T.J. O'Kane 

KAPPA NETWORKS, INC~ 165 Roosevelt Ave., 
Carteret, N.J., 07008, Tel: 201-541-4226 

Pgs. 1·520,1521,2748,2749 
Cal Escondido, Andrew EIC1rn.,' Box 2154 

714-747-3015 
Cal Menlo Pk., G. McKnight, Box 36 415-325-2844 
Colo Denver, Elclrn. Comps. Sis., Box 22457 

, 303-771-6200 
Cal Woodland Hills, Interstate'Mktg., 22030 Ventura 

213-883-7606 
Fla Melboume, Hanson Assoes., Inc., Box 26 

305-727·7474 
III ..Franklin Pk., Dekotech SiS., Box 306 

312-455-5100 
MassLeidngton, J. Boeing, 18 Muzzey SI. 617-862-2500 
Minn Mpls., L. Murphy, 730 Chicago Ave. 612-333-4511 
N'J Cherry Hill, Benco Sis., Box 245 609-429-5515 
NY W. Islip, Hill Assocs., 142 Sequams La., W. 

516·587-9487 
Ohio Cincinnati, Tri-State Mktg., 1717 Section Rd. 

513-631-5060 
Tex· Dallas, R. Thomas, 8616 Northwesl Plaza Dr. 

214-363-8591 
For: Tex, FI. Lee, Euramco IntI., Box 1190G 

KARTRON INC., P.O. Box 1338, Huntington Beach, Calif .. 
92647, Tel: 714-534·1161; Sis. Mgr: T.B. Linloncont'd 
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cont'd --- Advertisement --­

Coil Tester--Shorted Turn Indicator­
-used since 1946 by repeat and new 
customers. New circuit-board con­
struction. Standard probes for un­
mounted coils (no iron core or brass 
sleeve) range in six sizes· from 
5/32x7/32x3-inch (detects one 
shorted turn of # 44' copper wire in 
2-inch dia. loop or # 20 wire in 3-ft. 
dia. loop) down to 0.045xO.050x5/8-
inch requiring 3 or more turns # 44 to 
indicate a short. Non-shocking, goof­
proof. Requires 5-minute warmup, 10-
minute housewife training, your 
sample shorted turns for "calibration", 
and your "wire-around-probe and 
through donut" for toroids at reduced 
sensitivity. Built for squashing by 
Mack truck, except small (softciron) 
probes are fragile. Price $250. Ship­
ping wt. 9 Ibs. 

KATO ENGRG. CO., 1415 1 st Ave., Mankato, Minn., 56001, 
Tel: 507-387-4011, TWX: 910-565-2243; Sis. Mgr: M.C. 
Madsen 

KATOLIGHT CORP., 1 st Ave. at Ch.estnut, Mankato, Minn., 
56001, Tel: 507-387-7973; Sis. Mgr: C.E Buhr 

KAVLlCO ELCTRNS., 20869 Plummer St., Chatsworth, 
Cal., 91311, Tel: 213-882-2400; Sis. Mgr: S. Kennon 

KAWECKI BERYLCO INDS., INC., 220 E. 42nd St., New 
York, N.Y., 10017, Tel: 212-682·7143, TWX: 
710-581-5199; V.P.-Sls: D. Richards 

KAY ELEMETRICS, 12 Maple Ave., Pine Brook, N.J., 
07058, Tel: 201-227-2000, TWX: 71D-734-4347; Mktg. 
Mgr: I. Silberg ................................................ Pgs. 504-509 
Cal Goleta, Kay Sis. & Svc.,Box 206 805-967·9316 
Cal Los Angeles, Kay Sis. Office 213-622-8039 
Ind So. Bend, Kay Sis. & Svc., U.S. Rte. 31, N. 

219-272-2848 
KAY-RAY, INC., 740 E Northwest Hwy., Palatine, III., 

60067, Tel: 312-358-9437; Sis. Mgr: J.J. Karp 
KAYE INSTRS., INC., 737 Concord Ave., Cambridge, 

Mass., 02138, Tel: 617-868-7080 
KAYNAR MFG. CO., 800 S. State College Blvd., Fullerton, 

Calif., 92631, Tel: 714c871-1550, TWX: 91D-592-1239; 
Sis. Mgr: H. Hatfield 

K.C.C. SHOKAI, LTD., 31, 4-chome, Ouchl-dori, Naka-ku, 
Kobe, Japan, Tel: 07W7-0271, TWX: 5622-835 (WMKCC 
KOBI; Sis. Mgr: K. Hi.meno ................................ Pg. 1479 
NY New York, Nichimen Co., Inc., 60 Broad St. 

014-3456 
Tex Houston, Japan Cotton Co., Meirose Bldg. . 

CA 5-6863 
--- Advertisement ---

KCC is the biggest manufacturer of 
wire accessories in Japan. For exam­
ple, Adhesive wire marker, Slip-on C­
type marker, Slip-on tube marker, 
Sleeve type tube marker. etc. KCC is 
also the pioneer of the mosaic display 
board in Japan. 

KDI ADTROL, INC .. 700 Abbott Dr., Broomall, Pa., 19008, 
Tel: 215-544-6900 

KDI SEAL TRON CORP., Box 15073, Cincinnati, Ohio, 
45215, Tel: 513-821-7444; Sis. Mgr: J.A Prior 

KEDMAN CO., Box 267, 762 S. Redwood Rd., Salt Lake 
City, Utah, 84110, Tel: 801'363-4413; V. P: D.O. Moore 

KEENE CORP., Kaydon Bearing Div., Muskegon, Mich., 
49443, Tel: 616-755-3741; Sis. Mgr: W.J. Klinkner 

KEISER'S INDS., INC., Laumau St., Mt. Holly Springs, Pa.,. 
17065, Tel: 717-486-7511; Sis. Mgr: E.C. Gedon 

KEITHLEY INSTRS., INC., 28775 Aurora Rd., Cleveland, 
Ohlo,44139, Tel: 216-248-0400; Sis. Mgr: AD. pllverio 

KELK, GEORGE LTD., 48 Lesmill Rd., Don Mllls, Ont., 
'Canada, Tel: 416-445-5850; Sis. Mgr: C.H. Draper 

KELLER, HUGO P., INC .. 41 East 42nd 51., New York, N.Y., 
10017, Tel: 212-682c8450 A. Holland 

KELM G.R. MACH. WORKS. INC., 347 E Railway Ave., 
Paterson, N.J., 07503, Tel: 201-523-0546; Sis. Mgr: O. 
Lakatos 

KELTRON CORP., 225 Crescent 51., Waltham, Mass., 
02154, Tel: 617c894-0525; Sis. Mgr: H.M. Fox 

KELVIN, 5919 Noble Ave., Van Nuys, Cal., 91401, Tel: 
213-782c6662; Sis. Mgr: A.A. Featherston 

KEMLITE LABS., INC., 1819 W. Grand Ave., Chicago, III., 
60622, Tel: 312-TA-9-6050; Sis. Mgr: J.V. Daniels 

KEMPER ENGRG. CO., 9337 Shoshone Ave., Northridge, 
Cal., 91324, Tel: 213-886-0121; Sis. Mgr: J.P. Kemper 

KEMTRON ELECTRON PRODS., INC., 14 Prince PI., 
Newburyport, Mass .. 01950, 'Tel: 617·462-4464; Sis. 
Mgr: K.A. Callahan 

KENDALL CO., Fiber Products Div., Walpole, Mass., 
02081, Tel: 617-668·0175, TWX: 710-346-0844; Dir. 
Mktg: KW. Hays 

KENDALL CO., Polyken Div., 309 W. Jackson Blvd., 
Chicago, III., 60606, Tel: 312-WE-9-7100; Sis. Mgr: W.J. 
. Hodges 

KENICS CORP., One Southside Rd., Danvers, Mass., 
01923, Tel: 617-774-8600, TWX: 710-347-0882; Sis. 
Mgr: A.R. Macdonald 

KENNAMETAL INC., Lloyd Ave., Latrobe, Pa., 15650, Tel: 
412-537-3311, TWX: 510-468-7277; V.P. Sis: B. 
Burgoon, Jr. . 

KENNEDY CO., 540 Woodbury Rd., Altadena, Calif., 
.91001, Tel: 213-798cQ953, TWX: 91D-588-3751; Mktg. 
Mgr: 0.5. Krueger 

KENNEY ENGRG. CORP., 1301 5. Shamrock, Monrovia, 
Cal., 91016, Tel: 213-357-2224; Sis. Mgr: B. Cerchione 

KENT CORP., 169 N. Lake 51., Mundelein, III., 60060, Tel: 
312-566-1300, TWX: 910-685-4322; V.P. & Gen'l. Mgr: 
C. Chun 

KENTON ENGRG. CORP., 8232 Christiana Ave., Skokie, 
111.,60076, Tel: 312-677-8280; Sis. Mgr: A. Zemanski 

KENTROX.INDS., INC., 14335 N.W. Science Pk. Dr., 
Portland, Ore., 97229, Tel: 503-643-1681; Pres: T.J. 
Holcs 

KENTUCKY ELCTRNS., Box 511, Owensboro, Ky., 42301, 
Tet: 502-684-0431; Sis. Mgr.: P. M. Gahr 

KEPCO; iNC., 131-38 Sanford Ave., Flushing, N.Y., 
11352, Tel: 212-461-7000, TWX: 71D-582-2631; Sis. Mgr: 
M. Kupferberg .............................................. Pgs.737-771 
Ala Huntsville, J. Highsmith, 3322 S. Memorial 

205-881-3294 
Ariz Tempe, Tri-City Elctrns., Inc., Box 26757 

602-967-3222 
Cal Sherman Oaks, Windsor Dynam., Box 5500 

213-989-3631 
Cal Woodside, Windsor Dynam., 195 Greer Rd. 

I 415-854-4870 
CO.lo Denver, J.F. Hurlbut, 1295 Bannock 51. 

303-744-1451 
~ullllrallll;lIylUIl. n. r:t:IfUIi. II) O,ii1fWUUU MU. 

203-673-4825 
Conn Trumbull, A. Perron & Co., 36 Louis 51. 

203-268-9631 
DC Wash., Eastern Instr., 5410 Indian Head Hwy. 

202-333-8880 
Fla Orlando, J. Highsmith, 2543 Industrial' 

305-293-5202 
III Chicago, Midwest Elcl., 5707 W. Division 

312-626-0030 
Ind' Indianapolis; Midwest Elcl., 4000 Meadow 

317-546-4967 
Iowa Cedar Rapids, Midwest Elct., 2042 Franklin N.E 

319-362-4410 
Kans Shawnee MiSSion, Kathrinus, Kelly, Boswell, 5460 

Buena Vista 913-722-0000 
MassNQrwood, R. Perron, 159 Morse 51. 617-762-8114 
Mich Royal Oak, Satullo, 4514 N. Woodward 

313-549-3910 
Minn Mpls., EC. Elctrn., 10108 Abbott S. 612-888-4626 
Mo 51. Louis, N. Kathrinus, 2427 Brentwood 

314-962-5627 
NH Dover, R. Perron, 1 Elm SI. 603-742-2321 

.NJ Red Bank, Eastern Instr., Inc. 201-842-4242 
NM· Albuquerque, C. Schmidt, 9611 Acoma, S.E. 

. 505-298-2415 
NY Great Neck, Eastern Instr., 300 Northern 

516-466-9505 
NY No. Syracuse, NACO Elctrns., Box 248 

315-699-2651 
'NY Poughkeepsie, NACO Elctrns., 14 Lori St. 

914-462-2730 
NY Rochester, NACO Elctrns., 74 Park Ave. 

716-244-4720 
NY Utica, NACO Elc\(ns., 2631 Edgewood 

315-732-1801 
NC Charlotte, J.L Highsmith, 3733 Monroe 

.. 704-333-7743 
Ohio Cleveland, Satullo Co., 16801 Euclid Ave. 

. 216-486-2800 
Ohio Daylon, Satullo Co., 2801 Far Hills Ave. 

513-293-7061 
Pa Phila., Eastern Instr., 613 Cheltenham 

215-927-7777 
Pa Pittsburgh, Satullo Co. 412-931-5200 
Tex Dallas, Airep Elctrns., Inc., 6300 N. Central 

Expwy. 214-363-5291 
Utah Salt Lake Cily, J. Hurlbut, 3605 S. Bannock 

. . 801-299-4321 
Va Richmond,.Eastern Instr., Inc., Ross Bldg. 

703-644-6622 
Va Richmond, J. Highsmith, 2604-0 Buford 

703-272-5888 
WashSeattle, H. Levinson, 1211 E Denny Wy. 

206-323-51 00 
Wisc Waukesha, Midwest Elect., 131'7 Garfield . 

414-542-5129 

KAR - KEY 
EXP: N.Y" NY, Ad. Auriema, 120 Liberty St. 

212-349-8220 
For: Can., Montreal, Que., Radionics, 195 Graveline 

514-735-4565 
KEPRO CIR. SYS., INC., 3630 Scarlet Oak Blvd., 51. Louis, 

Mo., 63122, Tel: 314-AC-5-5166; Mktg. Mgr: G.E. 
Mobus 

KERR-MCGEE CHEM. CORP., Kerr-McGee Bldg., 
Oklahoma City, Okla., 73102, Tel: 404-236-1313; Sis. 
Mgr: W.F. O'Brien 

KERTRON,INC., 7516 Centrallnd'i Dr., Riviera Beach, Fla, 
33404, Tel: 305-848-9606, TWX: 510-952-7611; Sis. 
Mgr:, J.J. Flynn 

KESSLER-ELLIS PRODS., 120 1st Ave., Atlantic 
Highlands, N.J., 07716, Tel: 201-291:0500; Sis. ·Mgr: R. 
Messer .................................................................... Pg. 1336 
Ala. Huntsville, Rep, Inc., 8100 S. Memorial Pkwy. 

205-881-9270 
Ariz. Scottsdale, Palmer Assoc., 8650 E. Joshua Tree 

La. 602-947-4666 
Cal Sunland, Anderson Power Prods., 9310 Hillrose' 

213-352-3114 
Colo Denver, Palmer Assocs., 1050 yuma 51. 

. 303-255-9961 
Fla. ·Clearwater, WMM Assoc., 1.260 A. 5 ... Highland 

Av. 813-446cQ075 
Ga. Atlanta, Rep, Inc., 1483 Monroe Dr. N.E 

404-876-1591 
III Chicago, Lincoln, Hodges, 5875 N. Lincoln 

. 312-561-8440 
Ind Indianapolis, F: Sedlack, 2511 E. 46th 

317-545-1141 
Iowa Des MOines, BEAMS, 517 Fifth Av.· 515-279-3015 
Md Silver Spring, Globe Assocs., 8121 Georgia Ave. 

. . 301-587-0060 
Mass Newburyport, Gilway Sis. Co., Box 584 

617-465-7568 
Mich Detroit; D. 'Poulin; 17222 E Warren 313-886-4990 
Minn Mirineapolis; R.J. SiS., 7100 s. France 

612-922-1425 
NY Liverpool, L. Garner & Assocs., Box 56 

315-652-7911 
NC Charlotte, Count, Inc., 7616 Frosch Rd: 

704-392-7496 
Ohio Cleveland, E. Bock, 18838 Canyon 216-331-5212 
Pa Media, W. Reeves, 2973 N. Providence 

215-566-6709 
Tex Dallas, T.M. Curtis Co., 5635 Yale Blvd. 

214-361-1666 
WashSeattle, C. Parsons, 5319 4th Ave., 5.' . 

206-762-7373 
Wisc Waukesha, Rockwell, Brown, Lincoln, Hodges, 

217 Wisconsin . 414-542-3087 
KESTER SOLDER CO, Div. Litton Ind. Inc., 4201 

Wrightwood Ave.,' Chicago, III., 60639, Tel: 
312-235-1601; Mgr. Sis. Adm: G. Vanicek 

KESTLER ELCTRNS., 9417 La ROsa, Temple City, Cal, 
91780, Tel: 213-286-2739; Sis. Mgr: R:J. Kestler 

KEUFFEL & ESSER CO., 20 Whippany Rd., Morristown, 
N.J., 07960, Tel: 201-285-5360; V.P. Sis: J. Burton 

KEVLlN MFG. CO., 26 Conn St, Woburn, Mass., 01801, Tel: 
617-935-4800, TWX: 710-393-1239; Sis. MgT; J.J. 
Glynn' 

KEYSTONE CARBON CO., Thermistor Div., St. Marys, 
p .. , 15857, Tel: 814-834-1591; S.ls. Mgr: J.A. Brock 

Pgs.1974-1979 
Cal San Carlos, Electro Pacific, 1710'lndustrial Rd. 

.415-593-1.334 
. Cal San Francisco, Electro-Pacific, 2524 Franklin St. 

415-776-8582 
Cal San Marino, VariGott&Assoc., Box 8401 

213-282-1,125 
Fla NO.Miama Bch, Cartwright & Bean, 20100 N.E. 

25th CI. 305-945-2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

Ave. 305-425c8284 
Ga Atlanta, Cartwright & Bean,. 3223 Cain's Hill N.W. 

404-237-2273 
III Elk Grove Vge, Knoblock, Box 67 312-593-5940 
Ind . FI. Wayne, R. Whitesell, 3426 Taylor 

219-432-5591 
Ind Indianapolis, A. Whitesell; 6691 E Washington 

317-359-9283 
Ind Kokomo, R.O. Whitesell & Assoc., 3827 S. La 

Fountain Sq. . 317-453-6868 
Ky Louisville, A.O. Whitesell & Assoc., 3620 

Lexington Rd. 502-893-7303 
. La Metairie, Cartwright & Bean, 7010 Magnolia CI. . 

504-887-5225 
Md Silver Spg., Mechtronics Sis:, 11700 Old 

Columbia Pike 301-622-2420 
Mass Reading, C.E Godfrey Co., Box 68 617'944-2230 
Mich Montgomery, J.L. Montgomery, Inc., 19400 W. 

Ten Mile . '313-358-2616 
Minn Mpls., R. W. Marshall Co., 6106 Excelsior Blvd. 

612-929-0457 
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KEY ·KRA 
NY N.Y .• Haber-Ramp. 2315 Broadway 212-799-4040 
NY . Pompey. S.F. Foster Co .• 2806 Hennaberry Rd. 

315-677-3333 
NY Webster. S.F. Foster Co .• 1591 Greensboro 

. . 716-872-5220 
NC Charlotte. Cartwright & Bean. 625 Harwyn Dr. 

704-333-6457 
NC, Raleigh. Cartwright & Boan.1016 Belfast Dr. . 

919-832-7128 
Ohio Cincinnati. A. Whitesell. 1172 W. Galbraith 

513'521C2290 
Ohio Cleveland. A.O. Whitesell & Assoc .• 21139 Lorain 

Ave. 216-333-2585 
Ohio Dayton. A.O. Whitesell & Assoc .• 4133 S. Dixie 

Ave. 513-298-9546 
Pa Ambler; Griffin-Campbell. Inc .• 25 Skippack Pike 

215-646-7535 
Pa Pittsburgh. R.O. Whitesell & Assoc.;·201 Penn 

Ctr. Blvd. 412-242-0100 
Tenn Bristol. RO Whitesell. 340 Edgemont Ave. 

, 615-968-4195 
Tex Dallas. Spaoetronics Co .• 4515 Prentice St. 

214-368-1215 
EXP: Westbury. N.Y .• Minthorne IntI.. 2200 Shames 

516-334-3303 
For: Can .• Markham. Ont .. Tel-Mar Elec. Sis .• Ltd .• 

19th Ave .• A.R. 2 416-687-5612 
KEYSTONE ELCTRNS. CORP .• 49 Bleeker St.. New York. 

N.Y .• 10012. Tel: 212-475-4600; Sis. Mgr: R.D. David 
---' Advertisement --.-, 

Manufacturers of Battery Holders 
made of aluminum and steeI'for mer­
cury, ni-cad and alkaline cells. Com­
plete line of terminals, brushings, 

. brackets; eyelets and Pre-Punched 
bakelite boards. Also Standardized 
'and Custom-Built Terminal Boards. 
Certificate of Compliance to govern­
ment specifications issued on request. 
Free descriptive catalog: Write direct 
or phone nearest representative. . 

KEYSTONE COLUMBIA. INC .• Box 1 005. 23328 Sherwood 
Rd .• Warren. Mich .• 48090. Tel: 313-757-4400 

KEYSTONE MICRO SCAN .• 151 Hallet St.. Boston. Mass .• 
02124. Tel: 617-436-8000; Ex. V.P. T. Role 

--- Adv..ertisement -' '--
Keystone Micro Scan. Inc. manufac­
tures complete lines of microfiche 
reader equipment and accessories -
cop troIs for safe operation of hazard­
ous equipment-glass fiber optic pro- . 
ducts-light pipes-light sources and ' 
"Opti-Scopes" (flexible fiber optic 
horescopes). Keystone also services 
electronic and computer peripheral 
equipment makers producing preCi­
sion metal parts and sub assemblies - . 
complete electro-plating and pairtting 
capability.' . 

K.G.s. ELCTRNS., 2029 N. Uncoln Ave., Pasadena; Cal., 
91103, Tel: 213-798-0787 ........................ Pgs.2956,2957 
KIDCO. INC.. Box 278. -Medford. N.J.. 08055. Tel: 

609-267-2100; Sis. Milr: L Moyerman . 
KIDOE .. WALTER & CO .• Belleville Div .• 675 Main St.. 

Belleville. N.J .• 07109. Tel: 201-759-5000. TWX: 
71~9"5-492!i; Gen.·Mgr:W.E. Morgan 

KIKUSUI ELCTRNS. CORP .• 3-1175. Shinmaruko-Higashi. 
Kawasaki City. Kanagawa~Pref.. ·Japan. Tel: 
044-41-0111; Sis. Mgr: M.· Nagura 

KILOVAC CORP., Box 4422, Santa Barbara, Cal~ 93103, 
Tet 805-684-4560, TWX: 91~6-1141; Sis. Mgr: J.L. 
Dysari ......... ; .................. Pgs. 1688-1691,1744,1745,2428 
Ariz Tempe. WhiTronics. Inc .• 209 N. Perry La. 

602-966-4417 
Cal Los Angeles. Rep. AssoCs., 1710 Santa Monica 

Blvd. 213-451-8901 
Cal . San Carlos'. EleClro Pacific. 17.10 Industrial Rd. 

. 415-593-1334 
Conn Hamden. Compar. 2531 Whitney 203-288-9276 
Fla Orlando. Holcombe; 2827 Cullen Lake Shore 

~ 305-855-2455 
Ga Atlanta. Holcombe. 3098 Piedmont N.E. 

404-233-2837 
III Chicago. Gassner & Clark. 6644 N. Western 

312-764-6121 
Iowa Cedar Rapids. Brown-Flanders. 3400 Indian S.E. 

319-366-0635 
Kans Shawnee Mission. M. Bettis. Box 598 

9.13-362-0772 
Kans Wichita. M.E. .Bettls Co .• 423 N. Fountain 

. 316-685-7441 
. Md Towson. Burgin-Kreh. Box 9787 301-661-1120 
MassNew10n Highlands. Compar. 88 Needham. 

617-969-7140 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Minn St. Paul. De Beck. 2119 Grand 612-690-1557 
Mo St. Louis. M: BettiS. 9103 Bessemer 314-429.2099 
NJ Riverton. Given Assocs .• Box 183. 609-829-7249 
NM Albuquerque. Data Handling. 209 San Pablo. S.E. 

505'268-0928 
NY Buffalo. A. Lamb. 1865 Kenmore 716-874-4900 
NY Great Neck. Trionic. 320 Northern Blvd. 

516-466-2300 
NY Kingston. R. Lamb. Box 661. Uptown Sta. 

914-338-8833 
NY Rochester. R. Lamb. 4515 Culver Rd. 

716-544-5580 
NY Syracuse. R.F.'Lamb'Co .• E. Molloy St. .. 

315-454-2469 
NC' Charlotte. DGW. Inc .• Box 6096 704-334-7090 
NC Winston-Salem. DGW. Inc:. Box 5316 . 

. . 919-768-7166 
Ohio Dayton. H. Pipe. 5335 Far Hills Ave. 

. .' " 513-434-7900 
Tex Dallas. Norvell Assocs .• Box 20279 214-357-6451 
Tex Houston. Norvell. 6440 Hillcroft Ave. 

71'3-774-2568 
Va Lynchburg. Burgin-Kreh. 2600 Memorial 

703-845-5600 
WashBelievue. A. Smith. 405 166th St.. S.E. 

208-746-6770 
For: Can .• Downsview. Ont.. Whittaker Elct.. 43 

Troutbrooke . 416-247-7454 
For: Can .•. Ottawa. Ont.. Whittaker Elct .• 42 Howden 

613-224.-1221 
For: Can .• Roxboro; Que .• Whittaker Elct .• Box 218 

514-683-3621 
For: Can .• W. Vancouver. B.C .• Whittaker Elctms .• 

11.44 Millstream 604-926-3411 

K.ILOVOL T CORP., 238 High ·St., Hackensack, N.J., 
07602, Tel: 201-488-7373; SIs. Mgr: S. Rothman 

Pgs. 772,773 
Cal Sherman Oaks. Windsor Dynamics. Inc .• ·Box 5500 

. , 213-989-3631 
Cal Woodside. Windsor Dynamics. 195 Greer 
'. 415-851-0417 
Colo Englewood. PLS Assocs .• 7895 E. Prentice 

303-771'll140 
Conn Meriden. Abbott-Allison Co .• ·Inc .• Box 467 

203-237-9232 
III Chicago. P. Lind Elctrns. Co .• 5483 W. Northwllst 

Hwy. 312-774-1246 
Ind Indpls. P. Lind Elctrns .• 3969 Meadows 

317-547-9178 
Mich Farmington. Carter. McCorrnic & Peirce •. 23995 

Freeway Pk. Dr. 313-477-7700 
Minn Circle Pines. Lind. Elctrns .• 10104 Sunset 

. 612-786-5770 
NM Albuquerque. PLS Assocs .• 4200 B Sliver 

505-255-2330 
NY Latham. L-Tron Corp .• Box 336 518-785-5032 
NY Tonawanda. L-Tron Corp .• 123 Dalewood·Ave. 

716-691-8887 
NY Skaneateles. L-Tron Corp .• Drawer 67 

315-685-6172 
Ohio Dayton. Carter. McCormic & Peirce. 5423 

Webster Ave. 513-278-5873 
O;<la Tulsa. J.A. Green Co .• Box 3209 '918-742-4657 
Pa Pittsburgh. Carter. McCormic & Peirce. 201 Penn 

Ctr. Blvd. 412-824-3760 
Tex Dallas; J.A. 'Green 90 .• 7118 Envoy Ct 

214-ME-I-7450 
Tex Houston. JA Green Co .• 3400 Montrose 

713-528-2959 
WashSeattle. Dewar & Assocs .• 6261 1 st Ave. 
, 206-763-2233 

EXP: N.Y .• Melville. Rocke Int'l.. 80 Marcus 
. 516-694-7800 

KINETIC TECH .• INC.; 3393 De La Cruz Blvd .• Santa Clara. 
Cal.. 95050. Tel: 408-296-9305; Sis. Mgr: A. S. Smith 

KINETRON CORP .• 1416 Roller Rd. Asbury Park. N.J .• 
. 07712. Tel: 201-776-959S; Sis. Mgr: V.H. Triwedi 

---' Advertisement ---
CUSTOM FABRICATED· 

ENCLOSURES 
for 

Filters - Transformers - Delays Lines 
Relays - Capacitors - Related 

Networks 
. including 

Standard MIL-T-27B transformer 
cases. sizes AF-OA (Deep Drawn 

.an.d Fabricated). Chassis-MU-Metal 
Shields-Brackets-Inserts-Weld Studs 

KING LABORATORIES. INC .• 127 Solar St.. Syracuse. 
N.Y.. 13204. Tel: 315-471-8123; Sis. Mgr: W.A. 
MacLeOd 

KING RADIO CORP .• 400 N. Rogers Rd .• Olathe. Kans .• 
66061. Tel: 913-782-0400; Sis. Mgr: B.L. Glover 

KINGMANN-WHITE. INC .• 653 S. Melrose St.: Placentia. 
Calif .• 92670. Tel: 714-528-2111; Sis. Mgr: J.M. Quirk 

KINGS ELCTRNS .• 40 Marbledale Rd .• Tuckahoe. N.Y .• 
10707. Tel: 914-SW-3-5000. TWX: 710-562-0110; Sis. 
Mgr: E. Corcoran 

KINGSLEY MACH. CO .• Aero-Space 0Ii1 .• 850 Cahuenga 
Blvd. - EEM. Hollywood. Calif.. 90038. Tel: 
213-469-7243; V.P.·Sls: J.M. Butler 

KINNEY VACUUM CQ .• 3529'Washington St., Boston. 
Mass .• 02130. Tel: 617~522-7100. TWX: 71~348-O873; 
V.P-Sls: A.A. Chambers , 

KIRCH BERGER. M & CO.. INC.. 250 Humphrey St.. 
Englewood. N.J., 07631. Tel: 201-568-4555; Sis. Mgr: 
T.H. Church 

KIRK & BLUM MFG. CO .• 3120 Forrer St.. Cincinnati. Ohio. 
45209. Tel: 513-351-1400; Sis. Mgr: E.A. Vogel 

KIRKHILL RUBBER CO .• 300 E. Cypress St •• Brea. Calif .• 
92621 • .Tel:714-529-4901.TWX: 910-596-1213; V.P. 
Sis: D. Reid . . 

KIRKLAND H. R. CO:. 8 King St.. Morristown. N.J .• 07960. 
Tel: 201-538-2777; Sis .. Mgr: B. A. Kirkland 

KISTLER INSTR. CO.. Overlake Ind·1. Pk.. Redmond. 
Wash .• 98052. Tel: 206-885-3737. TWX: 910-449-2860; 
Sis. Mgr: E.L. Balyeat 

KLEIN. MATHIAS & SONS. 7200 McCormick Rd .• Chicago. 
111.; 60645. Tel: 312-JU-8-6820; Sis. Mgr: C.F. Castino 

KLINE IRON & STEEL CO .• INC .• P.O. Box 1013. Columbia. 
S.C .• 29202. Tel: 803-AL-4-0301; Sis. Mgr: J.A. Trotter 

KLING METAL SPINNING & STAMPING. 247 Centre St.. 
New York. N.Y .• 10013. Tel: 212-226-5580; Sis. Mgr: S. 
G~ . 

KLiPSCH & ASSOCS .• INC .• Box 280. Hope. Ark .• 71801. 
Tel: 501-777-6751; Sis. Mgr: A.L. Moers 

KNOPP. INC .• 1307 66th St.. Oakland. Calif .• 94608. Tel: 
415-653-1661; Sls.·Mgr: H. Muller 

KNOWLES ELCTRNS .• INC .• 3102 N. Mannhelm Rd .• 
Franklin Park. III.. 60131. Tel: 312-455-3600; Dir. Mktg: 
C.K. Apel 

KOCH. H. & SONS. Corte Madera. Cal.. 94925. Tel: 
415-924-3510. TWX: 415-927-3221; Sis. Mgr: R.H. 
Duyore 

KOCH INDS .• 401 S. Dale St.. Anaheim. Cal.. 92804. Tel: 
714-527-1864; Sis. Mgr: H.E. Koch 

KOH-I-NOOR RAPIDOGRAPH. 100 North St.. 
Bloomsbury. N.J .• 08804. Tel: 201-479-4124. TWX: 
510-235-3340; Sis. Mgr: R. La Barre 

KOlE ENTERPRISES. INC .• Box 152. Biscayne Annex. 
Miami. Fla .• 33152. Tel: 305-633-9023; Sis. Mgr: B. 
Cole 

KOLLMORGEN-COLOR SYS. DIV .• Kollmorgen Corp .• 67 
Mechanic St.. Attleboro. Mass.. 02703. Tel: 

. 617-222-3880. TWX: 710-346-0567; Pres: A.J. Blanc 
KOLLSMAN INSTR. CORP .• 575 Underhill Blvd .• Syosset. 

N.Y .• 11791. Tel: 516-921-4300. TWX: 212-672-1224; 
, Group V.P: J.C. Allwarden 

KOLTON ELEC. MFG. CO .• 123 New Jersey A.A. Ave .• 
Newark. N.J .• 07105. Tel: 201-344-4622; Sis. Mgr: H. 
Kollon ' 

KOMAK. INC .• 9th & Ontario Sts .• Phlla .• Pa .• 19140. Tel: 
215-BA-6-0770; Sis. Mgr: W.M. Auchenbach 

KONELi. ENTERPRISE. Box 962. So. Pasadena. Cal.. 
91030. Tel: 213-681-6281; Sis. Mgr: B. Perra . 

KOOLTRONIC FAN CO .• P.O. Box 504. Princeton. N.J .• 
08540. Tel: 609-799-1466; Sis. Mgr: P.J. Paulucci 

KOONTZ-WAGNER ELEC .• 516 N. Michigan St.. South 
Bend. Ind .• 46601. Tel: 219-234-3157; Sis. Mgr: F.V. 
Mulligan 

KOPP GLASS. INC .• Box 8255. Swissvale. Pittsburgh. Pa .• 
15218. Tel: 412-271-0190; Sis. Mgr: W.A. ProvQst 

KORAD MAT·LS. SYS. DIV.. Union Carbide. 2520 
·Colorado Ave .• Santa Monica. Cal.. 90406. Tel: 
213-829-3377. TWX: 91~-6870 J.J. KesSey 

KORRY MFG. CO .• 223-8th Ave. N .• Seattle. Wash .• 981 09. 
Tel: 206-624-4066. TWX: 91,0-444-2295; Sis. Mgr: JA 
Hevly 

KOSS ELCTRNS .• INC .• 4129 N. Pt. Washington Ave .• 
Milwaukee. Wisc .• 53212. Tel: 414-964-5000; Sls.Mgr: 
G. Corne~ls . 

KRATOS INSTRUMENT DIV., 403' S. Raymond Ave~ 
Pasadena, Cal, 91105, Till: '213-448-3090, TWX: 
91~588-3288 .~ .......... ~ ....... : ... _ ..................... Pgs. 510,511 
Ala Huntsville. Space Engrg .• Box 5206 205-837-6060 
Cal Long Beach. Kirk-Anderson. 4102 E. 7th 

213-433-4929 
Cal Oakland. Willard Nott. 445Q Piedmont' 

. . 415-654-3747 
Conn Hamden. Northeas! Engrg .• 3013 OIxwell 

203-248-4481 
Fla Orlando. Space Engrg .• 999 Woodcock. # 216 

. 305-841-2271 
Iowa Cedar Rapids. Engrg. Svc.,.1026 3rd S.E. 

319-366-1591 
Kans Prairie Vlg .• Engrg. Svc .• , 7924-A State Line 

913-649-4000 
Md Landover Hills. Eastern Camps .• 6200 Annapolis. 

#311 . 301-322-1412 

See Page 30.73 To Get Your Copy of the RadiO-ElectronIc Master eem/1971 
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Mass Danvers. Northeast Engrg .• 5 Elm SI. 

" 617-774-3010 
Minn SI. Paul. Wagner Compo Conslts .. 542 5: Snelling 

, , ' , 612-698-0331 
Miss St. Louis. Engrg. ,Svc .• 6717 Vernon 314-726-2233 
NY Manhasset. Northeast Engrg,. 124 Trumbull Rcj. 

" 51a:365-9633 
Ore Portland. Shaffer & Nelson. 1001 'E. Water 

503-234-7437 
Pa Phila. Eastern Comps .• 1349 W. Cheltenham 

215-927-8282 
Tax Dallas. V. Sykes. 13333 N. Central Expwy,' , 

, 214-235-5289 
Utah Salt,Lake City. Shaffer & Nelson. 805 W. 2500 S. 

801 -484-3382 
WashBeliewe. Doland Co .. 545 108th 51. N.E. 

206-454-4952, 
WashSeattle. Shaffer & Nelson. 314 N.E. 72nd ' 

206-523-0684 
WashSpokane. Shaffer & Nelson. W.1505 4th 

509-624-1339 

KRATOS PRECISION PIlODS.,11161 W. PieD BlVd., Loa 
Angel .. , CeL, 90064, Tel: ,213-4711-0635: Gen. " 51 .. , 
"1Ir: J .... Phlppg ...... _ ..... ..;. __ ._ .......... : .......... Pg. 1783 
Ariz Phoenix; Lange AssOcs .• 221 W. Seminole Ave. ' 
Cal Los Altos. Nickerson-Gray"Box 127 415-941-5777 

Cal Pasadena,Nurcnes Co .• 2396, E. Fqo~~_:~~8957 

Colo Englewood. A-G Elcims .• 5417 S. Oneida Way 
303-771-8805 

Fla N. Miami. Barrett Assocs., 300 NW 123rd 51. 
305-68-4957 

FIB Orlando. al\l'rett Assocs., Box 14205 
, '305-277-2857 

III Highland Pk .• Feller Assocs .• 940 Auburn Ave, 
312-433-3651 

Md Baltimore. Stitzer Assocs .. Box 6873 
, 3(l1-823-2600 

Mich Plymouth. Romarc Co .• Box 257 313-455-0300 
Minn Mpls .• Tee Sis .• 9906 ,Chicago Ave. S. 

. 612-884-1180 
NH Manches,ter. Engrg. Assoc. of New Eng .• 503 

Donald SI. 
NJ Collingswood. Bu(dettll Co .• 201 Lees Ave. 

, , 609-858-67es 
NJ Uvingston. Varrelman-Gorman. Box 206 

, 201-992-2505 
NY Centerport. Varrelman-Gorman. Box 216 ' 

, ' 212-463-5000 
NY Uverpool. Varrelman-Gormim; Box 387 

, 215-458-4774 
Ohio Cleveland. K.W. Elctm. Sis:. 3439 Brainard'Rd. 
Ohio Dayton. K.w. Elcirn. Sis .• 8459 N. Mai(1 51. 

513-890-2150 

Pa Delmont. K.W. Elctrn. Sis .• 411 Mano;I~~68-4020 

pa Erie. K.W. Elctrn. Sis .• 155 W. 8th SI. 
," 814-455-1615 

Pa' Paoli, Stltzer Assocs .• 24 State Rd. 215-844-5500 
Tex ,Ft. Worth;Dyna-Reps. Inc .• Box 8446 ' , 
Tex HouSton. Dyna-Reps. 1815 Dallas St: , 

817-451-1392 
WashSeattle. Blum & Assocs .• 2200 NW 97th 51. 

206-782-1600 
EXP: ·Can .• Ottawa 4. Ont.. Communications Sys .• 347 

Catherine 5t. 
KRAUTKRAMER ULTRASONICS, INC .• 1 Research Dr.; 

Stratford. Conn .• 08497. Tel: 203-335-2504: Asst. Sis. 
Mgr: A. Ruiz. Jr. ' 

KRECKMAN.' HERB CO.. Cresco. Pa.. 18326. Tel: 
717-595-2212; Sis. Mgr: H. Kreckman 

KRISS ELCTRNS .• INC .• 169 Lake St.. Upper Saddle River. 
N.J .• 07454. Tel: 201-:J27-8185; Sis, Mgr: C.J. Kriss 

KROHN-HIT,E. $110 M~chusetia, Ave., cambridge;" 
...... , 02139, Tel: 617-491-3211"TWX: 710-320-6583: 
SIs. IIgr: E.C. Lutfy .. _·_"": ..... __ .. _Pg .. 512,1522 
Ala Huntsville. Col-lns-Co .• Inc .• Box 4246 

, ,",." " . 205-539-1771 

Alas Anchorage. H.J. Lang. 1406 47th Ave., 279-5741 

Ariz Phoenix. A~ee Entprs .• 15 N .. 4Oth P~2-267-8103 
Cal Inglewood. L & M Engrg .• 9911 Inglllwd Ave. . ' 

213-674-6850' 
Cal Santa Clara. L & M Engrg .• Inc .• 324;! McKinley 

Dr. ' 408-243-2891 
Colo Littleton., Aztec Enterprises. Inc .• 1449 W. LiIIleton 

Blvd.' '303-798-4573 
COMGtastonbiJry.lnstr. Rfip .• Box 165 203-633-0777 
Fla Orlando. Col-lns-Co .• Inc .• Box 13189 

305-423-7615 
Ga Marietta; Col-ins-Co. 200 Carrington Way' 

, 404,422-8327 
III Ros8llK)nt. Cozzens & Cudahy. Inc .• 9501 W. 

DevOn Ave. ,', ' 312-825-1144 
Ind Indpls. Cozzens & Cudahy. 21 Beachway Dr. 

317-244-2456 

See Page 957 for TRADE NAME DIRECTORY 

Md Beltsville. Snow Co .• 10442 Baltimore Ave. 
, , 301-345-2211 

MassAriington.lnslr. Rep .• 1046 Mass Ave. 
, 617-846-1034 

Mich, Detroll. Electro Sis •• 11211 Morang Dr. 
313-526-8800 

Minn Mpls. Cozzens & Cudahy. 7450 Computer Ave. 
612-920-1022 

Mo Edmundson. Cozzens & Cudahy. Inc .• 10534 
Natural Bridge Rd. 314-423-123,4 

NM Albuquerque. Aztec Enterprises. Inc .• 829 
Pennsylvania. N.E. 505-255-2440 

NY Elmont. Crane & Egert. 146 Meacham Ave. 
516-488-2100 

NY Syracuse. Ossmann Instrs .• Inc .. 6666 Old 
ColI~r Rd. ' 315-437-6666 

NC Wtnston-Salem. Col-Ins-Co .• Box 5597 
, ' '919-765-3650 

Ohio Cleveland. Electro Sis. Assoc .• 335 E. 200th 51. 
216-'186-1140 

Ohio Daytol). ElectrO Sis. Assoc .• Box 3122 
. ,513-426-5551 

Pa Phila. R. Meyers. 529 Shoemaker Rd. 
, ,',' 215-224-1663 

Pa Pittsburg. Electro SIs .• 201 Penn Clr. Blvd. 
, ,412-371-9449 

'rex Dallas. R. Martin Assocs .• Box 84513 
214-FL-8-3704 

Tex Houston. R. Martin Assocs .• Box 19291 
. . , . 713-468-3877 

WashSeatlle. Avionics Liaison. 6770 Peri~ler Rd .• S. 
206-RO-7-3870 

For: Can .. Toronto. Onl.. A. Crawford Assocs .• Ltd .• 
8427 Northham Dr .• Malton '416-878-1!!OO 

KSC SEMICONDUCTOR CORP .• KSC Way. Katrina Rd .• 
Chelmsford. MaSs:. 01824. Tel: 617-256~3321. TWX: 

,710-343-0576; Sis. Mgr: J.Q. Adams Jr. 
KUUTE SEMICONDUCTOR PROp .• 1030 Hoyt Ave .• 

Ridgefield. N.J .• 07657. Tel: 201-945-3000; ~Is. Mgr: A. 
Brosh 

For: Can .• Ajax, Onl.. Munro Elcl. Comps .• Box 147 
, 416-942-2191 

KURMAN INSTRS. CORP .• 15 Burkela .• Syosset. N.Y .• 
11791. Tel: 516-921-7550. TWX: 510-221-2139; Sis. 
Mgr: J. Bozart ' 

KURZ-KASCH. INC .• 1421 S. Broadway. Dayton. Ohio. 
45401. Tel: 513,223-8161; Pres: A.L. Davidson 

KURZ & ROOT CO.; INC .• 1000 N. Meade St. Appleton. 
WiSe .• 54911. Tel: 414-739-9441. TWX: 910-272-1169; 
Sis. Mgr: W.E, Meyer 

KWIKSET '" POWDERED METAL PRODS .• · Kwiks,et 
Div-Emhart Corp .• Box 3579. Anaheim. Cal.. 92803. Tel: 
714-535-8111; Sls.'Mgr: J. Mikilka 

KYROS CORP .• Box 406. Madison. Wisc .• 53701. Tel: 
608-238-3587; Sis. Mgr: E. Cox 

L & L MFG. 'CO .• 166 Conchester Rd .• Twin Oaks. Pa .• 
19016. Tel: 215-HU-5-6334; Sis. Mgr: S. Lewicki 

L & R MFG. CO .• 577 Elm St:. Kearny. N.J .• 07032. Tel: 
201-991-5330; Nat·l. Sis. Dir: J.L. Morgane!1i 

LAB-LINE INSTRS.. INC.. 15th, & Bloomingdale Aves .• 
, Melrose Park. III .• 60160. Tel: 312-345-7400; SI~. Mgr: 

R.C. Wagner , 
L.A.B. CORP .• Div. Redford Corp.~ 981 Onondaga St.. 

,Skaneateles. N.Y .• 13152. Tel: 315-685-5781; Sis. Mgr: 
~.T. Hubbard 

LAB ELECTRO-ACOUSTIOUE. 5 Rue, JiJles-Parent. 
'92-Rueil. Malmaison. France. Tel: 967-2784; Pres: A. 
Lubszymiki 

LABELON CORP .• 10 Chapin St.. Canandaigua. N.Y .• 
14424. Tel: 315-394-8220; Sis. Mgr: A.O. Dill 

LABORATORY DATA CONTROL. Box 10235. Riviera 
Beach. Fla .• 33404. Tel: 305-844-5241; Sis. Mgr: J.L. 
West 

LABORATORY EQUIPMENT CORP .• 3000 Lakeview Ave .• 
SI. Joseph. Mich .• 49085. Tel: 616-983-5533; Sis. Mgr: 
W.E. Stockwell 

LAD ELECTRO-SYS .• INC .• 7 Commercial St.. Hicksville. 
N.Y .• 11801. Tel: 516-822-1420; Exec. V.P: S.F. 
Delligatti 

LAKE CHEMICAL CO .• 250 N. Washtenaw Ave .• Chicago. 
KULKA ,eLEc. CORP~ 520 S. F,,1ton Ave., Mt. Ve",D~ m .• _12. lei: 312-826-1700; V.P. Sis: ~: Kleiman 
N.Y., 101i51; Tel: 914-684-4024, TWX: 710-562-0104; Sis. LAKE~HORE ELECTRIC CORP., 205 Wllhs., Bedford. 
.. gr: J.D. Murphy, __ ... _ ... .;. ........... __ ... __ ...... Pg. 26 ~, OhiO. 44148. Tel: 216-232-0200; Sis. Mgr: S.w. SO?S 
Ala Huntsville' Winfield Southeasl 512 lanier LAKETOWN MFG. CORP .• Box 27A RFD 1. Waconia. 

" , • 205-536-0857 Minn .• 55387. Tel: 612-442-4045; Sis. Mgr: N.S, Field 

Ariz Phoenix. Shetler-Kahn Co .• f30x 1587 
, ,602-AL-8-7893 

Cal LOs Angeles. E. Strassner. 3121 Los Feliz ' 
, "213-666-1511 

Cal, Redwood City. Warren-Hickey. 175 Fifth 
" 4'15-368-3849 

Colo Denver. Koether "Cox. 1327 S. Inca 
, " 303-733-5561 

LA MARCHE MFG. CO., 102 Bradrock Dr" Des Plaines, III., 
601118, Teli,312-299-1193 ............................ Pgs.774,775 
Ala Birmingham. Hollen Crim. Box 58033 

205-871-4084 
Alas Anchorage. J.P. Bagoy. Box 1005 277-0911 
Ariz Phoenix. B. Hartley. Box 4381 602-258-2552 
Ark EI Dorado. L. Byrne. 632 Champagnalle 

ConnWaterb\lry.Coakley. Boyd & Abb!ltt. 820 Hamilton Cal 
203'756-8766 

501-UN-3-9435 
EI Cerrito. B. Sal etta. 10567 San Pablo 

415-527-0557 
Encino. R. J. Meyers. 16024 Ventura Fla N. Miami. W,;,fiald EICt.. 1875 N:E. 149 Cal 

, ,',' " , 305-751-5566: 
Ga Atlanta. Wtnflald Southeast. 2991-0 N. Druid Hills 

N.E. ", , , , ,404~,636-3023 
III Chicago. A. Hanke. 2660 N. Clybo!n'n • 

, ' 312-528-5800 

213-981-6552 
Colo Denver. J. Raney. 4068 E. Iliff 303-757-7623 
Fla Juniper. J.L. Marsh. Box 865 305-746-4911 
Ga Atlanta. H.P. Whitehead. Box 28682 404-252-5977 
Ga Atlanta. J. Reid. 4271 Garmon Rd:. NW 

Ind Ft WaYne. B.Homsher. 418 E. Be~~~~32_1164 
Kans Overland Pk .• Lowell - Kangas. Box 4116, III 

, ' 913-TU-8-3200 

404-CE-7-9385 
Wood Dale. T. Waters. 242 E. Irving 

312-595-0050 
IndianapOlis. K. Reinhardt.,1407 N. Illinois La Metairie. J: McKinney. 2012 Condon Ave. Ind 

, 317-631-4136 , "504-887-1723 Md 
Md Hyattsville. L. Lowery. 8200 Annapolis AnnapoliS. P. Martini. 778 Fairview Ave. 

301-773'4977 
Mass Needham. Coakley. Boyd & Abbett. Box 248 

, , 617-444-5470 
Mich Femdale.Shelco. 23529 Woodward 313-547-4771 
Minn 51. Paul. R. Ragon; 1136 W. Larpenteur' 

612-488-0201 . 
Mo Sl Louis. Lowell - Kangas. Box 12526 

314-MI-7-1111 

301-267-7462 
Mass Dover. E. Hubert. Box 21 ' 617-235-6815 
Mass Melrose. W, Doggett. 159 Warwick 617~65-7404 
Mich Detroit., Webco. 16542 Wyoming 31~-862-4673 
MiCh Grand Rapids. J. Perry. 2339 OakwoodS.E. 

616-949-0271 
Mo Kansas City. C.'Dunn;,ll E. Gregory 

816-HI-4-6212 

NJ So. Orange, Simberkoff. 71 Valley 201-783-7900 Mo 
NY :OeWtIt. F. Taylor. 4455 'E. Genessee NM 

SI. Louis, R. Unk. Box 4311 314'AX-l-0330 
Albuquerque. R. Black. 1025 Hermosa. S.E. 

" " . " 31S-GI-6-0422 
tilc ,Raleigh. Winfield Southeast. 4909 carteret 

." 919-787-2841 
Ohio ~.:"". Bear. 1583 E. DOrothy La. 

, ,513-299-3566 
Ohio W. ~ichfield. N. Bear. 3435 Streetboro Rd. . 

, ' 216-659-3331 
Ore Portiand.,Earl & Brown. Box 2!i408 503-292-9145 
Pe Broomall. L Lowery. 2801 Westchester ' 

, ' ' ,,' " 215-EL-6-5300 
Pa 'Pittsburgh:T,ymac.201 PeM·CIr. Blvd. 

,'~ 4,12-823-8400 
Tax Blilialre;J. McKinney. 5458 Edith 713-685-3653 
Tex' ballas. J. McKinneY. 1303 Chemical SI. 

. ' 214-631-9450 
WashSeattle. Eart &'Brown. 2047 14th N.W. 

, 206-284-1121 
Wise Mllwauk~. A. Gaertner. 206 W. Highland 

414-BR-3-6162 

NY 
NY 
NC 

, 505-265-0144 
Buffalo. W. Stamp. 127, S. Long SI. 716-634-2240 
Uniondale. A. Crow'e. 783 Henry St. 518-485-2622 
Raleigh. M. Constantino. 2317 McMullan 

919-828-8669 
OhiO Columbus; A. Ulrich. 1565 Alum Creek 

614-253-2706 
Ohio Willoughby. B, Ehret. Box 488 216-946-2033 
Okla Enid; R. Riddle. 2705 W: Chestnut 405-233-6562 
Okla Tulsa. L.W. Hubbell. Box 7573 918-RI-3-9851 
Ore Portland. B. Haynes. 401 S.E. 50th Ave. 

, 503-236-2744 
Pa Havertown. E. Roberts. 614 Darby Ad: 

, 215-JA-8-6640 
Pa PIttsburgh. Box 7904 412-561-8500 
Tenn Jackson. D. Hallman. 730 Westwood 

, " '901-424-8840 
Tex' Dallas. D. Cooper,.4914 Greenville Ave. 

, , 214-368-5881 
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LAM· LEA MANUFAC.TURE~S • SALESQFFICES DIRECTORY 

Tex Houston, E. Meyer, 6831 Navigation lANDIS &GYR, INC., 4 WeatoI1l18ter Plaza, Elmaton!, --- Advertisement ---,- , 
1.13-WA;a-3463 N.Y., 10523,'TeI: 114-5I20448Il, TWX: 710 _701211; SIL Lapp Insulator I)ivision of Interpace 

Utah Salt Lake, D. Parker, 3385 S. 2770 E8$I Mar. E. Gelde ~ .. _ .. _,-_ .. , __ , ...... _~..-... _ .. Pg, 1331 ' Corporationmanuflictures a complete 
' '801-466-1159 Ala Huntsville, Craft Assoc:s. Co .. Bo~ 1053 ,lilie of high voltage gas-filled capaci-

WashSellttle, V. Roger, 6361 First Ave. 206-R0-2'3834 ,205-837-0221 torsin..variable and ,lixed types for 
For: Can., Scarborough, Ont., B. Preston, Box 102 ' Cal Los ,Altos, Rectot, 900 N. San Antonio Rd. capacitarices' up to 30,000 mmf; with 

293-8716 A.C. 416 415-941-0338 current ratings UP,IO ,400 !Imps. at 1 
For: can .• Vancouver. B.C,. Simson Maxw.II,,1380 W. Cal ,Los AngeIaS. P. Willey, 1632 Sllveriake 'mc. Other Lapp products for commer-

6th ' 73~5431 213-NO-3-8028 chI! and military radio broadcast, in-, 
LAMBDA ELCTRNS., 515 Brd. HoliolN Rd .. Metvme. N. • CClnnOId Lyme. Aid Engrg., Salt Kettle La. , clude tower footing arid 'guy insulators. 
11746, Tel: 516-694-4200, TWX: 510-224-6484; Sis. Mgr: J. . 203-434·5581 • as' well as a complete line of antenna 
Albers _ ................. _ .. : •• _.,; ................ ;.; .... ;; ..... PgL m-8D6 COM RoCky Hilt, Aid Engrg., 80x 247 203'673-3692 str~iri, insulators, standoffs and en-
Ariz Mesa "602-962-0327 Ra MaiUend. Craft Assoc:s. 'Co .• Box 986 trance bushil!BS. 

305-64~22~ ~~~~--~-----~----
Cal No. Hollywood. 13426 Wyandotte St 'Ga Atlanta, C~ Assocs. Co .• BQx 11718 ' LARK'ELCTRNS .• INC .• 45 Walker St.. New York. N.Y •• 

213-877-0041 , 404-237-2282 10013, Tel: 212-925-9060; Sis. Mgr: J. Cole 
Cal Sunnyvale,'575 N. Mathilda Ave. 408-738-2541 'LA ROSE'WT & ASSOCS Box F 'ftftslngburg Sia Haw HonOl, ulu,BerkIily EnQr9 •• Box 3858 808-538-1921 , ., .•• ...... .• 
Fla Largo. Tanglewood N. '813-595-6500 III RoIUng Meadows, $ulner. 5105 Tollvl,ew Troy, N.Y •• 12182. Tel: 518-237-6500; Sis. Mgr: J.F: 
III Schiller Pk .• 4849 N, Scott St. 312-671-0182 " , " ' , "'312'382.7370 Trembley 
Ind Indianapolis. 7401 N. Central Ave. 317-631-9557 , S LARSEN IMPORTING CO •• 140 Nassau St. .. New York, 
Md Baltimore, , 301-243-0035 Ind FI; Wayne. Sumer. Inc:, 2211 5., CIII~9~74~_4331N.Y., 10038, Tel: 212-233-2490; Sis. Mgr: A. Gordon 
MassLexington, 2 Militia Dr, 617-861-8585 Md' Glen" A-, BlIIIs Sis •• Sqx 94H-4, 0, 301-5112-7047 LARSON AERO DEY .. Box 135. Concord, Calif •• 94522. 
Minn MinneapoliS 612-332-6714 "" T' I 4152'2' '8 7870' p' 'M 0 '-rson' 

MassWeslboro.Aid Engrg., Box 208 '617-839-8181 e:, - - ; res: .. ~, ' , " ~6 ' ~~~:~:b!r~5 Broad Rd. ~~:::~:~~ Mich Detroit, L Dickelman. 18315 W. Seven Mile, LARSON CHARLESO.CO.; P.O. Box "E". Sterling. 111..,' 
Ohio Cleveland 216-771-7447 , "',' 313-255-3300 6lpsl. Tel: 81S-625-0503; SI~. PreS: C. O. , Larson , 
Pa Warminster, 1093 Uttle La. 215-272-7101 Minn Mpls .• 'Sumer. 77-10 ComP\llllr Ave. LARSON INSTR. eo .. ' INC~ 'Gr8eiIbuilh Rd~ 
TexHouston. 1823 Maux 713-464-6554 '812-820-8414 Orangeburg. N.Y .. ' 10162; Tel: 814-359'3800; Pres: G,E. 
For: Can" Pointe Claire. Que., l00C Hymus Blvd. NJ Cherry Hill. BUUs Sis. Co .• ,1:4 Galway La., Lar80n ..... ;... ............ __ ........... _ .. _ .. _ .. _._ ...... _Pg. 513 

' 514-697-6520" 809-HA-8-3651 Ala Huntsville. BJR Research. Box ~422 
EXP: NY., Melville. 515 Broad Hollow Rd. NYMt. Vernon. D. Sonkin. 10 Fiske PI. 814-888-98O!1 ' , 205-881-3589 

516:'&94-4200 NY Syracuse. N.ylcir Ellc.; 1718 Erie Blvd .• E. Cal Costa Mesa. Meaa. Assocs;. 29558 Harbor Blvd. 
LAMINAIR. INC" 13226 Figueroa. Los Angeles, Calif.. . , ' 31~GR-2-9183 714-540-7160 

90061. Tel: 213-321-0545; Sis. Mgr: C.M. Newsom Ohio Cincll1nati. L.H. Dlckelman. 8914,SIIv8\'l0n Ave. cal SUMyvale~ Meas. AssoCs .• Box 2162 
LAMINATED FABRICATORS. 1145 San MateO Ave., San ' , '. ,513-7!13-;!452 408-739-7785 

Bruno. Calif" 94066, Tel: 415-583-5092; Sis. Mgr: H,L. OhloCleveland.,'L. Dlckeiman, 28829 Chagrin Blvd.. Fla Orl8ndo; Truex Assocs., 3165 McCrory 
Jacobs ,'216-831.1039 305-841-8931 

LAMINATED SHEET PRODS., 127 W. Main St.. Millbury. Ore Merc:er ISlaOd.'J. Andersen; 8ox637 III Chicago. Megatek, 1915 N. Harlem 312-889-1277 
Mass,. 01527. Tel: 617-86~5881; Sis. Mgr: R. ,206.232-0494 Ind ' Richmorid, Kennedy Sis .• 4423 South B st. 
McQuiggan 'se Greenville. Bond Trans. & Cont. 1214 Laurens " " 317-966-1933 

LAMINATED SHIM CO .• INC •• 48 Union St.. Glenbrook'. , '803-288-4590 K8I1$ Leawood:Vasen Sis:. 8005 'EnsleY 816-842-1760 
Conn,. 06906. Tel: 203-325-2631 • TWX: 203'327-1184; TexDalias. southland Engr,;, t 040 W: MOCk!(igblrd',', MiCh St. Clair Shores. G.C. Davies. 22931 AvalOn 
V.P .• Sis. Mgr: M.E. ErriCO ',,' , 214'638-8294'" 313-778-2784' 

LAMPKIN lABS"INC .• 'Perico Rd., Bradenton, Ra .• 33505. Tax Houston. Southland Engrg •• 5810 SchUma~ ", 'MO st. Louis. G.Foxman. 8160 Stanford 314'725,-5219 
Tel: 813-746-4175; Sis. Mg" W. L. PascOe ' , ' '713-782-4575' NY Syracuse. Tesco Assocs .• 2002 Teall Ave.' 

LAMPS INC 19220 S. No andle Ave Torrance CaL W8shMarcer Island. J, Anderaen. Box 637 ' ,,' , 31~63-4586 
." rm .. •• , ""208-232-0484' Okla Tulsa. Barnard Equip .• Box 7002 918-742-2652 90502. Tel: 213'323-7578, TWX: 910'346-7038; Sis. Mgr: 

. P 1480 1481' LANDSVERK ELECTROMETER CO .• 641 Sonora Ave., Pa 'lngorhar. R. W. Moulton Assocs .• Box 331 , 
J,F. Delaney .......... - ........................ : ..... ; ... gL, Glendale. 'Cal.'. 91201, Tel'. 2' 13-245-92iU·. S'·:Mgr: ' '412-366:.s333 Cal Los Altos. Shannon Assocs., One First SI. .. 

415-941-2217 R.l. Morris " "" Pa' New Britain. Kaslle Assocs.;434.E. Butler , 
Cal 'Del Mar. McKim Entrprs .. 1812 Santa Fe, LANE INDS .• Elctrns. Div •• 7254 Atoll Ave. N .. North ' ' , 215-348-4466 

714-755-2641 Hollywood, Calif .. 91605. Tel: 213-877-7828; Sis. Mgr: SC S8ntee. JLli Electro ,Dynamics. Box 131 , 
Colo Littleton. R-G Entprs., 7272 S. Uncoln Way F. Christian " ,. ' " ,'803-897,2670, 

303-794-6164 LANSDALEMICROELECTRONIOSDIV .. GultonlndS .• lnq.( :rex Qallas.IBL Erigrg:. 211i Preston Royal 
Conn Farmington. R Perron. 10 Briarwood ' 212 Durnam Rd.. Metuchen. N.J.. 08840, Tel:' ,214'363.2921 

203-673-4825 201-548-2800. TWX: 710-998-0592: SIs. Mgr: WashSeattle. Instr. Engrg .• 3618 Sea-First Bldg. ' 
Conn Old Greenwich. Hoffman Engr .• Box 300 ' 206-682-1123 

203-637-1719 LANSDALE 'TRANSISTOR & ELCTRNS.. INC" ,. EXP: Can .• Montreal. Que .• Brian Engrg .• 2445 Duncan 
Conn Trumbull. R. Perron. 36 Louis 51. 203-268-9631 Jenklna 'Alt ••• Lanldate, .. ..; 1e448. Tel: 21~~' 514-735-1671 
Ra Indian Rock Bch .• Tech-Rep .• Box 425 TWX:' 5100811-<1132; 51 .. Mgr; L Gana ... - ..... pg. 1801, LASER SVS. CORP .• 396,W.Washington~ Aim Arbor. 

813'391-0008 Cal LCl1I Angeles. L.J.G. IneIs .• 1720 PontIus Ave. Mich .• 48103. Tel:,~13-761-7150; V.P: D.RMatthews' 
Fla ,Melbourne, Tech-Rep .• BOJt'l!095 '305-723-9140 ',' , " " 213-472-8902 LASER TECHNOLOGY. INC •• 10824 Ventura Blvd .• N. 
Ga Jonesboro. Tech-Rep .. Box 955 404-753-0111 Cal Palo Alto. L.J.G.lnds .• 201 TOwn & Country 'Hollywood,CaIH •• 91604, Tel: 213-763-7091;.$ls. Mgr: 
III Chicago. Engineered SiS., 4738 N. Harlem' , VIllage ,,' • ' , " ,415-327,-8272 H S McLaughlin 

312-867-8434 III Chicago. Srock & cuShman. inc .• 6261, W. GriInd LASERMETRIC$.INC, .• 19 Legion PI.. Rochelle Park,N.J .• 
Md Baltimore, Callas Elctrns .• 6409 Frederick Ave. ,,:,312-CO,I-8313 07862, Tel: 201.:a43-5760; Sis. Mgr: R. Goldstein 

301-744-77\1 La Metairie. M. White Enilrg •• 24iPhOsPhiir Ave. LATRON!CSCORP ..• 'Box ~69. LatrObe. Pa .• 15650. Tel:" 
, Mass Norwood. R. Perron. 159 Morse 617·762-8114 ", , 504-833'3731 412-539-1626; Sis. Mgr:J.F. Murray 
Mich Southfield, G. & H. Sis .• 24001 Southfield Mass Needham; COmp. Rep.Assoc:s .• lnc.~ 1118 Great LATTIN RADIO LABS.. 1431 Sweeney. Box 44. 

313'358-1910 Plain Ave. '. ",,', 710,325'6907 Owensboro. Ky •• 42301.,TeI: 502-683-2866; ,Pres:'w.J,' 
Minn Minneapolis, G, Arneson, 4900 Viking Minn St. Paul, Countryman. Wagner & Bahnen Co.. Lattin ,,' , 

612-920-2086 1821 University Ave. 612-645-8151' LAUFlIER ASSOCS •• 2 Vose,·Rd .• Westford. Mass:,'01886. 
Mo Bridgeton, F.R. Krallbe, Box 776 314,739-6817 NJ Rivervale. LBSAssoCs .. 815 John,St. Tel: 817-692-2644; Sis. Mgr~ LWood 
NH Dover. R Perron. One Elm 51. 603-742-232'1, 201-391-9400 LEA MFG. CO .• 237 E. Aurora St." Waterbury, CO~" ' 
NY Fayetteville. Graydon-Sherman, oW<! E. Genesee Ohio'Springfield. H. Stobbs. 2279 Seininole Dr. ' 06720; Tel,: 203;7,53-51 1'6; SIS. ~gr: JoA, Doyle ' 

315'637-9661 513-255-4023 LEA-RONAL. INC .. 272 Buffalo Ave., Frl!8port. N.V .• ' 
Ohio Cincinnati.G. & H. Sis.; 10599 Chester Tax Dallas. Mlrs. M~tg. Svc •• l0303:carry Back Clr. , '11520. Tel:51~-8800; Sis. Mgr:M,Nadel 

513,771-8231 ' , 214-357-6893, LEACH CORP •• COntrols DIY.: 717 N. Coney Ave •• Azusa .. 
Ore Beaverton. Arneson. 4175 S.w. Cedar Hill Tex EI Paso. McNicol. Inc.. 811 N. Estrella Cal., 91702. Tel: 213-334-8211, TWX: 910-584-1855; 

503-646-3418 915-LO;5-8282 Sis. Mgr: G. Long " , ' " ' , , " 
Pa Wayne: Emlen-Pelerson. 34 West 21~887-3535 WashS8attte: B. Hirsh CO .• 4013)..e8ry Way , LEACH CORP., ContrOls Div.; 717 N. Coney Ave .• Los 
Tex Dallas. Scott Tech. Sis .• Box 30324 214'352-7698, ," 208-783'3423 An!jeIes. Cal.. 91702, Tel: 213-:334-8211; SIS. Mgr: B. 
WashSeattle. Ameson, 5950 6th Ave .• S. 206-762-7664 For: Can., Mantraal. 01,Je •• Elpro Elctrn. "SiS .. Lid •• Box Dody , '," " , 
EXP: Cal., Torrance. Lamps, Inc .. 19220 S, Normandie 35, YQUvllle SIa."" 514'381-8331 LEACH CORP .• Relay Dlv .• 59,15 Avalon Blvd .• , Los 

Ave. 213'323-7578 For: Can .• OakvHle. Ont.. W. Barron. Bo~ 127 Angeles. Cal .• 90003. Tel: 213-232-8221; Sis. Mgr: D. 
LAMSON & SESSIONS CO.. 5000 Tiedeman Rd.. , ',,' ' ,416-845-2224 Purkey, , , ,'" 

Cleveland. Ohio. 44144. Tel: 216-267-5000; Sis. Mgr: LANSING. JAMES 8 .. SOUND; 3248 Casitas Ave., Los lEADER '!NSTR. CORP., 37-27 271b SI .• Long lilend City. ' 

LAN~S~~raYGLASS CORP.: 220-226 W. Main St.: Angeles.CBI .• 9OIl39. Te\:21.~101. TWX: N.Y., 11101. Tel: 21N29-741,9; V.P: Y. Dobashi 
Mg 910'321-4317; Exec. 'liP t.tktg: LEAR SiEGLER. INC •• 3171 S: Bundy Dr", Santa ,MoiIic8. 

Lancaster, Ohio. 43130. Tel: 614-653-0311; Sis. r: , M S ftft~AII Conn "aUf 90406 Tel' 213'~91 ........ TWX' 910-343 "'63 
LA POINTEINOS .• INC .. 155W. ain.I..R ........ '",," "., •. ... -uv"".. -.... 

B.C. Greenlee " 2 T I 06088, Tel: 203-875'3351. TWV, : 7,10-43~1663,; Pres:, LEAR SIEGLER. E,Ictm.lnstr. Div .• 714, N. Brocikhurs\ St., 
LANCE INDS., P.O. Box 4156. Sylmar. Calif .• 9134. e: J.H. Still~-....··T " Anaheim. Cal.. , 92803. Tel,: 714-774~1010. TWX: 

213-367-1811; Sis. Mgr: J. Updyke ....... 0-5 5 
LANCERELCTRNS.CORP,,1416W.MainSt .. Norristown. LAPP INSULATOR .. OlV .. Ii\!TERPACE CORP .• , Radio 91 91-11 7 ,'" ,,', 

,Pa .. 19401. Tel: 215-277-44tO; Sis. Mgr: C.E. AnSley Speciallies •. 350 Sumner St, LeRoy. N.Y .• 14482. Tel: lEAFi SIEGLER, INC .• TransPortation Support Dlv., 3333 
LANDAUER, R.S .• JR. & CO., Science Ad;, Glenwood, ill.. 718-987-6221, TWX: 7;1~7~25H; SIs. Mgr:, Sumner W. Wamer Ave .. Sanla, Ana. Call! •• 92704. Tel:, 

60425. Tel: 312-755-7000; Dir. of Sis: A. J. Kawaters ~. Lapp , ,714.&48-3060; V.P. Mktg: R.L Kelly , 
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MANUFACTURERS & SALES OFFICES DIRECTORY LEA - Lie 
LEAR SIEGLER, Inslr. Div., 4141 Eastern Ave., S.E., Grand 

Rapids, Mich., 49508, Tel: 616-241-7000, TWX: 
810-273-6929; V.P. Conlr: G.R. Anderson 

LEAR SIEGLER, INC., Romec Div., 241 S. Abbe Rd., Elyria, 
Ohio, 44035, Tel: 216-323-3211, TWX: 216-322-7265; 
Sis. Mgr: R.N. MacLeod 

LEBOW ASSOCS., INC., 1728 Maplelawn Rd., Troy, Mich., 
48064, Tel: 313-642-1220, TWX: 810-232-4818; Sis. 
Mgr: C.E. Siorie 

LECROY RESCH. SYS. CORP., 126 N. Rle. 303, West 
Nyack, N.Y., 10994, Tel: 914-358-7900, TWX: 
710-575-2629; Sis. Mgr: A. Michalowski 

LECLANCHE 5 A, 48 Ave De Grandson, CH 
1401-Yverdon, Switzerland 

LECTRODRYER DIV., McGraw·Edison Co., P.O. Box 
4599, Pittsburgh, Pa., 15205, Tel: 412-923-2970; Sis. 
Mgr: 

LECTRODYNE SYS. CORP., 1234 Carpenler 51., 
Philadelphia, Pa., 19147, Tel: 215-463-8585; Sis. Mgr: 
S.Shankin 

LECTROETCH, 14925 Elderwood Ave., E. Cleveland, 
Ohio, 44112, Tel: 216-451-8080; Sis. Mgr: E. Badl 

LECTROHM, INC., Sub. Cook Elec., 5562 Northwest 
HwY., Chicago, III., 60630, Tel: 312-763-1700; Sis. Mgr: 
M. Forester ........................... _ .• _ ..... Pgs. 1760,2854-2856 
Ariz Phoenix, Lange Assocs., 221 W. Seminole Dr. 

602-942-0724 
Cal Inglewood, V & L, 3412 W. Cenlury Blvd. 

213-671-7688 
Cal Menlo Pk., Frauman Assocs., Box 969 

415-322-8461 
Colo Aurora, Robbins & Assocs., Box 948 

303-399-6618 
Fla Culz, S.K. Wallace, Box 67 813-949-1817 
Ga McDonough, S.K. Wallace, Box 190 404-957-2156 
III Chicago, Rinaldi Sis. Co., 6319 N. Central 

312-763-4848 
Iowa Cedar Rapids, Engrg. Svcs., 1026 3rd Ave., S.E. 

319-366-1591 
;~g.II~~IC2il't:; 'y';~" C:II~I~. ';v\O::t., Iii'" .. M. ~li:llt;# Llrltt 

.. 913-649-4000 
MassSherborn, Naton, 42 Old Field 617-789-5645 
Mo 51. Louis, Engrg. Svcs., 6717 Vernon Ave. 

314-726-2233· 
NJ FI. Lee, S. Juslin, Box 1068 ~01-947-4371 
NC Kernersville, S.K. Wallace, Box 526 919-993-3993 
Ohio Wickfilfe, D. Sieffen, 30212 Lakeland 

216-944-8080 
Ohio Daylon, D. Sieffen & Assoc., 1201.Hempstead 

513-293-3145 
Tenn Memphis, S.K. Wallace, 5960 Brierdale Cove 

- 901 '682-2281 
Tex Dallas, T. Curtis, 5635 Yale Blvd. 214-361-1666 
Wisc Milwaukee, Slar Engrg., 7328 W. Burdick 

414-543-3469 
LECTROMAGNETICS, 6056 W. Jefferson Blvd., Los 

Angeles, Cal., 90016, Tel: 213-870-9383; Sis. Mg,: F.J. 
Nichols 

LEDEX, INC., 126 Webster 51., Dayton, Ohio, 45402, Tel: 
513-224-9891, TWX: 513-944-0286; Dlr. Mklg. E. 
Hoffman ............. _ .... _ •.. Pgil. 1542,1619-1621,1936-1940 
Ariz Phoenix, Barnhill Five, 537 E. Osborn 

602-263-1250 
Cal Inglewood, Ledex, Inc., 1621 Centinela 

, 213-670-6112 
Cal Los Angeles, Galaxie Sis. Inl'l., 1930 Wilshire 

Blvd. 213-483-0910 
Cal Palo Alto, Testco, 941 Charleston Rd. 

415-326-5320 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
Fla Clearwater, W. Wimberly, 532 S. Ft. Harrison 

813-446-7072 
Fla Orlando, W. Wimberly, 500 S. Osceola 

305-425-3083 
III Lombard, Strain Sis. Co., 1028 Cherry La. 

312-627-7696 
Kans Prairie Vlg., Thunderbird Tech., 4014-A W. 95th 

51. 913-642-7220 
Kans Wichita, Thunderbird Tech., 7707 E. Osie 

316-684-3941 
Mass Lexington, K. Stevens, 442 Marrett 617-862-1812 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4411' 
Minn Minnetonka, T. Ayre, 5509 Eden Prairie 

612-935-2191 
Mo 51. Louis, Thunderbird Tech., Box 12849 

314-542-6488 
NY Liverpool, L. Garner, Box 56 315-652-7911 
NY Oceanside, Bittan Assocs., 400 Merrifield 

516-678-6222 
NC Raleigh, A.B. Andrews Co., Box 2627 

919-833-5565 
Ohio Dayton, Dynel Co., Box 7, Centerville Br. 

513-434-8467 
Pa Philadelphia, V.S. Malta, Box 4007 215-836-5122 

See Page 957 for TRADE NAME DIRECTORY 

Pa Pittsburgh, R. Clark, 10517 .Lindberg 
412-242-9500 

Dallas, Thunderbird Tech., 5526 Dyer 
214-368-3064 

WashSeattle, Testco, 219 Boeing Field 206-762-8220 

LEECRAFT MFG. CO., INC., 21-16 44th Rd., Long Island 
City, N.Y., 11101, Tel: 212-392-8800; Sis; Mgr: T_J. 
Marfne ..•... _ ................................................................ Pg. 1482 
Ark Hot Springs, M. Young & B.M. Triggs, Rte .. 2, Box 

705 501-262-1365 
Cal Fremont, Kelly & Kenman, Box 328 415-863-2200 
Cal Chatsworth, Hansen, 9139 Lurline 213-225-8114 
Colo Broomfield, Arrowhead Sis., 7943 W. 981h 

303-222-6462 
Conn Bloomfield, Zaslow Sis., 6 Newberry 

. 203-242-7781 
Fla Miami Bch., Geartner, 1125 71st 51. 305-861-3661 
III Hinsdale, Hill & Gray, 2 Sail Creek La. 

312-325-4810 
Ind Angola, Southern Sis., 105 Lakeshore 

219-665-3961 
Iowa Des Moines, K-S-W, 3831 43rd 51. 515-279-9235 
Ky Louisville, Southern Sis. Co., 212 Republic BI. 

502-583-6902 
Md Hyattsville, l. Lowery, 6200 AnnapoliS 

301-773-4977 
MassLowell, Zaslow SiS., 3999 Middlesex 

617-458-8452 
Mich Royal Oak, C. Jensen, 26711 Woodward 

313-399-0900 
Minn 51. Paul, R. Ragon, 1136 W. Larpenteur 

612-488-6634 
Mo Kansas City, K·S-W, 7546 Troost Ave. 

816-363-5651 
Mo 51. Louis, K-S-W, 3219 Hampton Ave. 

314-781-6111 
NM Albuquerque, Arrowhead SiS., Box 243 

505-268-9706 
NY Cazenovia, A.l. Perkins, 3994 East Rd. 

~l b-titll!-bUUb 
NC Charlotte, B.M. Triggs, Box 17844 704-376-4619 
Ohio Cleveland, Anderson-Bolds, 10001 Carnegie 

216-229-4700 
Ore Portland, A. Stroum, 8888 S.W. Canyon 

503-292-3534 
Pa Broomall, L.D. Lowery, Box 209 215-356-5300 
Tenn Chattanooga, Shipley Sis. Co., Box 4051 

615-266-6235 
Utah Salt Lake Cily, Arrowhead Sis., 49 W. Malvern 

801-487-3444 
WashSeattle, Almac Siroum, 5811 6th Ave.,'S. 

206-763-2300 
EXP: N.Y., N.Y., Roburn Agencies, 345-349 W. 14th 51. 

212-989-5939 
For: Can., Scarborough, Onl., Lake Engrg., 123 

Manville 416-751-5980 
. LEEDS & NORTHRUP CORP.,. Sumneytown Pike, No. 

Wales, Pa., 19454, Tel: 215-643-2000; Sis. Mgr: J.P. 
Puckett 

LEESONA CORP., Coil Winding Machinery Div, Mirybrook 
Rd., Danbury, Conn., 06810, Tel: 203-744-5510; Sis. 
Mgr: H.R. Snider . 
--- Advertisement ---

The Coil Winding Machinery Division 
sells a complete line of wire winding 
equipment for the Electronic Industry. 
Engineering, manufacturing, tooling, 
sales and service facilities for bobbin 
coil, stick; heavy duty and toroidal 
winding machinery are located in 
Danbury, Conn. Application Engi­
neering services available to solve your 
production. problems. 

LEGI ELCTRNS. CORP., 3118A W. Jefferson Blvd., Los 
Angeles, Cal., 90018, Tel: 213-737-1521 

Pgs. 1483-1486 
Cal Burlingame, teddy AssDcs., 1319 Howard Ave. 

. 415-347-5247 
NY Tuckahoe, Rolondi Assocs., 16 Fisher Ave. 

. 914-961-4338 
LEHIGH VALLEY ELCTRN.,INC., Box 125, Fogelsville:Pa., 

18051, Tel: 215-285-4211; Sis. Mgr: P.D. Donahue 
LEHIGHTON ELCTRNS., INC., Box 281,Lehighton, Pa., 

18235, Tel: 717-386-4156; Sis. Mgr: J.A. Mandour 
-_.- Advertisement ---

Let Lehighton Electronics, Inc. be 
your one stop high quality fast delivery 
source for artwork, printed circuit 
boards' and assemblies, special and 
catalog test, production and automa­
tion equipment and switchgear. Please 
send your specifications and drawings 
for fast competitive pricing. 

LEICO INDS., INC., 250 W. 57th 51., New York, N.Y., 
10019, Tel: 212-765-5290; Sis. Mgr: E. Sherer 

LEKTRA LABS., INC., 129-07 18th Ave., College Paint, 
N.Y., 11356, Tel: 212-939-7171; Sis. Mgr: F.L. Chilton 

LEM INSTRUMENT CORP., 20 Sarah Dr., Farmingdale, 
N.Y., 11735, Tel: 516-293-7240; Sis. Mgr: F. Lowell 

LEMOSA, INC., 465 California 51., San FranCiSCO, Cal., 
94104,Tel: 415-989-5515; Sis. Mgr: F. Yoshida 

LENCO, INC., 319 W. Main, Jackson, Mo., 63755, Tel: 
314-243-3141; Sis. Mgr: RW. Poe 

LENK MANUFACTURING CO., INC., Franklin, Ky., 42134, 
Tel: 502-586-3231; Office Mgr: M. Daoust 

LENOX·FUGLE ELCTRNS., INC., 100 Sylvania PI., S. 
Plainfield, N.J., 07080, Tel: 201-756-1164; Sis. Mgr: 
H.J. Lenox 

LENOX INSTR. CO., 121 E. Luray St., Philadelphia, Pa., 
19120, Tel: 215-DA-4-4543; Sis. Mgr: J.W. Lang Jr. 

LENZ ELEC. MFG. CO., 1751 N. Weslern Ave., Chicago, 
111.,60647, Tel: 312-276-4454; Sis. Mgr: R.G. Zender 

LEPEL HIGH FREQUENCY LABS., 59-21 
Queens-Midtown Expwy., Maspeth, N.Y., 11378, Tel: 
212-HA-6-4580; Regional Sis. Mgr: J. Cioffi 

LEUPOLD & STEVENS, INC., Box 688, Beaverton, Ore., 
97005, Tel: 503-646-9171; Sis. Mgr: CW. Fetty 

LEVELL ELECTRONICS LTD., Park Rd., High Barnet. 
Herts .. England, Tel: 01-449-5028; Sis. Mgr: M Yemm 

LEVIANT INT'l., 641 Lexington Ave., New York, N.Y., 
10022 

LEVITON MFG. CO" INC., 236 Greenpoint Ave., Brooklyn, 
N.Y., 11222, Tel: 212-EV-3-4500. TWX: 212-366-3247; 
Sis. Mgr: J. Amsterdam 

LEWIS CORP., Rte. 6, Woodbury, Conn., 06798, Tel: 
203-263-2158; Pres: R.L. Hunicke 

LEWIS ENGRG. CO., 550 Spring 51., NaugatUCk, Conn., 
06770, Tel: 203-729-5253; Dir. Mktg: J.E. Nicholas 

LEWIS G. B. CO, 426 Montgomery· 51., Watertown, Wisc, 
53094, Tel: 414-261-3162; Sis. Mgr: R. Zimmerman 

LEYBOLD-HERAEUS, Seco Rd., Monroeville, Pa., 15146, 
Tel: 412.372:8800; Sis. Mgr: D. Meyers 

I ~~" 1=1 ~TR"'~ . IMr. . Lt'lnA I !:I ~"'!lI""":,,h S:t . '-I,:,,'_',:,~,;,!",. "'!"'1'~ .. 
77004, Tel: 713-524-8383 

LIBERTY CONTROLS, Dlv. Liberty LeaSing Co., Inc., 
R.F.D. 5, JOliet, 111.,60431, Tel: 815-725-2241; Sis. Mgr: 
D.J. Fumagalll" ............................................ Pgs. 1746-1749 
Cal Burlingame, Peters de Laet, ·1606 Rollins 

415-697-1800 
Cal Hawthorne, Peters de Laet. 13845 S. Hawthorne 

213-772-4226 
Cal Sacramento, Peters de Lael, 910 15th 

916-442-0769 
Colo Denver, Pelers·de Laet, Hilton Off. Bldg. 

303-255-2171 
Fla FI. Lauderdale, R. Carlson, 3071 NW. 47th Terr. 

305-733-0811 
Ind La Fontaine, Kirsch SiS., 107 Wabash , 

317-981-2801 
.La New Orleans, Glidden Engrg., Box 10442 

504-835-6204 . 
Md Towson, C. Newson, 16 Skidmore 301-825-0001 
Minn 51. Paul, Countryman Assocs., 1821 University 

612-645-9151 
Mo 51. Louis, R. Carlson, 8721 Manchester 

314-961-4485 
NJ Middletown, D.A. Rugg, 2 Dove CI. 201-671-0662 
NY Buffalo, Niagara Elec. SiS., 505 Delaware 

716-886-4000 
NY Rochester, Niagara Elec., 55 Canterbury 

716-271-1223 
Ohio Cleveland, E. Bock, 18838 Canyon 216-331-5212 
Okla Tulsa, H. Furtney Co., Box 7081 918-747-6490 
Ore Portland, Peters de Laet, 5937 N. Greeley 

~ 503-285-7703 
Pa Phila., C. Newson, 711 Bethlehem Pike 

215-248-3377 
Tex Dallas, Glidden Engrg., 8609 Northwest Plaza 

214-363-6539 
Tex Houston, Glidden Engrg., 7728 Long Pt. 

716-681-1415 
Utah Salt Lake City, Peters de Laet, 323 W. 1410, S. 

801-484-7649 
WashSpokane, Peters de Laet, 11 S. Jefferson 

509-624-0137 
WashSpokane, Peters de Lael, 1703 Nagle 1'1. 

206-322-2215 
LIBERTY MIRROR DIV., Libbey-Owens-FQrd Co., 851 

Third Ave., Brackenridge,· Pa., 15014, Tel: 
412-224-1800, TWX: 510-467-4624; Sis. Mgr: J.R. 
Drake . 

LICON DIV., Illinois Tool Works, 6615 W. Works Rd., 
Chicago, III., 60634, Tel: 312-282-4040, TWX: 
910-221-0275; Mktg. Mgr: J. Aytward 

.. Pgs. 357,1934,.1935 
Cal Los Angeles, Licon, 5431 Sheila· 51. 213-723-1181 
Cal Menlo Pk.; McKnight Co., 115 Spruce 

, 415-325-2844 
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LlC - LON MANUFACTURERS & SALES OFFICES DIRECTORY 

Colo Denver, Elctrn. Cornps., 4785 S. Quebec 
303-771-6200 

Fla Clearwater, W. Wimberly, 532 S. Ft. Harrison 
813-446-7072 

Fla Orlando, W.Wimberly, 500 S.·Osceola 
305-425-3083 

Ga Atlanta, Grady Duckett SiS., Box 29067 
404~451-3529 

III Chicago, Licon, 6615 W. Irving 312-282-4040 
Md Ellicott City, McCourt Co., Chevrolet Ave. at St 

Johns 301-465-4515 
Kans Overland Pk., Penzner-Mankus, Box 6264 

913-381-0004 
Kans Wichita, Penzner-Mankus, Box 11252 

. 316-782-3684 
Mass Lexington, J. Griffin, Box 640 617-891-7741 
Mich Dearborn, Villani-Pitcher, 20203 Ann Arbor Trail 

313-271-4600 
Minn Minneapolis, Wenco SiS., 7728 Morgan S. 

612-866-3639 
Mo Hazelwood, J. Mankus, 400 Brookes 

314-731-4334 
Neb Lincoln, Mktg. Assoc., 1200 N. 79th St: 

402-434-5244 
NM Albuquerque, Elctrn. Comps., 1811 Carlisle, N.E. 

505-256-9831 
NY Massapequa, J.F .. Coughlin, Box 281 

516-799-7743 
NY Syracuse, Licon, Div. I.T.w., 3650 James 

315-437-8525 
NC Greensboro, Grady Duckett, Box 22002 

919-273-4617 
. Ohio Euclid, Rockford Controls, 26100 Brush 

216-731-5250 
Ohio Columbus, Rockford Controls, Box 6523 

614-231-5890 
Ohio Daylon, Rockford Controls, 2077 Embury Pk. 

. 513-278-7362 
Pa Newtown Sq., Kaufholz Assocs., Box 273 

215-356-5000 
Tex Dallas, Evans-McDowell, Box 35093 

214-351-1839 
Utah Salt Lake City, Electrn. Comps., 445 E. 2nd S. 

801-355-5327 
Va Richmond, McCourt Co., 100 Damascus 

703-266-8490 
WashSeattle, Licon, I.T.w., 331 Andover E. 

206-CH-2-1288 
For: Can., Don Mills, Ont., illinois Tools, 67 .. Scarsdale 

LlEBEL-FLARSHEIM CO., DivSybron Corp., 111 East 
Amity Rd., Cincinnati, OhiO, 45215, Tel: 513-761-2700; 
V.P. Mktg: J.T. Johnson 

LlECO, INC., 80 E Montauk Hwy., Lindenhurst, N.Y., 11757, 
Tel: 516-884-4300; ·Sls. Mgr: E. Lark 

LIGHT ELEC. CORP., 50 Indel Ave~ Rancocas, N,J_, 
08073, Tel: 609-267-6750; Sis. Mgr: L Torclcollo 

Pga. 808,809 
Cal No. Hollywood, Crown Elctrns., 5657 Lankershim 

Blvd. 213-877-3550 
Colo Denver, Space Sys. Sis. & Engrg., 5810 W. 38 

Ave. 303-424-5574 
III. Chicago, Communications Engrs., 7106 N. 

Western Ave. 312-761-0548 
III K.W. Meyers Co., 7256 W. Touhy Ave., 

312-774-6440 e. 
Kans Leawood, Leemark Engrs., Box 6175 

913-648-0124 
Mass Wellesley Hills, Anchor Engrg .• 40 Washington St. 

617-235-6330 
NJ Cherry Hill. Benco SiS., 112 E. Ormond Ave. 

609-429-5515 
NJ Englewood Cliffs, Power Conversion & Control, 

Box 1251 201-569-0015 
NM Albuquerque. Space Sys. Sis. & Engrg., Box 9063 

. 505-247-0458 
'NY Brooklyn. Alto Assocs., 1125 E. 4th St. 

212-253-6295 
Ohio Avon Lake, Doyle SiS., 321 Bellaire Rd. 

. 31~533-o033 

Pa Pittsburgh. Weiss Instrs., 6 Berton Dr. 
412-371-3020 

Tex Dallas, R. Martin Assocs., Box 64513 
214-358-3704 

Tex Houston. R. Martin Assocs .. Box 19291 
713-468-3877 

LINCOLN ELiEC. CO., 22801 St. Clair Ave .• Cleveland, 
Ohio,44117, Tel: 216-481-8100; Sis. Mgr: A.F. Boucher 

LINDBERG HEVI-DUTY, Div. Sola Basic Inds., 2450 W. 
I HubbardSt., Chicago, III., 60612, Tel: 312-666-3443 

LINDEN LABS., INC., Box 920, State College, Pa., 16801, 
Tel: 814-383-2308; Sis. Mgr: J.W. Anderson 

LINDGREN, ERIK A. & ASSOC., 4515 - 17 N. Ravenswood 
Ave., Chicago. III.. 60640, Tel: 312-LO-l-0408; Pres: R. 
Felice 

--- Advertisement 

Lindgren manufactures screen and 
solid RFI/EMI shielded enclosures to 
satisfy all requirements for industry, 
research & development, gbvernmeilt 
and bio-medical. We meet or exceed 
all applicable Mil Specs and Mil Stds. 
and provide sizes from single work sta-.· 
. tions to shielding whole laboratories or 
production lines. Write or call for cata­
log. 

LINDSAY ANTENNA & SPECIALTY PRODS., 50 Mary St., 
Lindsay, Ont., Canada, Tel: 705-324-2196; Sis. Mgr: J. 
Thomas 

LINDSAY STRUCTURE, Div. Int'l. Steel Co., 1360 Edgar 
St., Evansville, Ind., 47710. Tel: 812-425-3311; Sis. 
Mgr: W.H. Beastall 

LINE ELEC. DIV., ,Singer Co., U.S. Hwy. 287, Parsippany, 
N.J., 07054. Tel: 201-887-8200; Sis. Mgr: P. Mariniello 

LINEAR ALPHA. INC., 823 Emerson, Evanston, III .• 60201. 
Tel: 312-475-1730; Sis. Mgr: Dr. E.H. Wakefield 

LINEAR CORP., 347 S. Glasgow Ave., Inglewood, Calif .• 
90301, Tel: 213-678-4242; Sis. Mgr: MA Schanbacher 

LINEAR NETWORKS CO., Box 1328, San Pedro, Cal., 
90733. Tel: 213-547-2258; Sis. Mgr: J.L. Hogin 

LINEAR SYS .• INC., 220 Airport Blvd., Watsonville, Calil., 
95076, Tel: 408-722-4177; V.P. Mktg: O.K. Bradley 

LlNELL ENGRG. CORP .• 2852 N. Cicero Ave., Chicago. III., 
60641, Tel: 312-283-0451; Sis. Mgr: 

LlNEMASTER SWITCH CORP., Box 52, WOOdstock, 
Conn., 06281, Tel: 203-928-6538; Sis. Mgr: W.O. 
Johnson 

LING ELCTRNS., Div. LTV Ling Allec, 1515 S. Manchester 
Ave., Anaheim. Calif .• 92803, Tel: 714-774-2000, TWX: 
910-591-1142; Sis. Mgr: H.L. Proppe 

LINGENFELTER APPLIED TECH., 9101 Gaither Rd., 
Gaithersburg, Md., 20760, Tel: 301-948-9002; SI,s. Mgr: 
J. Lingenfelter I • 

LINK DIV., Singer Co., Binghamton, N.Y., 13902, Tel: 
607-772-3011, TWX: 510-252-0195; V.P. Mktg: W.O. 
Turner 

LION PRECISION DIV .• Lion Resch. Corp., 60 Bridge St., 
Newton, Mass., 02195, Tel: 617-969-4710 L. Michels'!n 
--- Advertisement --­

Lion Precision 'specializes in the 
,manufacture of precision industrial 
gaging equipment for non-contact 
measurement using capacitance. 
Equipment includes low pressure 
transducers, flowmeters, thic)mess 
gages, spring gages, wire gages, sorting 
chutes, controllers, carbon dioxide 
sensore, reflectometers and emissome­
ters. 

LlONMOUNT & CO .• LTD .• Bellevue Rd., New Southgate: 
London, England, Tel: 01-368-7047; Sis. Mgr: M. 
Lowenberg 

LIPPS, INC., 1630 Euclid St., Santa Monica, Calif., 90404, 
Tel: 213-393-0449; Sis. Mgr: R.J. Cross 

LIQUID CRYSTAL INDS., INC., 460 Brown Ave., Turtle 
Creek, Pa., 15145,1el: 412-823-4300; Sis. Mgr: A.L. 
Gursha 

LlSK, G.W: CO .• 5019 South St., Clifton Springs, N.Y., 
'14432, Tel: 315-462-2611; Sis. Mgr:R.A. Nelson 

--- Advertisement -,--

Design, develop, and manufacture 
standard and special military and com­
mercial Linear and Rotary Solenoids. 
Also Rotary stepping actuators, both 
uni-directional and bi-directional for 
Rotary switches, waveguide switches, 
flag indicators, and similar applica­
tions. 

LISTENING, INC., 6 Garden St., Ar,lington, Mass., 02174. 
Tel: 617-643-4100; Sis. Mgr: J. Cook . 

LlnELFUSE, INC., 800 E. Northwest Hwy., Des Plaines. 
111.,60016, Tel: 312-824-1168. TWX: 910-233-3598; 
Exec. V.P: W. Clements 

LlnLE FALLS ALLOYS. INC., 189 Caldwell Ave., 
Paterson, N.J., 07501, Tel: 201-525-1014, TWX: 
710-988-5923; Sis. Mgr: J.D. Fisk 

LlnON ENGRG. LABS., Box 669, Carson City, Nev .• 
89701, Tel: 702-882-0590; Pres: C.V. Litton 

LlnON INDS .• Electron Tube Div., 960 Industrial Rd., San 
Carlos, Calif., 94070, Tel: 415-591-8411 •. TWX: 
910-376-4900; Sis. Mgr: B. Silver 

LlnON INDS., Potentiometer Div., 226 E. Third St., Mt. 
Vernon. N.Y.. 10550, Tel: 914'664-7733, TWX: 
710-562-0129; Sis. Mgr: G. Erbe 

LlnON INOS., Useco Div., 13536 Saticoy St., Van Nuys, 
Calif., 91409, Tel: 213~786.9:i81; Sis. Mgr: T. Balzer 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

LlnON SYS., INC., Guidance & Control Sys. Div., 5500 
Ganoga Ave., Woodland Hills, Calif., 91364, Tel: 
213-887-3702, TWX: 910-494-2091; Sis. Mgr: W.C. 
McAtee 

LIVINGSTON ELCTRN., Div. Jettron Prods .• Box 7, 58 Rte. 
10, Hanover, N.J .• 07936, Tel: 201-887-0571, TWX: 
710-986-8243; Sis. Mgr: B. Leroe I 

LM ERICSSON, Electron Tube Div., 215 Park Ave S., New 
York. N Y, 10003, Tel: 212-677-8400 

LOCHART INDS., INC., 15707 Texaco Ave., Paramount. 
Cal., 90724. Tel: 213-774-2981; Sis. Mgr: E.H. Lockhart 

LOCKHEED AIRCRAFT SVC .• Ont. IntI. Airport. Ont., Cal., 
91764, Tel: 714-984-1234, TWX: 714-556-9517; Dir. 
Sis. & Mktg: W.H. Snyder 

LOCKHEED AI~CRAFT SVCE., Special Devices Div., 
Ontario Int'l. Airport, OntariO, Calif.,91764. Tel: 
714-984-1234, TWX: 714-556-9517; Div. Mgr: D.C. 
Shea 

LOCKHEED ELCTRNS. CO .• Rte. #22, Watchung, N.J., 
07060, Tel: 201-757-1600, TWX: 710-997-9541; Sis. 
Mgr: M.A. Tutino. 

LOCKHEED ELCTRNS. GO:, Data Prods. Div., 6201 E. 
Randolph, Los Angeles, Calif., 90040, Tel:' 
213-722-6810, TWX: 910-580-3623; Dir. Mktg:. D. 
Kreiger 

LOCTITE CORP., 705 N:Mountain Rd., Newington, Conn., 
06111, Tel: 203·278-1280 

LOCUS, INC. 906 West College Ave., State College, Pa., 
16801, Tel: 814-273-0301; Sis. Mgr: R.L. Riddle. 

LOGETRONICS, INC., Dryomatic Div .• 6628 Electronic Dr., 
Springfield, Va., 22151;. Tel: 703'354-4500; Sis. Mgr: 
H.E. Puttbach 

LOGIMETRICS, SUb. Slant/Fin Corp.; 100 Forest Dr_, 
Greenvale, N_Y., 11548, Tel: 516-484-2222; Sis. Mgr: 
G.D. Arzt _____ ._.""_ •• "._._ •••• ""."" __ ""_."._""_". Pgs. 514,515 
Ala Huntsville. J. Highsmith, Holiday Off. Ctr. 

, 205-881-3294 
Ariz Scottsdale, Seien. Devices-SW, 82p2 E. Sheridan 

, , 602-946-0333 
Cal Inglewood. L&M Engrg., 9911 Inglewood 

. 213-674-6850 
Cal Santa Clara. L&M Engrg., 3242 McKinley , 

408-243-2891 
. Colo Denver, Scien. Devices, 2765 S. Colorado 

303-758-1888 
Fla Orlando, J. Highsmith, 254-3 Industrial 

305-293-5202 
Haw Honolulu, Aloha Assocs., '225 Lilioukalani 

808-922-3810 
III Chicago, P. Lind Elcirns., 5483 Northwest 

'. 312-774-1246 
Ind Indianapolis. P. Lind Elctrns., 3969 Meadows 

317-547'9178 
Md Silver Spg .• Brimberg Assocs .• 814 Thayer 

. '301-588-7790 
Kans Overland Pk., Tech. Reps., 9009 W. 95th 

913-381-5852 
Mass Burlington, R. Sickles, 12 Cambridge . 

617-272-7285 
Mich DetrOit, H. Teplitz, 26847 Grand River 

313-537-9058 
Minn Circle Pines, P. Lind, Elctms., 10104 Sunset 

612-786-57(0 
Mo Florissant, Tech. Reps., 525 St. Francois 

314-838-91.00 
NJ Englewood, Scien.' Devices - East, 95 Cedar 

201-871-3916 
NJ Hazlet, Mer. Mon. Elctrn. Instr., Box 302 

201-264-1851 
NM Albuquerque, Scien. Devices, 4300 Silver, S.E. . 

505-268-6729 
NY N. Syracuse, Naco Elctrns .• Box 248 

. 314-699-2651 
NC Charlotte, J. Highsmith, 3733 Monroe' 

, . 704-333-7743 
Ohio Cleveland, H. Tepliiz, .3945 Meadowbrook 

, . 216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem 513-277-6531 
Pa Fairview Vge., Acromatix Assocs., Box 271 

215-279-0377 
Tex Houston. Seien. Devices, 3827 Richmond 

713-623-4250 
Tex Richardson,.Scien. Devices, 312 N. Central 

" . 214-231-8106 
WashBelievue, Brennan, 208 Carlson Bldg. 

, 206-454-9332 

LOGITEK, INC., 42' Central Dr., Farmingdale, N_Y., 
11735, Tel: 516-694-3080; Sis. Mgr: A. Partner . 

. Pgs. 1338,1750-1759 
LONDON CHEMICAL CO .• 240 'Foster AVe .• Bensenville, 

III., 60106; Sis. Mgr: 

LONDON CO., 811 Sharon Dr., Cleveland, Ohio, 44145, 
Tel: 216-871-8900 ""," .•• _.""_.""""""._""""._.:._.""_Pg. 516 
Cal Pasadena. Wright Eng .• 155 W. Bellevue 

213-681-2651 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY. LON· MAG 
Cal Los Altos. Wright Eng .• 175 S. San Antonio 

415-941-4405 
Colo Denver. Applied Tech. Prods .• 5120 Havana 

303-364-7248 
Conn Glastonbury. Instr. Rep .• Box 165 203-633-0777 
Fla Miami. Scott Instrs .• 8821 SW. 129 Terr. 

305-235-7888 
III Chicago. Berndt Assoc .• 6200 N. Hiawatha 

312-283-0713 
MassArlington. Instr. Reps .• 1046 Massachusetts 

617-646-1034 
Mich Royal Oaks. Satullo. 4514 N. Woodward 

313-549-3910 
NJ Rockaway. Data-Rep .• Box 245 201-625-2233 
NY Huntington Sta .• Data-Rep .• Box 164 

516-423-7677 
Ohio Cleveland. Satullo. 16801 Euclid 216-486-2800 
Ohio Dayton. Satullo. 2801 Far Hills 573-293-7061 
Pa Norristown. Data-Rep .• Box 349 215-279-8210 
WashSeattle. Dewar. 6361 First Ave .• S. 206-763-2233 

LONG. T.J .• INC .• 215 Stonehinge La .• Carle PI.. N.Y .• 
11514. Tel: 516-334·2300; Sis. Mgr: N.A. Terry 

LORAL ELCTRN. SYS .• Div. Loral Corp .• 825 Bronx River 
Ave .• Bronx. N.Y .• 10472. Tel: 212-TI-2-9500; V.P. 
Mktg: G Blanton 

LORANGER MFG. CORP .• Box 948. Warren. Pa .• 16365. 
Tel: 814-723-8600; Sis. Mgr: JA Loranger Jr. 

lORCH-ADRET CORP., 105 Cedar La., Englewood, N.J., 
07631, Tel: 201-569-8282, TWX: 710-991-9718; Mktg. 
Mgr: N.A. Ellen ........................................................ Pg. 517 
Ariz Phoenix. Williams. 2250 N. 16th SI. 602-254-6085 
Cal . Los Angeles. R.F. Assocs .• 1621 Pontius 

213-478-1586 
Cal Palo Alto. R.F. Assocs .• 800 San Antonio 

415-327-5531 
Colo Denver. Williams Assocs .• 4971 Jackson 

303-388-4391 
III Chicago. Marsland ASsocs. 312-775-130~ 
III Des Plaines. Marsland. 1000 Executive Way 

312-298-2620 
1M IMlanapolis. MarSland. 3734 carrollton Ave. 

. 317-924-3568 
Md Randallstown. F. Groman. 3904 Bryony 

301-922-1994 
MassReading. Geder Assocs .• 39 Cross 617-944-3105 
Minn Mpls .• Marsland. 231 N. Edgewood Ave. 

612-545·4481 
Mo Florissant. Marsland. Box 567 314-831-0015 
NJ River Edge. Tecnimat. Box 233 201-265-9730 
NM Albuquerque, Williams. 420 Wash., S.E. 

505-255-1638 
NY Liverpool. R&D Assocs .• 109 Woods-Path 

315-622-2350 
Ohio Dayton. Manrep Assocs .. 745 Salem 

513-278-6111 
Pa Jenkintown. Amtec, 730 Wash. La. 215-549-2080 
Tex Arlington. Packard-Speairs. 803 Ave. "H" East 

. 817-261-4424 
Tex San Anto~io. Ashcraft. 6936 Van Pedro SI. 

512-824-7267 
Utah Salt Lake City. Williams. 2461. S. Main SI. 

801-466-8709 
WashSeattle. G.M. Gillett .. Box 99035 206-284-3344 
For: Can .• Ottawa, Onl.. L. Albert. 281 Palace 

. 613-746-0021 

LORCH ELCTRNS. CORP., 105 Cedar La., Englewood, 
N.J., 07631, Tel: 201-569-8282, TWX: 710-991-9718; 
Mktg. Mgr: N.A. Ellen ............................................ Pg. 609 
Ariz Phoenix. Williams. 2250 N. 16th 602-254-6085 
Cal Los Angeles. RF. 1621 Ponlius 213-478-1586 
Cal Palo Alto, R.F .• 800 San Anlonio 415-327-5531 
Colo Denver. Williams Assocs .• 4971 Jackson 

303-388-4391 
III Des Plaines, Marsland, 1000 Executive Way 

312-298-2620 
Ind Indianapolis, Marsland. 3734 Carrollton 

317-924-3568 
Md Randallslown. F. Groman. 3904 Bryony Rd. 

. 301-922-1994 
Mass Reading, Geder Assocs., 39 Cross SI. 

617-944-3105 
Minn Mpls. Marsland. 231 N. Edgewood Ave. 

612-545-4481 
Mo Florissant, Marsland Assoc .• Inc .• Box 567 

. 314-831-0015 
NJ River Edge; Technimal. Box 233 201-265-9730 
NM Albuquerque, Williams, 420 Washinglon, S.E. 

505-255-1638 
NY Liverpool. R&D Assocs., 109 Woods-Path 

315-622-2350 
Pa JenkintOWn. AMTEC, 730 WashinglonLa. 

215-549-2080 
Tex Arlington. Packard-Speairs, 803 Ave. "H" 

817-261-4424 
Tex San Antonia. Ash·craft, 6936 Van Pedro SI. 

512-824-7267 

See Page 957 for TRADE NAME DIRECTORY 

WashSeattle, G. Gillett, Box 99035 206-284-3344 
EXP: N.Y .• New York, Lindor Inl'I., 10 E. 40th SI. 

212-685-6740 
For: Can .. Ottawa 7. Onl.. L. Albert, 281 Palace 

613-746-0021 
LORD MFG. CO., Div. Lord Corp., 1635 Wesl 12 SI., Erie, 

Pa., 16512. Tel: 814-456-8511, TWX: 510-696-6672; 
Sis. Mgr: J. Michel . 

LORLIN INDS.. INC.. Precision Rd., Danbury, Conn., 
06810. Tel: 203-744-0096; Mklg. Mgr: R.C. Lancaster 

LOYOLA INDUSTRIES, INC., 155 Arena SI.. EI Segundo, 
Calif.. 90245, Tel: 213-322-6140; Sis. Mgr: a.p. 
Thompson 

LPS RESEARCH LABS .• 2050 Cotner Ave., Los Angeles; 
Cal.. 90025. Tel: 213-478-0095; Sis. Mgr: Nick Barton 

LTV ELECTROSYSTEMS. Garland Div .• Box 6118, Dallas, 
Tex., 75222, Tel: 214-BR-6-7111. TWX: 214-276-8576; 
Mgr. Mkt. Plan: D. Dirks 

LTV ELECTROSYSTEM8, Memcor Dlv., Comps. Oper., 
1320 Flaxmill Rd., Huntington, Ind., 46750, Tel: 
219-356-4300, TWX: 810-333-1531; SIs. Mgr: J.H. Klnnaw 

Pgs.2857,2922 
Ala Huntsville, Murphy & Cota. 904 Bob Wallace 

205-539-8476 
Cal Los Angeles • .w. Barron. ) 406 S. Grand 

213-748-6191 
Cal San Carlos. D. Ross. 1095 Ind·1. 415-591-4411 
Colo Denver. Gossard. 12159 W. Dakota 303-985-0602 
Fla Orlando. Geartner, 1221 Lee Rd. 305-299-1000 
Fla Miami Beach. Geartner, 1125 71sl. SI. 

305-861-3661 
Ga Atlanta. Murphy & Cota. 500 Plasamour. N.E. 

404-875-2525 
Ind Lafontaine. Kirsch Sis. Co., 107 Wabash Ave. 

317-981-2801 
Iowa Marion, Thomas-Modrcin, 819 17th 319-377-6261 
Kans Shawnee Mission, Thomas-Modrcin. 5450 Buena 

Vista 913-432-2131 
Md Baltimore. Brothers & Conneen. 6302 Lincoln Ave. 

: Md Baltimore. Brothers & Conneen. 1620 Myamby 
301-823-5063 

Md Baltimore. Brothers & Conneen, 4391 
Crestheights 301-486-6127 

MassRandolph, O. H. Marks. 16 Vine SI. 617-963-8464 
Mich SI. Clair Shores. J. Thorpe. 38915 Harper 

313-779-6363 
Minn SI. Paul. H. Cullen, 1595 Selby 612-646-7371 
Mo Hazelwood. Thomas-Modrcin. 47 Village Sq. 

314-838-6446 
NJ Cinnaminson. Brother & Conneen, 3108 Pheasant 

Run 609-829-9325 
NJ Union. H. Strand. 397 Chestnut 201-687-8484 
NY Fairport. M.P. Andrews. 38 Harvest Rd. 

716-381-2571 
NY Fayetteville, M. Andrews. 319 Mott 315-637-3144 
NC Burlington. Murphy & Cota. 1557 Granville 

919-228-9670 
NC Winston,Salem. Murphy & Cola. 1106 Burke 

919-723-1 001 
Ohio Cleveland. Glover. 7008 Big Creek 216-842-4520 
Pa Newlon Sq .. Brolhers & Conneen. 12 S. Newton 

SI. 215-353-2241 
Tex Addison. Parvin Sis. Co .• Box 307 214-239-9148 
Tex Houston. Parvin, 5700 Savoy La. 713-782-0218 
WashSeattle. J.J. Backer. 221 W. Galer SI. 

206-285-1300 
LUDLOW CORP .• Chart Paper Div .•. Ware. Mass .• 01082. 

Tel: 413-967-6204; Sis. Mgr: J. N. Lyons. Jr. 
LUFT INSTRS .• INC .• Old Winter St.. Lincoln. Mass., 01773. 

Tel: 617-259-9215; Sis. Mgr:.L. Luft 
LUKE LINE FASTENERS. 201 Laurel St .. Beverly. N.J., 

08010. Tel: 609-387-1166; Sis. Mgr: L. Klein 
LUMA ELECTRIC EQUIPMENT CO .• 1607 Coining Dr:. 

Toledo. Ohio. 43612. Tel: 419-479-8481; Sis. Mgr: J. 
Hinds 

LUMINATOR DIV .• Gulton Ind .• Box 278. Plano. Tex., 
75074, Tel: 214-235-8307; Mktg. Mgr: W. leter 

LUMINETICS CORP .• Box 1943. Pompano BeaCh. Fla .• 
33061. Tel: 305-974-5403 

LUMITRON CO .• 393 Broad SI., Summit. N.J .• 07901. Tel: 
201-273-8998; Sis. Mgr: H.G. Chassle 

LUNDEY ASSOCS .• INC .• 694 Main SI.. Waltham, Mass., 
02154. Tel: 617-893-6064; Sis. Mgr: E.T. Englund 

LUNDY ELCTRNS. & SYS .• INC .• Robert La .• Glen Head. 
N.Y .• 11545. Tel: 516-0R-6-1440, TWX: 510-223-0605; 
Mktg. Dir: J. Snee 

LUNKENHEIMER CO .• Div. Conval Corp .• P.O. Box 14360, 
Cincinnati. Ohio. 45214. Tel: 513-921-3400; Pres: MW. 
Pauly 

LUTRON ELCTRNS. CO .• INC .• Coopersburg. Pa .• 18036. 
Tel: 215-282-3800; Sis. Mgr: J.A. Wisniewski 

LVC IND'S., INC., Co-ord Switch Bloc-Ute Dlvs., 102-48 
43rd Ave., Corona, N.Y., 11368, Tel: 212-899-5588; Sla. 
Mgr: J. Muller ................................... ~ .... ~.Pgs. 1441,2617 

Ala Huntsville, Young & Lawrence, 2901 Governors 
Di'. SW 205-539-6575 

Cal Los Angeles, Dyna Sis., Box 6757 213-268-1175 
Fla Winter Park, Young & Lawrence, 601 N. New 

York Ave. 305-647-6929 
NJ Riverton, V. Malta, 220 Linden 609-829-3924 
NJ ParSippany, H. Krasner, 6 Linda 201-334-1959 
NY Great Neck. H. Krasner. 33 Great Neck 

516-487-0690 
Ohio Akron. A. Natalino, 209 Harmony Hills 

216-666-1447 
Ohio Dayton. A. Natalino. 333 W. 1st SI. 513-223-5002 
Pa Phila .• V.S. Malta. Box 4007 215-836-5122 
Pa Pittsburgh, A. Natalino. 530 Sixth 412-281-8283 
EXP: Can .. Montreal. Que .• Ind'l Elctrns. & Automation, 

Box 306 514-935-7262 
LYNCH COMMUNICATION SYSTEMS. 695 Bryant SI.. 

San Francisco. Calif .• 94107, Tel: 415-397-1471; V.P .• 
Mktg: A.K. Urschel 

LYNCH, R.H. MFG. CO .• 7831 E. Arroyo Dr .. S. San 
Gabriel, Calif .. 91770. Tel: 213-280-3810; P(es: R.H. 
Lynch 

LYNN ELCTRNS. CORP .• Box 3003. Philadelphia. Pa .. 
19150. Tel: 215-677-6700; Sis. Mgr: P.B. Rosen 

LYON METAL PROD .• INC .• 47 Railroad Ave .• Aurora.III .• 
60507. Tel: 312-892-8941; V.P. Sis: L.F. Tilly 

M & T CHEMICALS INC .• Sub. American Can Co .• Rahway. 
N.J •• 07065. Tel: 201-499-0200 J.J. Gurney 

M-T ELCTRNS. CO .• 536 Lewelling Blvd .• San Leandro. 
Calif., 94579. Tel: 415-357-5262; Sis. Mgr: P. Moore 

MAC DERMID. INC .• 50 Brookside Rd .• Walerbury. Conn .• 
·06720. Tel: 203-754-6161; Pres: H. Leever 

MAC PANEL CO .• Programming Prods. Div:, Box 5027. 
High PI., N.C.. 27262. Tel: 919-882-8138. TWX: 
919-883-4923; Sis. Mgr: J.L. Craycroft 

MACDONALD & CO .• 213 S. Brand Blvd .• Glendale. Calif .• 
91204. Tel: 213-241-1101; Sis. Mgr: DW. MacDonald 

MACHLETT LABS .• INC .• Sub. Raytheon Co .• 1063 Hope 
SI.. Stamford, Conn .• 06907. Tel: 203-348-7511, TWX: 
710-474-1744; Sis. Mgr: C.E. Ramich 

........ " r-,.- .... ... _" .... _ ............ _ ., & ,.. ._ 

.... ,.....,., .............. OJ~"''''''-V.'''~ ..... , ... "01 ..... 0 ""''0" "'1'I1o.oUL'ICI, rCl., 
19095. Tel: 215-884-8123; Sis. Mgr: N.K. McKinney 

MACKAY. A.D .• INC .• 198 Broadway. New York. N.Y .• 
10038. Tel: 212-BA-7-8532; Sis. Mgr: P.H. Nisley 

MACLEAN-FOGG LOCK NUT CO .• 1000 AIIanson Rd .• 
Mundelein, III .• 60060. Tel: 312-566-0010. TWX: 
910-685-4323; Sis. Mgr: H.C. Koestring 

MACRODATA. 20440 Corisco SI.. Chatsworth, Cal.. 
91311, Tel: 213-882-8880; Sis. Mgr: F.E. Chase 

MACRONETICS. INC .• 1003 Weeks SI.. E. Palo Alto. Cal.. 
94303. Tel: 415-322-5351; Prod. Mgr: R.B. Suddick 

MAG-CON ENGRG. CO., 85 Richardson SI., S.E.. SI. Paul, 
Minn .• 55112. Tel: 612-633-8820; Sis. Mgr: M. Lorge 

MAGITRAN CO.: 311 E. Park St.. Moonachie. N.J .• 07074. 
Tel: 201-641-3650; Sis. Mgr:· J. Grieg 

MAGNAFLUX CORP .• 7328''W. Lawrence Ave .• Chicago. 
111 .• 60656. Tel: 312-UN-7-8000; Sis. Mgr: R.G. Strother 

MAGNAVOLT INC .• 44 Prospect SI.. Yonkers. N.Y .• 10701. 
Tel: 914-YO-3-5900; Sis. Mgr: J.J. Wilentchik 

MAGNECESSORIES. Box 6960. Washington. D.C .• 20032. 
Tel: 301-839-1383; Sis. Mgr: RH. Carson 

---- Advertisement· ---

Manufacturer of The Carson Tape 
Splicer, a precision machined splicing 
block available for all widths to tape, 
and of Vis i-Mag, a solution for applica-, 
tion to magnetic tapes to make visible 
the signals recorded on the tape. It is 
especially useful in trouble shooting· 
digital magnetic tape systems, in video 
tape editing, in track alignment in 
head alignment, etc. Several types are 
available. Write for further informa­
tion. 

MAGNECRAFT ELEC., 5575 N. Lynch Ave., Chicago, III., 
60630, Tel: 312-2112-5500, TWX: 910-221-5221; Sis. Mgr: 
R.A. Dldrlksen ..... ~ .. ~~ ••.••• ~~ ..................... Pgs. 1762-1768 
Ala HuntSVille. BJR Resch .• 9202 Navios Dr. 

205-881-3569 
Ariz Scottsdale. Engrg. Sis .• Box 544 602-945-5781 
Cal L.A .• Univ. Comps .• 2330 Westwood Blvd. , 

213-474-1537 
Cal San Carlos, Kottmeier. Box 1194 415-592-8333 
Colo Wheat Ridge. Waugaman. 4643 Wadsworth 

303-423-1020 
Conn Farmington. R. Perron. 10 Briarwood Rd. 

203-673-4825 
Conn Trumbull. R. Perron •. 36 Louis SI. .. 203-268-9631 
Fla No. Miami. Winfield Elctrn. Sis .• 1875 N:E. 149th 

SI. 305-945-6544 
III Chicago. Ellinger. 6580 N.W. Hwy. 312-763-1570 
Iowa Clarion, Ellinger SiS., 309 4th Ave. 515-532-3218 
Mass Norwood. R. Perron. 159 Morse SI. 617-762-8114 
·Minn Minneapolis, R. Siedare. 4724 - 42nd Ave .• N. 

612-533-2294 
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MAG,- MAR 
Mo. SI. Louis, Ellinger Sis., 4969 Bancroft 

. . 314-352-2027 
NH Dover, R. Perron & CQ., I~.c., 1 Elm SI. 

603-742-2321 
NJ So. Orange, Simberkoff, 71 Valley SI. 

201-763-7900 
NY Kenmore, Simberkoff, 284 Edgewood Ave .. 

716-834-8119 
NY Kingston, Simberkoff Sis., Box 237 914-331-4920 
NY Lockport, Simberkoff Sis., 35 Niagara SI. • 

716-434-4426 
NY New York, Simberkoff Sis., Inc. 212-943-7023 
NY . No. Syracuse, Simberkoff, 58 Homeland 

. 315-458-5469 
Ohio Cleveland, Weschler Elec., 4250 W. 130th St.. 

. 216-251-4609 
Ohio Dayton, Weschler Elec., 1700 Needmore 

. .5.13-274-6972 
Okla Tulsa, H.J. Daly, 5836 S. 70th ESt: . 

. 918-627-4159 
Ore Portland, D.· Fry Co., Box 3803 503-226-3903 
PaPine Valley, Simberkoff, 411 Welsh Rd. 

215-676-8755 
Tex Garland, Compatible Comps., Box 2022 

, 214-279-6330 
Va Arlington, Simberkoff, 420 Arlingto.n Towers 

703-525-5898 
For: Can., Scarborough, Onl., Lake Engrg., 123 

Manylile Rd. 416-751-5980 

MAGNEDVNE INC., 5580 EI 'Camino Real, Carlsbad, 
Calif.,' 92008 .. Tel: 714-729-7191; Sis. Mgr: J. Kimble 

Pg.1622 
Ariz Scottsdale, O'Hara Engrg: Assoc., 8650 Joshua 

Tree La. '. 602,947-4666 
Cal Encino, Cardinal Assocs., 16161 Ventura Blvd. 

· 213-788-4540 
Cal MI. View, A. Barauck Co., Box 807 415-327-7711 
Colo Littleton, Gropley, Inc., '1523 E. Easter Cir. 

. .303-794:4231 
Conn Milford, Todino Engrg. SiS., 132 New Haven Blvd. 

. . 203-874-6643 
III Chicago, J. Pdpp SiS., 5661 W. Chicago Ave. 

· '312-261-1259 
MassNeedham Hgls., Todino Engrg. Sis., 50 Kearney 

Rd. '. 617-444·7925 
Mich Plymouth, ROMARC, B<'J. 257 313-455-0300 
Minn St. Paul, Wagner Compo Conslls., 542 S. Snelling 

Ave. . 612-698-0331 
NJ Teaneck, R.T.Reid Assoc., 175 Cedar La. ' 

. 201-692-0200 
NY E. Rochester, Tech. SiS., 319 E Chestnut SI! 

· . 716-381-0740 
Ohio Dayton, D. Steffen & Assoc., 1202' Hempstead 

513-293-3146 
Ohio Wickliffe, D. Steffen & Assoc .. 30212 Lakeland 

Blvd.' 216-944-8080 
Pa Bethayres, Control Instr. Sis., Box 219 . 

215-676-18.08 
Tex Dallas, K.O. Brown & Co., Box 20845 

214-357-3996 
WashRenton; 0 & 0 SiS., 43 Logan SI. 206-226-4120 

MAGNET WIRE, INC., 25 Walker St., New York, N.Y., 
10013, Tel: 212-226-0900; SIs. Mgr: J. Wasserman 

MAGNETEC CORP., 77.51 Densmore Ave., Van Nuys, 
Calif., 91406, Tel: 213-787-5131; Sis. Mgr: J.W. 
Hawkins . . 

MAGNETIC ANALYSIS CORP., 535South 4th Ave., Mt. 
Vernon; N.Y., 10550, rei: 914-699-9450; Sis. Mgr: V.L. 
Spoley .. . ' 

MAGNETIC CIRCUIT ELEMENTS, 2455A Garden Rd., 
Monterey, Cal., 93940, Tel: 408-373-0456; Sis. Mgr: 
J.S. Conklin .. 

-.-_. Advertisement ---

MCE offers an extensive line of stand­
ard inductors and transformers with 
package options. These illclude 60 and 
400 Hz transformers, lamination type 
or' toroidal chokes, and precision in­
ductors .. Miniature high frequency, 
high temperature and high voltage 
units for power .supplies are our spe-

• cialty. Complete catalogue including 
engineering data and prices on re­
quest. 

MAGNETIC CORE CORP., Box 368, Newburgh, NY, . 
'12550, Tel: 914-561-5116; Pres: G.E Gruenhagen 

MAGNETIC SYS~ & INSTRS., Div.· O.S. Walker Co., 
Rockdale' SI., Worcester, Mass., 01606, Tel: 
617-853-3232; Sis. Mgr: C. Cowing . 

MAGNETIC TECHNOLOGY,' Vernltron Corp., 21001 
Kltlrldge St, Canoga Pk., Cal.; 91303, Tel: 213-887-71.00, 
TWX: 910-494-1217; Sis. Mgr: F.J. Bowser 

· Pgs.386,387,1503,1634,1635 
Cal Los Angeles, ·Halbar,.3261 W. Fourth 

213-387-8283 

MANUFACTURERS 8. SALES OFFICES DIRECTORY 

Cal . Sunnyvale, Servo Data, 844 Bremerton 
468-739-7895 

Colo Denver, Franklin, 1924 S. Navajo 303-922-3623 
Conn N. Haven, Kitchen & Kutchin, 22 Broadway 

203-239-0212 
Fla Orlando, Orbe, Inc., 1221 N. Orange.Ave. 

305-425,9004 
Fla SI. Petersburg, Orbe, 4410 Central 813-894-0687 
III Wheaton, A. Erickson, 170 Longfellow 

312-665-3499 
Mass Lexington, Kitchen & Kutchiri, F Waltham 

617-862-8230 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Minn Mpls., F. Peterson, 4501 Minnetonka 

612-927-4453 
NJ Cherry Hill, A. Lanson, 112 Henfield Ave. 

. . 609-424-4670 
NJ Harrington Pk., Metro Tech., 39 Bluefield 

201-768-8495 
NY Endicott, Tech. Mark, Professional Bldg. 

607'748-7473 
Tex Dallas, Jacobson Co., Box 9702' 214-363-7584 

. WashSeattle, R. Johnston, 1011 N.E.69th 
206-524-5170 

MAGNETIC VIDEO CORP., 23434 Industrial Pk.CI., 
Farmington, Mich., 48024, Tel: 313-477~6066 

MAGNETIC WINDINGS CO., 2711 Freemansburg Ave., I 

Easton, Pa., '18042, . Tel: 215-25.3-2751, TWX: 
510-651-2455; Sis. Mgr: G.E. Brown .......... _ ..... Pg. 2964 
Ala Huntsville, BJR Research & Mfg., Box 4422 

. 205-881-3569 
Cal Los Angeles, Clemick-Neenan, 654 N. Sepulveda 

. 213-476-1272 
Cal Palo Alto, Engrg. Assoc., 999 Commercial 

415-326-7842 
Colo Englewood, Electrodyne, 300 Hampden 

303-469-0024 
ConnThomaslon, Nelson & Schoonmaker, 106 Main 

203-283-5959 
Fla Winter Pk., J. Smith, Box 460 305-374-6784 
III Chicago, C. Greenslade SiS., 5875 N. Lincoln . 

312-561-0156 
Mich Farmington, D. Martensen, 22725 Orchard Lake 

... 313-474-8300 
NY Buffalo, R. Mitscher,496 Ellicott Sq. Bldg. 

. 716-854-2517 
NY NY, Simon Diamond .. 19 Rector 212-944-2970 
Ohio Dayton, Whelan, .2600 Far Hills 513-298-9997 
Ore Portland, Earl & Brown, 2041 S.w. 58th, P.O. Box 

15408 503-266-4148 
Pa PaOli, Stitzer,24 State 215-644-5500 
WashSeattle, Earl & Brown, Box 9285 206-284-1121 
Wisc Milwaukee, F. DuBOiS, 2364 N. 117th 

414-774-3100 
MAGNETICO, INC., 6 Richter. CI.,· E Northport, N.Y., 

11731, Tel: 516-261-4502; Sis. Mgr: S.J. Renard 
MAGNETICS, INC., Comps. Div., Box 391, Butler, Pa., 

16001, Tel: 412-285-4711, TWX: 710,373-3821; Sis. 
Mgr: Joseph F. Huth . 

MAGNETICS, Ind'l. Control Div., Sandy Lake, Pa., 16145, 
Tel:AI2-376-7515, TWX: 510-461-3334; Div. Mgr: L.N. 
Martin 

MAGNETICS SYS. & INSTRS., Div. O.S. Walker ·Co., 
Rockdale St., Worcester, Mass., 01606, Tel: 
617-853-3232; Mgr: P.J. OttowitZ 

\ --- Advertisement 

Hysteresisgraphs, : . . Gaussmeiers, 
Fluxmeters, Laboratory Magnets, 
Superconductitig Magnets, Power 
Supplies, Teaching Systems, Magnetic 
Tape Testers' 

MAGNO-CERAM CO., 2614 S. Clinton Ave., S.Plainlield, 
N.J., 07080, Tel: 201-561-2000; Sis. Mgr: H. Gelbard 

MAGNUM ELEC. CORP., prawer 247, 1000 Streetman, 
Erie, Mich .... 48133, Tel: 313-848-2555 

MAGNUSON ENGRS., INC., 1010 Timothy Dr., San Jose, 
Calif., 95133, Tel: 408-287-1260; ·Sls. Mgr: T. Smith 

MAGTROL, INC., 70 Gardenville Pkwy., W., Buffalo, N.Y., 
14224,Tel: 716-675-3333, TWX: 710-260-1360; Sis. 
Mgr: W. Mulroy . 

MAIDA DEV. CO., 214 Academy St., Hampton, Va., 23369, 
Tel: 703-PA-3-0785; Sis. Mgr: F.X. Maida . 

MAIN ELCTRNS., INC., 353 Pattie, Wichita,·Kans., 67211, 
Tel: 316-267-3581; Sis. Mgr: DA Main 

M,A,JOR ELCTI';INS. CORP., 649 39th SI., Brooklyn, N.Y., 
11232, Tel: 212-854-2100; Sis. Mgr: J .. Mandel . 

MALAKER CORP., W. Main SI., High Bridge, N.J., 08829, 
. Tel: 201-638-6112, TWX: 201-280-4020; Sis. Mgr: J.B. 

Malaker . 
MALCO MFG. CO., 5150 W. Roosevelt Rd., Chicago, III., 

60650, Tel: 312-287-6700;·Pres: M .. Just 
MALLORY,P.R., 3029 E Washington St.,lndianapolis, Ind., 

. 46206, Tel: 317-636-5353, TWX: 317-634-4214 

MALLORY BATTERY, P.R. Mallory, S. Broadway, 
Tarrytown, N.Y., 10591, Tel: 914-591-7000; Mktg. Mgr: 
M. Manolios 

(Refer to Mallory, P.R. & Co. Inc. for sales office 
. information.) 

MALLORV CAPACITOR, P.R. Mallory, 3029 E. 
Washington St., Indpls., Ind., 46201, Tel: 317-636-5353, 
TWX: 317,634-4214; Sis. Mgr: A.E. Irwin 

(Refer to Mallory, P.R. & CO: Inc. for sales office 
information.) . . 

MALLORY CONTROLS, P.R. Mallory, Box 327, Frankfort, 
Ind., 46041, Tel: 317-654-5501, TWX: 317-634-4214; 
Sis. Mgr: R. Horstmann 

(Refer to Mallory, P.R. & Co. Inc. for sales office 
information.) . 

MALLORY METALLURGICAL, Div. P.R. Mallory, 3029 E. 
Washington SI., IndianapoliS, Ind., 46201, Tel: 
317-636-5353, TWX: 317'634-4214; Sis. Mgr: D.J. 
Smith 

MALLORY TIMERS, P.R. Mallory, 3029 E. Washington St., 
Indpls., Ind., 46201, Tel: 317-636-5353, TWX: 
317-634-4214; Sis. Mgr: D.J. Bowden 

(Refer to Mallory, P.R. & Co. Inc. for sales office 
information.) 

MAMCO CORP., Motor Div., 532 Fourth SI., Racine, Wisc., 
53404, Tel: 414-634-1923; Sis. Mgr: F.E. Schumacher 

MANGER ELEC. CO., INC., W. Henry St., Stamford, Conn., 
06902, Tel: 203-348-7761; Sis. Mgr: H.S. Loeber 

MANHATTAN ELEC. CABLE CORP., 170 Imlay St, 
Brooklyn, N.V., 11231, Tel: 212-855-0500; Sis. Mgr: J. 
Michelman ............................................... _ ..... _ ..... _Pg. 3034 
Cal Burlingame, 6 Guitlard Rd. 415-697-7016 
Cal Los Angeles, 3038 Vail SI. 213-685-9473 

. Ga Atlanta, 101 Villanova Dr. S.w: 404-349-3560 
Mo SI. Louis, Midwestern Elec. Cable, 2823 Papin 51. 

314-865-5050 
NY Rye, Station Plaza 914-WO-7-4080 

.Ohio Independence, 5555 Granger Rd. 216-749-7500 
Tex Houston, Texas Elect. Insulated Cable, 3111 

Leeland 713-227-5228 
--- Adverti~~ment ---

A complete line of electronic and elec­
trical wire and cable sold exclusively 
through distributors. Our unique in­
depth inventory located in major cities 
throughout the United States, offers 
the largest and most diversified selec­
tion of Communications, Instrumenta­
tion and Control Cable - for immediate 
delivery. 

MANN, DAVID W. CO., Div. GCA Corp., 174 Middlesex 
Tpke., Burlington, Mass., 01803, Tel: 617-272-5600; 
Sis. Mgr: A.J. O'Malley . 

MANN-RUSSELL ELCTRNS., INC., 1401 Thorne Rd.,' 
Tacoma, Wash., 98421, Tel: 206-383-1591; V.P. Sis: 
HK Haskell '. 

MANSOL CERAMICS CO., INC., 140 Little SI., Belleville, 
N.J., 07109, Tel: 201-759-8600, TWX: 710-995-4921; 
Sis. Mgr: R.J. Durkin 

MARATHON BATTERY CO., Colc! Spring, N.V., 10516, 
Tel:· 914-265-9282, TWX: 710-573-2221; Mktg. Mgr: R. 
Gray .................................... _ ......... _ ....... , ......... Pgs.810'811 
Cal Westminster, A. Dowers, 15152 Golden West Clr. 

213-596-4485 
Cal San Carlos, LoDan InclD, Bucchia; 1071. Industrial 

. 415-592-4600 
Colo Denver, BrownTech., 130 S. Yarrow St. 

Fla 

Fla 

Fla 

111 

303-233-0863 
FI. Lauderdale; Young & Lawrence, 415 E. 
Broward 305-563-6717 
St. Petersburg, Young & Lawrence, 300 31st St., 
N. 813-894-0026 
Winter Pk., Young & Lawrence, 601 N. New Vork 
Ave. 305-647-6929 
Oakbrook, Whitmore, 1301 W. 22nd SI. 

312-325-4727 
Ind Angola; Southern, 105 Lakeshore Dr. 

. 219-665-3961 
Ind Indianapolis, Southem,1111 E. 54th 5t. 

317-253-3359 
Kan Kansas City, 'D & 0 Engrg., Box 2349 

913-FI-2-6151 
Kan Wichita, 0 & 0 Engrg., Box 1800 316-AM-4-7358 

. Ky Louisville, Southern, 212 Republic Bldg. 
. . 502-.58;3'6902 

Md Silver Spring, Aeron, 1110 Fidler La. 
301-588-4047 

Mass Reading, C.E Godirey Co., Box 68 617-944-2230 
Mich Grosse Pointe Pk., Associated factory Agents, 

1347 Audubon 313-886-1669 
Mich Livoni!!, D •. Baines, 14393 Alexander 

313-427-7636 
Minn Mpls., Whitmore Assocs., 7710 Computer 

612-926-2855 

See Page 3073 To Get Your Copy of the Radio-Electronlc.Master eeml1971 
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NY Buffalo. R. Mitscher. 496 Ellicott Sq. 

716-854-2517 
NM Albuquerque. Bowden Assoc .• 730 San' Mateo 

S.E. .' 505-268-7676 
Ohio Cincinnati. Camps .• 1182Q Knollspgs. ' 

, 51,3-721-2997 
Ohio Cleveland. Comps .• 7461 N. Linden La. 

216-842-2737 
Okla Tulsa. 0 & 0 Engrg .• BOx 5037 918-WE-2-2813 
Pa Phila .• C. Newson. 7", Belhlehem Pike 

, ,215-248-3377 
Tex Dallas. 0, & 0 Engrg .• Box 8433 214-EM-8-3544 
Tex Hurst. Edmar Tech. Sis. Co .• Box 818 

, .' 817-282-5561 
Va Arlington. Perrott Engrg. Labs. 1020 N. Fillmore 

51. ' , 703-528-5861 
WashSeattle. R. Squibb. 655 N.E. Northlake 

, " ' ' 206-632-2450 
Wisc Oak Creek. Erdman Sis .• 6312 S. 27th 

, 414~76i-2120 
EXP: N.Y .• Richmond Hill. Aviation Sis .• 115-06 Myrtle 

Ave. ' , 212-441-3100 
MARATHON INSiRS. DIV .• Spec Tool Co .• 9626 ,E. 

~verly Rd.. Pica Alvera. Cain.. 90660. Tel: 
213-723-9533. TWX: 2; 3-685-6218; Sis. Mgr: A,G FlI1k. 
Jr. " '" 

MAACAL ELECTRO-SONICS. P.O. Box 185. Burkank. 
Caiil .• 91503. Tel: 213-VI-9-4473; Sis. Mgr: FoC. Farrell 

MARCO~OAK. Dlv. Oak Electro/Netics Corp .• Box 4011. 
Anaheim. Cal.. 92803. Tel: 714-535-6037. TWX: 
91!)-591-1185; Sls .. ""gr: B.W. Scharf 

MARCONIINSTRS_, Dlv_ english EIec~ 111 Cedar L.a., 
Englewood, N.J., ~631, Tel: 201-587-0607, TWX: 
71M91-9675; Mgr: K. Elkins _'MMM._M .... __ •• MPgs. 519-521 

Ala Huntsville. Lee. #5R Traylor Island 205-539-0761 
Alas Anchorage. Comm. Engrg .• 3340 Min. View 

, '907-272-3591 
Ariz Phoenix. Moxon E;lctms .• 15 N. 40th, PI .. 

, 602-273-7363 
L.Ui» ;'IIWOn:.~. MUAUII C:i~i.If1=:i., C.; i I rumiu::i 

213-272-9311 
cal San Diego. Moxon Elctrns .• 2054 Garnet 

, ' 714-274-6525 
cal Sunnyvale. Moxon Elct .• 1259 Birchwood 

408-734-4352 
Colo Denver. HytroniQ Mees .• 4940 E, 39th 

" '303:388-4081 
Fla Orlando. Lee Assocs .• 200 E. Marks 

, '305-241-4445 
Ga Chamblee. Lee Assocs .• Inc,. 250A Riverglen Cir. 

, "404-457-7117 
III Chicago. K,W, Meyers. 7256 W. Touhy 

312-774-6440 
100 Indpls .• K. Mliyers. 3512 Rockv/lle 317-243-6681 
Md Bethesda. 5,& S. 7720 Wisconsin 301-654-1434 
Mass Belmont. Vector Sis .• 774 Pleasant St. 

617-489-1400 
MiMMpls .• K.W. Meyers. 4725 Excelsior 612-920-7080 
NJ Saddlli Brook. L & M Assocs •• 511 Vielor 

201-843-8700 
NM Albuquerque. Hytronic Meas .. 205 San Pablo 

505-268-3941 
NY Brentwood. L & M Assocs •• 7 Mayflower 

516-231-8363 
NY Fayetteville. M.I;'. Andrews. 319 Mott 

315,637-3144 
NC Winston-Salem. Lee Assocs •• Inc.. 919-724-2406 
Ohio Worthington. Ohio Instr .• 505 Whitney 

614-885-0743 
Pa AndalUSia; L & M. 965A Bristol Pike 215-639-3100 
Tex Dallas. Bradenco. 2646 Andjon Dr. 214-352-4626 
Tex Houston: BradenCO, 3130 S.W. Ffwy. 

, , ' 71:hlA-9-9881 
Utah Salt Lake City. Hytronlc Meas •• 2022 S. Main , 

, , " " , 801-466-4924 
MARDUTH PRODS .• 1387 Ledge Ad .• A.D. 1. Hinckley. 

Ohio. 44233. Tel: 216-239-6479; Sis. Mgr: D.R. 
Christian " 

----. Advertisement ---

Manufacturer of h'and held and'motor' 
driven Surface ,Roughness measuring 
equipment used by the Armed ForceS 
and industry to control tlte quality of 
the surface, finish of a wide variety of 
machined and cast products. Special 
pickups and attachments are available 
for unusual measuring problems_ Small 
transistorized units for ,ease in porta­
bility. Comply' with ASA B-47.! 
Standard and Military Standard" MiI-
1-45177A. 

MARK MICRO~LCTRNS. MFG.. 56 New, Hook Rd:. 
Beyonne.. NJ, 07002. Tel: 201-339-2121. TWX: 
710-729-4489; 515. Mgr: M. Feinman 

See Page 957 for TRADE NAME DIRECTORY 

MARK'PRODUCTS CO:. 5439 W. Fargo Ave .• Skokie. III .• 
60076. Tel: 312-675-1500; Sis. Mgr: J.C. Bridgwater 

MARK PRODS .• INC .• 3935 Fairhill Or .• Houston. Tex .• 
77042. Tel: 713-782-4430; 515. Mgr: W. Tabor 

MAR~L CO .• 250 N.-Washtenaw Ave •• Chicago. III .• 
60612. Tel: 312-826-1700; VP Sis: O. Lytton 

MARKEL, L FRANK. SONS, School La:,Norristown, 
PL, 19404, Tel: 215-272-1180, TWX: 51o-aeq.ol90; V_ P_ 
Mktg: W.F_ Michener __ .MH __ ._.MMMHH.M_P9L 2812,3035 
Ariz Pheonix. K. Jahn Co., Box'15621· 602-956-9060 
Cal LA .• Insulation Supply. 779 E. Pico 213-747-5416 
Cal L.A .• NatiionalWire & Cable, 136 San'Femando 

213-225-5811 
Cal Redwood City. Insulation Supply. 2553 MIddlefield 

415-369-7357 
Colo Denver. Ward Elec. Supply. 1909 Blake 

, 303-222-3541 
Conn Watertown. R.P. Mahan Co •• HopkinS Rd. 

203-274-2363 
Fla Palm Bch. Gdns., J. Grillin. 3902 Burns 

305-848-4617 
Ga Chamblee. K. Ekmark. 3676 Teal Rd. 

. 404-457-5703 
III Chicago. J. GleM. 4300 S. Tripp Ave. 

312-847-8400 
MassWeliesley. R. Mahan. 572 Washington 

, 617-237-1040 
Mich Northville. L. George Agency. Box 127 

, 313-474-1505 
Minn Mpls •• F: Peterson. Box 16224 612-927-4453 
Mo Webster Groves. Hippler. 1135 Cheshire ' 

, 314-961-8499 
NJ Old,Bridge. H.B. Helt Assocs .. Box 444 

201-679-8000 
NY Lynbrook. H.B. Helt. Box 623 516-599-3351 
NY Rochester. Gislason. 617 Case Bldg. 

716-454-4741 
NC Charlotte. H.T. Altman Co •• Box 15631 

704-399-8826 
Ohio Chagrin Falls. Electrolock. 1 N. Franklin 

216-247-4245 

MASSA DIV .• Dynamics Corp; America. 280 Uncoln St.. 
Hingham. Mass .• 02043. Tel: 617-749-4800. TWX: 
710-348-0162; Sis, Mgr: D.W. Bacso 

MASSEY DICKINSON CO .• INC .• 9 Elm 51.. Saxonville. 
Mass .• 01701. Tel: 617-877-2511; Pres: Paul L. 
Meretsky 

MAST DEV. CO .• 2212 East 121h St.. Davenport. Iowa. 
52803. Tel: 319-326-0141; Sis. Mgr: J.A. Carrig 

MASTER APPLIANCE CORP .• 1745 Flett Ave:. Racine. 
Wisc .• 53403. Tel: 414-633-7791; Dir. 01 Mktg: F.N. Pleil 

MASTER ENGRAVING. 11 Wallace 51.. East Palerson: 
N.J .• 07407. Tel: 201-791-3323; Sis. Mgr: K. Raindorf 

MASTER MOBILE MOUNTS; Div. Crystek. 1000 Cryslals 
,Dr .• Fort Myers. Fla .• 33901. Tel:813-WE-6-2109. TWX: 
510-951-7838; Sis. Mgr: G.T. Gay . 

MASTER SPECIALTIES. 1640 Monrovia. Costa Mesa. 
Cal.. 92627. Tel: 714-642-2427; Mktg. Mgr: S. Brown 

MAS,TER TAPE PRINTERS. INC .• 4517 Elston Ave .• 
Chicago. III .• 60630. Tel: 312-685-4100; Sis. Mgr: R.G. 
Dorlmeister 

MASTERITE INDS .• INC .• 2841 Lomila Blvd.; Torrance. 
Calil.. 90505. Tel: 213-775-3471; Sis. Mgr: J.H. 
Vallerand 

MATERIALS DEVELOPMENT. 6214 W. Manchester Ave .• 
Los Angeles. Cal .• 90045. Tel: 213-641-9892 

MATERIALS FOR ELCTRNS .• INC .• 149-32 132nd 51.. 
Jamaica. N.Y .• 11430. Tel: 212-322-9400; Sis. Mgr: G. 
Planchon 

MATERIALS RESCH. CORP .• Route 303. Orangeburg. 
N.Y .• 10962. Tel: 914-359-4200. TWX: 710-576-2656; 
V.P. Mktg: C. Malo 

MATERIALS TECHNOLOGY. INC .• P.O. Box 187. 
Somerset. N.J .• 08873. Tel: 201-249-9200; Sis. Mgr: M. 
Gothell 

--- Advertisement ---

Electroformed foil, for printed cir-' 
cuitry and chemical milling applica­
tions. Vertical grain gives more 
uniform etching with less undercut. 
1""1 .. .-1 _ ...... 1,. ..... ..1 ... ..: __ 1 ... : __ ... ..:_ •• ! ...... 
---- ••• _-_ ... - •• - ..... -I'" I"'-_".UO ......... _ ... 

available. 

Ok18 Oklahoma City. J. Cole. 1611 N.W. First MATRIX CORP_, 520 North 11th Ave_, Beech Grove, 
' 405-235-2447 Ind., 46107, Tet 317-786-4601; Sis. Mgr: K. Bartlett 

Ore Portlarid. C. Riggs. 422 N.W. 8111 Ave. Pg. 361 
, ' , 503-22s,.3286 Cal Concord. Nutronic Sis .• 822 C Challerge 

Pa Munhilil. P.E.I. Sis. Corp .• 800 Martha St. 415-689-8953 

Pa' Phila .• C. Newson. 711 Bethlahem Pi:~2-462-6300 Cal Los Angeles. Burtis Instr. Sis .• 8921 S. Sepulveda 
213-670-5863 

215-246-3377 DC Wash. Powell-Pendergraph. 7979 Old Georgetown 
Tenn Chattenooga. Jackson, Box 2035 615-267-4260 301.-656-4535 
Tex Arlington. Cline'& Son. Inc •• Box 413 III Chicago. SEA Inc .• 4210 W, Irving Pk. 

,817-261-2255 312-282-6694 
Utah salt Lake City. Elec. Perts & Insulation Co .• 246 100 Carmel. Sea Inc .• 620 S. Range une 

W. 13th. S. 801-486-0773 317-846-0687 
WashSeattle. C. Riggs. 31~ Second Ave .• ,S. , Minn Mpls .• SEA Inc .• 7601 N. Kentucky 612-425-4455 

, 206-823-5707 Ohio Cleveland. Inslr, Sys .• 21877 Euclid 216-486-0782 
Wisc Elm Grove. J.J. Glenn & Co .• Box 553 Ohio Dayton. Instr: Sys .• 3481 Off. Park 513-293-8095 

, ' 414-353-7262 Pa Fairview Vlg .• Acromatix Assoc .• E10x 271 
For: Can •• Burlington. On\.. H. Ruggles. 3077 Mainway 215-279-0377 

, ',,' 416-632-1403 Tex Austin. System Engrg .• 1005 E. S\. Elmo 
MARKEM CORP., 194 Congress St.. Keene. N.H .• 03431. 512-444-0540 

Tel: 603-352-1130. TWX: 710-366-1880; Sis. Mgr: P. Tex Dallas. Sys. Engrg. Sis .• Box 31357 214-231-8981 
Faulkner Wise Waukesha. SEA Inc .• 142 South St. 414-547-6637 

MARKITE CORP., 155 Waverly PI •• Dept. 301. New York. --- Advertisement ---
N.Y .• 10014. Tel: 212-0R-5-1364. TWX: 710-581-3673; Matrix Corporation manufacturers 
Sis. Mgr: J. Luch da .. . . . I d' 

MARLIN MFG. CORP •• 12404 Triakett Rd .• , Cleveland. ta acquISition equipment lOC u 109 

Ohio. 44111. Tel: 216-941-8200; Sis. Mgr: P.J. Hruby random access Scanners (binary and 
MARLIN-ROCKWELL.Olv. TRW. Inc .• 402 Chandler St.. BCD controlled), Frequency to Volt­

age, Voltage to Frequll/lcy Converters, 
Jamestown. N.Y .• 14701, Tel: 716-484-0141; Gen·l. Sis. and multi-channel strain gage data ac-

MA~~H·S~~CONTROLS. ,INC.. Boo~l~n Ave.. q,:::u::is::,:it::.:io::,:n:..s::!yr.::s:::te::m:;:s:::. __ -'-___ _ 
Boonton. N.J .• 07005;' Tel: 201-334-7800. TWX: 'MATRIX ENGINEERING CORP .• 1502 West 166 St.. 
710-987-8358; SIs. Mgr: W.T. Browne Gardena. Calif .• 90247. Tel: 213-770-0521; Sis. Mgr: 

MARSHALL INOS •• Capacitor Div .. 1960 Walker Ave~. R.C. Lace 
MonroVia. ,cal.. 91016. Tel: 213-359-8281, TWX: MA'TRIX SCIENCE. 435 Maple Ave .• Torrance. Cal.. 90503. 

,910-585-1830; Sis. Mgr: W.L.Atkinson Tel: 213-775-2411. TWX: 910-349-6953; Sis. Mgr: J. 
MARSHALL INSTRS .• INC .. 14203 Bessemer St.. Van Schnepf 

Nuys. Calif .• 91401. Tel: 213-TR-3-1016;Sls. Mgr: J.V. MATRIX SYS. CORP .• 9201 Gazette Ave .• Chatsworth •• 
Pavelka Cal .• 91311. Tel: 213-682:2008; Sis. Mgr: J. Singleton 

MARSTAN RESISTOR,' Balco ,Elctrns.. Inc.. 307 MATSUSHITA COMM. IND·L. CO .• L m .. 880 Tsunashima. 
W Shingt S 0' NJ 07050 T I Kohoku-ku. Yokohama. Japan. Tal: 045-531-1231; Sis. 

a on t.. range. • " • e: Mgr: Y. Saruogi " .' 
201-677-1200. TWX: 710-994-5812; Mklg. Mgr: M. K. MATTHEWS. JAS & CO .• 6619 Penn Ave .. Pittsburgh. Pa .• 
Goldstein, 15206. Tel: 412-362-6500; Sis. Mgr: S.T. Kerr 

MARYLAND LAVA CO •• Box 527. Depl. EEM. Bel Air, Md.. MATTHEWS RESCH.. INC.. 4306 Wheeler Ave .• 
210111. Tel: 301-838-4114; Sis. Mgr:J.B.OiMing Alexandria. Va .• 22304. Tel: 703-751-1600 

MARYLAND MAGNET CO.. 8825 Allenswood Rd .• 
Randallstown. Md .• 21133. Tet: 301-922-2272; Sis. MATTHEY BISHOP INC .• Malvern. Pa .• 19355. Tel: 
MIIf,: J. Caplan , ' , , 215-NI-4-3100. TWX: 510-668-9565; Sis. Mgr: C.P. 

MASON ELECTRIC CO. INC .• 3839 Verdugo Rd .• Los Curtis 
Angeles. Cal.. 90065. Tel: 213-254-9104. TWX: MAURATRON, INC., 13333 N_ Central Expwy., DaHas, 
910-321-2352; Sis. Mgr. R. Doll' Tex., 75231, Tel: 21 .... 235-2640; Pres: J_E. Sykes 

MASPRO CO., INC., Asada. Nissin. Nagoya-Shlgal. Japan. Pg_ 815 
Tel: 052-802-2214; Sis. Mgr: C. Oda Al'iz Scottsdale. C.T.Ank. Box 434 602-992-9884 
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MAU - MEL 
Tex, Dallas; V. ,Sykes,. 13333 N. Central Expy: 

, ,,, " 214-235-5280 
MAURER, J.A., INC., 25-26 50th, SI., WoodskIe, N.Y., 

11377, Tel: ,212-937-8800,. TWX: 710-582-2995; Sis. 
Mgr: E.J. Neff 

MAURY MICROWAVE CORP;, 8610 Helms Ave., 
Cucamonga, Calif., 91730, Tel: 714-987-4715; Sis. 
Mgr: M.A:Maury, Jr. ' 

MAXI-SWITCH CO:, 3121 'Washll'lgton Ave.N;, 
Minneapolis, Minn., 55411, Tel, 612-529-7601; SIs. Mgr: 
E.A. Mitchell _ ........... _ ..... _ .......... _. __ • __ .. ; ... ~ __ PII- ,1141 
Ala Huntsville, Young &Lawrence, 2907 Governcirs 

S.w. ' 205-539-8575 
Cal Canoga Park, R. Kruse, Box 1225 213-341-3020 
Cal Santa Clara, Nova; TroniX. 1659 Scott 

, ' .408-243-8530 
Fla Ft.'l.auderdale, Young & Lawrence, ,415 E. 

Broward '305-563-6717 
Fla SI. Petersburg, Young & Lawrence,'SOO 31st SI. 

N. 813-894-0026 
Fla Winter Park, Young & Lawrence, 601 New York 

, ' , 305-647-6929 
III Fox Lake, Mesa, Inc., Box 92 312-587-6363 
MassChelmsford, M. Flynn, 17 Purcell 617-256-6229 
Mich Brooklyn, W. Moburg, 13695 S.M-50 

, 517-592-6801 
Minn SI. Paul, J.R. South, 1001 TIller La. 612-484-8866 
NJ Middletown, D.A. Rugg, 2 Dove Ct. 201-671-0662 
NY Penfield, J.E. Blair, 15 Stone Island Rd. 

, 716-586-1419 
NC Bethania, Candor, 919-924-1480 
NC Raleigh, Candor, 4810 Stanford SI. 919-828-5716 
Tenn Cleveland, Candor, Box 412 615-472-7059 , 
Tex Dallas. P. Kreager, 9230 Cliffmera Dr. 

214-348-3521 
Tex H~uston, P. Kreager, Box 12583. 713-649-5758 
Va Lynchburg, Candor, 309 BUCkingham ,Dr. 

, 703-846-6579 
MAXSON ELCTRNS. DIV .• Maxson Elctrns. CorP., Sunrise 

Hwy., Great River, N:Y., 11739, Tel: 516-362-2229, 
TWX: 510-227-7614; Mgr. Mktg. Silc: F. Benanti 

MAXWELL LABS., INC., 9"244 Balboa Ave., San Diego, 
Calif., 92123. Tel: 714-279-5100, TWX: 910-335-2063; 
Sis. Mgr: I. Kovalik ' 

MAYTRONICS, INC., Box 460, Colorado Springs, Colo:; 
80901, Tel: 303-636-1301, TWX; 910-920-4982; Sis. 
Mgr: C.D. Johnson . 

MB ELCTRNS/TEXTRON CO., Bo~ 1825, New Haven, 
Conn., 06508, Tel: 203-389-1511 , TWX: 710-465-3283; 
Mktg. Dir: R.J. Kaye ' 

MCCLINTOCK MATRIXES, INC.,' 211' Washington Rd., 
Woodbury, Conn., 06798, Tel: 203-263-4624; Sis. Mgr: 
A. Hertz '.' 

MCCOY ELCTRN8. CO., Sub. Oak ElectrofNetICs Corp., 
Chestnut &Watts St., Mt. Holly SpringS, PII., 17065; Tel: 
717-486-34",TWX: 510-650-3546; SIs. Mgr. M.L. Myel'll, 
Jr ............. _ ......... _ .. _ ............................ __ •• Pgil. 1408-1411 

1""01 J",,,ID'.''''''''' n J:' Cf""DP I;;MI;; W ~antllr" AI,,';' 
_... "'~'-'."---' -. - .. -,-., ---- ... --'213-67'0:4,09 

Cal Los Altos; OSk Electro/Neties, 960 N. San 
Ali!onio 415-941-1237 

Colo Denver, l.w. Strong, 635 Canosa CI. 292-6900 
Fla Ft. Lauderdale, Oak ElectrolNeties,,1040 Bayv~w 

Dr. . 305-563-2681 
III Chicago, Brock & Cushman, 6158 W. Grand ' 

312-622-4110 
Ind 1Ft: Wayne, Menze, 6010 Lower'Huntington 

, '·,219-747-5616 
Iowa Cedar Rapids; Lorenz, 4403 First SE 

,319-366-0774 
Md Baltimore, J. Sheffer,4609 Old Fr8derick 

; 233-0606 
MassNorwood, JMG, Inc., Box 310 617-762-5333 
Mich Jackson, N. Scroggs Co., 2221 ArbOr Hills 

, 517~7a2-5211 
Mo Kansas City, Automatic Gen. Elct., 6550 E. TrOost 

Me. SI. Louis, Automatic Gen. Elec:, 4523 
, 333-8206 

Westininister , 314-652-5366 
NJ Haddonfield, Gray Assoc., 8 E. MI. Vemon' . 

, , , ' '809-428-~3oo 
NJ Westwood, Clarfield-Stollmack, 175 WestwoOp, 

. 201.-~8989 

NY Pompey, S. Foster; 2806 Hennab9rry " 
, 315-677-3333 

NY Webster, S. Foster; 1591,Greensboro Dr. 
, , . ' 716-872-5220 

Ohio Dayton, Midwest Mktg., 137 lakeview ' 
, '5'3-433~25", 

Ore Salem, M. Widdeklnd, 3292 Sunnyview NE 
503-363-6445 

Tex Richardson, R. Kimball, 777 S. Central Expwy. 
. ' ' 214-231-3447 

WashSeattle, M. Widdekind,815 W. E,wlng SI. . 
; AT 4-8020 

EXP: NY N.Y., S. Ginsbury, 425 Park S. 212-689-5212 

MANUFACTURERS & SALES OFFICES DIRECTORY 

For: Can., Aurora, Ont., Oak Electro/Neties 727-4231 
MCELROY ELCTRNS. CORP.; .FredDnIan S1:; Shirley, 

Mass .. , 01464, Tel: 617-425-4055; Pres: J.C. McElroy 
MCi=AODEN ELCTRNS. CO., 8953 S. Atlantic Blvd., Sciuth 

Gete, CtIif., soi!81, Tet: 213-564-5958; Sis. Mgr: W.V. 
McFadden ' 

MCG ElCTRNS., INC." 279 Skidmore, Rd., Deer Park, N.Y., 
, 11729, Tel: 518-586-5125; Sis" ~M. Coyle. 
MCGILL MFG. ,CO., E~ !?W., 909 N. Lafayatte St., 

VaJparaiso,lnd.,46383, Tel: 219-462-2161; Sis; Mgr: P. 
BiIin ' . 

MCKEE-PEDeRSEN INSTRS., P.O. Box 322, OanvIIIe, 
Calif .. 94526, Tel: 415-937-3630; Sis. Mgr: W.H. Schick 

MClEAN ENGRo.LABs., 70 Washington Rd., PrInceton 
JCIn .. N.J., 08550; Tel: _7Il1-0100; V.P. Sis:' W.B. 
Eckenhoff ____ • __ • _____ Pos. ,1823,2788 

Ala HuntsvHle, W. Brown, 1314 Bulord N.W. 
205-536-4411 

Cal CUpertino, T. Snitzer, 10320 Saratoga-Sunnyvale 
405-257-8333 

Cal Del Mar, T. Snitzer, Box 805 714-454-2191 
,Cal L.A., T. Snitzer, 9005 Exposition BlVd. 

213-836-6170 
Colo Englewood, PLS Assoc., 8080 E. Union 

, ,303-771-1)140 
COM BridgePort, 'Technlcallnstrs., 575 Broad . 

, " , 203-FQ-8-4582 

Aa, Ft. Lauderdale,W. Brown, 961 N.E. Sarli ,. ' 
305-564-8000 

Aa Ft. Walton BCh., W. Brown, 98 Miracle Strip Pkwy. 
904-243-6424 

Aa Orlando, W. Brown, 222 Weber 305-425-5505 
Ga Tucker, W. Brown, 1682 Weymouth Ct. 

404-939-1674 
III Elmhurst; Scott AsSOcs., iI63 Fairview' 

312-279-5681 
Kans Kansas City, HarriS-Hanson, 7916 Pasilo ' 

, , 816-HI-4-9494 
MassWilmlrigton, Tech: instrs., 122 West St. 
, ' "'" ' ,', 617-658-917,1 
Mich St. Clair ShOres, J. Thorpe, 28915 Harper 

" , ' , " " 3,13-7,79-6363 
MiM Mpls., Scott Elctm., 5209 W. 80th St. 

, :612-929-2985 
Mo SI. Louis, HaiTis-Hanson, 2814 So. Brentwood 

, 314-962-0111 
NJ FI. Lee, K. Hughes. 2175 Lemolr)e 201-944-1600 
NM AlbUqUerque, PLS AsSocs .• 4300H Silver 

505-255-2330 
NY Albany, J. Reagan, 6 Highland AvEi. 518-489-4777 
NY Binghamton, J. ·Reagan. 52B Crestmoot 

607-723-9661 
NY New HamOl'd, J. Reagan, 41 w_rry 

, ,'., " ' 315~~32-3775 
NY F\ochestet, J. Reagan,.891 MonrOe 716-473-2115 
NC Whiston-Salem, W. BroWn, 1108 Burke 

, ..919-725-5384 
Ohio Cleveland, Marlow Assocs .. 4469 MaYfield , ' 

" " ,," 216-381.04500, 
Ore Beaverton, N.R. ilchuttz Co., Box 156 

503-646-1345 
Tex Dallas, J.A.Green Co., 7118 Envoy Ct, .' 

, 214-ME-I-7450 
Tex HCluSion, J.A. Green'Co., 3400 Montrose' 

, " ,713-JA-6-2s59 
Va Alexendtia, W. Brown, 325 Rrst 703-TE-8-18oo 
WashSeattle, N. Schultt, 305 - i 12th Ave. . 
, " . " " 206-454'5224 
For: Can., Montnial; Que., Brian EnUrg .. 2445 DunCan 

, " 514-735-.1671 
For: Can., Rexdale, Ont., Brian Engrg.; ,45 Shalt 

, ',., ' , , 416-,24~-:O226 
,MCMILLAN RAOIATION LABS, INC., Sub.,LunclyElctms. & 

, Sys., Inc., Brownville Ave., ipswich, Mass., 01930, Tel: 
61'7-356-5761 ; TWX: 710-390-1133; Mktg. Mgr: R.W., 
,Neumann, 

MCNAB; INC., 165 Spring'St, New York, N.Y., 10012, Tel: 
212-WO-8-2625; Sis. Mgr: R.C. Ryan , ' 

MCNALLY BROS. MACH. &GEAR,1145 E. 79th st, 
Mijlls.; Minn.; 55420, Tel: 612-881i-84;9; Sis; Mgr:·A.B., 
sorenSen' ", ., 

MCPHERSON INSTR., SUb. GCA Colli.; 5aO MainSt., 
Acton, Mass., 01720, TeI:,617-263-7733; SIs. Mgr. S,C. 

,.,' HamITlorid' ,,' , 

MCS cORP., 1307 S. Myrtlli Ave., MOrIrovia, Calif., 91016, 
Tel,: 213-357-3285; TWX; 91,0-585-3482; Sis. Mgr: A. 
Coverley , 

--- Advertisement --­

Specialists in microwavewageguide 
components and s1,Ibsystems assem­
blies. Unusual custom waveguide dc­
,vices fabricated to ,customcr drawinp 
or completely d!lSigncd to custOmer 
specifications. EmplOying cost-saving 

. production tcchniques, MCS produces 
".' in reasonable' time, with no, d~o1lerS. 

In addition· to custom capabilities a 
complete catalog linc of microwave 
test 'equipment from 1.7 to 90 GC is 
available. This includes ferrite devices, 
slotted lines, couplcrS, standard gain 
horns, attenuators, flanges and related 
components. 

MEASUREMENT SYS., INC.; 523 West Ave., Noiwalk, 
. Com., 06850, Tel: 203-838-5561; P~: M.H., Mohr 

MECA ELCTRNS., INC., 459 E. Main St., Denville, N.J., 
07~4, Tel,: 201-825-0681; Sis. Mgr: R.R. Davo, ' 

MECH-TRONIC EQUIP. CO., Box 510, Sliver Sprirlg,'Md., 
, , 20807, Tel: .202-:ru:,2-4851: Pres:,B.L. Davis , 
MECHANICAL ENGRAVING CO., INC., 10 Van Cortlandt 

Ave.; E:,Bronx; N.Y., 10468, Tel: 212-LU-4-8800; Sis. 
Mgr: J. Mandel , 

MECHANICAL ENTERPRISES, 5249 Ouke SI., Alexandria, 
Va., 22304, Tel: 703-751-3030, TWX: 710-832-9810; 
Sis. Mgr:. /'I.A. Thorrias , 

MECHANICAL:PRQDS., Diy. Aiken Inds., Inc., 1824 River 
SI., Box 729, Ja~" Mich., 49202,' Tel: 
517-782-0391, TWX:' 810-253-0827;' Sis. Mgr:' L.R. 
Matten 

MECHANICAL TECHNOLOGY" INC., 9st!-9 
Albany~Shaker Rd., Lath8m, N.Y.,. 121 fO~ ,Tel: 
518-785-2323; Sis. Mgr: K.E. Wdson . . 

MECHANICS ,FOR ELCTRNS., INC:,' 340 Fordham, Rd., 
W~mlngton, Mass., OUl87, Tel: 617-858-5500, TWX: 
710-347'6938; V.P. Mklg: M. Kasok " 

MECHANIZATION ASSOCS., 140 S. Whisman Rd., MI. 
vieW, CallI., 94040, Tel: 415-967-4262; Sis. Milr: B.F. 
Kalvelage ' " , " 

MEOISTOR,INSTR. CO., 4503 8th Ave., N.W., Seattle, 
Wash., 98107, Tel: 206-764-8141; Sis. Mgr: L Larson 

, MEGADYNE INDS., INC., 1665 Buffalo Rd., RochIlster, 
N.Y., 14624, Tel: 716-328-4242; Sis. Mgr: A. Terpetiing 

--- Advertisement --­

THIN-FILM "MICROELEcrR.ON-
Its 

• coated substrates 
• precircuits " 
• resistor networks&' ladders 
• active hybrids " 
.cilstom micro assemblies 

MILITARY & COMMERCIAL 
• Qualified to MIL-Q-98S8A, MIL-

STD-88J NOD 36352 Class I ' 

ME~<,>~~R9~.I~.~.,~:~ ~~~~s~_ ~t;~_N~~b~~~,_,.~~., 
. Vt.o".;,c.. ''tn. UI'-.:J.'Ii:6~-C."'oI', ...,10. IV:'V" "",110 rOI_.CIU ': 

MEL-RAIN CORP., 3100 RQ0S8velt Ave., Ind"oanapoIls, Ind., 
46218, Tel: 317-637-3531; Sis. Mgr: N. Potter 

MELCQR~MA'rERIAlS ELCTRN. PROOS., 990, SPruOB 
St.,:TrllfllOn, N.J., 08638,'Tel: 609-393-4178; Sis. Mgr: 
M. Levine 

, -,,-.--" Advertisement' -' '--

Creators of the solderable' ceramic 
coaling module. Highest efficiently, 
and ,reliability in the industry; 
Modules and Thennoelectric assem­

'blies, supplied in OEM quantities and 
prices. Complcte line ofmodules,availo ' 

able from'stock, 

MELCoR .' ELCTRN8. CORP., 1750 New Hwy" 
Fmmfngdale,: N~"., ,11735; Tel: 51~ TWX: 
510-224-6429; DIr_ Mletg: N. SakeHarioa ._ .. --P9- 1210 
Ariz Mesa, Tri-CitY EICtrns.· ' 602;968-5877 
Cal Encino, OIaC:Oustic 213-346-4322 
Cel .Los Angeles, EI Com 213-223-1351 
Cal Los Altos, IFM-North.. .' 415-961-2828 
Aa ·SI. Petersburg, Orlle, 4110 Central 8i3-!l94-0687 
III Hinsdale,J.O. Allyn, , 312-325-9495 
Md BaltimorEi, R. F. Assocs., 6630 BaltimOre Nat'l. 

Pike ' ,301-747-0111 
Md RockYllle,SuburbanSound , ,301-933-7788 
Mlch Ann Arbor, H. C. Heyn\, 1615 Chalmers 

'. ' , , , 31~971-6552 

Mo St. 'louis, Fi~mlin Engrg" 8160 Stanford , 
'" '314-725-5219 

'NY Allral Park, MOS ASSOC$., 80-54 266th 
, '. ' 516-694-5923 

Ohio Oayten, Rixan AssOCs.' 513'222-0011 
Pa New Britain, Kastle ASsocs. 215-348-4466 
Tex Oalias,Remtek,lnc. ,.' • 214-369-8146 
WashSeatile, Datacom, ,2207 Fatrview 206-329-2999 
WashSeattle, Paratech 206-784-6447 

See Page 3073. To Get Your Copy of the Radlo-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

EXP: N.Y., Richmond Hill, Aviation Sis., 115-06 Myrtle. 
212-441-3100 

For: Can., Ville La Salle, Que., Electrodesign, Ltd. 
514-363-5120 

MELETRON CORP., 940 N. Orange Dr., Los Angeles, 
Calif., 90038, Tel: 213-463-4841; Sis. Mgr: E.R. Davis 

MELLAND GEAR & INSTR. CO., INC., 84 Sylvester St., 
Westbury, N.Y., 11590, Tel: 516-ED-3-2700; Sis. Mgr: 
F. Raleigh 

MELLOTONE, INC., 1220 Broadway, New York, N.Y., 
10001, Tel: 212-LA-4-1322; Sis. Mgr: J. Powder 

MELOY LABORATORIES, 6631 Iron Pl., Springfield, Va., 
22150, Tel: 703-354--4450; Sis. Mgr: J.R. Thompson 

Pg.1407 
. Cal Los Altos, Collins & Hyde, 900 N. San Antonio 

415-941-3355 
Cal Los Angeles, Collins & Hyde, 5380 Whittier 

213-728-7221 
Tex Dallas, Scott Tech. Sis., Box 30324 214-352-7698 

MELTRONICS INC., 3343 Merrick Rd., Wantagh, N.Y., 
11793, Tel: 516-785-1286; Sis. Mgr: M. Miele 
--- Advertisement --.-

Meltronics manufactures a complete 
line of precision magnetic clutches and 
brakes friction and hysteresis types; 
single and multi-speed reducers; com­
ponent modules (brake-pot); gear as­
semblies; rotary actuators and custom 
linear solenoids. Custom designs our 
specialty on all products. 

MEM CONTROLS, INC., 1450 East 289th St., Wickliffe, 
Ohio, 44092, Tel: 216-944-7070; Mktg. Mgr: F. J. 
Weihmiller 

MEMOREX CORP., 1200 Memorey Dr., Santa Clara, Cal., 
95050, Tel: 408-987-1000, TWX: 910-338-0131; Camp. 
Sup: R.D. Boucher . 

MENNEN-GREATBATCH ELCTRNS., INC., 10123 Main 
St., Clarence, N.Y., 14031, Tel: 716-759-8361; Sis. 
Mar: T. Bellanca 

MEPCO, INC., 71 E. Columbia Rd_, Morristown, N.J., 
07960, Tel: 201-539-2000, TWX: 710-986-7437: V_Po Sis. 
Mgr: R_J. Gebhardt ...... _ ........ _._ ............... _ .. _ .... _ ... _Pg. 2864 
Ala Huntsville, Int'l. Sci. Instr., Box 2091 205-536-9686 
Ariz Scottsdale, Carter, 201 W. First St. 602-947-4355 
Cal Pico Rivera, Westrep, 9519 Telegraph Rd. 

213-949-2551 
Cal San Diego, Celtec Co., 3821 Fourth Ave. 

714-291-4955 
Cal Irvine, MEPCO, Inc., 2182 DuPont Dr. 

714-833-1990 
Cal Mountain View, Quad Rep., '943 Stierling Rd. 

415-964-3532 
Colo Wheat Ridge, Waugaman, 4643 Wadsworth 

303-423-1020 
Conn Trumbull, Circuit Sis. Co., 90 Haviland Dr. 

. 203-261-4832 
Fla Clearwater, Perrott, 1158 Belleaire La. 

813-531-5513 
Fla Orlando, Perrott, 1607 Forsyth Rd. 305-275-1132 
Fla W. Palm Bch., Perrott, 7517 W. Lake Dr. 

305-967-1770 
III. Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Ind Ft. Wayne, Sumer, Inc., 1430 Dividend Dr. 

219-484-9588 
Iowa Cedar Rapids, H. Brown, 3400 Indian Rd. 

319-366-0635 
Kans Overland Pk., Tech. Reps., 9009 W. 95th 

913-381-5852 
Kans Wichita, Tech. Reps., 6814 Farmview La. 

316-682-4140 
Md Towson, Micro Comp., 660 Kenilworth 

301-823-3603 
MassLexington, Circuit Sis., One Militia Ave. 

617-861-0567 
MassWaltham, MEPCO, 46 Charlesbank Way 

617-899-4949 
Mich Southfield, Luebbe SiS., 20905 Greenfield 

313'357-0355 
Minn Mpls., Stack-Johnson, 2740 Louisiana 

612-925-2111 
Mo FlOrissant, Tech. Reps., 525 St. Francois 

. 314-838-9100 
NJ Nutley, Falk-Baker Assocs., 382 Franklin' 

201-661-2430 
NY Ithaca, B. Dean, Inc., 714 W. Clinton St. 

607-272-2187 
NY Northport, Halcon, Inc., Box 328 516-423-1818 
Ohio Cincinnati, Luebbe SiS., 2649 Erie 513-871-4211 
Ohio Dayton, Luebbe SiS., Box 224 513-294-0426 
Ohio Dayton, Luebbe Sis. Co., 3490 S. Dixie Dr. 
Ohio Sheffield Lake, Luebbe SiS., 269 Thelma 

216-459-1779 
Pa GlenSide, Precision Elctrns., 1601 Church 

215-646-8383 

Tex Garland, Carter Assocs., 400 Forest Gate 
214-276-7151 

WashBelievue, N.R. Schultz, 305 - 112th Ave. N. E. 
206-454-5224 

MERCHANT, ROBERT C. CO., Box 246, Carmel Valley, 
Calif., 93924, Tel: 408-659-2255 

MERCO PRODS. CO., INC., 1298 Bethel Dr., Eugene, 
Ore., 97402, Tel: 503-688-7331; Pres: J.R. Auld 

MERCOID CORP., 4201 Belmont Ave., Chicago, III., 60641, 
Tel: 312-736-2100; Sis. Mgr. P.P. Sloss 

MERCURY ELCTRNS. CORP., 315 Roslyn Rd., Mineola, 
N.Y., 11501, Tel: 516-742-5400; Sis. Mgr: H. Rich 

MERCURY ELCTRNS. CORP., 339 E. Cottage PI., York, 
Pa., 17403, Tel: 717-854-9557; Sis. Mgr: C.H. Bruns 

MERIDIAN LABORATORY, INC., 2611 University Ave., 
Madison, Wisc., 53705, Tel: 608-238-3333; Pres: C.H. 
Krause 

MERIT PLATING CO., INC., 212 East 141st St., Bronx, 
N.Y., 10451, Tel: 212-CY-2-6380; Pres: D. Levy 

MERIX. CHEM. CO., 2234 East 75th St., Chicago, III., 
60649, Tel: 312-221-8242; Sis. Mgr: J. Parus 

MERRIMAC RESCH. & DEV., INC., 41 Fairfield PI., West 
Caldwell, N.J., 07006, Tel: 201-228-3890, TWX: 
710-734-4314; V.P: F.J. Weber 

MERRIMACK MAGNETICS, 361 Aiken St., Lowell, Mass., 
01850, Tel: 617-458-1487; Sis. Mgr: R.O. Ross . 

MESON ELCTRNS. CO., INC., 380 Cottage St., Rochester, 
N.Y., 14611, Tel: 716-235-7070; Sis. Mgr: Mr. H.B. 
Dorren 

MET-L-WOOD CORP., 6755 West 65th St., Chicago, III., 
60638, Tel: 312-585-7575; Sis. Mgr: D.O. Williamson 

METAL BELLOWS CORP., 1075 Providence Hwy., 
Sharon, Mass., 02067, Tel: 617-668-3050, TWX: 
710-346-0849; Sis. Mgr: R.M. Carey 

METAL CERAM, INC., 17 N. West St., Mt. Vernon, N.Y., 
10550, Tel: 914-664-2800; Sis. Mgr: N. Hascoe 

METAL WORKS, INC., 500 W. Ninth St., Hermann, Mo., 
65041, Tel: 314-486-2128; V.P. Mktg: R.T. Mathias 

METALCRAFT, INC., 149 4th St., SW.; Mason City, Iowa, 
50401, Tel: 515-423-9460; Sis. Mgr: D. Lauber. 

Mio I ALLILIoU I'HUU:;., tlox ~1I', Norwalk, l;onn., U61152, 
Tel: 203-838-4703, TWX: 710-468-30:;3; Sis. Mgr: J. 
Pressler . 

METALLO GASKET CO., 16 Bethany St., New Brunswick, 
N.J., 08903, Tel: 201-545-7223; Pres: S.W. Geipel 

METALPHOTO CORP., 18531 S. Miles Rd., Cleveland, 
Ohio, 44128, Tel: 216-475-0555; Sis. Mgr: R. 
Lundregen . 

METAPLAST ELECTROCHEMICALS, 915 Westchester 
Ave., Bronx, N.Y., 10459, Tel: 212-DA-8-2444; Pres: 
J.L. Lester 

METEOROLOGY RESEARCH, INC., 464 W. Woodbury 
Rd., Altadena, Calif., 91001, Tel: 213-791-1901; Mktg. 
Mgr: G.P. Ettenheim, Jr. 

METEX CORP., 970 New Durham Rd., Edison, N.J., 08817, 
Tel: 201-287-0800, TWX: 710-998-0578; Sis. Mgr: B. 
Rashkow 

METHODE ELCTRNS., INC., 7447 W. Wilson Ave., 
CHicago, III., 60656, Tel:. 312-867-9600, TWX: 
910-221-2468; Sis. Mgr: W.T. Jensen 

METRIC SY5., 736 N. Beal St, Ft. Walton Beach, Fla., 
32548, Tel: 904--242-2111: SIs. Mgr: C.J. Scribner 

. Pgs. 358-360 

METRIX INSTR. CO., Box 36501, Houston, Tex., 77036, 
Tel: 713-868-2386 P.C. Sundt .......... _._ ... _ ... _ ....... _.Pg.518 
Ariz Phoenix, W.E. Sanderson, 5045 N. 12th 

602-271-0071 
Cal Van Nuys, Combustion & Controls, 15759 

Strathern 213-787-5660 
Ga Atlanta, Control Equip., Box 11795 404-237-1688 
III Des Plaines, Martec Assocs., 1616 Linden . 

312-296-3331 
Mass Newton Centre, Daner-Buchler, Inc., 684 

Commonwealth Ave. 617-969-4650 
NJ Cinnaminson, Control Equip., Inc;, 464 N. 

Randolph Ave. 609-829-1447 
NJ Englewood, Trldon Sis., Eight Depot Sq. 

201-569-8011 
NY Rochester, Daner-Buchler, Inc., 2019 Hudson 

716-467-5100 
Ohio No. Canton, M.S. Jacobs & Assoc., 1600 Portage 

Rd. 216-494-5480 
Okla Tulsa, Delcon, Box 4504 918-836-3351 
Okla Tulsa, Quigg Process Equip., Center Bldg. 

918-587-0166 
Pa Jenkintown, Slein Inslr. Co., 413 Johnson 

215-885-2370 
Pa Pittsburgh, M.S. Jacobs, 810 Noblestown 

412-923-2090 
Wisc Milwaukee, Process Meas. & Control Co., Box 

7292 414-774-3290 
WVa Charleston, M. Jacobs & Assocs., Box 523 

304-343-8906 
For. Can., Weston, Ont., Vibron, 2400 Finch 

416-741-5200 

MEL· MIC 
METROLOGIOAL DATA CORP., 70 Plauderville Ave., 

Garfield, N.J., 07026, Tel: 201-712-6720; Sis. Mgr: T. 
Nash 

METRON INSTRS., INC., 1051 S. Platte River Dr., Denver, 
Colo., 80223, Tel: 303-744-1791; Sis. Mgr: J.C.·Palmer 

METROPOLITAN SUPPLY CORP., 468 Park Ave. 5., 
New York, N.Y., 10010, Tel: 212-686-2120: SIs. Mgr: H_ 
Rosen ........................... _ .................... Pgs. 1809,2000,2001 
METROPOLITAN WIRE GOODS, Industrial Div., 

Washington & George, Wilkes-Barre, Pa., 18705, Tel: 
717-825-2741; Sis. Mgr: R. Maslow 

MEDLER ELCTRNS. CORP., 123 N. Fair Oaks Ave., 
Pasadena, Calif., 91101, Tel: 213-795-7769; Pres: H.C. 
Mettler 

M F ELCTRNS. CORP_, 118 E_ 25th St, New York, N.Y_, 
10010, Tel: 212-674--5360; Sis. Mgr: M.J. Finkelstein 

Pgs_ 1412,1413 
Cal N. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 
Cal Cupertino,B.J. Wolfe Entprs., Box 718 

408-252-5010 
Cal No. Hollywood, B.J. Wolfe Entprs., 10760 Burbank 

213-877-5518 
Conn Meriden, Abbott-Allison, Box 467 203-237-9232 
MassAndover, Abbott-Allison Co., Box 96. 

. 617-245-0250 
Tex Dallas, Southern Engrg., 1823 Levee 

. 214-748-5760 
M.I.A.L. U.S.A., INC., 165 Franklin Ave., Nutley, N.J., 

07110, Tel: 201-667-1600, TWX: 710-989-1443; Sis. 
Mgr: J.W. Yuhas 

MI-KRO CONNECTOR DIV., Penn-Akron Corp., 40-09 21 st 
St., Long Island City, N.Y., 11101, Tel: 212-EX-2-8814: 
Gen. Mgr: S. Straus 

MICA CORP., 4031 Elenda St., Culver City, Calif., 90230, 
Tel: 213-870-6861, TWX: 910-340-6365; Sis. Mgr: L. 
Eggei'! . 

MICA FABRICATING CO .. 53 Central Ave., Rochelle Park, . 
N.J., 07662, Tel: 201-843-1272 M.H. Cymberg 

MICACRAFT PRODS., 49-51 Uberty St., Newark, N.J., 
07102, Tel: 201-623-4074; Sis. Mgr: C.E. Garneau 

MICHIGAN CHEMICAL CORP., 361 E. Ohio St., Chicago, 
111.,60611, Tel: 312-828-9500,.TWX: 910-221-3843; 
V.P. Mktg: T.A. Girard 

MICHIGAN CHEM. CORP., Rare Earth SiS., 351 East Ohio 
St., Chicago, III., 60611, Tel: 312-828-9500, TWX: 
910-221-3843; Sis. Mgr: T.A. Girard 

MICHIGAN MAGNETICS, 203 W. Third St., Vermontville, 
Mich, 49096, Tel: 517-726-0590; Mktg. Dir: B.L. 
Killinger 

MICHIGAN SCI. CORP., 730 Bellevue Ave., Milford, Mich., 
48042, Tel: 313-684-0035, TWX: 313-342-0894; sis. 
Mgr: H. Larsen . 

MICO INSTR. CO., 80 Trowbridge St., Cambridge, Mass., 
02138, Tel: 617-547-8660; Sis. Mgr: R.F. Walker 

MICRO BALANCING, INC., 120 FinnCt., Farmingdale, 
N.Y., 11735, Tel: 516-694-7965; V.P. (Sis.) D.G. 
Stadelbauer . 

MICRO-CIRCUITS COo, Dept EEM I, New Buffalo, Mich., 
49117, Tet 616-469-2727; Sis. Mgr: R.F. Bradley 

Pg_ 2480 
--- Advertisement --­

Send 'for our "Ten Ways to Use Elec­
trically Conductive Paints". FREE. It 
gives you fresh ideas on production 
and research problems. One customer 
is saving $32,000 per year in a test 
application. Another is saving $72,000 
per year on high meg resistors. 
Another cut shielding and ground cost 
on a plastic part from 5 to 1.5 . 

MICRO CONTACTS INC .. 62 Alpha Plaza, Hicksville, N.Y., 
11801, Tel: 516-433-4380 

MICRO' DESIGN ASSOCS., Box 692, Burbank, Cal., 
91503, Tel: 213-763-9018; Sis. Mgr: J. Herndon 

MICRO DEVICES CORP., P.O. Box 501, Far Hill Sta., 
DaytOn, Ohio, 45419, Tel: 513-294-0581; Sis. Mgr: R.L. 
Woehrmyer . •. 

MICRO ELCTRNS. CORP., 37550 Sierra Hwy_, Palmdale, 
Cal, 93550' ._ ..... _ .. _ ........ _._._ ... _._._ ... _._ .. _ ..... __ Pgs, 2646-2648 
Cal Palmdale, EDCO, 37550 Sierra Hwy. 

805-947-0398 
Tex Dallas, Aymond Co., 4340 N. Central Expwy. 

. 214-827-8043 
MICRO ELCTRNS., INC., Box 8236, Albuquerque, N.M., 

87108, Tel: 505-877-1181; Sis. Mgr: CW. Lytle 
MICRO ELCTRNS., LTD., 84 Hung To Rd., Kwun Tong, 

. Hong Kong, Tel: K-893363; Sis. Mgr: R. Chan . 
MICRO INSTR., 12901 Crenshaw Blvd., Hawthorne, Cal., 

90250, Tel: 213-772-1275, TWX: 910-325-6631; Sis. 
Mgr: B.A. Beneteau 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol- 1) ___ 989-2008 (Vol- 2)_._2009-3076 (Vol_ 3) 



MIC· MID 
MICRO-MEAS.DIV;, Vishay Intertechnology, 38905 Chase 

Rd., Romulus, Mich., 48174, Tel: 313-941-3900; Sis. 
Mgr: R.J: Whitehead '. 

MICRO NETWORKS, 5 Barbara La., Worcester, Mass., 
01604, Tel: .617-756-4635 .. ' , 

MIc;:RO-NOW INSTR., 6104 N. Pulaski Rd., Chicago, III., 
60646, Tel: 312-478-1151; Sis. Mgr: C. Arnow 

MICRO-OHM CORP., 4900 Santa Anita Dr., EI Monte, Cal., 
91731, Tel: 213-442-3310; Sis; Mgr: S. MacDonald 

MICRO-POWER,.INC., 25-14 Broadway,. Long Island City, 
N.Y., 11106, Tel: 212-726-4060, TWX: 710-582-2608; 
Dir. Mktg; R.J. Sheloff 

MICRO SCIENCE. ASSOCS., 2274 Mora Dr., Mt: View, 
Cal., 94040, Tel: 415-968,7215, TWX: 910-379-6938; 
Mgr .. Cust. Svc: B. Ruth 

MICRO-STRAIN, INC., Spring City, Pa., 19475, Tel: 
215-948-4550; Sis. Mgr: R. Jespersen 

MICRO SWITCH,Div~ Honeywell, 1'1 W: Spring St:, 
Freeport, III., 61032, Tel: 815-232-1122, TWX: 
910-642-0922; Sis. Mgr: E.N. Hughes 

MICRO'TECHNICAL INDS., 1999 Sou1h Coast Hwy., 
Laguna Beach, Cal., 92651, TWX: 714-494-1036; Sis. 
Mgr:C. Schwab 

MICRO'TECH: MFG.', INC., 703 Plantation St.. Worceater, 
Mass., 01'605, Tel: 617-755-5215, TWX: 710-340-6739; 
Sis. Mgr: -D.G. Allen 

MICRO-TEL CORP., 6310 Blair Hill La., Baltimore, Md., 
'21209,Tel: 301-823-6227; Sis. Mgr: E.C. King 

MICROCOM CORP .• Horsham Valley Ind'i. Pk., Horsham, 
. Pa., '19044, Tel: 215-0S-2-6300; Sis. Mgr: F. 
·Shandelman 

MICRODATA CORP., 644 Young St., Santa Ana, Cal., 
92705, Tel: 714-540-6730, TWX: 910-595-1764; Prod. 
Mgr: . .R, Oakey 

MICRODOT INC .• 220 Pasadena Ave., S. Pasadena, Calif., 
91030. Tel: 213-682-3351, TWX: 910-588-3768; Sis. 

, .Mgr:,J. Redwine 

MICRODOT INC., instruri.entatlon Dlv., 19535'E-Walnut 
Dr., Clly ,of Industry,. cal., 91744, Tet 213-965-491.1, 
TWX: 910-588-3768; Sis. Mg'r: Ru S. Burkett .... Pg. 522 
Ala Hunlsville"Gentry Assocs., 2109 W.' Clinton Ave. 

. , 205-534-9771 
Cal Cupertino, T.'L. Snitze;,',0320, 

Saratoga-Sunnyvale. Rd.. .' .: 408-257-8333 
Cal Del Mar, T. L. Sniizer, '1150 Camino Del Mar 

714_454-2191 
,Cal Los Angeles. T.1. Snitzer, 9005 Exposition Eilvd. 

, " . , . . 213-836:6170 
Colo Englewood. PLS Assocs., 8080 E. Union Ave. 

, 303-771-0140 
Conn Brookfield Cir., Webb Assocs., Junction Rd. 

" . .203-775,0055 
Fla Orlando, Gentry Assocs., 550 No. Bumby Ave. 

. '305-841-7740 
III Des Plaines, S. Sterling, ,1001 E. iouhy Ave. 

312-298-4830 
Mass Bedford, Webb Asso,cs" 5 Shawsheen AYe. 

bl,-d5-t1alU 
Mich Detroit, S. Sterling, 17500 w. McNichols Rd. 

313-255-1970 
Mo St. Louis, S,Sterli'lll, 11734 Lackland Ind'i. , 

314-542-3636 
NJ, Haddonfield, Mak Elctrns., Box 1000 

, : ' ,,- 609-428-1663 
NJ Hazlet, Mer Mon Elctrn.lnstrs., Box 302 

, 201-264-1851 
NM Albuquerque, Pi.S·Asso~s::4300 H.Silver.Ave., 

S.E. . ' •. . , 505-255-2330 
NY Depew, Labtronlcs, 5800 Transit Rd. 

716-685-4111 
NY Endicott, Labtronics 607-748-0509 
NY Hicksville; 'Salsbury Assocs., 331 W. John St. 

516-008-1080 
NY Schenectady, Labtronics 518-372-6649 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Burlington, ,Gentry AssOcs., 116 E. O'Neal Ave. 

, , " ,919-227-2581 
Ol)io, Cleveland, S, Sterling, 5827 Mayfield Rd. 

, , .' " , 216-442-8080 
Ohio Dayton, S, Sterling, 2673 Culver Ave, . , 

. 513-298-7573 
Pa',' Plt!sburgh, S, Sterling,#2 Parkway Ctt. 

" 412-922-5720 
Tex Richardson, Lear'Assocs" Box 1266 

- - 214-231-7696 
Tex Houston,'Lear Assocs" Box 26653 713-649-7727 
Utah Salt.Lake City, PLS Assocs" 5219 Major St. 

801-262-2866 
Va Alexandria,. W, A, Brown Instrs., 325 First ,St. 

703-836-1800 
WashSeattle, Datacom Assocs" 2207 Fairview Ave., E. 

, " . . .' 206-329-2989 
MICROFLAME, INC., 3724 Oregon Ave.S.; Minneapolis, 

Minn., 55426, Tel: 612-935-3777 C,D, Ludwig 

MANUFACTURERS &: SALES OFFICES DIRECTORY 

MICROFLECT CO" 3575 25th S.E., Salem, Ore., 97302, ' 
Tel: 503-363-9267, TWX: 510-599-0107; Sis, Mgr: G.F, 
Kreitzberg , 

MICROLAB/FXR, 10 Microlab Rd., Livingston; N.J., 07039, 
. Tel:, 201-992-7700, TWX: .710-994-4850; Sis, Mgr: fI, 

Vincent 
MICRO-UNE, Div. Bausch & Lomb, Box 938, Jamestown, 

N,Y"14701, Tet 716-488-1958; Sls,'Mgr: J,C, Liuzzo 
MICROMEGA, Div, Bunker-Ramo Corp., 125.75 Beatrice 

, St., Los Angeles, Cal., 90066,Tel: 213,391-7137, TWX: 
910-342-6990; Pres:-E. Strumwasser , 

MICROMETALS, 228 N, Sunset, City of Industry; Calif., 
91747, Tel: 213-968-4718; Sis, Mgr: R.H. Barden 

MlqROPAC INDS., INC" 905 E. Walnut St., Garland, Tex" 
75040, Tel: 214-272-357t, TWX: 910-86Q-5186; Sis, 
Mgr: R.C.-Cire '.' 

MICRO'PHASE CORP" 35 River Rd" Cos Cob, Conn" 
06807, Tel: 203-661·6200, TWX: 710-579,2926; Sis. 
Mgr: F.S, Parin, 

MICROSEMICONDUCTOR DIV. STANDARD 
R,ESOURCES CORP., 11250 Playa CL, Culver City, cal., 
90230, Tel: 213-391-827'1; Sis. Mgr: S. Rastogi 

" , . Pgs. 1810-1813 
Ariz Scottsdale, F. Board 'Assocs" Box 1.906 

, " ',' 602-949-9561 
Cal Downey, Bertram-Zoolalian; 7340 Florence, Ave. 

. , . 21.3-927-4406 
Cal Mountain 'View, Nor-Cal AssQCS" 2680 Bayshore 

415-961-8121 
Colo Denver, Brown Tech" 130 S, Yarrow St. 

. . , 303-233-0863 
Fla Orlando, G,F.,Bohman Assoc" 7040 Lake Ellenor 

Dr. . ," 305-855-0274 
Fla Palm Beach Gardens, G.F. Bohman' Assocs., 

Hi303 Ave. P.GA , 305-842-7188 
III Bellwood, Fiat Engrg. Assocs., 5133 si. Charles 

Rd .. , •. 312-547-6201 
Md Towson, JA Dougherty Sls~, 320 Hillen Rd. 

" .' 301-823-0431 
Mass Waltham, Impact' SiS." 223 Crescent St. 

',' " 617;352-8881 
MiChSou1hfield, Sterling-Lowell, 21251 Civic Ctr. Dr. 

313-352-8881 
. Minn Mpls" Bitronics Sis., 6245 Thomas Ave:, S. 

612-888-7044 
'Mo Grandview, Centech. SiS., Box 310 816-763-2900 
NJ Livingston, Varrelman-Gorman, Box 206, 

201-992-2505 
NY Liverpool, Varrelman-Gorman, 21 Lorraine 

Crescent 315-458-4774 
Ohio Dayton, Gibson Elctrns., 122 Westpark Rd. 

. 513-433-3521 
Pa ' Ambler, Griffin-Campbell, 25 Skippack Pt<, 

215-646-7535 
Tex Richardson, Thornton-leeper Elctrn. SiS., Box 111 

214-231~91 
WashSeattle, Blair Hirsh Assocs., 4013 Leary Way , 

N W " ~M-SIJ-~_~4'~ 
MICROSONICS, INC., Div. ,Sangamo Elec. Co., 60 Winter 

St., Weymouth, Mass., 02188, Tel: 617-337-4200; Sis. 
Mgr: J. Klayman 

MICROTRAN CO., 145 E. Mlneohi Ave;, Valley Stre~m, 
N.Y., 11582, Tel: 516-LQ-l'&050, TWX: 510-225-8412; 
Gen. $Is. Mgr: W. Benscher .................. Pgs. 2958-2963 
,Ala Birmingham,.F. NickerSon Co., Box 9679 

205-853-3181 
, Mz Scottsdale, F. Schoeffler, 7224 N. lakeside 

" 602-948-3470 
Cal. Los 'Altos, Westec Elctrns., 110 1st St. 

415-948-8880 
Cal San Marino, Van Gott Assocs., Box 8401 

, ' 213;282-1125 
Colo Denver, Gossard, 12159 W. Dakota 303-985-0602 
Fla ' Miami Beach; Geartner, 350 Lincoln 305-531-0200 
Fla Orlando, Geartner Assocs., 1221 Lee 

305-299-1000 
Ga Decatur, F .. Nickerson, 1240 Clairmont 

404-377-1575 
III Chicago, T.B. Hunter, 5653 W. Irving Pk. 

312-777-2500 
Ind La Fontaine"Kirsch Sis" 107 N. Wlibash 

, 317-981-2801 
Iowa Cediu Rapids, V. Fester SiS., 1311 Oakllll1d ' 

. 319-362-6997 
Kans Shawnee, J. Guernsey Co., Box,3305 , 

913-631-2414 
Md .Baltimore, J.R. Daniel, 1404 Bare Hills 

710-232-1813 
Mass Newtonville, C. Segel Co., Box 106 617-969-6909 
Minn I;lopkins, Beta Engrg., 128 Jackson 612-938-2551 
NY· HOlliS, A. Friedman, 86-51 Palo Alto 212,776-4800 
NY N,Y., E.Glass Assocs., 250 W. 57th ' 

, 212-JU-6-8440 
NY Syracuse, Nycom, Inc .. 2002 Teall.Ave. 

315-437-8343 

NC Charlotte, F. Nickerson, 5817 Haddington 
704-537-2855 

Ohio Cincinnati, J. Olsen, 12119 Marwood 
'513-671-8134 

Ohio Cleveland, J.O. Olsen, 18201 Shaker 
216-752-5444 

Ohio Dayton, R.G. Siff, Box 7035, Sta. B 513-278-4779 
Pa Jenkintown, Arnold Assocs., Box 1012 

, 215-887-7870 
Pa Pittsburgh, J.O. Olsen Co .. 104 Elatan Dr. 

. 412-279-2550 
Pa Pittsburgh, J.O. Olsen Co., 1843 Maydell , 

412-341-8391 
Tex Grand Prairie, Howell SiS., Inc., Box 747 

214-AN-2-5153 
Tex Bellaire, Howell SiS., Inc., 4701 Linden 

713-MO-4-4379 
WashSeattle, Westec Elctrn., Inc., Box '6652t 

206-CH-3-7070 
EXP: N.Y" Valley Stream, Microtran, 145 E. Mineola 

Ave. ,'. 516-561-6050 
MICROWAVE ASSOCS., INC., Northwest Ind. Pk., 

Burlington, Mass., 01803, Tel: 617-272-3000, TWX: 
710-332-6789 

MICROWAVE CAVITY LABS., Dlv. KMS Inds., 10 N. 
Beach Ave., La Grange, III., 60525; Tel: 312-354-4350, 
TWX: 910.&83-1899; Sis. Mgr: T.N. Hewlett 

, Pgs. 610,611 
Cal Orange, Smith & Assoc., 363 S. Main 

, 714-633,7991 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd.' 

. 305-841-2330 
III Mt. Prospect, Cain, 1203 Ironwood Dr. 

, 312-253'3578 
Md Baltimore, Stemler, 6707 Wh~estone 

301-944-8262 
MassBadford, Replron, Inc" 110 Great Rd. 

, 617-275-8585 
NJ Cherry Hill, Stemler Assocs., Box 287 

. 609-966-4070 
NJ Montville, G & A Sis" 8 Brittany Rd. , " 

201-227-3926 
NY Rochester, J. Ryerson, Box 8369 716-442-1900 
Ohio Columbus, Cain & Co" 2485 Upton Rd. ' 
'" 614-861-2119 

Tex 'Richardson, Lear Assocs., Box 1266, 
214-231-7696 

Va Alexandria, Stemler, 206 N. Washington 
,. . 703-548-7818 

MICROWAVE DEVELOPMENT LABS., INC., 87 Cresent 
Rd., Needham Hgts., Mass., 02194, Tel: 6t7-449-0700, 
TWX: 710-325-1739; Sis. Mgr: R. Tucker 

MICROWAVE DIODE CORP., 4 Hale Ct., Newburyport, 
Mass., 01950, Tel: 617-462-7462; Sis. Mgr: D.E. Shea 

MICROWAVEDIV, Sanders AssocS.,, Inc., . Ledge St, 
Nashua, N.H., 03060, Tel: 603-885-2445, TWX: 
710-228-1887; Mktg. Mgr: M. Bloom 

MICROWAVF FII TFR CO,; I,NC; 135 W. MAnli" .. !':t; F"~t 
Syracuse, N.Y" 13057, Tel: 315-437-4529; Sis, Mgr. G. 
Bostick , 

MICROWAVE INSTRS. CO., 3111 Second Ave., Corona 
del Mar, Calff., 92625, Tel: 714-673-7688; Gen'l Mgr: R. 
Botsco , , ' . 

MICROWAVE LABS. AMERICA, Box 13, Bay Sta., 
Brooklyn, N.Y., 11235'; Sis, Mgr: H. Glndins 

MICROWAVE MAGNETICS INC., 183'Newburyport Tpke., 
Danvers, Mass., 01923, Tel: 617-774-1072; Pres: C.R. 
Buffler 

MICROWAVE PRODS., INC., 9533 Irondale Ave., 
Chatsworth, Cal., 91311, Tel: 213-882-3434; Sis. Mgr: 
C.Troesken " , 

MICROWAVE/SYS., INC., 1 Adler Dr., E. Syracuse, N.Y., 
13057, Tel: 315-437-9951, TWX: 710-541-0406; Sis. 
Mgr: R.J. Bark . 

MICTRON DIV. KMS, INC., Box 10126, Porter Rd., 
Sarasota, Fla., 33578, Tel: 813-955-4259; Sis. Mgr: R. 
Theetge 

MIQ-EASTERN INDS., Dlv. .ot Eanco, Inc., 660 
Jerusalem Rd., Scotch Plains, N.J., 07076, Tet 
201-233-5900; Sis. Mgr: D.R. Ellenback .. Pgs •. 812-814 
Cal Los Angeles, Dyna SiS., 5331 E. Olympic 

, . 213-268-1175 
Fla Alamonte Spg., WMM Assocs., 515 Tivoli 

305-831-4645 
Fla Clearwater, WMM Assocs.,lric" 1260A S. 

Highland Ave, 813-446-0075 
Aa Pompano Bch" WMM AsSocs., Inc., 721 S.E. 6th 

Terr. " 305-943-3091 
III Evanston, Mauer & Co., 3308 Noyes 

. . ' . 312-869-1644 
Iowa Ft. Dodge, Heimann, 236 7th . 515-576-2374 
Kans Leawood, Leemark Engrs., Inc" Box 6175 

. 913-648-0124 
Mass Wellesley His., R. Siurdy, 204 Worcester 

, 617-235-2330 

SeePage 3073T.o. Get Your Copy of the Radio-Electronlc'Master eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Mich Detroit. Lowry Dietrich. 600 Michigan 
313-961-4540 

Minn Mpls .• Heimann Co .• 5603 Lyndale 612-861-6051 
Mo SI. Louis. Leemark Engrs .• 9623 SI. Charles Rock 

Rd. 314-647-4545 
NY Huntington. C.R. Mayer Co .• Box 152 

516-WA-l·7876 
Ohio Cleveland. Lowry DietriCh. 316 Marion 

216-781-1855 
Ohio Daylon. Lowry DietriCh. 333 W. 1st 513-223-6042 
Pa Pittsburgh. Lowry Dietrich. 90 Clairton 

412-892-2992 
Pa Valley Forge. J.E. Cuesta Co. 215-265-5800 
Tex Dallas. Bellingham Sis .• 1002 Burlington , 

214-WH·2-6595 
WashSeattle. Eicher-Richards Co .• 2727 N.E. Blakeley 

SI. 206-LA-3-7888 
For: Can .• Vancouver. B.C .• Canadian Dynamics. Ltd .• 

8264 SI. George SI. 325-6014 
MID-WEST COIL & TRANSFORMER CO .• 1642 N. 

Halstead SI.. Chicago. III .• 60614. Tel: 312-MI-2-4055; 
Sis. Mgr: G. Ortaggio 

MID-WEST METAL PRODS .• 456 E. Donovan Rd .• Kansas 
City. Kans .• 66115. Tel: 913-342-8171. TWX: 
913-553-9260; Mgr: G.H. Tumer 

MIDDLESEX GEN·L. INDS .• 58 Washington SI.. Somerville. 
Mass .• 02143. Tel: 617-666-0100; Sis. Mgr: H. Foundas 

MIDG-UNE INSTR. CO .• Kendall Br .• Box 487. Miami. Fla .• 
33156. Tel: 305-238-0864 

MIDGET LOUVER CO .• 800 Main Ave .• Norwalk. Conn .• 
06901 

MIDLAND STANDARD INC .• 603 E. Chicago SI.. Elgin. III .• 
60120. Tel: 312-741-6600; Sis. Mgr: J. McGiil 

MIDTEX/AEMCO, 10 State SI" Mankato, Minn., 56001, 
Tel: 507·388-2985, TWX: 910-565·2244; Sis. Mgr: G. 
Cheever •• _ •• __ ••••• m_ •... __ •. _. __ •••.•. __ .. __ •• _m •. Pg.1761 
Ala Huntsville. Twentieth Century Mktg., Box 6127 

205-772·9237 
Cal San FranciSCO. TeCh. Mktg., 1485 Bayshore 

415-467-8700 
Cal Sherman Oaks, Judd Lynn, 14106 ventura Blvd. 

213·788·9911 
Fla Clearwater, WMM Assoc .• 1260 A S. Highland 

813-446-0075 
III Downers Grove. Richmar Elctrn. Comps .• 915 

Burlington 312-968-0118 
Md Baltimore. O.K. Jones. 2100 N. Charles 

301-752-0577 
Mich Grand Rapids, R. Van Riper Sis .• 1842 Newton. 

S.E. 616-452·0464 
Minn Mankato. D.C. Larson. 10 State SI. 507-388-2985 
Mo SI. Louis. Hill & Co., 915 Buder Bldg. 

314-621-1818 
NH Nashua, BELL Controls. 139 Peele Rd. 

603-888-2021 
NJ Haddonfield. Thomas. 138 Haddon 609-854-3011 
NY Liverpool, E. Rhodes MeSSick, 4 Gerviston 

315-685-3122 
NY Rockville Centre. Magneco Inds:, Box 187 

516-538-0062 
Ohio Cincinnati. F. Kahsar SiS., 5229-A Glenway 

513-471-9011 
Tex Garland. Carter Assocs .• Box 87 214-276-7151 
WashSeattle. C.B. Parsons, 5319 Fourth 206-762-7373 
For: Can,Mont. Que .• Future Elctrns., 6655 Cote Des 

Neiges Rd. 514-735-5775 

MIDWEC CORP., Ind'i. Dlv., Box 417, Scottsbluff, Neb., 
69361, Tel: 308-632-4127, TWX: 910-627-0061; Sis. Mgr: 
J. Tierney _________ . ____ ._. ___ .... _ .. _ ••• _Pgs. 2430,2431 

Ariz Tempe, Saguaro Tech. Serv., 1000 E. Apache 
602-275-0431 

Cal Long Bch .• Klrk·Anderson. 4102 E. 7th 
213-433·4929 

Cal Sants Clara, Cal-Tronix. 916 Di Giulio 
408-296-1366 

Colo Denver, Checkmate SiS., Box 22411 
303-771-4920 

Conn New Canaan. S. Pierce, 115 Bald Hill 
203-966-4630 

Fla Winter Pk .• G. Duckett SiS., Box 59 305-'424-3466 
Ga Atlanta, G. Duckett Sis .• Box 29067 404-451-3529 
III Chicago, H-Satn Tollaksen, 304 S. Halsted 

. 312-236-2964 
Ind GreenWOOd. Valentine-Schillinger, Box 242 

317-881-3547 
Ind South Bend. Vall,entine-Schillinger;,81, Thomhill 

210-291-6258 
Md Baltimore, Kaufholz, Box 6232 301-488·6561 
Mass Norwood. S. Pierce. 24 Linden 617-762-3164 
MiCh Plymouth. Romarc, Box 257 313-455-0300 
Minn Mpls., Siedare. 4724 42nd 612-533·2294 
Neb Lincoln, Mktg. Assoc., 1200 N. 79th 402-434·5244 
Neb Scottsbluff, Midwec Corp., P.O. Box 417 
NY N. Syracuse, L.D. Allen. Inc., Box 205 

315-458-7470 

NY Port Washington, P.O. Aaron Assoc., -Box 511 
516-767-2600 

NC Greensboro. G. Duckett SiS., Box '22002 
919-273-4617 

Ohio CinCinnati, J.O. Olsen, 5539 Stokeswood 
513-922-2176 

Ohio Cleveland. J.O. Olsen Co., 16201 Shaker 
216-752-5444 

Pa Newtown Sq .• Kaufholz Assoc., Box 273 . 
215-356-5000 

Pa Pittsburgh. J.O. Olsen, 104 Elatan 412-279-2550 
Tex Dallas. Blackburn Assoc., Box 20073 

214-351-9991 
WashSeattle. Fleehart & Sullivan. 10109 Aurora 

206-522-1533 
MIDWEST AUDIO CORP .• 5707 W. Division, Chicago. III.. 

60651. Tel: 312-626-0030; Sis. Mgr: B.A. Menarik 
MIDWEST AUTOMATIC. INC., 510 Third SI., Des Moines. 

Iowa, 50309, Tel: 515-244-3103; Sis. Mgr: H. Frankie 
MIDWEST ELECTRIC PRODUCTS, Box 910, Mankato. 

Minn., 56002, Tel: 507·3&7-4414; Sis. Mgr: H. Duane 
Neubauer 

MIDWEST MOLDING & MFG. CO .. Gurnee, III., 60031, Tel: 
312·0N-2-1320; Sis. Mgr: T.E. Richards 

MIKRON INSTR. CO., Box 211. Ridgewood. N.J .• 07451. 
Tel: 201-445-0020; Sis. Mgr: D.S. MiChael 

MIL ELCTRNS. INC., Dracut Rd., Hudson, N.H .• 03051. Tel: 
603-889-6671, TWX: 617·458-8400; Sis. Mgr: E. 
Lavigueur 

MILBAR. 530 Washington SI., Chagrin Falls. Ohio, 44022, 
Tel: 216-247-4600; Sis. Mgr: R.C. Douglas 

MILES REPRODUCER CO .• INC., 598 Broadway, New 
York, N.Y., 10012, Tel: 212-925-6985; Sis. Mgr: J.M. 
Kuhlik 

MILFORD RIVET & MACH .• 857 Bridgeport Ave .• Milford •. 
Conn .• 06460. Tel: 203-878-4631. TWX: 710-462-0538; 
V.P. Sis: D.W. Clark 

MILGO ELECTRN. CORP .• 7620 N.w. 36th Ave. Miami, 
Fla .• 33147. Tel: 305-691-1220. TWX: 810-848-6588; 
Sis. Mgr: D. Crane 

MILLEN, JAMES MFG., 150 Exchange St., Malden, 
Mass., '02148, Tel: 617-324-4108: SIs. Mgr: R. Wade 
Caywood 

Pgs. 523,1488,1489,1999,2429,2497,2762,2763 
Cal Los Angeles. W. Harmon, 6118 Venice 

213-937·1460 
Cal Millbrae. Polach & BenSinger. 231 E. Millbrae 

415-697-2525 
Cal Pasadena. D. Ellis Co., 123 N. Marengo 

213-681-9108 
Conn New Haven, Gerber Sis .• Box 2917 203-777-6279 
III, Chicago, Carlson Elctrn., 7448 N. Harlem 

312·SP·4.0277 
Md Hyattsville. L.D. Lowery. 6200 Annapolis 

301-773-4977 
Mass E. Longmeadow, Gerber Sis., 26 Maple 

413·525-3059 
MassWaltham, Gerber Sis., 176 2nd Ave. 

. 617-891-8040 
Minn Mpls .• Exon Elctrn .• 5164 Ranier Pass 

, 612·788-4111 
NY Pt. Wash .• J. DiBlasi. 14 VanderVenter 

516-PO-7-0470 
Pa Broomall, L. Lowery. 2801 W. Chester 

215-EL-6-5300 
Pa Harrisburg, L.D. Lowery, 1501 Allison 

. 717-233-0917 
Tex Dallas. J. Yount Co .• Box 17270 214-EX-I-4125 
EXP: N.J., Iselin, Tech. Equip., 487 Lincoln Hwy. 

, 201-283-2340 
For: Can .• Markham. Onl., H.R. Gray. 14 Laidlaw 

416-294-4833 
MILILER ASSOCIATES. Mercersburg Academy, 

Mercersburg. Pa., 17236; Pres: R.R. Miller 
MILLER DIAL. 4400 N. Temple City Blvd., EI Monte. Calif., 

91731, Tel: 213-283-511', TWX: 910-587-3438; Sis. 
Mgr: C.A. Hall 

MILLER ELEC. CO .• Box 231. Woonsocket. R.I., 02895, 
Tel: 401.7~7-2800; Sis. Mgr: L.F. Wilkinson 

MILLER ELEC. MFG. CO., 718 S. Bounds, Box 1087, 
Appleton. Wisc., 54911. Tel: 414-734-9821. TWX: 
414-739-3395; Sis. Mgr: K.M. Ligare 

MILLFR ELECTRO·RESCH. LABS., 14800 W. Grange, 
New Berlin, Wisc., 53151, Tel: 414-425·6303; Sis. Mgr: 
A.W. Miller 

MILLER, HARRY CORP., 4th & Bristol Sts .• Philadelphia, 
Pa., 19140, Tel: 215-DA-4-4000; Sis. Mgr: R.W. Allen 

MILLER, J.W. CO., 19070 Reyes Ave., Compton, Cal" 
90221, Tel: 213-537-5200; Sis. Mgr: G.E. Hall 

Pgs. 2492·2496 
Ariz Phoenix, H.A. Moore. 4142 N. ,18th SI. 

602-274-0060 
Ark EI Dorado. D. Bellew. 418 Maple Hill SI. 

501-833-8325 
Cal Gardena,. Bidwell Sis., Box 2032 213·770-0300 

MID - MIL, 
Cal Redwood City. Logan. 463 Brewster Ave. 

415·369·6726 
Colo Denver, R. Bowen. 1440 S. Santa Fe 

303-722-4641 
Fla Pompano Bch., Hawkins-Hutto, Inc .• Box 1059 

, 305-943-9593 
Fla Tampa, Hawkins-Hutto, 10416 Butia PI. 
Fla Winter Pk .• Hawkins-Hutto, 501 Park. N. 

305-MI-7·7407 
Ga Atlanta, Millar Elctms., 3110 Maple. N.E. 

, 404-26,1-6160 
III Chicago, Markal. 5787 N. Lincoln 312-561-7290 
Ind Indianapolis. J. Merritt. 225 Knollwood 

, 317-291-9674 
La Metairie. D. Bellew. 3017 0 18th SI. 

504-833-6496 
Md Reisterstown. Par-Nell SiS., 69 Main SI. 

I 301-833-6444 
MassN. SCituate, W. Hendrickson, 766 Country Way 

617-545-0652 
Minn Minneapolis, C.R. Gibb, 1311 W.25th 

612·377-1200 
Miss Michigan City, D. Bellew, Box 43 601-768-2478 
Mo Kansas City. Nevco, Inc .• 1715 Baltimore 

816-421-1751 
NJ Teaneck, S. Fisher. 161 Cedar La. 201-836-6661 
NM Albuquerque, C. Carlberg. 2611 Quincy. N.E. 

505-265-1579 
NY Schenectary, LSM Assocs .• 2037 The Plaza 

518-372·2144 
NY Hamburg. LSM Assocs., 54 Puritan PI. 

716·649·8380 
NY Phelps, LSM Assocs., Orchard Pk. 315-548-4891 
NC Raleigh, Millar Elctrns .• Inc., Box 17173 

919-787-9564 
Ohio New Bremen. T. Shelby. 17 S. Walnut 

419-629·6511 
Ore Portland, Earl & Brown. 2041 S.W.58th 

503-292-9145 
Pa Holland. Par·Nell Sis. Co., 7 Patricia Rd. 

215-355-9330 
Tex Addison, Campion SiS., Box 396 214-239-9196 
Utah Salt Lake City, R. Bowen. 1380 W. North Temple 

801-364-4632 
WashSeattle, Earl & Brown. 2047 14th, W. 

206-284-1121 
EXP: N.Y., N.Y., Roburn AgenCies, 349 W. 14th 

212-989-5939 
For: Can .• Toronto, Onl.. Atlas Radio, 50 Wingold 

416-RU-I-6174 
For: Can .• Vancouver. B.C., Atlas Radio, 909 Beach 

, '604-MU-3-5848 
MILLER. L.C. CO., 717 Monterey Pass Rd .• Monterey Park. 

Calif., 91754, Tel: 213-268-3611; Sis. Mgr: E.J. 
Thompson 

MILLER R.A. INDS., INC., 1525 Marlon. Grand Haven, 
Mich., 49417, Tel: 616·842·9450; Pres: R.A. Miller 

MILLER, SANFORD CORP .• 89 Throop Ave., Brooklyn, 
N.Y .• 11206, Tel: 212-387-0600; Sis. Mgr: A.L. Scheer 

MILLER-STEPHENSON CHEM. CO .• INC .• Rte. 7. 
Danbury. Conn., 06810, Tel: 203-743·4447; Sis. Mgr: 
H.J. Robertson 

MILLETRON. INC .• 540 Alpha Dr .. Pittsburgh. Pa., 15238. 
Tel: 412-781-5300; Sis. Mgr: J.J. Peters 

MILLI-SWITCH CORP .• Box 67, Gladwyne, Pa., 19035, Tel: 
215-MI-2-9222; Sis. Mgr: B.W. Chandler 

MILLIVAC INSTRS .• Box 997, Curry Rd .• Schenectady, 
N.Y., 12301. Tel: 518-355·8300; Sis. Mgr: D.P. Morey 

MILMAN ENGRG. CO .• INC., 1669 12th. Santa Monica. 
Calif., 90404, Tel: 213-451-1457; Sis. Mgr: E.I. 
Druckman ' 

MILTON ROY CO., 5000 Park St.. N., St. Petersburg, Fla .• 
33733, Tel: 813-544-2581; Sis. M~: H. Thomas 

MILWAUKEE RESISTOR, 700 W. Virginia St., 
Milwaukee, Wisc., 53204, Tel: 414-271·1IIii:D; V.P-Sis. 
Mgr: R.J. Amacher .................................... Pgs. 2858-2863 
Ala Birmingham, F.C. Nickerson, Box 9679 

205-853-2852 
Cal Inglewood, Ungar Sis. Assocs .• 317 Glasgow Ave. 

213-678-5371 
Cal Concord. Jasin Co .• 3506 Skylark Dr. 

. 415-686-0905 
Colo Denver. Nelson Co., 1294 S. Bannock SI. 

303-733-5528 
Fla Tampa. F. Nickerson. Box 13126 813-833-4321 
Ga Decatur, F. Nickerson, 1240 Clairmont 

404-377-1575 
III No. Brook. E.T. Champion, 1195 Longmeadow 

312-498-4150 
III Evanston. W.F. Swinke, 3014 Colfax SI. 

312-248-4343 
Ind FI. Wayne, W. Bieberich, 801 Leesburg 

219·432-2537 
Kans Mission, Tech. Sis .• 5827 Outlook 913-831-2888 
MassWeliesley, Johnson. 471 Wash. SI. 617·235-3977 
MiCh Southfield, J. Montgomery, 19400 W. Ten Mile 

313-358-2616 
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Minn Mpls., C. Gibb, .1311 W.25 612-377-1.200 
Mo St. Louis, Tech. Sis., 34 Brentwood BI. 

314-725-5361 
NJ Haddonfield, Braddock Assocs., Box 305 

609-429-0087 
NY Great Neck. Cooper-Simon, 38 Middle Neck 

516-487-1142 
NY Hewlett, J. Kirshbaum, 1533 Penins.ula 

516-374-0111 
NY N.Y., Sylvan Gil1sbury, 425 Park Ave., S. 

212-689-5212 
NY Rochester, Gislason Sis., 82 SI. Paul 

. .716-454-4741 
NC Charlotte, F. Nickerson, 5817 Haddington 

704-537-2855 
Ohio Rocky River, R. Staff, 19684' Center Ridge . 

. 216-331-5100 
Ohio Toledo, CSC Assocs., 3855 Ellenridge La. 

419-536-6606 
Ore Portland, R. Minthorne, 6565 S.W. Macadam 

503-246-4556 
Tex Dallas, R. E. Nesbitt Co., Box 20816 

214-357-4601 
Tex Houston, R. E. Nesbitt.Co., Box 66831 

. 713-528-3811 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 

414-264-1080 
For: Can., Toronto, Ont., N. Burgess, 418 Mt. Pleasant 

Rd. .. 416-489-1854 
MINARIKELEC. CO., 232 E. Fourth St., Los Angeles, Cal., 

90013, Tel: 213-624-8876; Sis. Mgr: L.. Jensen 
MINI-CIRCUITS LAB., Div. Scientific Comps. Corp .. 2913 

Quentin Rd., Broo~lyn, N.Y., 11229, Tel: 212-252-5252; 
Sis. Mgr: H .. Kaylie 

--- Advertisement ---

Complete line of double balanced mix­
ers from 100 Hz to 2 GHz. Low cost, 

• shielded case model SRA-I $9.95 (6-
. 49) features 40dB isolation, 6 dB con­

version leiss, DC-500 MHz Frequency 
response. High level, low interinod 
units also available. . 

MINIATURE ELCTRN. COMPS. CORP., SUb. Space & 
Sys. Div. General Time Corp., 600 South SI., Holbrook: 
Mass., 02343, Tel: 617-963·7717, TWX: 710-348-0451; 
Sis. Mgr: W.J. Gillis, Jr. . 

MINISINK RUBBER CO.. iNC.. 2 Orange' County, 
Unionville, N.Y., 10988, Tel: 914-726-3311; Sis. Mgr: J. 
McNeil, Jr. 

MINNEAPOLIS SPEAKER CO., 3806. Grand Ave., S., 
Minneapolis, Minn., 55409, Tel: 612-825-1010; Sis. 
Mgr: D.C. Ringham 

MINNESOTA RUBBER CO., 3630 Wooddale Ave., 
Minneapolis, Minn., 55416, Tel: 612-929-6781, TWX: 
910-576-2727; Sis. Mgr: D. Mattocks 

MINNETECH LABS., INC., 8115 10th Ave., N., Minneapolis, 
Minn., 55427, Tel: 612-544-4431.; Sis. Mgr: W.G. 
Christensen 

•• ,":11"\,"" MIl u''1or=n ,..". '''11'' cn A_I._~ __ .. C'6' OI ___ l:_I..I 
' ... 11" .... ' ................... , .......... , II.~ •• v ............. "u, ••• u." ... ~ •• ~'UU'.""UII,". 

N.J.,. 07003, Tel: 201-338-6800; Sis. Mgr: S. MeSSing 
MIRRO ALUMINUM CO., Manitowoc, Wisc., 54220, Tel: 

414-684-4421, TWX: 414-681-8953;. Sis. Mgr: F.J. 
. Timberlake . 

MISCO· DIV., Howmet Corp.,. 221 W. Webster Ave., 
Muskegon, Mich.; 49440, Tel: 616-726-3541, TWX: 
616-726-5610; Vice Pres: K. Yonker 

·MISKELLA INFRA-RED CO., 7301 Grand Ave., Cleveland, 
Ohio,.44104, Tel: 216-HE-I-2210; Sis. Mgr: F.J. Zitek 

MITCHELL, E..C., CO., 404 Boston SI., Middleton, Mass., 
01949, Tel: 617-774-1191; Owner: E. Mitchell . 

MITEQ, INC .. 100 Ricefield La.;Hauppauge, N.Y .. 11787, 
Tel: 516.-543-887:i; Mktg. Mgr: D.L. McPherson 

MKS INSTRS., INC.," 45 Middlesex Tpke., Burlington, 
. Mass.;01803,Tel: 617-272-9255; Sis: Mgr: F.H. Krauss 

M M ELCTRN_ ENCLOSURES, 111 Bloomingdale Rd., 
Hicksville, N_Y., 11801, Tel: 516-935-9400, TWX: 
510-221-1857; Sis. Nlgr: D.B. Elliott ._ .. _ ..... , ...••• _Pg. 2319 
Ala .Huntsville, BJR Inds., Box 4422 205-881-3569 
Ariz Scottsdale, Vinson, 8325 E. Rancho ViSta 

602-947-7371 
Cal Los Angeles, Oaton Engrg. Co., 1609 Westwood. 

Blvd. 213-479-4211 
Cal. Santa Clara, Vico Sis. Co., Box 372 408-298-5944 
Colo Denver, Vinson Assoes., .2145S. Clermont 

303-757-5151 
Conn Kensington, N.S. Stachalek, 52 Cole La. 

203-VA-8-4587 
Fla Indian Rocks Sch., Tech. Rep., Box 425 

. 813-595-2834 
fla Melbourne, Tech. Rep. Assocs., Box 2095 

305-723-9140 
Ga Jonesboro, Tech. Rep. Assoes.; Box 955 

. 404-753-0111 
III Noithfield, Adcon Assocs .• 466 Central 

312-446-6486 

Kans Mission, Tech. Sis. Assoes., 5827 Outlook 
913-831-2888 

MassW. Acton, K.B. Reidy, 30 Villege Rd. 
617-CO-3-7146 

Mich Farmington, Carter, McCormic & Peirce, Inc., 
23995 Freeway Pk. Dr. 313-477-7700 

Minn Mpls., Hasse & Assocs., Box 22707 612-588-0551 
Mo SI. Louis, Tech-Sis., 34 N. Brentwood 

. • 314-725-5361 
NJ Raritan, J & LAssoes., Box 235 201-722-0682 
I'!J Haddonfield, M & S Assoes., Box 185 

609-HA-9-7055 
NM Albuquerque, Vinson Assocs., Box 3827 

. 505-298-7442 
NY Utica, R. J. Davis Assoc., 107 James St. 

. 315-724-5773 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 . 

Lorain Rd. . 216-333-5650 
'Ohio Dayton, Carter, McCormic & Peirce, 5423 

Webster SI. 513-278-5873 
Pa Pittsburgh; Carter, McCormic & PE!irce, Inc., 201 

Penn Ctr. Blvd. 412-824-3760 
Tex Dallas, Blair Engrg. SiS., 10034 Monroe .. 

214-352-8411 
MMIINSTRUMENTS, Div. Microwave. MagnetiCs, Inc., ~te. 

#1," Danvers, Mass, 01923, Tel: 617-774'1072; Sis. 
Mgr: C.R. Buffler . 

MOBAY CHEM. CO., Pkwy. W., Rte. 22 & 30, Pittsburgh, 
Pa., 15205, Tel: 412-923-2700 

MOBIL ELCTRNS., INC., Box 1132, Anderson, Ind., 46015, 
Tel: 317-642-7976; Pres: J:M. Hart . 

MOBIL-TRONICS, Box 1022, Tustin. Cal .. 92680; Tel: 
714-832-6744; Sis. Mgr: R.J. Hatton 
--- Advertisement ---' 

MOBIL-TRONICS' complete cart 
line· includes carts and material han­
dling equipment. for all industries: 
Aerospace, Educational, Electronics, 
Hospitals, Industrial, Institutional, 
Printing, Trucking, Warehousing, etc. 
In addition to our standard line, we are 
well equipped to bid on any custom 
cart requirement. . 

MODEL RECTIFIER CORP.; 2500 Woodbridge Ave., 
Edison, N.J., 08817, Tel:" 201-985-7800; Sis. Mgr: G. 
Sadof. 

MODEL RECTIFIER. MRC. Elctrns., 2500 Woodbridge 
Ave., Edison, N.J., 08817, Tel: 201-985-7800; Sis. Mgr: 
G. Sadof. . 

MODELECTRIC PRODS. CORP., 9 Cindy La (Wayside), 
Asbury Park, N.J., 07712, Tel: 201-493-8586; Sis. Mgr: 
S.M. Nadler '. 

MODERN IND'L PLASTICS, 3337 N. Dixie Dr., Dayton, 
Ohio, 45414, Tel: 513-278-4281; Sis. Mgr: W.J. Keith 

MODEX, INC .. 3150 Pullman Ave .. Costa Mesa, Cal., 
92627. Tel: 714-557-6016; Sis. Mgr: E. Schwarm 

MODULAR DEVICES, INC., 1265 West 135th St, Gardena, 
Calif., 90247, Tel: 213-327-5546; Sis. Mgr: R.H. Roth 

rv~CDULAr. rC\A:[r.; :~JC" ~53C2 Cuk Cuiii'uii n~ .. r~"';U'1 
Cal., 92064, Tel: 714-748-3864; Sis. Mgr: RJ. McNaul 

MODUTEC, INC_, 18 Marshall St, Norwalk, Conn., 
06854, Tel: 203-853-3636, TWX: 710-468-2039; Sis. Mgr: 
R_A. Eck .. _._ ... : ... _ ...... _ •.. _._ ... _._ ...... _._ .... _ ..... __ .... _Pgs_ 524-527 

. Ala Huntsville, Beacon Elcl., 8003 Benaroya La.C1 
. 205-881-5031 

Alas Anchorage, Alaska Instr., Box 807 279-7477 
Ariz Phoenix, Aztec Entprs., 15 N. 40th 602-267-8103 
Cal Pasadena, Luscombe Engrg., 610 S. Arroyo 

213-684-2000 
Cal San' Mateo, Luscombe Engrg., 235 E. Third 
. . . 415-342-7057 
Colo.Littleton, Aztec Entprs., 1449 W. Littleton 

, 303-798-4573 
Fla . FI. Lauderdale, Beacon Elctrn., 651 N.E. 45th 

305-564-4298 
Fla . Maitland, Beacon Elctm., Box 1278 305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree 

404-351-3654 
ill Wilmette, Crest, 505 4th SI. 312-256-5202 
iowa Cedar Rapids, Reid; 526 Merchants Bank BI. 

. . . 319-362-6302 
Kans Leawood, G. Fixman Engrg., 8005 Ensley 

. '. . . 913-649-0679 
Kans Wichita, G. Fixman, 6631 E. Kellogg 316-682-9433 
Md Silver Springs, Sel-Tronies, 721 Ellsworth 

. . , 301-589-3391 
MassCanton, New England Elctrn., 515 Wash. . 

617-828-4835 
Mich Farmington, Carter, McCormic & Peirce, 23995 
. Freeway Pk. Dr. 313-477-7700 

Minn Mpls., RJ. Inc., 7100 S. France 612-922-1425 
Mo SI. Louis, G. Fixman Engrg., 8160 Stanford 

314-725-5219 
NJ Englewood Cliffs, Sprung/Nussbaum, 120. Sylvan 

201-947-6767 

See Page 3073 To (iet Your Copy of the Radio-Electronic Master 

NM Albuquerque, Aztec Entprs., 829 Pennsylvania, 
NE . 505-255-2440 

NY Hyde Pk., R Kennedy, Green Tree Dr., N. 
914-229-2269 

NY. Rochester, R. P. Kennedy Co., ~9 Saginaw Dr. 
, 716-271-6322 

Ohio Cleveland, Carter, McCormic & Peirce, 21380 
Lorain 216-333-5650 

Ohio Dayton, Carter, McCormic & Peirce, 5423 
Webster 513-278-5873 

Pa Newtown Sq., Holdsworth & Co., 8 Smedley La. 
, 215-356-8550 

Pa Pittsburg"Carter, McCorrnic & peirce, 201 Penn 
Cit. 412-824-3760 

Tex' Richardson, Scien. Sis., 777 S. Central Pkwy. 
214-231-6541 

Tex Houston, Scien. SiS., 6400 West Park Dr. 
713-781-2711 

WashSeattle, RK Squibb, 655 N.E. Northlake PI. 
. 206-ME-2-2450 

EXP: N.Y., NY, Frathom Co., 202 E. 44th 212-687-9390 
For: Can., Burlington, Onl., Motion Control Engrg., Box 

374 416-637-9369 
MOFFATT PRODS., INC., 727 Winnetka Ave., N., 

Minneapolis, Minn., 55427 
MOHAWK DATA SCIENCE, Franklin Elctrns. Div., 3rd & 

Allendale Rds., King of Prussia, Pa., 19406, Tel: 
215-265-7700, TWX: 510-660-2194; Sis: RA. Potavin 

MOHAWK DATA SCIENCES CORP., Box 630, Palisade 
SI., Herkimer, N.Y., 13350 

MOHAWK WIRE & CABLE, Box 707, Leominster, Mass., 
01453, Tel: 617-537-9961, TWX: 710-347,7620; Sis. 
Mgr: R.B. Van Vleck 

MOISTURE REGISTER CO., 1510 W. Chestnut SI., 
Alhambra, Calif., 91802, Tel: 213-283-3143; Sis. Mgr: 
J.A: Barnes' . 

MOLDED PLASTICS DIV., Cincinnati Milacron, 4760 
Marburg Ave.,. CinCinnati, Ohio, 45209, Tel: 
513-475-8444, TWX: 810-461-2616; Sis. Mgr: R.L. 
Voyles 

MOLECTRON CORP., 930 Thompson PL, Sunnyvale, 
Cal., 94086, Tel: 408-738-2661; Sis. Mgr: B.W. McCaul 

MOLECU-WIRE CORP., P.O. Box 495, Farmingdale, N.J., 
07727, Tel: 201-922-9400, TWX: 710-723-6943 

MOLECULAR DIELECTRICS, INC., Div. Synthone Taylor 
Corp., Box 496, Ledgewood, N.J., 07852, Tel: 
201-473-4108 

MOLEX PRODS. CO., 5224 Katrine Ave., Downers Grove, 
III., 60615, Tel: 312-969-4550; Sis. Mgr: J.H. Krehbiel, 
Jr. 

MOLON MOTORS & COIL, 3737 Industrial Ave., ROiling 
Meadows, III., 60008, Tel: 312-259-3750; Mktg. Mgr: 
T.J. Bujewski . 

MONA INDS., INC., Paterson, .N.J., 07524, Tel: 
201-274-8220; Sis. Mgr:W.O. Schlimbach 

MONARCH MARKING SYS., Dayton, Ohio, 45401, Tel: 
513-866-7401; Sis. Mgr: J.L. Custer 

MONITOR LABS, INC., 10451 Roselle St., San Diego, 
oCai., tii"i.tl, lei: "iiq...4ii;t.b~au, .wX: iiu-sii-ii7iii :ii& 
Mgr: E.E. Watkins, Sr. _ ..... _ ... ~_ .... _ .......... _ ............. _ .. Pg. 364 
Ala Huntsville, EG .. Holmes & Assoes., Box 3376 

. 205-837-6900 
Ariz Phoenix, Meas. Cons., Box 11099 602-264-1279 
Cal Pasadena, Ward/Davis Assocs.,J70 S. Arroyo 

Pkwy. . 213-684-2840 
Colo Arvada, Meas. Cons., Box 203 303-423-0010 
ConnW. Hartford, Victor Assoes., 893 Farmington Ave. 

203-523-5680 
Fla Orlando, E. G. Holmes & Assoc., 316-1/2 Bumby 

SI. 305-241-2128 
Ga Chamblee., E. G. Holmes & Assoc., 4185 

Claremont Rd. 404-451-8161 
Md Rockville, MESA, 121 Congressional La. 

301-881-8430 
MassFramingham, Victor Assoes., 280 Worcester Rd. 

617-879-5710 
Mich Detroit, B. Hocker Assocs., 26847 Grand River 

Ave. 313-531-1403 
NJ Flanders, Meas. Tech., 2 Mildred Terr. 

201-584-8099 
NM 

NY 

NY 

Alburquerque, Meas. Conslts., Box 6081 
505-344-3575 

Great Neck, Meas. Tech., 295 North!!rn Blvd. 
516-482-3500 

Kingston, RF. Lamb, Box 661, Upton Sta. 
. 914-338-8833 

Ohio Dayton, B. Hocker Assocs .. , 1400 Devereux Dr. 
. '513-298-8638 

Pa Jenkintown, Stein Instr., 413 Johnson St. 
215-885-2370 

Tex Dallas, Remtek, Inc., 11411 Central Expwy. 
. 214-369-8146 

Va . Virginia Bch., E. G. Holmes, 928 Gen. Beauregard 
Dr. 703-340-3760 

WashSeattle, Showalter/Judd, 1806 S. Bush PI. 
206-324-7911 

eeml1971 



MANUFACTURERS & SALES OFFICES DIRECTORY MON - MUE 
For: Can., Downsview, Onl., Electronetic Sys., 62 

Alness 51. 4 t 6·636·3673 
For: Can., Vancouver, B.C., Canadian Dynamics, 8264 

51. George 51. 604·325·320t 

MONITOR PRODS., 815 Fremont Ave., S. Pasadena, 
Cal., 91030, Tel: 213·682·3761; Sis. Mgr: J.W. Blasler 

Pgs. 1414-1416 
Cal Mountain View, QuadRep, 943 Stierlin Rd. 

415·964·3532 
Cal W. Covina, Groh Assocs., 1824 Durness 51. 

213·338·8217 
Fla Indian Rock Bch., Tech. Rep. Assocs., Inc., Box 

425 813·595·2834 
Ga Jonesboro, Tech. Rep. Assocs., Inc., Box 955 

404·753·0111 
Mass Wellesley Hills, R. H. Sturdy Co., Inc., 204 

Worcester 51. 617·235·2330 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313-851·5753 
NY Great Neck, Trionic Assocs., Inc., 320 Northern 

Blvd. 516·466·2300 
Ohio Dayton, Berberich Assocs., 4130 Unden Ave. 

513·252·9981 
Tex Dallas, Tesco, 2837 Anode SI. 214·358·3521 

MONITOR SYS., INC., An Aydin Co., 401 Commerce Dr., 
FI. Washington, Pa., 19034, Tel: 215·646·8100, TWX: 
510·661·1520; Sis. Mgr: D. Plager 

MONOLITHIC DIELECTRICS, Box 647, Burbank, Cal., 
91503, Tel: 213-848·4465; SIs. Mgr: J. Bruce 

. Pgs. 2432,2433 
Cal Burbank, Weightman, 1226 W. Olive 

213·849·7711 
Cal Menlo Pk., Weightman, 120 Santa Margaritta 

415·325·2885 
Colo Boulder, Mile High Elctrns., 1828 Pine 

303·444·5615 
Fla Winter Pk., Kirkwood & Assoc., Box 52 

305·645·2220 
III Grayslake, R. Klipp, Box 226 312·223·4837 .... _._ ... _- , .. _--, ..... - ........... _ ........ . 

f .............. , ............... '~., "-............. ,\"" '"'VV .... 

312·359-4550 
Iowa Cedar Rapids, H. Brown, 3500 Indian S.E. 

319·366·0635 
MassNewton, Normell Assoc., 10 Day 51. 

617·969·5478 
NJ Belleville, RHB Sis., 95 Carpenter 201·687·6220 
NJ Riverton, Given Assocs., Box 183 609·829·7249 
NY Bayport, RHB SiS., 124 Fairview 516·997·8300 
NY Niagara Falls, Watmet, 40 Falls 51. 716·285·3595 
Tex Dallas, Robert SiS., 9704 Lanward 214·348·4283 
Va Falls Church, Jay Co., 2914 Annandale 

703·534·7800 
MONROE, Div. Litton Inds.,S50 Central Ave., Orange, N.J., 

07050, Tel: 201·673·6600; V.P. Sis: R.F. Kane 

MONSANTO COMPANY, ELECTRONIC INSTRUMENTS, 
620 Passaic Ave., W. Caldwell, N.J., 07006, Tel: 
201-228-3800; Mktg. Mgr: M.C. Pogue .... Pgs. 528,529 
Ala Huntsville, W. A. Brown Instr., 1314 Buford 51. 

N.w. 205·539·4411 
Ariz Scottsdale, F.Y. Gates Co., Prof. Bldg. Box 2908 

602·947·2991 
Cal Burlingame, Dynamic Assocs., 822 Airport Blvd. 

415·344·2521 
Cal Los Angeles, Dynamic Assocs., 2500 S. La 

Cienega Blvd. . 213·837·0123 
Cal SilO Diego, Dynamic Assocs., 3235 Hancock 51. 

714·291-1391 
Colo Denver, F.Y. Gates Co., 700 E. Louisiana Ave. 

303·722·4674 
DC Washington, Eastern, 5410 Indian Head Hwy. 

301·839·3860 
Fla Orlando, W.A. Brown Instru., 222 Weber Ave. 

305·425·5505 
Fla FI. Lauderdale, W.A. Brown Instr., 961 N.W. 53rd 

51. 305·566·5697 
Fla Ft. Walton Beach, W.A. Brown Instr., 18 Chelsea 

Dr. 904·243·6424 
Fla Orlando, W.A. Brown Instr., 222 Weber Ave. 

305·425·5505 
Ga Tucker, W.A. Brown Instr., 1590 Cooledge Rd. 

N.W. 404·939·1674 
III Chicago, K.w. Meyers Co., 7256 W. Touhy Ave. 
Ind Indianapolis, K.W. Meyers Co., 3512 Rociville Rd. 
MassBurlington, R.J. Sickles Assoc., 12 Cambridge 51. 
Mich Southfield, S. Sterling Co., 21250 Civic Ctr. Dr. 
Minn Mpls., K.w. Meyers Co., 4725 Excelsior Blvd. 
Mo 51. Louis, S. Sterling Co., 11734 Lackland Dr. 

314·542·3636 
NM Albuquerque, F.Y. Gates Cq., 2631 Texas N.E. 

, 505·298·1875 
NY Fayetteville, M. P. Andrews, 319 Mott Rd. 

315·637·3144 
NY Great Neck, Eastern Instru .. 300 Northern Blvd. 

516·466·9505 

See Page 957 for TRADE NAME DIRECTORY 

NC Winston·Salem, W.A. Brown Instr., 1108 Burke SI. 
919·725·5384 

Ohio Cleveland, S. Sterling Co., 5827 Mayfield Rd. 
216·442-8080 

Ohio Dayton, S. Sterling Co., 2673 Culver Ave. 
513·298·7573 

Ore Tigard, McLaren·Topp Co., 12750 S.W. Pacific 
Hwy. 503·639·1136 

Pa Philadelphia, Eastern Instru., 613 W. Cheltenham 
Ave. 215·927·7777 

Pa Pittsburgh, S. Sterling Co., No.2 Parkway Ctr. 
412·922·5720 

Tex Houston, Scien. Sis., 6400 W. Park Dr. 
713·781·2711 

Tex Richardson, Scien. Sis., 777 S. Central Expwy. 
214·231-6541 

Utah Salt Lake City, F.Y. Gates Co., 455 E. 4th 51. 
801·359·1101 

Va Richmond, Eastern Instru., Ross Bldg. 
703·644·6622 

WashBelievue, McLaren· Topp Co., 13547 S.E. 26th 51. 
206·746·5750 

Wise Milwaukee, K.W. Meyers Co., 4359 S. Howell 
Ave. 414-482·1313 

MONSANTO ELCTRN. MAT'LS., Box 8, 51. I:>eters, Mo., 
63376, Tel: 314·272·6281, TWX: 910·760·1591; Sis. 
Mgr: B. Reed 

MONSANTO·ELCTRN. SPEC. PRODS., 10131 Bubb Rd., 
Cupertino, Cal., 95014, Tel: 408·257·2140, TWX: 
910·338·0206; Sis. Mgr: C.R. Bruce 

MONTGOMERY CO, Windsor Locks, Conn, 06096 
MONTGOMERY MFG. CO., INC., 206 S. Main 51., 

Owensville, Ind., 47565, Tel: 812·724·2505;·Sls. Mgr: 
A.N. Montgomery 

MOODY MACHINE PRODS. CO., INC., Box 2248, 
Providence, R.I., 02905: Tel: 401·421·3317; Sis. Mgr: 
J.H. Moody . 

MOOG, INC., Controls Div., Proner Airport, East Aurora, 
N.Y., 14052, Tel: 716·652·0220, TWX: 710·264·1441; 
Sis. Mgr: H.R. Warnock 

MOORE INDS., 8158 Orion Ave., Van Nuys, Cal., 91406, 
... _ ....... ,.. ............. ,.. ... '-.. ._ u • 

• ..... C-1 ... -.oJ'-...... oJ~, VIOl. ''''~I ..... '1, ",au ... ", 

MOORE JOHN B. CORP., Outer Main 51., Box 65, So. 
Amboy, N.J., 08879, Tel: 201·727·2200; Sis. Mgr: W.H. 
Mcinnis 

MOORE, SAMUEL & CO., Mantua, Ohio, 44255, Tel: 
216·274·2276, TWX: 810·437·2430; Sis. Mgr: A. 
Grummey 

MORAN INSTR. CORP., 170 E. Orange Grove Ave., 
Pasadena, Calif., 91103, Tel: 213·796·7158; Sis. Mgr: 
R.B. Moran 

MORAN, T.R. CO., 137 Eucalyptus Dr., EI Segundo, Cal., 
90245, Tel: 213·772·1574; Pres: T.R. Moran 

MOREY CORP, 2659 Wisconsin Ave., Downers Grove, III., 
60515, Tel: 312·964·2300; Sis. Mgr: W.J. Morey, Jr. 

MORGAN ADHESIVES CO., 4560 Darrow Rd., Stow, Ohio, 
44224, Tel: 216·688·8255, TWX: 216·098·6487; Gen'l. 
Mgr: G. McMahon • 

MORIRICA ELCTRNS., LTD., 205 Tozuka·machi, 
Tozuka·ku, Yokohama, Japan 

MORRIS, J.1. CO., 372 Elm 51., Southbridge, Mass., 01550, 
Tel: 617·764-4394; Sis. Mgr: J.B. Dirlam 

MORRISON PRODS., INC., 16816 S. Waterloo Rd., 
Cleveland. Ohio, 44110, Tel: 216·531·1460; V.P. Sis: 
J.w. Bolt 

MORTON CHEMICAL CO., Div. Morton Inl'l., Inc., 110 N. 
Wacker Dr., Chicago, III., 60606, Tel: 312·621·5732, 
TWX: 312·222·9394; Sis. Mgr: J.D. Frichette 

MOSER JEWEL CO., 544 Fayette 51., Perth Amboy, N.J., 
08862, Tel: 201·442·3434; Sis. Mgr: J. Ackley 

MOSINEE PAPER CORP.; Mosinee, Wisc., 54455, Tel: 
715·693·2111; Pres: C. Scholtens 

MOSLER ELECTRONIC SYSTEMS DIV., Div. Mosler Safe 
Co., 9 South 51., Danbury, Conn., 06810, Tel: 
203·743·6766; Dir. Mktg: A.M. Marzano 

MOSSMAN, DONALD P., INC., P.O. Box 265, Brewster, 
N.Y., 10509, Tel: 914·279·3725; Sis. Mgr: B.W. Rist 

MOSTEK CORP., 1400 Upfield Dr., Carrollton" Tex., 
75006, Tel: 214·242·1494; Sis. Mgr: D. West 

MOTOR GENERATOR DIV., Hobart Brothers, EE·61 , Troy, 
Ohio, 45373, Tel: 513·339·6011; TWX: 513·797·0955; 
Sis. Mgr: J.H. Headapohl 

MOTORESEARCH MFG. CO., 1600 Junction Ave., Racine, 
Wisc., 53403, Tel: 414·632·5131 

MOTOROLA COMMUNICATIONS & ELECTRNS~ Comp. 
Prods. Dept., 4501 W. Augusta Blvd., Chicago, III~ 
60651, Tel: 312-772-6500, TWX: 910-221-5565; SIs. Mgr: 
C. Calchopp .................... ~ .................................... Pg. 1417 
MOTOROLA, Gov'1. Elctrns. Div., Box 1417, Scottsdale, 

Ariz., 85252, Tel: 602·949·3033, TWX: 910·950·1286 
MOTOROLA INSTR. & CONTROL, Box 5409, Phoenix, 

Ariz., 85010, Tel: 602·959·1000, TWX: 910·950-0088; 
Sis. Mgr: A. Marsh 

MOTOROLA SEMICONDUCTOR PRODS., Tech. Info. 
Ctr., Box 20912, Phoenix, Ariz., 85036, Tel: 
602·273·6900, TWX: 910·951·1334; Sis. Mgr: R.J. 
O'Connor 

MOTRONICS CORP., Riverside Ind'i. Pic., Little Falls, 
N.Y., 13365, Tel: 315·823-4050; Sis. Mgr: R. Shapleigh 
• ~1~4 

Ariz Scottsdale, Fryco Eng. Rep., Box 460 
602·945·3281 

Cal Los Angeles, Halbar Assocs., 3261 W. Fourth 51. 
213·387·8283 

Conn Meriden, Eagle Assocs., Box 921 203·237·5527 
Fla Orlando, Buchanan & Abrams, Box 6026 

305·423·8995 
III Chicago, Gassner & Clark, 6644 N. Western 

I 312·764·6121 
Iowa Cedar Rapids, Iowa Midland Supply, 708 3rd 51. 

5 E 319·366·3555 
Mich DetrOit, Burcaw, 18236 W. McNichols 

313·533·7700 
NJ Bergenfield, H. Gray, 20 Foster 51. 201·384·3643 
NY Rochester, B. Tollefson, 110 Allen Creek 

716·271-4141 
Ohio Mansfield, Mong & Assocs., Box 1033 

419·524·2835 
Ore Portland, D. G. Weber, 1226 S.E. Seventh Ave. 

503·234·0686 
Pa Fairview Village, Danco Corp., Box 245 

215·539·9300 
Tex Dallas, EBR, 1339 Plowman Ave. 214·942·8486 
Tex Houston, EBR, 4101 San Jacinto 51. 

713·529·3797 
Tex Lubbock, EBR, 5119 B. 34th 51. 806·792-6143 
WashSeattle, D. G. Weber, 403 Maritime Bldg. 

206·623·5990 
For: Can., Ville laSalle, Que., Electrodesign, 840 

Lafleur 514·363·5120 
MP AUDIO CORP., Fairfield, Conn., 06430, Tel: 

203·268·2385; Pres: M. Paneyko 
MPB CORP., Precision Park, Keene, N.H., 03431, Tel: 

603·352·0310, TWX: 710·366·1801; Grp. Sis. Mgr: 
W.A. Trace 

MPC PRODS. CORP., 4200 W. Victoria Ave., Chicago, III., 
60646, Tel: 312·583·5100, TWX: 910·221·2576; Dif. 

. Mktg: A.V. Trozzo 
ivi:;i:;, ii"~ .• oj i ';iIcllUII UI., ·'·¥·~~Lii:2~~. vi,iu, ...... 1'+0. Idi: 

216·871-8900; Sis. Mgr: P. Douglas 
M$I ELCTRNS. INC., 34·32 57th 51., Woodside, N.Y., 

11377, Tel: 212·672-6500; Sis. Mgr: A. Lederman 
MSL STEEL CO., Div. MSL Ind., 3912 W. McLean Ave., 

Chicago, III., 60647, Tel: 312·342·5900; Sis. Mgr: l. 
Roewer 

MUCKLE MFG. CO., 334 Medford, Owatonna, Minn., 
55060, Tel: 507·451·7115; Sis. Mgr: Mort Armstrong 

MUELLER BRASS CO., 1925 Lapeer Ave., Port Huron, 
Mich., 48060, Tel: 313·985·5111; V.P. Sis: J. Lorenzen 

MUELLER ELEC. CO., 1589H E. 31st St., Cleveland, 
Ohio, 44114, Tel: 216-771-5225; Sis. Mgr: E.H. 
deConlngh, Jr. .. ............... ~ ................................... Pg. 2649 
Ariz Phoenix, Maddox SiS., 5709 N. 19th pl. 

602·274·3807 
Cal Los Angeles, Maddox Sis., 2945 E. 12th 

213·269·7291 
Cal San Francisco, Maddox SiS., 2720 17th 

415·431·2953 
Colo Denver, l.B. Putnam, 7111 Larsh Dr. 

303· TA·5·5066 
Fla No. Miami Beach, Cartwright & Bean, 20100 N.E. 

25th CI. 305·WI·5·2962 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

305·GA·5·8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

N.w. 404·CE·7·2273 ' 
III Grayslake, R. Klipp & Assoc., Box 226 

312·223,4837 
MassLynn, Keene Sis. Co., 156 Broad 51. 

617·595·2300 
Mich DetrOit, Hilltronics, 13720 Puritan Ave. 

313·342·3242 
Minn Mpls., A.S. Miller, 6608 17th Ave., S. 

612·UN·6-6677 
Mo Kansas City, K & M SiS., 500 Davidson 

816·GR·l·1355 
NY Buffalo, R.W. Mitscher, Ellicott Sq. Bldg. 

716-854·2517 
NY Great Neck, Joseph & Bain, Box 486 

516·487·9395 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

704·537·7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

919·832·7128 
Ohio Columbus, H H Seay, 1350 Crestwood 

614·235-0265 
Ore Portland, R. Legg Co., Box 25327 503·292·8824 
Tenn Memphis, Cartwright & Bean, Box 4760 

901·276-4442 
Tex Waco, Sanders·Wiliis Co., Box 7452 

817·PL·4·0441 
Utah Salt Lake City, l.B. Putnam, Box 2435 

801·277·0375 
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MUE - NAT 
For: Can., Toronto,Onl., W. Cooper, 4480 Chesswood 

416-630-3900 
MUIRHEAD, INC., 1101 Bristol Rd., Mountainside, N.J., 

07092, Tel: 201-233-6010;· Pres: D. Semmels 
MULLARD, INC., 100 Finn CI., Farmingdale, N.Y., 11735, 

. Tel: 516-694-6989; Mktg. Mgr: H. Zimmerman 
MULTI-AMP CORP., 61 Myrtle 51., Cranford, N.J., 07016, 

Tel: 201-276-8200; Sis .. Mgr: A.H. Magnuson 
MULTI-FLEX SEALS, INC., 1170 Commerce Ave., Bronx, 

N.Y., 10462, Tel: 212-792-9010; Sis. Mgr: M. Glicksman 
MULTI MEDIA ENGRG., INC., 2385 Lewis Ave., Rockville, 

Md., 20851, Tel: 301-770-3500; Gen'l. Mgr: D.A. 
Wheeler 

MULTICORE SLS. CORP., Div. BIC, Dept. RY~39, 
Westbury, N.Y., 11590, Tel: 516-ED-4-7450; Sis. Mgr: M. 
Zalkln ...................................................................... Pg. 2942 
. Cal Inglewood, J. Berman Co., Inc., Box 6003 

. 213-678-1281 
Cal Oakland, F. Moulthrop, 1530 E. 12th 51. 

". 415-AN-I-7676 
Colo Denver, McLoud & Raymond,. 2151 S. Grape 

303-SK·6-1589 
Fla Winter Pk., Hawkins,Hutto, 501 Park, N. 

305-MI-7-7407 
Ga Atlanta, Millar Elctms., 3110 Maple N.E. 

404-261-6160 
Haw Honolulu, G. Piety Factors, 160 Mokauea 810-185 
III Oak Pk., G. Petitt, 6332 Roosevelt 312 FO-9-8940 
Ind Indianapolis, H. Blind, 1060 E. 86th 51. 

317 846-5441 
Iowa Cedar Rapids, Elctrn., 1310 Hertz 319-364-4342 
Md Silver Spring, Lienau, 8537 2nd Ave. 

301:588-1970 
MassWeliesley Hills, M. Scott, 20 Walnut 

617-CE:5-0102 
Mich Plymouth, J.M. Flora, Inc., 165 W. Liberty 

313-453-4296 
Minn Minneapolis, '5. Clothier, 7400 Lyndale 

612-869-3231 
NY Buffalo, R. Mitscher, 496 Ellicott Sq. 

716-TL-4-2517 
NY Westbury, Carduner Sis. 516-ED-4-7450 
Ohio Medina, J. Podolny, 317.8 Country Club Dr." 

216 723~1546 
Tex Dallas, J. McKinney, 130S Chemical 51. . 

. 214;ME-I-9450 
WashSeattle, W. Lanphear, 4031 Stonew'lY . . 

. 206-ME-3-4900 

MULTIMETRIC IND., INC., 120-30 Jamaica Ave., 
Richmond Hill, N.Y., 11418, Tel: 212-441-4240; Sis. Mgr: 
D. Kohn .................................................................. Pg. 1524 
Ariz Phoenix, Hytronic·Meas., 1017 North 3rd 
..: . . 60:1-253-6104 

Cal Mountain View, Gado Instr. SiS., 655 Castro 
415-961-2222 

Cal Torrance, Stark Instr. Sis., Box 6398 '. 
. 213-534-2876 

.... _._ .... _. _ ., •• __ ,_ •• ___ ............ loIo ........ 

\JUIV lJ'OlllItll, nYLlullI\" IVltfa:.., '+D'"tv t.:. • .:Jl:J'lIl 

;303-388-4081 
Conn Hamden, Instr. Conslts., 2381 Whitney 

. 203-288-5246 
.Iowa Cedar Rapids, Engrg. SVcs .• 1026 3rd Ave. S.E. 
,. .319-366-1591 

Kans Prairie Vlg., Engrg: Svcs:, 7830' State Line . 
913-649-4000 

Md. Silver Spring, Gawler-Knoop, 10 Old Post' Office 
Rd. . 301-589-4406 

Md Towson, Gawler-Knoop, '807 E. Seminary 
301,825-3151 

MassWaban, Instr. Consultants, Box 25 '617:969-9881 
Mictl YpSilanti, Micro Sis., 217 Taft 313-482-1229 
Mo 51. Louis, Engrg. Svcs., 6717 Vernon . 

314-726-2233 
NJ Roseland, Gawler-Knoop, 14 Beaufort 

201-226-4545 
,NM Albuquerque, Hytronic Meas. Inc., 205 San Pablo, 

S.E. . 505-268-3941 
Ohio Dayton, Micro Sis .• 1250 W. Dorothy 

'. 513-298-3033 
Ohio. Cleveland, Micro SiS., 2000 Lee 216-371-0522 
Pa Doylestown, Gawler-Knoop, Box 794 

215-348-4646 
'Utah Salt Lake Cy., Hytronic Meas., Inc., 2022 S. Main 

801-466-4924 
WashSeattle, Datacom, 2207 Fairview" 206-329-2989 
EXP: NY, Melville, Rocke Inl'l. Corp., 80 Marcus Dr. 

516-694-7800 
For: Can., Downsview, Onl., Componetics, Ltd., 62 

Alness St. 416-636-3673 
For: Can., Montreal, Que., Componetics, Ltd., 6420 

Victoria Ave. 514-342-4117 

MULTITECH AUTOMATION PRODS., 583 Monterey 
Pass Rd., Monterey Pk., Cal., 91754, Tel: 213-283-7773; 
Sis. Mgr: D.B. Froelich .......................................... Pg. 362 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Ala Huntsville, ALMEGA, Hqliday Office Ctr. 
205-881-6635 

Cal .Arcadia, Stark Instr. Sis., 2125 Louise Ave. 
213-681-0532 

Cal Torrance, Stark Instr. Sis., Box 6398 
213-534-2876 

Cal Santa Ana, Stark Instr. Sis., 2110 N. Wright 
714-541-9821 

Colo Boulder, J. Smith & Assocs., Box 3257 
303-449·7509 

NM Albuquerque, J. Smith & Assocs.,Box 8412 
505-255-2111 

Ore Tigard, McLaren-Topp Co.; 12750 S.W. Pacific 
Hwy. 503-639-1136 

WashBelievue, McLaren-Topp Co., Box 250 
206-746-5750 

MULTITECH COMMUNICATIONS, 583 Monterey Pass 
Rd., Monterey Pk., Cal., 91764, Tel:213-283-7~73; Sis. 
Mgr: D.E. Cantrell .................................................. Pg. 324 
Ala Huntsville, ALMEGA, Holiday Office Ctr. 

205-881-6635 
Ariz Phoenix, J. Smith & Assocs., 11032 N. 34th Ave. 

602-942-3233 
Colo Boulder, J. Smith.& Assocs., Box 3257 

303-449-7509 
III Chicago, P. Lind Elctrns., 5483 N. Northwest Hwy. 

. 312-774-1246 
Ind Indpls., P. Lind Elcirns., 3969 Meadows Dr. 

317-547-9178 
Kans Levenworth, McGraw Engrg .. 512 McDonald Rd.: 

913-651-2929 
Minn Circle Pines, P. Lind Elctrns., 10104 Sunset Rd. 

612-786-5770 
Mo Florissant, McGraw Engrg. Co., Box.511 

314-831-0342 
NJ Ridgewood, Hansen Assocs., Box 806 

201-652-7055 
NM Albuquerque, J. S!11ith & Assocs., Box 8412 

505-255-2111 
NY Huntington Sta.; Hansen' Assocs., 20 Rolling Hills 

Dr. 212-947-0379 
Ohio Dayton, Instr. Sys., 3481 Office Pk. Dr. 

513-293-8095 
Ohio CIE!veland. Instr. Systems, 21877 Euclid Ave. 

216-486-0782 
Ore Portland, McLaren-Topp Co., 5319 S.W. Westgate 

Dr. 503-297-2248 
WashBelle.vue, McLaren-Topp Co" Box 250 

206-746-5750 

MULTITECH DATA PRODS., A Multltech Co., 583 
Monterey Pass Rd., Monterey Pk., Cal., 91754, Tel: 
213-283-7773; Dlv. Mgr: A.L White .................... Pg. 363 

MULTITECH MICROELCTRNS., 583 MontereY.Pass, 
Monterey Pk., Cal., 91754, Tel: 213-283-7773; Sis. Mgr: 
D. Bryant ................................................................. Pg. 1543 
Ariz Phoenix, J. Swanson, 4134 N. 44th 602-947-4379 
Cal San Bernardino, J. Pernett, 8738 Sorrento 

714-':;iJ7 .. 5J4;J 
Colo Boulder, J. Smith, Box 3257 303-449-7509 
Fla Orlando, G. Bohman, 5133 51. Charles 

: . 305C855-0274 
III Bellwood, Flat Engrg., 5133 St.' Charles . 

312-547-6200 
~d Wheaton, K·G Elctrns., 11151 Veirs Mill 

. 301-946-4055 
Mo Florissant, Mc-Graw Engrg., Box 511 

314-831-0342 
NJ Ridgewood, Hansen Assocs., Box 806 

~ 201-652-7055 
NM Albuquerque, J. Smith, 401-B San Pedro, N.E. 

. 505-255-2111 
NY Rochester, A & D Devices,.320 N. Washington 51. 

716-586-8033 
Ore Tigard, McLaren-Topp, 12750 S.w. Pacific HwY.' 

. 503-639-1136 
WashBelievue, McLaren-Topp, Box 250 206-746-5750 

MULTITECH POWER SYS., 3100 Pullman. St., Costa 
Mesa, cal., 92627, Tel: 714-557-3962 ................ Pg. 816 
Cal Canoga Park, Snavely Assocs., 22315 Hart 51. 

Cal 
Mo 
NJ 

Tustin, Taylor Assocs., Box 986 
Hazelwood, TechMaik, Box 273 
Richwood, Hansen Assocs., Box 806 

213-348-5258 
714-543-0444 
314-831-6446 

201-652-7055, 
--- Advertisement ---

Design, prototype and· production of 
Pulse Modulators,TWT Amplifiers, 
Signal Generators, High Voltage 
Power Sources .and 'Computer Power 
Supplies for airborne and ground sys­
tems to military, commercial and cus­
tom requirements. Complete magnetic 
and chassis fabrication capabilities. . 

MURA CORP., 50 5; Service Rd., Jericho, N.Y., 11753, Tel: 
516-334-2700; Sis. Mgr: 

MURATA CORP. OF AMERICA, 2 Westchester Plaza, 
Elmsford, N.Y., 10523, Tel: 914-592-9180; Sis. Mgr: J. 

.Alterescu ................................................................ Pg.1418 

MURATA MFG. CO. LTD., Nagaoka-Cho, Otokunlgun, 
Kyoto, Japan, Tel: 075-921-9111; Sis. Mgr: T. Akebl 

Pg.1418 
MUTRON C·ORP., 646 Summer St, Brockton, Mass., 

02402, Tel: 617-588-6110, TWX: 710-345-0194; Sis. 
Mgr: R.R. Forsberg 

MYSTIK TAPE, BORDEN INC, 1700 Winnetka Ave., 
Northfield, III., 60093, Tel: 312-446-4000, TWX: 
910-992-1436; Sis. Mgr: D. McGrew 

. N-H MICROWAVE,INC., Box 887, Red Bank, N.J., 07701, 
. Tel: 201-842-3535; Sis. Mgr: LH: Nilson 

NIP CO., 5620 N. Rosemead Blvd., Temple City, Calif., 
91780,'Tel: 213-283-8854; Sis. Mgr: R.D. Anderson 

NAND FAST, INC., 4'16 W. Erie, Chicago, III., 60610, Tel: 
312-943-4223; Sis. Mgr: H. Maram 

NANOSECOND SYSTEMS, INC., 176 Linwood Ave., 
Fairfield, Conn., 06431, Tel: 203-255-1008 

NARCO AVIONICS, Div. Narco Sci. Inds., Commerce Dr .. 
FI. Washington, Pa., 19034, Tel: 215-643-2900; Pres: 
C. Husick 

NARDA MICROWAVE CORP., Plainview, N.Y., 11803, Tel: 
516-433-9000, TWX: 510-221-1867; V.P.,Mktg: J.P. 
Sqhindler 

NATEL ENGRG. CO., 8944 Mason Ave., Canoga Pk., 
Cal., 91306, Tet 213-882-9620, TWX: 910-494-1959; Sis. 
Mgr: J. Naster ................................................ Pgs. 366,367 
Ala Huntsville, Reynolds, 904 Bob Wallace 

. 205-536-1941 
Cal Encino, Cardinal Assocs., 16024 Ventura 

213-788-4540 
Cal San Carlos, Elctrn. Engrg., Box 997 415-593-2189 
Conn Hamden, J & J Assocs., 935 Dixwell Ave. 

203-624-7800 
Fla 'Clearwater, Perrott Assocs., Box 4532 

813-531-5513 
Fal Orlando, Perrott Assocs., 1607 Forsyth 

• I 305-275-1132 
Ga Atlanta, Reynolds, 175 Wieuca N.E. 404-252-5360 
Mass Burlington, J & J Assocs., 12 Cambridge 

617-272-2606 
Mo 51. Louis, Palatine Engrg., 1573 Warson 

314-426-7055 
NM Albuquerque, Grady Moore, Box .6035 

505-268-2038 
Ohio Dayton, G.l. Ashby, 4130 Linden 513-252-5627 
Pa Meadowbrook, JA D'Aquila, 2047 Washington 

215-947-2589 
Tex Dallas, Synthenetics, 8383 Stemmons Frwy. 

214-631-1740 
NATIONAL ACME, Acme-Cleveland Co., Elec. Controls, 

170 E. 131 51., Cleveland, Ohio,' 44108, Tel: 
216-268-4200; Sis. Mgr: W.M. Marshall 

NATIONAL ASTRO LABS.. 2201 Hollvwood Wav . 
Burbank, Cal., 9'1504, Tel: 213-849-6701; Sis. Mgr: l.R. 
Evans 

NAT:L. BAND & TAG, 721 York 51., Newport, Ky., 41071, 
Tel: 606-261-2035; Sis. Mgr: E. Haas, Jr . 

NATIONAL BERYLLIA .CORP., GreenWOOd Ave. Haskell, 
N.J., 07420, Tel: 201-839-1600, TWX: 710-988-5363; 
Sis. Mgr: H.F. Schmit 
--- Advertisement ---

Manufacturers' of high-purity elec­
tronic and refractory oxide ceramics 
including beryllia, thoria, zirconia, 
magnesia and alumina. Specialty cus­
tom-shapes and standard tubing, cru­
cibles and boats; ceramic-to-metal 
assemblies for semiconductor packag­
ing, microwave wiadQws and other 
electronic devices. Complete facilities 
for mtg. and research on compositions, 
processing and properties of oxide bo-

. dies, foams, fibers and composites. 

NAT'L CERAMIC CO., 500 Southard St., Trenton, N.J., 
08602, Tel: 609-394-5373; Sis. Mgr: E.A. Domber 

NAT'l. COIL CO., Box 1040, Douglas, Ariz., 85607, Tel: 
602-364-4409; Sis. Mgr: P. Smith ' 

NATIONAL ELCTRNS., A Varian Sub., Box 269, Geneva, 
III" 60134, Tel: 312-232-4300, TWX: 910-237-1685; 
Sis. Mgr: H. Albertine 

NAT'L. INSTR. LABS., 12300 Park Lawn .Dr., 'Rockville, 
Md., 20852, Tel: 301-881-2800; Sis. Mgr: D.I. Steele 

NATIONAL LEAD CO., Elctrns. Dept., Box 420, 
Hightstown, N.J., 08520, Tel: 609-448-3200; Sis. Mgr: 
D.B. McCulloch ...................................... : ... Pgs. 1980-1982 
Cal Buribank, Weightman & Assocs., 1226 W. Olive 

Ave. 213-849-7711 
Cal' Menlo Pk., V!leightman & Assocs., 120 Santa 

Margarita Ave. 445-325-2885 
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MANUFACTURERS & SALES OFFICES DIRECTORY NAT· NEF 
Fla Boca Raton. Lynch-Gentry Assocs .• 1680 N.W. 

9th SI. 305,391-7946 
Fla SI. Petersburg. Lynch-Gentry Assocs .• Box 13248 

813-347-5131 
III MI. Prospect. Magnuson Assocs .• Box 130 

312-956-0700 
Ind Indianapolis. R.H. Newsom Assocs .• 6320 Wobum 

Ave. 317-849-4442 
Md Baltimore. R. A: Wafer Assocs •• 616 Edmondson 

Ave. 301-744-1133 
MassNew1on. Normell Assocs .• 10 Day SI. 

617-969-5478 
Mich Muskegon. NL Inds. Inc .• Box 787 616-722-1154 
Minn SI. Paul. Magnuson Assocs .• 1246 W. 7th SI. 

612-227-8495 
NJ 'Riverton.,Given Assocs .• Box,183 609-829-7249 
NJ Union City. Bressler Assocs .• 4808 Bergenline 

Ave. 201-864-9577 
NY New York. Bressler Assocs .• Inc. 212-695-3727 
NY Niagara Falls. NL Inds .• Inc .• Box C. Bridge Sta. 

716-285-9304 
Ohio Cleveland. Jay Engrg. Co .• 4712 W. 130th si. 

. 216-252-0486 
Ohio Dayton. Jay Engrg. Co .• 1721 E. 3rd SI. 

513-253-2151 
NAT'L. LEAD CO .• Metal Div.; 111 Broadway. New York. 

N.Y .• 10006. Tel: 212-732-9400; Mktg. Mgr: T.R. 
Zilnardi 

NAT·L. MIDCO INDS .• INC .• Box 5433. Trenton. N.J .• 
08638. Tel: 215-943-7010; Sis. Mgr: J.H. Carpenter. Jr. 

NATIONAL MOLDITE. 250 South SI.; Newark. N.J .• 01114. 
Tet 201-589-8860;·Sls.Mgr: S. Lowenberg 

NATIONAL SEMICONDUCTOR. 2900 Semicndctr. Dr .• 
Santa Clara. Calif .• 95051. Tel: 408-732-5000. TWX: 
910:339-9240; Sis. Mgr: F. Kvamme 

NAT'L SEMICONDUCTORS, 331 'Comella St, 
Plattsburgh, N.V., 12901, Tel: 518-561-3160; Mktg. Mllr: 
D.F. Clifton ...... __ ............. ; ........... _ ............... : ....... Pg.1814 
Ala Huntsville, BJR Research; Box 4422 

, 205-881-3569 
Ctii uittru.iititt • ..i. i.. MC\:'UY ~o .• 1:f4U Alma 6[. 

213-246-2134 
Conn Farmington, Keyco Assocs., Box 357 

203-677-1771 
III Glenview, Nerc Elctm., 2106 Valley Lo 

312-729-5075 
Mass Needham, KeycD Assocs., 10 Keamey 

617·449·2600 
Mich Farmington, Davis & Martensen Co., 22725 

Orchard Lake Rd. 313-474-8300 
NJ Upper Montclair, 0 & R, 248 Lorraule ' 

. , . 201-744·8378 
NY Huntington, A~rews & Andrews, Inc., 140 E. Main 

SI. " '516-692-8686 
.ohio Wickliffe, D. Steffen, 30212 Lakeland 

216-944·8080 
Ohio 'Day ton, D. Steffen,.1201 Hempstead 

, 513-293-3145 
Pa Phila., H.A. Goodman, 401 W. Mt.Airy 

215-247-7116 
Tex Richardson, Thomton/Leeper Bctm., 423 Melrose 

214·231·6891 
For: Can.,. Montreal 378, Que., Nat'" Semiconductors,' 

2150 Ward 514-744-5507 
NATIONAL SONICS,43 Milbar Blvd., Farm;ngdale, N.Y., 

11735, Tel: 516-694-5110; Sis. Mgr: N.J. Poulls 
NAT'L-STANDARD CO." Niles. Mich .. 49120, Tel: 

618-683'81.00, TWX: 818-684-2397; V.P. Mktg: W.O. 
Peace ' , 

NATIONAL-STANDARD CO., Auto Arc Div .. 22000 Lunn 
Rd., Strongsville, Ohio, 44136, Tel:'216-238·5i 11; Sis. 
Mgt: D.C. Martinez 

NATIONAL TEL-TRONleS CORP., 55 Northern Blvd., 
Great Neck, N.V~ 11021, Tel: 516-466-61001 SIB. Mgr: 
C.J. Siebert ...... _ ....... __ .................. _ ................ 9g. 2850 

Cal Burbank, Shephard-Stem Co., 4109 W. Burbank 
Blvd. . 213-849-6671 

Cal San Mateo, L.H. Harriss Co., 204.E. Hillsdale 
Blvd. 415-341-2809 

Cal Van Nuys, Shepard Comps. Co., 16152 Covello 
SI. 213-787-4610 

Colo Boulder, Straube Assoc., Box 1649 ,303-443-8600 
Conn Hamden, H. Mandell Co., Box 5473 203-248·7441 
Fla Coca Bch., T.G. Frazee, 4800 Ocean Bch. Blvd. 
Fla' FI. lauderdale, Sproch Sis. Inc., 3520 W. Broward 

Blvd. 305-587-3792 
III Chicago, Rozner Sis. Co., 4720 N. Central Ave. 

, '312-AV-3-0022 
Ind Fl Wayne, McNabb-Brase & Assocs., 424 W. 

Ludwig Rd. 219-464-8558 
Ind Indianapolis,3951 N. Meridian 317-926-2439' 
Ind Indianapolis, McNabb-Brase & Assocs., 4002 

Meadows Dr. 317-545-8167 
Iowa Ft. Dodge, H. Morrison, 236 Seventh Ave. N. 
MlissRevere, H. Mandell Co., Box 24 617·284-5623 

See Page 957 for TRADE NAME DIRECTORY 

Mich SI. 'Joseph, McNabb & Assocs., Inc., 606 Maln SI. 
. 616·983-7242 

Minn Minneapolis, Heimann Co., Inc., 5603 Lyndale 
Ave., S. " 612:827-5457 

NJ Nutley, Falk·Baker Assocs., 382 'Franklin Ave. 
201·681-2430 

NY MassaPequa, S.F. Elctms., 234 Normandy Rd.' 
. 516-CL-2-9896 

NY Pompey, S.F. Foster Co.; Inc., 2806 Henneberry 
Rd. . " 315-67703333 

NY Rochester, S.F. Foster Co., Inc., 386 Culver 
Pkwy. ' ' , 716-288-9912 

, NC Raleigh, A.B. Andrews Co., Sle. 1401, Branch 
Bank & Trust Co. ,919-833·5565 

Ohio Cincinnati, W.F. Needles, 5539 Stokeswood Ct. 
, 513-922-2176 

Ohio Cleveland, J.O. Olsen Co., 16201 Shaker Blvd. 
216-752-5444 

Ohio Dayton, C.V. Clark Co .. 1629 Shroyer Rd. 
513-298·9066 

Okla Tulsa, Allied Comps .. Inc., Box 4768 
918-939·2848 

Ore Salem, M.K. Wlddekind Co., Inc., 3292 Sunnyview 
Ave. N.E. 503-363-8445 

Pa Philadelphia, R.J. Cooper,: 2828 Sandyford Ave. 
215·MA-4·5466 

Pa Piitsburgh, E.A. Snefsky, 104 Elatan Dr. 
, 412-279-2550 

Tex Dallas, Allied Comps., Inc., Box 38009 
214:348-6860 

'tex HoUston, Allied Comps., Inc., 6400 Westpark Dr. 
" , . 713-782-5406 
WashSeattle, M.K. Wlddekind Co., 815 W. Ewing SI. 

, 206-284-8020 
'EXP: Fla, N9. Miami Baach, Manrep Corp., 1925 N.E. ' 

150th St.' 309-949-3457 
EXP: N.Y., New Vork, Empire Exporters, Inc., 123 

Grand,Sl , 
For: Can., ,HamUton, Ont., Cartwright Agencies, 153 

Ua.in e.. w . . A1A...I:"'la.nI.JCU .. - --- --_. 
For: Can., Montreal, Que .• MCIntyre Agencllis, 3600 

Berclay Ave. 514-731·9618 
NATIONAL TIME & SIGNAL, 21803 WyoiningAve., Oak 

Pk., Mich., 48237, tel: 313-J0-4-8281; Sis. Mgr: J. 
Guay 

NAT'L. UNION ELEC. CORP., Elctms. Div., Bloomington, 
, III., 61701, Tel: 309-8~8-2367, TWX: 510-352-2170; 

Sis. Mgr: B. Hart 
NATIONAL VACUUM PLATERS, INC., 2641 E. Hagert St., 

Philadelphia; Pa., 19125, Tel: 215-GA-5-o168; Pres: 
, S.H. Salop 

NAT'L. WATER LIFT CO., Div. Pneumo Dynamics, 2220 
Palmer Ave.. Kalamazoo, Mich., 49001, Tel: 
616-345-8641, TWX: 616-381-2844; Mktg. M9r:,J. 
Jarboe 

~T'L WIRE .. CABLE, Dept. EEM, Service Dlv., 136 
Sin Fernando, Rd., Los AJII8IIS, Cal., 80031, Tel: 
213-225-5611, TWX: 110-321-41551 SIB. Mgr: J.B. Miller 

Pg •• 3038-3045 
Ariz Phoenix, K. Jahn Co., Box 15621 802-956-9060 
Cal La Jolla, J:J. Colbert, 2501 Via Viesta 

714-454-1500 
Cal San Mateo, National Wire & Cable Corp .• Box 226 

415-344-3066 
ConnWethersfleld, Conipek Corp., Box'37 ' 

, 203,563-4784 . 
Fia Orlando, J.W. Berrett Assocs., Box 14205 

, , .' 305·277-2857 
Fla Orlando, J.W. Barrlltt, 1616 N. Orange ' 

, , ' 305-850-0165 
III ' Elmhurst, Scott Assocs .. 663 Fairview 

312-279·5681 
Kans Kansaa City, PrOduction Automation, Box 11584 

, , "816-763-2132 
Md Glell-Bumie, F. Lott Co., BOx 534 301·744-4611 
Maas Needham, Com/Pek. 77 Wexford St. 

. 617-444-1259 
Minn MPts., Tech. AssoCS., 6121 Excelsior 

. . '612-929-6721 
NJ PIne Brook, J.W. Richardt Co., BOx 357 

201-227-0600 
NY Ontario Ctr., Gahrs & KehoaAssocs., 344 Rte. 

104 ' 315-524-8045 
NC BGhtanla, Candor Co., Inc. ',919-924-1480 
Ohio Cincinnati, Luebbe Sis. Co., 2649 Erie Ave. 

. 513·871-4211 
Pa WynnewoOd, H.J. Fairbanks Co., Box 124 

215·MI-2-5816 
Tex FI. Worth, J. Gibbs Assocs., Box 16040 

817·AX-2-1065 
WaahSeattle. Bergford, 56 CaIH. Ave. 206-937·6664 
For: Can., Toronto, Onl;, oavnronex, 2 Tycos 

, 781-5401 

(NES) NATIONWIDE ELCTRN. SVs., 7N662 Rle. 53, 
I188C8, III.,' 60143, Tel: 312-n3-0370, TWX: 
9111-651-47131 Sis. Mgr: R. White ........................ Pg. 365 

--- Advertisement ---
'NES has a broad range of products 

which 'include such things as: digital 
clocks, accumulalors. code translators. 
data acquisition systems, process con­
trol computers, system interface ele­
ments, electronic time clocks and 
various systems components. 

Besides this large selection of stand­
ard, products, NES is still interested 
and builds custom-fitted systems and 
equipment in any quantities, single to 
magnitudinous. This is economical1y 
feasible because of the modular and 
versatile' construction designs and 
practices utilized by NES. 

NATVAR CORP., Box 67, Rahway, N.J., 07065, Tel: 
201-388-8800, TWX: 710-996-5860; Sis. Mgr: RA 
Reilly . 

NAUGLER ENGRG., INC., Off Dunham Rd., Beverly, 
Mass., 01915, Tel: 617-922-5634; Sis. Mgr: CA 
,Osborn ' 

NAYBOR. E.V. LABS., INC., 26 Manorhaven Blvd., Port 
Washington, N.Y., 11050, Tel: 516-PO-7-43OO; Sis. 
Mgr: E.V. Naybor 

NAZ-DAR INT'L., 1087 N. N.orth Branch SI., Chicago, "", 
60622, Tel: 312-943-8338; Sis. Mgr: S.J. Nickels 

NCI, INC., Capacitor Div., 5900 Australian Ave., W. Palm 
Beach, Fla., 33407, Tel: 305-842-3201, TWX: 
510-952-7618; Sis. Mgr: J.R. Behrens 

NEBEL, R.E. LAB., 31 Whitehall Blvd., Garden City, N.Y., 
11530, Tel: 516-741-6603; Sis. Mgr: R.E. Nebel 

NEC AMERICA INC., See Nippon Elec.tNEC America 

~~.~." ~~.~R:'~~~~'~.!.II!!.~' .!'.~~I!t~.n~~~! .~~a~~, -_ ... ,_ ......... ,._ .. _ ............. _ .... , ......... -............ -- .... -.-.-
Mgr: J.H. Hueckel ............................................. _Pg.1291 
Ala Huntsville. BCS Assocs., Box 1273 205-881-6220 
Ariz Phoenix, Barnhill Three, 537 E. Osborn Rd. 

602-263-1250 
Cal Glendale, lristr. SpecialiSts, 1109 S. Central Ave. 

213-245-9404 
Cal San Diego, Instr. Spacialists, 1901 State 51. 

714-232-2017 
Cal Santa Clara, Instr. Specialists, 2359 De l.a Cruz 

Blvd. 408-244-1505 
Colo Da'1ver. Ba,:"hlll One. 1170 S. Sheridan Blvd. 

303-934-5505 
Conn Brookfield Ctr., Webb Assocs., Junction Rd. 

203-775-0055 
Fla Orlando, BCS Assocs., Box 6578 305-843-1510 
III Chicago, Carter Elctrns .• 4919 W. 63rd SI: 

312-585-5485 
Ind Indianapolis, Carter Elctrns., 6333 Hollister Dr. 

3 17-293-0696 
Kens Overland Pk., Tech. Reps., 9009 W. 95th SI. • 

913-381-5852 
Mass Bedford, Webb Assocs., 5 Shawsheen Ave. 

617-275-8310 
Mich DetrOit, Electro Sis. Assocs., 11211 Morang Dr. 

313-526-8800 
,Mlnn Minneapolis, Carter Elctms .• 1025B Evergreen La. 

612-544-9393 
Mo Hazelwood, Tech. Reps., 8618 Latty Ave. 

314-524-6900 
NJ Union, SBM Assocs., 1519A Stuyvesant Ave. 

, 201-687-8737 
NM Albuquerque, Barnhill Three, 1410 0 Wyoming 

N.E. 505-299-7658 
NY Pleasantville, SBM Assocs .• 28 Hobby SI. 

, 914-769-1811 
NY Rochester, SBM Assocs., 4515 Culver Rd. 

716-266-1400 
NC Greensboro, BCS Assocs .• Box 6426 

919-273·1918 
Ohio Cleveland, Electro Sis. Assocs., 851 E. 222nd SI. 

216-261-5440 
Ohio Dayton, Electro Sis. Assocs., Overlook Br .• Box 

3122' 513-426-5551 
Pa ' Jenkintown, PDC Corp., Benson-East 

, 215-887-9610 
'Pa Pittsburgh, Bectro SiS., Assocs., 201 Penn Ctr. 

Blvd. 412-371-9449 
Tex Houston. Barnhill Two, 3810 Westheimer 

713-621-0040 
Tex Richardson, Barnhill Two. 312 N. Central Expwy. 

214-231-2573 
WISC Milwaukee, Carter Elctrns., 6400 W. Capitol Dr. 

414-464-5555 
For: Can., New Westminster, B.C., A. Crawford' 

Assocs.,721 Aldford Ave. 604-524·1161 
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For: Can .• Malton. Dnt.. A. Crawlord Assocs .• 6427 . 
Northam Or.: " I • 416-67.8·1500 

For: Can .• Ottawa. Dnl.. A. Crawford Assocs.. 37S . 
Churchill.Ave. 613-725-3354 

For: Can .• Longueuil. Que .• A. Crawford Assocs .• 157 
SI. Charles SI. w. . 514-670-1212 

NEILL ENGI;'lG. CC .• 1'34 Western Ave .• Akron • .ohio. 
443313. Tel: 216-867·5458; Sis. Mgr: G. Neiil 

NELSCN·HERSHFIELD. ELCTRNS .• 1~48 W.Campbell 
Ave .• Phoenix. Ariz .• 85015. Tel:. 602·264·1348; Sis. 
Mgr: R. Milne 

NELSON ROSS ELCTRN8., 5 Oelaware, Lalce Success, 
N.Y., 11040; Tel: 5'16-328-1100, TWX: 510-223-0414; Sis. 
Mgr: E. Feldman ._ ••••••••• ;._.~ .• ~ ••• _._ ••• _ •• __ Pgs. 536,537 
Ala Huntsville; J. L Highsmith. 3322 S. Memorial 

:205-881-3294 
Alas Anchorage. Arva. Inc .• Box 759 9il7~272.5231 
Ariz Phoenix. T.L. ,Snitzer Co .• 15 N. 40th PI. 

602~273-1673 

Cal Cupertino. T. Snitzer. 10320 Saratoga·Sunnyvale 
. . 408·257-8333 

Cal Los Angeles. T. Snitzer. 9005 Exposition 
213-836-6170 

Colo benver. Bennewitz. 2801 E. Colfax' 303·399·1132 
Conn Hartford. Instr. AssOcs .• 234 Murphy 

203·525~9367 
Fla .orlandO. J. Highsmith. 2543 Industrial 

, 305·293·5202 
III Chicago. L Green. 5218 W. Diversey . 

" 312·286-6824 
Ind Indianapolis. L. Green. 1111 E. 54th 311.253-2087 
Iowa Cedar Rapids. EngrQ; Svcs .• 1026 3rd Ave.; S.E. 

". .' . 319-3S6,1591 
Kans Prairie Vlg .• Engrg. Svcs .• 7924 A State Une· 

913-849-4000 
Md Bethesda. S & S Assocs .• 7720 WISconsin 

301-1154·1434 
MassBedlord. Instr. Assocs .• 175 Middlesex 

, . '. 617·275:.0700 
, Mich Detroit. H. Teplitz. 2S847 Grand'River 

31H37·0058 . 
Minn Mpls:. L Green. 6~!!5' UniverSity. N.E. 

612·781·1611 
Mo " SI. Louis. Engrg. Svcs .• 6111 Vernon " 

" ' 314·126-2233 
NY Great Neck. Meas. Tech .• 295 Northern 

516-482-3500 
NM Albuquerque. Bennewitz Assocs .•. 9720 Candelaria 

N.E. 505·298-6775 
.ohio Cleveland. H. Teplitz. 3945 Meadowbrook, ' 

. 216-371·2044 
NC Charlotte. J. Highsmith. 3733 MOnroe 

104·333-7743 
Ckla Tulsa. Data Engrg .• 4580 E., 50th SI., , 

. 918-622-3753 
.ore Portland. Arva. Inc .• 2035 S.W. SSth St 

503·292-8762 
Pa E .. King of Prussia. S & S. Bora Une ' 

, 215-265-3450 
·Tax Richardson. Data Engrg .• 177 S. Central 

, 214·231·4846 
WashSeattle. Arva. Inc .• 1320 ProspeCt SI. 

, 206-622-0177 
NELSCN STUD WELDING CD .• United·Carr Div. TRW Inc .• 

E. 28th & Toledo Ave., Lorain; .ohio •.. 44055. Tel: 
216·245-8931; Sis. Mgr. A.E.lgoe 

NEPTUNE ELCTRNS. CD .• 30 West 15th St. New York. 
N.Y .• 10011. Tel: 212·CH·3-8130; Partner: I.M. Afflas 

NES, INC~ see Nationwide Elclm. Sys. 

NESHAMINY TRANSFORMER, DIY: Neshamlny EJctni, 
Edlso~urlong Rd.. Furlong, PL, 18925, Tel: 
215-194-7411;·SIs. Mgr: P.F. Klein __ • ___ Pg. 2165 
Cal Altadena. D. Wagner Assoc .• Box 485 

. 213·MU·I-40s0 
III Downers Gr .• Richmar Elctm .• , 915 Burlington 

, 312·9S8-0118 
NH Nashua. Bell Controls. 139 Peele Rd.. . 

, .' 603-8BS"2021 
NJHaddonfield. Thomas. 138 Haddon 609-UL-4·3011 
NY Rockville Centre. Magneco Inds.. Box 181 

516-764-4000 
NY Syracuse. W. Zimmerman. 112 DeWitt 

315·GR-4-4889 
Tex Houston. Tex. Special Elctm .. 7024 Maplerldge 

713-S86-SS71 
NESDR ALLCY CCRP .• 666 Passaic Ave .• W. Caldwell. 

N.J .• 07006. Tel: 201·228-0400; Sis. Mgr. M. Feldman 
NESTER/FAUST MFG. -C.oRP .• 2401 Ogletown Rd.. 

Newark. Oela .• 19711. Tel: 302·737-6330; Sis. Mgr: J.t". 
Hofmann 

NETW.oRK INDS .• INC .• Box 397. Bayonne. N.J .• 07002. 
Tel:· 201-437·3929; Sis. Mgr: A.A. Mercer 

NETWCRKS ELCtRN. C.oRP .• 8750 011 Soto. Chaisworth. 
Cain .• 91311. Tel: 213-341-0440; Sis. Mgr: B.A. 
Maxwell '. '. 

, NEl)MADE -PR.oDS. C.oRP.. 720 VJhite PlaIns Rd .• 
Scarsdale, N.Y., 10583, TeI,914·725-49OO; Sis, Mgr: R. 
NauJoneS 

NEUTRONIC CORP .• ,Box 82f;, BridgatoI'I. Mo •• sa044.Tel: 
314·27B-4M6; Sis. Mgr: A.G. Tumminello 

NEW ENGLAND ELEC, ,WIRE. W Main. St. Usbon. N.H •• 
03585. Tel: 603-838-8629; SIS. Mgt: C. MCK9IIZie 

NEW EN.OLAND INSTR.,14KeIICId La.; NatleIe, M ..... 
01760, Tet 117-87M711, TWX: 710-3~ Sla. MSlr: 
P. Bums _._'_' _.~ __ . _..;.. __ •• Pga.·282O,2U1 
Ala Hurmiville. Young & Lawrence. 2907 Govemer 

. , . 205-539-6515 
Ariz Scottsdale. Cornpar ROcky MI .• 84th W. First 

. 802·947-4338 
. Cal Palo Allo. O·DonneIi. 19558 EI Camillo Real 

, . 415-327·9260 
Cal TorranCe, O·DoMeII. 18053 Crenshaw 

213.323·9243 
Colo Denver, Campar RoCky Mt. 4600 E. Asbury 

, 303-157·7821 
Conn WallIngfOrd. Underwood Sis., sO S. '1:.269-4845 

Aa .orlando. G. ~n. 8990 Lake Ellen.or 
• 305-.855-0274 

Fla' Wlllter Pk., Young &'LaWrence. 601 N. New York 
. . 305-647-6929 

1(Kl; I"t Wayne. Tri-State. 3220 Broadway 
. . 219-466-35417 

,Ind. Hobart. J. PopP Sis: Co •• 1133 Lin.colnSt ' 
, .' 219·942·1962 

KIIIlS .overland Pk .• PeOzner·Mankus. BOx 6264 
.' , '.. , , 913·381-0004 
Md Lutharville; Daniel & Co •• Box 124 301·VA-5-3330 
MassWakefield. Urlderwood Sis .• 591. North Ave. 

, " , '617·245-3850 
Mich Farmington. W. Hummqn. Box 501 313-474-0661 
Mi!'ll\ MpIS .•. R. Marshall. 6106 excelSior 612-929-0451 
Me) Hazelwood. Penzner·Man.kus. 40il'Brookes • 

. . 314·731-4334 
. NJ Riverdale, Adamo Sis .• Box 29 ,201-839-44sa 
NM Albuquerque. Campar Roc,ky MI .• 2129 San 

. Mateo NE ..' 505·2S5-1020 
NY Ithaca. B, p&Bn.lne •• 714 W. Clinton. SI. 

. 601·272·2187 
NC Bethania. caridor Co .• Il10. 919·924·1480 
.ohio Clncimatl. Tri-Stata MkIg .• 1717 S8ctIon ' 

. " 513-631·5080 
Ohio Cleveland. Tri-State MkIg .• 25000 EuClid 

216-731·9207 
Pa Glenside; DanIel & Co •• Box 3' 215-TU·7-05S0 
Ter.n BrIstol. Candor, Co.,- Box 3204 703-669-7632 
Tex Dallas;' Evans & McDoWeU. Box 35093 

214·FL-1-1sa9 
Utah Salt Lake City. ciImPar Rocky Mt .• Box. 15008 

, " ., BOl·384·1163 
WBsnseame. Associated Ind .• 57 i i S~ HuciSori 
;' . " . . 206-723-5&pO 

NEW HAVEN WIRE & CABLE. INC., Box 2S8. New Haven. 
Ind .• 46774. Tel: 219·749-1102; Sis. Mgr: W.F. 
Hackensmilh. Sr. -. . 

NEW HERMES ENGRAVING MACH. CORP •• 20 Cooper 
~ •• New York. N.Y •• 10003. Tel: 212·777-3080; Sis. 

, Mgr: H. Sl!sSkfIId ' . , 
NEW LDNOONINSTR. CO:. INC.;'Box 189. 'Newl.ondim. 

COM .• 06320. Tel: 203-443-8451; Sis. Mgr: I.A. Cohn 

NEWPROo. ENGRG., Su~ WabUh Magn_ Final a 
Webster Sta., W8bnI!. 111!I .. 41!992. Tet 219-583-2,." 
TWX: 810-290-2722; SIa. Mgr: R.W. Sow+ra 

. . , , ,', pga. 1792,1793 
,Cal Hun.tinQton. Sch .• Camps .• 17875 Beach . 

, .' ,714-847-$SS4 
Cal Palo Alto. Conips .• 1020 Corp. Way 416·961·9C1$4 
Colo DenY&r. Walter Engrg .• 880 Bonnie Brae. 

, ' '. '.' .' .,303·777·5585 
III Des Ptahies~ Cooinbs Assocs .• 1 ilot' E: TouhY . 

312·298·4830 
Ind Wabash, New ·Prcid. 'Engrg •• 1 st & Webstar 

, . '. ' 219-563-219,1 
Md Gaithersbuig. Wright Co;. 19003 Cottfielci 

202·296-0979 
MasSMiitori. P.T.McCarthY. 69 Gulliver St. 

817-686-3154 
Mich Detroit. A. 8\Um8nberg. 20250 Briarcliff . 

, ' ' 313-341-4737 
NJ Clark,OoIan. Assocs .• 195 DoISet Dr. 

201-382·2797 
NY Syracuse. Carlan Reps.. 3850 James St. 

. 315-437·2921 
OhIo Daytoll. Neal B8ar Corp •• lsea E. 00«IIhy 
.' .- 513-29!l·35S8 

OhIo W. Richfield. Neal Bear, 3435 Streebboro 
218-659-3331 
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Ore Portland. R. Legg Co .• 4475 S.W. Schoils Ferry 
Rd. 503,292-8824 

PaNarberth. WhfteiKeystOllll. 100 N. Essex 
215·MD-4·6505 

Tex Ft. Worth. W. Fralla. 6100 camp BoWie 
, . 817·738·2002 

Wise Brookfield. R. Jenzake. 945 Apple Tree 
414·251-4804 

EXP: N.J.; Matawan.. MJK Int'l.. 225 Matawan. 
201·SS3·9527 

, NEW·TRDNICS CORP .• 15800 CommerCe Pk. Dr .• 
'Brookpark • .ohio. 44142. Jel: 216·267.3150; Sis. Mgr: 
W.C. McNlIIl .'. ,'. 

NEW y.oRk .S.oLDER C.o., 684 East 133rd St.-, Bronx. , 
N.Y .• 10454. tel: 212-CY·2·314O 

N.Y.-TESTiNG LABS .• INC .• 81 Urban Ave .. Westbury. N.Y .. 
11590; Tel: 516-Ep.4-7770; Sis. EiIg: J. Gaspari 

NEWBURY INDS .• INC .• 10975 Kinsman. Rd., Newbury • 
.ohio. 440S5. Tel: 216-564·2285; Sli:Mgr: P. Sorensen 

NEWCOMB AUDI.o PRODS. CO,,12881 Bradley Ave .• 
· Sylmar. Cain .• 91342. Tel: 213-369-1921: Sis. Mgr: R. 

Newcomb 
NEWMAN. M.M. CORP.. 7 Hawkes St. Marblehead, 

Mass .• 01945. Tel: 617-631·1100; Pras: M.M. Newmatl 
NEW~ORT LABS .• INC .• 630 E. YOlM1g St. Santa A!IlI. Cal .• 

92705. Tel: .714-540-491.4. TWX: 910·595-1787; Sis. 
Mgr: LH. Bec!<er. , . , 

NEY. J.M. CD .• MaplewOod Ave .• Bloomfield. CoM .• 
, 06002,-Tel: 203·242·22111; Dir. of Mktg: D.V. LandiTl8lm 

NH. RESEARCH. INC •• 1510 S. Lyori SI.. Slihta Ana. Calif .• 
927DS. Tel: 714-835·1616; Sis. Mgr: F. Sch!1Iles 

NIELSEN- HARDWARE C.oRP., 770 Wethersfield Ave .• 
',Hartford. Conn .• ,0611l1. Tel: 203·522-8145. TWx: 

.710-425-2970; Sis. Mgr: G.E. Swanson . . 
NILSEN MFG. C.o.,'920Hwy. 21. Haines City. Fla.; 33844. 

· Tel: 813-422·1197; Sis. Mgr: M. zamzOW . 
, NIPPERT CO .• 825Pittsbuigh Dr .• Delaware • .ohio. 43015. 

Tel: 614-3sa·I981;V.P: J.E. NipPert 

NIPPON ELECTflIC/NECAMERICA, 21'10 Park Ave., N.v ~ 
N.Y., 10017, Tel: 212-6&1-3420, TWX: 710-581-3376; 
Pres: S. Abe .. ..,. ....... _ •• _. _____ .... _ ... :.. ..... ,;_Pg. 1487 
Cal Los Angeles. Nippon ,Elec. Co .• Ltd .• 9841 AIrport 

Blvd. . 213-776·5923 
III' ChIcago. Nippon Elec. N.Y .• Inc .• 500 N. Mi!:higan 

Ave.· " . 312-828·9494 
NY New York. NliiPori Elee. N.y.; Inc .• 200 Park Ave. 

. 212-881-3420 
NtnNE, INC .• Div. of ShultOl! Inc .• Rte. 46. Clifton. N.J •• 

07015. Tel:.201·779·4B00;.Sls. Mgr: J.W. Beckley 

Nje CORP., Sub. 01 Ccmdec Corp., 2ClBoright Ave., 
K,rt1lwoi1h,' N.J., 07033, Tel: 201·272-8000, TWX: 
71o-89&-5i67; _ Mgn J.R. Hoeffler ..,...,.Pgs.818-825 
Ala ,Huntsville. Col·lns. Co .• Box 4246 205-881-1835 
Ariz Phoenix. Moxon Elctms .• 15 N. 40th PI. 

, . . 602·273·7363 
. CIII Los Angeles. Moxon Elctms .• 231, . .Pontius Ave. 

. 213·272·9311 
IJ!! ~Qn'niAnil UI'i.VI'\n I=It'!tmct "M4 t:liAmAt ~t 

~- - .••••. _ .•. -_._ .• -- - . --714.274-11525 

Cal Sunnyvale. Moxon EI~rns .. 1259 Birchwood. Dr .. 
, '.' 408·734·4352 

Colo Littleton. Sci. DeviceS-SW.4943 E. Gaddes CI. 
. . . .' . 30Hi;e-1888 
ConnHamdIio. Instr. C!lIlSlts .• 2381 WhII1ley Ave. 

.' 203~248-4174 
Fla .oriando. cOl.lris;Co .• 100 •• Box 13189 . ' ., 

, .' 305-423-1815 
III Chic8go. Carter Elctms .• lnc .• 4919 W. sard St. 

312·585·5485 
liwi Iridl8naj)ollq. carter EICtms .• Inc •• S333. HollIS. Dr. 

'317·293.:0.96 
Kans .overland Pk •• Tech. Reps .• Inc .• 9009 W. 95th'SI. 
· .:, . 913-381·5852 
Mel Rockville. Masa, Inc;. 12601 TwinbroOkPkwy. .. 

. ,-, ' , . .301-881-8430 
MassWaban; Inslr. C()nslts.. 81 WYman SI. , 

611,989·9881 
Mich Grand Rapids, Sheridan ~ .• Box 6312. 

616-94,9·8110 
MIcI\ Lathrup Village. Sheridan Assoc .• Box 128 

, . 313·353-3333 
Mitm M;nrieapo!is. Carter E;lctms .• 1025B Eve~n,la. 

, ' ,612·544·9393 
Mo " Hazelwood. T911h; R8ps .• 8618 Latty.Ave. 

314·524-6900 
NJ Fort Lee. Tech. MkIg. Assoc .• 4 Horizon Rd. 

, . 201.·224-6911 
NJ ~rchantvill&. MegargellHimmelstein. 67«;15 Park 

Ave. . ' 609-662·3081 
NM Albuquerque. SCi. Devicas-SW. 4300 Silver S.E. . 

.' 505·2S8-8729 
NY Depew. LabtroniCS •. Inc .•. 5800 Trilllsit Rd. 

716-S85·411 1 
NY Jonesville. Labtronlcs. Inc .• 3 Eastwood La. 

518-312-6649 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY NJE· NOV 
NY Syracuse, Labtronics, Inc., 130 Pickard Bldg. 

315-454-9314 
NC Winston-Salem, Col-Ins-Co., Inc., Box 5597 

919-765-3650 
Ohio Cincinnati, Sheridan Assocs., Box 37826 

513-761-5432 
Ohio Dayton, Sheridan Assocs., Inc., Box 423 

513-277-8911 
Tex Houston, Sci. Devices, 3827 Richmond Ave. 

713-667-8755 
Tex Richardson, Scientific Devices, Inc., 312 N. 

Central Expwy. 214-231-8106 
Wisc Milwaukee, Carter Elctrns., Inc., 6400 W. Capitol 

Dr. 414-464-5555 

NL INDS., See National Lead Co. 

NOBEX DIV_, Griffith Plastics Corp" 1027 California Dr_, 
Box 4365, Burlingame, Cal_, 94010, Tel: 415-344-7691, 
TWX: 910-374-2840 "_,_""""_"""",_",,,_,_,,Pgs. 1466-1471 
Ala Montgomery, F. Wamble Sis., 3745 Marie Cook 

Dr. 205-542-5889 
Alas Anchorage, Hoffer Entprs., 129 Fifth Ave. 
Ariz Scottsdale, Leddy Assocs., Box 172 

602-947-4379 
Cal Burlingame, J. Logan & Assocs., 844 Stanton Rd. 

415-697-6100 
Cal Inglewood, V & L Assocs., 3412 W. Century Blvd. 

213-671-7688 
Colo Littleton, Leddy Assocs., 7386 S. Platte Canyon 

Dr. 303-794-3918 
Ind Ft. Wayne, McDonald Sis. Co., Box 2846 

. 219-745-9214 
La Metilirie, McKinney Sis. Co., 2012 Condon Ave. 

504-687-1723 
Md Baltimore, M/E Assocs., 320 Hillen Rd. 

301-625-1130 
MassN. Scituate, W.A. Hendrickson Co., 766 Country 

Way 617-545-0652 
Minn Minneapolis, Wenco SiS., .7726 Morgan Ave., S. 

612-866-3639 
1\11 r. ... or~1 .... m. ~AI':: A~~0~': .• :a~ A. ''='0~~I~~i~ ~~\!~. 

609-667-611 0 
Okla Tulsa, McKinney Sis. Co., 1246 E. 28th St. 

916-742-6791 
Tex Dallas, McKinney Sis. Co., 1303 Chemical St. 

214-631-9450 
WashSeattle, Reeve Mktg. Assocs., 4000 Aurora Ave. 

N. 206-632-4290 
NOBLE ELCTRNS., INC., 5025 Seventh St., Carpinteria, 

Calif., 93013, Tel: 605-664-2410 
NOBLE & WESTBROOK, Div. Bristol Brass Corp., 20 

Westbrook St.,. E. Hartford, Conn., 06106, Tel: 
203-289-2717; Gen'l. Sis. Mgr: N.P. Lord 

NOEL MFG. CO. INC., 1415 Blondell Ave., Bronx, N.Y., 
10461, Tel: 212-597-6900 N.L. Tuchy 

NOLO, WALTER, CO., 24 Birch Rd.: Natick, Mass., 01760, 
Tel: 617;653-1635; Sis. Mgr: W. Nold 

NON-LINEAR SYS., INC., Box N, Del Mar, Cal., 92014, Tel: 
714-755-1134, TWX: 910-322-1132; Sis. Mgr: R.F. 
Shull 

NOPCO CHEM. DIV., Diamond Shamrock Chem. Co., 350 
Mt. Kemble Ave., Morristown, NJ, 07960, Tel: 
201-267-1000, TWX: 710-966-7430; VP Mktg: C.E. 
Henry 

NORCROSS CORP., 255 Newtonville Ave., Newton, 
Mass., 02156, Tel: 617-969-7020; Sis. Mgr: A.A. 
Norcross 

NORELCOM INDS., INC., 200 Allen Blvd., Farmingdale, 
N.Y., 11735, Tel: 516-249-7245; V.P. & Sis. Mgr: A. 
Thaw 

NORDEN DIV" United Aircraft Corp., Helen St., 
Norwalk, Conn" 06851, Tel: 203-838-4471, TWX: 
710-468-0788; Sis, Mgr_ Encoders: J,J, Cronan 

Pg,370 
Conn Thomaston, Nelson & Schoonmaker, Box 179 

203-263-5959 
-Fla Orlando, F. Fausett & Co., 711 N. Magnolia Ave. 

305-424-0701 
Ga Smyrna, F. Fausett & Co., Box 276 404-436-5169 
III Des Plaines, Martec Assocs., 1616 Linden St. 

312-296-3331 
Ind Ft. Wayne, D. C. Flanagan, 2512 East Dr.' . 

219-746-1594 
Kans Overland Pk., Palatine Eng. SiS., 7520 W. 63rd SI. , 

913-262-5643 
MassArlington, Nelson & Schoonmaker, Box 169 

617-643-5454 
Mich Soulhfield, Sterling-Lowell Co., 21251 Civic .Ctr. 

Dr. 313-354-6130 
Minn Minneapolis, M. Franklin Co., 7710 Computer Ave. 

612-920-8014 
Mo ' St. Louis, Palatine Eng. Sis., 6622 St. Charles 

Rock Rd. 314-426-7055 
NJ Phillipsburg, Tronix Inc., Box 349 201-859-3944' 
NY New York, Haber-Ramp, 2315 Broadway 

212-799-4040 

See Page 957 for TRADE NAME DIRECTORY 

NY Skaneateles, Nelson & Schoonmaker, Box 34 
315-685-5056 

SC Greenwood, F. Fausett & Co. 803-451-7647 
Va Henry, F. Fausett & Co., Gen. Del. 703-365-5221 
WashSeattle, J. B. Jolly, 10119 51st St., S.W. 

206-938-4166 
EXP: Conn, E. Hartford, United Aircraft IntI., 400 E. 

Milin St. 203-565-3394 
For: Can., Longeuil, U.A.C., Ltd., Box 10 514-677-9411 

NORGUS SILK SCREEN CO., INC., 56 Sylvan Ave., Dept 
E., Clifton, N.J., 07011, Tel: 201-471-9600; Sis. Mgr: E. 
Farrell 

NORMAN INDS-, 814 Diversey Pkwy" Chicago, III., 
60614, Tel: 312-348-6888.""_, __ "_,,,,.,,_,,,,,,,, •• ,,,,_,,.Pg. 532 
NORPLEX DIV. UOP, Norplex Dr., LaCrosse, Wisc., 54601, 

Tel: 608-764-6070, TWX: 910-267-2574; Sis. Mgr: C.J. 
Williams 

NORTEC ELCTRNS. CORP., 3697 Tahoe Way, Santa 
Clara, Cal., 95051, Tel: 406-732-2204; Sis. Mgr: M.H. 
Phelps 

NORTH AMERICAN ELEC. LAMP CO., 1520 North 13 St., 
SI. Louis, Mo., 63106. Tel: 3'4-CE--'-2565; Sis. Mgr: L. 
Lander' 

NORTH AMERICAN ROCKWELL CORP., Air Maze Div., 
25000 Miles Rd., Cleveland, Ohio, 44126, Tel: 
216-292-6800, TWX: 610-422-2215; Sis. Mgr: G.O. 
. Krueger 

NORTH ATLANTIC INDS., 200 Terminal Dr., Plainview, 
N.Y., 11803, Tet 516-0V-I-8600, TWX: 510-221-1879; 
V.P. Mktg: F.G. Roberts ""_,,_""" Pgs. 368,369,530,531 
SERVICE CENTERS . 
Cal North Hills,"Elect. Standards Repair Svc., 13416 

Wyandott SI. 213-765-4224 
Fla Orlando, BCS Assocs., 940 N. Fern Creek Ave. 

305-843-1510 
Ala Huntsville, BCS Assocs., Box 1273' 205-661-6220 
Ariz Phoenix, Meas. Conslts., 4510 N. 27 Ave. 

602-264-1279 
Cal Long Beach, Product Data, 3760 Orange 

1)1l]_l:l'U:;_1777 _._--_ .... 
Cal San Diego, Product Data, 8799 Balboa 

714-279-2342 
Cola Arvada, Meas. Conslts., 6660 Ralston Rd. 

303-423-0010 
Conn Glastonbury, Instr. Reps., Box 165 203-633-0777 
Fla Orlando, BCS Assocs., Box 6578 305-843-1510 
III Chicago, P. Lind, 5483 Northwest Hwy. 

312-774-1246 
Ind IndianapoliS, P. Lind, 3969 Meadows 

317-547-9178 
Kans Overland Pk., Tech. Reps.~ 9009 W. 95 SI. 

913-381-5852 
Md Baltimore, Dyna Rep. Ca. 301-539-5146 
MassArlinglon, Instr. Reps., 1046 Massachusetts 

·617-646-1034 
Minn Circle Pines, P. Lind, 10104 Sunset BI. 

612-786-5770 
Mo Hazelwood, Tech. Reps., 8618 Latty Ave. 

314-524-6900 
NM Albuquerque, Meas. Conslts., Box 6081 

505-344-3575 
NY Depew, Labtronics, 5800 Transit 716-685-4111 
NY Endicott, Labtronics, Inc. 607-748-0509 
NY Schenectady, Labtronics, Inc. 518-372-6649 
NY Syracuse, Labtronics, 130 Pickard Bldg. 

315-454-9314 
NC Greensboro, BCS Assocs., Box 6426 

. , 919-273-1918 
Pa Fairview Vlg;, Acromatix, 3118 Germantown 

215-279-0377 
Tex Houston, Scien. Sis., 6400 Westpark 

713-781-2711 
Tex Richardson, Sci. SiS., 777 S. Central Expwy. 

. 214-231-6542 
Va Springfield, Dyna Rep., 5265 Port Royal 

, 703-321-8630 
WashBelievue, Sci. Devices NW., 854-106th Ave., N.E. 

, 206-454-0900 
Wisc Milwaukee, P. Lind Elctrns. Co. ENterprise 1611 
EXP: N.Y., Plilinview, North Atlantic, 200 Terminal 

516-681-8600 

NORTH ELEC. CO., Electronetics Dlv., 553 5, Market 
SI., Galion, Ohio, 44833, Tel: 419-468-8279, TWX: 
419-464-4860; Mktg. Dlr: N.J. McCarty 

Pgs. 826,827,2651 
Ala Huntsville, Winfield Southeast, 512 Lanier 

205-536-0857 
Cal San Fran., Artwel Elec., 1485 BayShore 

415-467-1880 
Colo Denver, Franklin Sis., 1924 S. Navajo 

303-922-3623 
Fla No. Miami, Winfield Elctrn., 1875 N.E. 149th 

305-945-6544 
Ga Atlanta, Winfield Southeast Ca., 2991-0 N. Druid 

Hills Rd., N.E. 404-636-3023 

HawaHonolulu, Aloha Assoc., 225 Liliuokalani 
806-922-3819 

III MI. Prospect, Laver & Stearns, 1030 E. NW Hwy. 
. 312-259-6300 

Ind Indpls., M. Cunningham, 720 E. 65th 
219'485-3612 

MassLexington, R. Purinton, Inc., 28 Park St. 
617-475-7055 

Minn Mpls., R. J. Siedare, 4724, 42nd 612-533-2294 
Neb Lincoln, Mktg. Assocs., 1200 N. 79th 

402-434-5244 
NJ Fair Lawn, Bixon Assoc., Box 305 201-797-5356 
NY Webster, E.A. Kershaw, 216 Shorewood 

716-671-6365 
NY Smithtown, J. McCarron Co., 82 River Hgts. Dr. 

516-724-3809 
NC Raleigh, Winfield Southeast Co., 4909 Carteret 

Dr. 919-787-2841 
Ohio Wickliffe. D. Steffen, 30212 Lakeland 

216-944-8060 
Ohio Dayton, D. Steffen & Assoc., 1201 Hemp. 

513-293-3146 
Pa King of Prussia, Rivco, Box 338 215-265-5211 
Tex Dallas, Jacobson Co., Box 9702 214-363-7584 
Va Oakton, Prod. Mgl. Co., 11405 Vale Spring 

301-948-0493 

NORTH HILLS ELCTRNS-, INC., Alexander PL, Glen 
Cove, N_Y., 11542, Tel: 516-671-5700; Sis. Mgr: V_ Macri 

Pgs. 817,1339,2967 
NORTHEAST ELCTRNS. CORP., Box 649, Concord, N.H., 

03301, Tel: 603-224-7466, TWX: 710-361-1886; Sis. 
Mgr: H.E. Carey, Jr. 

NORTHEAST SCIENTIFIC CORP., 30 Wetherbee St., 
Acfon, Mass., 01720, Tel: 617-263-2711 

NORTHERN ENGRG. LABS., 357 Beloit St., Burlington, 
Wise., 53105, Tel: 414-763-3591; Sis. Mgr: J_D_ 
Holmbeck ........ _ ........ _ ... _ ........... _ .... _ .... _ .......... _ .. , .... Pg.14t9 
Cal Burbank, Tech-Source, 2104 W. Magnolia 

213-849-8863 
CI"!lI t;~~?~.!?~'?'~. '."'.'. ~. \A./i~~~!'!~ •• ~~~ -::. ~~. !-!~~!'!~~~ 

813-446-7072 
III Chicago, E. Schmeichel, 5968 W. Chicago 

312-378-2070 
Mass Needham, Hatch Assocs., 12330 Highland, 

, 617-444-3310 
NJ Bergenfield, H. Gray, 20 Foster St. 201-384-3643 
Ohio Wickliffe, W. J. Brauer, Box 305 216;943-0801 

NORTHERN PRECISION LABS., INC., 202 Filirfield Rd., 
Filirfield, N.J., 070PS, Tel: 201'227-4800, TWX: 
710-734-4301; Sis. Mgr: T. Monaca 

NORTHERN SCI., INC., SUb. TRACOR, Inc., 2551 W. 
Beltline, Middleton, Wise., 53562, Tel: 608-836-6511, 
TWX: 910-280-2521; Sis. Mgr: W.J. Buffo 

NORTHFIELD PRECISION INSTR. CORP., 4400 Austin 
Blvd., Island. Pk., N_Y., 11558, Tel: 516-431-1112; Sis. 
Mgr: M. Farber _._ ........ _._ ....... _ ••. _ ... ,_ ... __ ._ .. _ ..... _ ... _._.Pg, 1625 
Cal Pasadena, Electra-Mechanical Instr., Inc., 1388 E. 

Walnut 213-MU-1-2748 

NORTON ASSOCS-, INC., 10 DI Tomas Ct., Copiague, 
N.Y_, 11726, Tel: 516-842-4666; Pres: R.S- Norton 

, Pgs. 312-315 
NORTON COATED ABRASIVE & TAPE DIVS., Dept. 7111, 

Tray, N.Y., 12181, Tel: 518-273-0100; Sis. Mgr: D.H. 
Paul 

NORTON CO., 1 New Bond St., Worcester, Mass., 01608, 
Tel: .617-853-1000 

NORTON· CO., Metals Div., 45. Industrial Pl.,. Newton, 
Mass., 02164, Tel: 617-969-7690; Sis. Mgr: E.R. 
Einarsen 

NORTON CO., Vacuum Equip. Div.,'160 Charlemont St., 
NeWlon, Mass., 02161, Tel: 617-332-5800; Sis. Mgr: J. 
Flood 

NORTRONICS, 810110th Ave., N., MIlls., Minn., 55427, 
Tel: 612-545-0401; Mktg. Mgr: M. Kronfeld '. 

. Pgs. 316-319 
Cal Van Nuys, Nortronics, 7120 Hayvenhurst 

213-988-4290 
ConnEss6x, J. Stawicki Assoc., Westibrook Rd.' 

203-767-8568 
NJ; Cherry Hill, Trinkle SiS., 500 N. Kings Hwy. 

. 609-667-3500 
NJ' Montclair, Compo Marketers, 151 Valley 

. ,201-746-6717 
NORWALK THERMOSTAT CO., 100 N. West St., Norwalk, 

Ohio, 44857, Tel: 419-663-0822; Sis. Mgr: D.H. 
Callihan 

NOVA ELECTRIC' MFG. CO~ 263 Hillside Ave:, Nutley; 
N.J., 07110, Tel: 201-N0-1-3434; Sis. Mgr: N.J_ Gottfried 

Pg,828 
Cal Mountilin View, Gado Instr., 655 Castro 

415-961-2222 
Colo Boulder, A.L.S. Elctms., 1932 Fourteenth 

303-447-2436 
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Conn Bristol, E·P·R, Inc., 281 Vera 'Rd. 203·584·2202 
,Ga ' Atlan\B., Brennan AssocS., Inc., Box 372 

, , , , '\04-469-8324 
IIi '" ,Crystal Lake, Power Conversion ProdS;", 42 E. St. 

815-459·9100 
III ' Skokie, Custom Elect. Sys., 4821 Main 

, 312·679·1424 
Md , Silver'Spgs., Gawler·Knoop, Ten Old Post Off. 

, 301·589·4406 
MassConcord; E·P.R,lnc., 1113 Lexington Rd. 

617·259·8429 
Minn Mpls:., Electrical Jobbers Equip., 1120 Glenwood 

612·377·7904 
Mo St. Louis, Coombs Assocs., 11734 Leckland Indl. 

Dr. 314·542·3399 
NJ Ridgewood, Hansen Assoes., Box 806 , 

201·652·7055 
NM Albuquerque, A.L.S. Elctrns., Box 11626 

, .. 505·268·9600 
NY ,Liverpool, Rayelco Elctrns., Inc., Box 189 
NY New York, Henley &,Co., 202 E. 44212,986·5544 
Ohio Worthington, Ohio Instr., 505 Whitney 

614·885·0743 
Utah Salt Lake City, A.L.S. Elctrns" 3385 South 2770 

East 801·363·2921 
WashSeattle, Datacom Assoes., 2207 Fairview E. # 12 

206·329·2989 
EXP: N.Y., N:Y., Henley & Co., 202 E. 44th St. 

, ", ·2j2·YU~6·5544 
For: Can., Calgary, Alberta, Canadian Dynamics, 
'122:17thAve: SE 403·265·6500 
For: Can., Don Mills; Onl., York Instrs., 1262 Don Mills 

Rd. " 416·445·1255 
For: Can., Vancouver, B.C., Canadian DynamiCs, 8264 

St. George 604·325·3201 
NOVATRONICS, IIIIC., Box 878, Pompano Beach, Fla., 

33061, Tel: 305·942·5200; TwX: 510·956·9878; Sis. 
Mg,: J. Cianciarulo ' 

NUCLEAR·CHICAGO, 2000 Nuclear,Dr.,'Des Plaines, III.: 
60018, Tel: 312·298·6600; VP Mktg: R.A. Hagglund 

NUCLEAR CORP. AMER" N4clear Div., 2 Richwood PI., 
Denville, N.J., 07834, Tel: 201·627·4200, TWX: 
710·987·8487; Sis. M9r: D. Pessolano 

NUCLEAR DATA, INC., 100 W. Golf Rd., Palatine, III., 
60067,Tel: 312·529·4600;V.P. Sis: C.J. ,Long, Jr. 

NUCLEAR DIODES, Box 135, Prairie View, III., 60069, Tel: 
. 312·634·3870, TWX: 72·6407; Sis. Mgr: JW. Orth 
NUCLEAR, EQUIP. CHEM.· CORP., 165 ,Marine St., 

Farmingdale, N.Y., 11735, Tel: 516·CH.9.8454; Sis. 
Mgr:, E. Backstrom ' '" ' 

NUCLEAR MEAS. GORP., 2460 N. A,linQtonAve., 
Indianapolis, Ind., 46218, Tel: 317·546·2415; Sis. '-IIgr: 

, L.G. Vaughn., ' 
NUCLEAR PRODS. CO:, ,Eiox . 1178, EI Monte, Calif., 

91734, Tel: 213·283·2603; Sis. Mgr: R.M: Evleth 
, NUCLEAR RESCH.' CORP:, Street Rd. & 2nd St.' Pike, 

Southampton; Pa., 18966, Tel: 215·357·5015; Sis. Mgr: 
D.S. Pollock 

NUCLEAR SUPPLY CO., 422 Washington Bldg., 
Washington, D.C., 20005, Tel: 202·ST ·3·3480; Sis. 
Mgr: A. Rochman 

NUCLEAR 'SYS., Box 98, Garland, 'Tex., 75040, Jel: 
214·276·0543; Mgr: R. Marlow' " 

NUClEONJC PRODS., 6660 Variel Ave., Canoga Pk, Cal., 
,91303,'Tel: 213-887'1010, TWx: 910'494·1954;' Sis. 
Mgr: J. Goldman " 

NUCLIDE CORP., AGV Div., 916 Main St., N. Acton, Mass., 
01720, Tel: 617·263·2936; Genl Mgr: D.J. Marshall 

Nl)RAD, INC., ?165 Druid Pk. Dr., Baltimore,Md:;212", 
Tel: '301·46,!'1700,; Sis. Mgr: H.' Rutstein 

NUS CORP., Underwater & Elct;n. Sys. Div., Box 248, 
Patamus, "N.J., 07652, Tel: 201·265·2400; Sis. Mgr: 
JW: Torrance" ," 

NUTEK "INDUSTRIES, Box 651, Mountain View, Cal., 
94040, Tel: 415·321·0495; Sis. Mgr: J.C. Meyer 

NUTMEG SCREW MACH. PRODS., Box 1470, Waterbury, 
, Conn., 06720, Tel: 203·879·1496; Sls .. Mgr: T.J. Iorio 
NVF CO., Box 68, Yorklyn, Del., 19736, Tel: 302·239·5281; 

, Sis. Mgr: q. Le Van 

NWl TRANSFORMERS, Nothelfer Winding labs., Box 
455,Trento!', N.J., 08603, 1'el:'609-882.2500; Sis. Mg'r: R. 
Graham ..... : ............... , .............................................. Pg. 2966 
Tex Dallas, Titan Reps, 6434 Maple Ave. 

, " 214:357·8266 
NY·GLASS PLASTICS, 7314 E. Madison St., Paramount, 

Calif., 90723, Tel: 213·636·1035; Sis. Mgr: A .. Willis 
NYE, WILLIAM F., INC'., P.O. Box G·927; New Bedford; 

'Mass., 02742, Tel: 617·996·6721; Sis. Mgr: G.B. Mock 
NYLOGRIP PRODS. CO., 281 Winter, Waltham, Mass., 
,,02154, Tel: 61Z-891·81 00, TWX: 710·324·4832; Sis. 

, "Mgr: N.R. Houghton ' 
NYLOK CO. DIV., USM Corp., 611 Industrial Ave., 

Paramus, N:J., 07652, Tel: 201·261·9400, TWX: 
201·262·2243; Sis. Mgr: RW. Rundle 

NYLOMATIC, CORP., 137 Nolan' Ave., Morrisville, Pa., 
19067, Tel: 215·295·4151; Sis. Mgr: Calvin Engel 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NYLTITE CORP. AMERICA, 3451 S. Clinton Ave:, S. 
Plainfield, N.J., 07080, Tel: 201-561·1300; Sis. Mgr: F. 
Ramz 

NYTRO~ICS. INC" CapaCitor DiY., Orange St., 
Darlington,' S.C., 29532, Tel: 803-393-5421, TWX: 
810-&65-2182; Sis. Mgr: R.M. Andersen .......... Pg.2434 
Ariz Phoenix. Barnhill Five, 531 E.' Osborn Rd. 

, ' 602·263·1,250 
Cal Los Angeles, Clemick·Neenan & Assoc., 654 N. 

Sepulveda Blvd. '213·476·1272 
Cal San Lorenzo, W. Parks, Box 36' 415·357·4240 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

" 303·934·5505 
conn No. Haven, Compo Rep., 22 Broa,dway' , " 

203·239·9762 
Fla Orlando, Florida'Elctrn, Engrg. SiS., 601 N. Fern 

Creek 305·425·0032 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill .PI., 

N.W. 404·237·2273 
III Chicago, Balhorn & Welch, 1925 N. Harlem 

, 312·889·5011 
Iowa Cedar Rapids, Balhorn & Welch, Box 1521 ' 

319·363·9970 
Kans Prairie Village, Thunderbird Tech. Sis. & Svc., 

4014·A W. 95th SI. 913·642·7220 
Kans Wichita, Thunderbird Tech. SiS., 7707' E. Osle 

316·684·3941 
Le Metairie, Cartwright & Bean, Box 73336 

504·887·5225 
MassNeedham,Comp. Rep., 1116 Great Phiin 
, 617·444·2484 

Md Bethesda, Warren Mount Co., 4924 51: Elmo Ave. 
301·657·9312 

Mich Ann Arbor, H. C. Heym, 1615 Chalmers 
313·971·6552 

Minn SI. Paul, Wagner Compo Conslts., 542 S. Snelling 
Ave. 612-698·0331 

Mo Hazelwood, Thunderbird Tech. Sis. & Sves., Inc., 
400 Brookes Dr. 314·731·4343 

Mo 51. Louis; Thunderbird Tech. SiS., ,Box 12849 
314·542·6488 

NJ Englewood CliffS, Sprung/Nussbaum, 120 Sylvan 
201·947·6767 

NM Albuquerque, Barnhill Five, ,1410 D. Wyoming, 
, N.E. 505·299·7658 

NY Rochester, WA Franklin SiS., 179 Hillary' 
716·889·4849 

,.NY Syracuse, WA Franklin 'Sis., ~ Standish 
, 315·446·1120 

NY Whitesboro, W. A. Franklin SiS., 42Glenridge 
315·736·0323 

NC Charlotte, Cartwright & Bean, 625 Harwyn Dr. 
, 704·333·6457 

Ohio CinCinnati, G & H SiS., 10599 Chester 
513·771·8231 

Okla Tulsa, H.J. Daly, 5836 S. 70th East Ave. 
918·627'4159 

Pa Narberth, J. Bresson, 107 Forrest 215-839·6770 
Tenn Memohis. Cartwrioht & Bean. 560 S. Coooer 

, • 901 ~276·4442 
Tex Dallas, M.M.S. Comps., Box 20263 214·357·6893 
WashBelievue, Antage Corp., 300 120th Ave., N.E. 

206·455·3460 
'NYTRONICS, INC., Custom Comps. Grp., Third Ave., 

Alpha, N.J., 08865, Tel: 201·454·1143, TWX: 
510·235·2918; Pres·Mag. Div:J. Potash 

NYTRONICS, INC., ,Essex ,Elctms. ,DIY~ Orange St.; 
Darlington, S.C., 29532, Tel: 803-393-5421, TWX: 
810-&65-2182; Sis. Mgr: P.W, Shatusky .... , ...... Pg. 2498 
Ariz Phoenix, Barnhill, 4900 E. Indian' School 

. ' " ,6~2·959·2115 
Cal ,Gardena, Santa Monica Bell Elec., 306 E. Alondra 

Blvd. 213·321·5802 
Cal ,MenloP~., Bell Elcirns., 1070 O'Brien' 

, 415·323·9431 
Cal San Diego, Bell Elctrns., 8072 Engineer 

, , " , 714·278·4350 
Colo Denver, BarnHill, 1170 S. Sheridan 303·934·5505 
Fla ,Orlando, Fla. Elec. Eng. SiS., 601 f'oI. Fern Creek 

: ' 305·425-0032 
III Chicago, Balhorn& Welsh, 1925 N. Harlem 

312·889·5011 
, Kans Prairie Village, Thunderbird Tech. Sis. -& Svc., 

4014'AW. 95th 51.913·642·7220 
Kans Wichita,Thunderbird Tech. Sis. & Svc., 7707 E .. 

Osie 316·684·3941 
Md Bethesda, W. Mount Co., 7735 Old Georgetown' 

Rd. 301·657·9312 
MassBedford, F.R. Lesser, 20 Haydon Le. 

617·275·7558 
Mich Birmingham, H.C. HeymAssoc.,,1688 ' 

, Buckingham Rd. , 313-644·9166 
Minn Sl Paul, Wagner Comps., 54'2 S. Snelling 

612·689·0331 
Mo st. Louis, Thunderbird Tech. ,Sis. & Sves., Inc., 

Box 6156 314·838·6688 

NJ Englewood CliffS, Sprung/Nussbaum, 120 Sylvan 
Ave. 201·947·6767 

NM Albuquerque, Barnhill Assoes., 827 Pennsylvania, 
N.E. 505·265·7766 

NY Syracuse, W. A. Franklin SiS., 2 Standish Terr. 
, 315-446·1120 

Ohi Cincinnati, G & H SiS., 10599 Chester 
, 513·771·8231 

Okla Tulsa, H. J. Daly, 5836 S. 70th E. Ave. 
918-627·4159 

Pa Narberth, J. Bresson Assoc., 107 Forrest 
, 215-839·6770 

Tex Dallas, Southwest Elec. Inds., 621 Meadows Bldg. 
214·363·1671 

Tex Houston, Southwest Elec. Inds., 1405 S. Post Oak 
Rd. 713·621·3760 

Utah ,Salt Lake Qity, Bamhill, 2459 S. Main 
,801·487·1327 

WashBelievue, Vantage Corp., 300 120th Ave., NE 
206-455·3460 

EXP: N.Y., N.Y., Nan Atlantic Corp., 50 E. 42nd SI. 
212-697·2584 

0& S RESEARCH, INC., 1912 Bannard SI., Riverton, N.J., 
08077, Tel: 609·829·2600, TWX: 609·829·2836; Pres: 
E.R. Sanders 

OAK MFG., Diy. Oak Electro/Nellcs, Dept. EL, Crysial 
lake AYe., Cryslallake, Ill, 60014, Tel: 815-459-5000, 
TWX: 910-634-3353; Sis. Mgr: P.M. Hassett 

Pgs. 1942,1943 
Ariz Phoenix, Shefler·kahn, 2017 N. 7th 602·258·7893 
Cal Inglewood, J. Kent, 5005 W. Century Blvd. , 

213·678·4108 
Cal ,Los Altos, P. Wheaton, 960 N. San Antonio 

415·941,1237 
Colo Denver, I.W. Strong, 635 Canosa CI. 

303·292·6900 
Fla FI. Laud., D. Green, 1040 Bayview Dr. , 

305·563·2681 
'HawaHonolulu, 'B. Kolans & Co., Box 2098 811-628 
La Metairie, J. McKinney SiS., 2012 Condon 

504·887·1723 
Md '.Baltimore, 'Sheffer, 4609 Old Frederick 

301·233·0606 
Mass Andover, R. Kolarik, 30 Park st. 617-475·9390 
Mlch Berrien Spg., C. Preston, Box 249 616-471·1072 
Mo SI. Louis, J.P. carlson, 2316 Putter La. 

314·241·4351 
NJ Haddonfield, Gray Assocs., 8 E. MI. Vernon 

609·429·5300 
'NJ Mountainside, H. Richter, 608 Sherwood 

,201·233·4615 
NM Albuquerque:Shefler.Kahn Co., 408 San Mateo 

Blvd., N.E. 505·265·7077 
NY Fayetteville, H. G. Richter, lric., Box 251' , 

;.iloa6a7.-671;.1 
NY New York, ti. G"Richter, Inc. 212·962·5820 
NY Rochester, E. Schomburg, 1850 Clover 

716·244·0920 
NC Charlotte, O.W. Jones;9 Brittany Ct. 

704·364·4700 
Ohio CinCinnati, L. Grabinger,86i3 Winton Rd. 

513·521·5689 
Ore Portland, B. Bartos, 2035 S.W. 58th Ave. 

503·292·0878 
Tex Bellaire, J.F. McKinney Sis. Co., Box 1026 

" . 713-665·3653 
Tex Dallas, J. McKinney SiS., 1303 Chemical 

214'631·9450 
EXP: III., Crystal Lake, Oak Electro/Neties 

815-459'5000 
For: Can., Aurora, Onl., Oak Electro/Netics Can., Ltd., 

Box 100 416·921·2133 
OAKITE PRODS., INC., 50 Valley Rd., Berkeley Hgts., N.J., 

07922, Tel: 201·464·6900; SiS., Mgr: F.J. McNally 
OAKTRON INDS., Monroe, Wise., 53566, Tel: 

608·325·2121; Sis. Mgr: J.F. Disch 
OAL ASSOCS., INC., 455A Union Ave., Westbury, N.Y., 

• 11590,Tel: 516·334·1940; Sis. Mgr: ,0. Lohkemper 
O'BRIEN,D .. G., INC., 500 Cochituate Rd., Framingham, 

, Mass., 01701, Tel: 617-872·6596, TWX: ·710·380-0643; 
Prod. Mgr: P.C. Doringer 

OCTAGON PROCESS; INC., 35 Archer SI., Edgewater, 
N.J., 07020, Tel: ,201.945.9400; Sis. Mgr: C. Maas 

ODETICS, INC., 1845 S. Manchester, Anaheim, Cal., 
92802,'Tel: 714·530·6050, TWX: 910·594·1461; Sis. 
Mgr: J. Muench ' " ' 

OECO C,ORP., 712 S.E. Hawthorne Blvd., Portland, Ore., 
97214, Tel: 503·232·0161, TWX: 910·464·6146; V.P. 
Gen'l. Mgr: SA Meek 

See Page 3073 To, Get Your Copy of the ,Radio·ElectronicMaster eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY OEM· OPT 
OEM PRODS., Litton' Automated Business Sys., 600 

Washington Ave., Carlstadt, N.J., 07072, Tel: 
201-935-2200; Sis. Mgr: F. Misiewicz 

OGALLALA ELCTRNS., Div. Arnold Engrg. Co., Box 59, 
Ogallala, Neb., 69153, Tel: 308-284-4093, TWX: 
910-620-0322: Sis. Mgr: H.L Harrington 

Pgs. 2754,2755 
Ariz Scottsdale, C.T. Fink & Assocs., Box 434 

602-947-7981 
Cal Palo Alto, Arnold Engrg., 701 Welch Rd. 

415-326-9302 
III Marengo, Arnold Engrg., Box G 815-568-2000 
Ind Huntington, Arnold Engrg., UB Bldg. Rm. 306 

219-356-5224 
MassLexington, Arnold Engrg., Box 309 617-862-2804 
Mich Jackson, Arnold Engrg., 1304 W. Michigan Ave. 

517-784-5663 
Minn Mpls., F.w. Ladky, 7601 Wayzata Blvd. 

612-545-1494 
Mo Grandview, Centech SiS., Box 310 816-763-2900 
NJ Leonia, Arnold Engrg., Box E - 135 Fort Lee Rd. 

201-461-815 
NY Buffalo, Arnold Engrg., 1660 Kenmore Ave. 

716-875-2470 
NC Raleigh, Arnold Engrg., 204 N. Person 

919-828-3270 
Okla Tulsa, Arnold Engrg., Box 4768 918-939-2848 
Tex Dallas, Allied Comps., 10464 N. West Hwy. 

214-348-6660 
Wisc Milwaukee, F.W. Ladky, 4604 N. Wilson Ave. 

414-964-8060 
OGDEN TECHNOLOGY LABS., 1536 E. Valencia .Dr., 

Fullerton, Cal., 92634, Tel: 213-289-4425, TWX: 
910-592-1284; Sis. Mgr: C.D. Richmond 

O'HARA METAL PRODS. CO., 542 Brannan SI., San 
Francisco, Calif., 94107, Tel: 415-989-5390; Sis. Mgr: 
M. Bollock 

OHIO CARBdN CO., 12508 Berea Rd., Cleveland, Ohio, 
44111, Tel: 216-CL-2-6100; Sis. Mgr: D.I. Stoffel 

nUln ~~~.~~'!"!!~~!!~~. '!~~!: ~~===:===!'== A .. _ 

Columbus, Ohio, 43212, Tel: 614-486-9561: Sis. Mgr: J.R. 
Gillard ......................................................... : .. Pgs. 533,1986 
Ala Huntsville, M. D:' Anderson, Box 1466 

205-536-8484 
Ariz Tempe, Windsor Dynamics, 3300 S. Mill 

602-967-3222 
Cal Sherman Oaks, Windsor Dynamics, Box 5500 

213-989-3631 
Cal Woodside, Windsor-Dynamics, 195 Greer Rd. 

415-854-4870 
Conn Meriden, Abott-Allison, Box 467' 203-237-9232 
III Lombard, Quadtron, Box 306 312-627-6800 
Ohio Cleveland, Control DeSign, 7333 Fair Oaks 

216-439-2299 
OHIO STEEL TUBE DIV., Copperweld Steel Co., Shelby, 

Ohio, 44875, Tel: 419-347-2424, TWX: 810-490-2480; 
Sis. Mgr: J.E. Horner 

OHMART CORP., 4241 Allendorf Dr., CinCinnati, Ohio, 
45209, Tel: 513-272-2)31 

OHMITE MFG. CO., 3635 W. Howard St., Skokie, III., 
60076, Tel: 312-675-2600, TWX: 910-223-0805; SIs. Mgr: 
F. Maiale ........... , ...................... Pgs. 1769,2869,2923,2968 
Alas Anchorage, H. J. Lang & Assocs., 1406 47th Ave. 

279-5741 
Ariz Phoenix, Shefler-Kahn Co., Box 1587 

602-AL-8-7893 
Cal Los Angeles, Ohmite Mfg., 5300 Santa Monica 

Blvd. 213-466-3433 
Cal Palo Alto, Ohmite Mfg. Co.; 999 Commerci~1 SI. 

415-.321-6953 
Colo Denver, I.W. Strong & Assoc., Inc., 635 Canosa 

CI. . 303-292-6900 
Conn Waterbury, Coakley, Boyd & Abb~tt, 820 Hamilton 

Ave. 203-756-8766 
Fla Orlando, Cartwright & Bean, 601 N. Fern Creek 

Ave. 305-425-8284 
Ga Atlanta, A. Brown Assocs., 1771 Tully Cir. 

404-636-9446 
III Skokie, Ohmite Mfg. Co .. 3601 Howard SI. 

312-0R-5-2600 
Iowa Des Moines, T. L. Dowell, Inc., 4127 271h SI. 

515-255-6580 
Kans Overland Pk., T. L. Dowell, Inc., 8151 Marty 

913-649-6069 
La Metairie, Cartwright & Bean, 7010 Magnolia CI. 

Mass Needham, Coakley, Boyd & Abbett, 1424 
Highland Ave. , 617-444-5470 

Mich Birmingham, Ohmite Mfg. Co., 725 S. Adams SI. 
313-642-6040 

Minn Minneapolis, F.B. Hill Co .. 7317 Cahill Rd. 
. 612-941-5270 

Mo St. Louis, T. L. Dowell. Inc., 4753 Titan CI. 
314-892-2859 

See Page 957 for TRADE NAME DIRECTORY 

NJ Hackensack, Ohmite Mfg. Co., 40 Zabriskie SI. 
201-488-3690 

NJ Pennsauken, Ohmite Mfg., Cooper Pkwy. Off. 
Bldg., E. 609-663-1703 

NY Rochester, Ohmite Mfg. Co., 3700 East Ave. 
716-DU-I-1890 

NC Charlotte, W.J. Suk Assoc., 1530 E. Blvd. 
704-332-6191 

Ohio Cleveland, Ohmite Mfg. Co., 25000 Euclid Ave. 
216-261-6000 

Ore Salem, M.K. Widdekind Co., 3292 Sunnyview, N.E. 
503-363-6445 

Tenn MemphiS, Cartwright & Bean, Box 4760, 
Crosstown Sla. 901-276-4442 

Tex Dallas, B. Wylds Co., 3505 Turtle Creek La. 
214-522-0120 

Tex Houston, B. Wylds Co., 8385 Westview Dr. 
713-468-3264 

WashSeattle, M.K. Widdekind Co., 815 W. Ewing SI. 
206-284-8020 

OHR-TRONICS, Sub. Mohawk Data Sciences Corp., Box 
406, King of Prussia, Pa., 19406, Tel: 215-265-7700; 
Sis. Mgr: A.A. Potavin . 

OKI ELCTRNS. AMERICA, 500 S.E. 24th SI., Flo 
Lauderdale, Fla., 33316, Tel:' 305-523-7202, TWX: 
510-955-9837; Pres: G.A.S. Roberts 

OKLAHOMA AEROTRONICS, 632 Penns. Ave., 
Hartshorne, Okla., 74547, Tel: 918-297-2566; Sis. Mgr: 
C. Oberst 

OKONITE CO., Wire & Cable Div., Box 340, Ramsey, N.J., 
07446, Tel: 201-825-0300; V.P. & Gen'l. Sis. Mgr: J. 
Hoss 

OLEKTRON CORP., Box 248, Dudley, Mass., 01570, Tel: 
617-943-8810; Sis. Mgr: B.D. McCarthy 

. --- Advertisement --­
Olektron Corporation designs and 
manufactures Signal Processing Com­
ponents for adding, dividing, switch­
ing, frequency (mixers) converting. 
Package styles are Flat Packs, TO-S, 
BNC, 3mm, Type N. All components 
are to' most MIL Standards. 

OLYMPIC FASTENING SYS., Sub. Armco Steel, 11445 S. 
Dolan St., Downey, Cal., 90241, Tel: 213-773-2060, 
TWX: 910-583-1411; Dir. Mktg: F.B. Nance 

OLYMPIC INSTRS., INC., Vashon, Vl'ash., 98070, Tel: 
206-463-2730; Pres: C.A. Crecelius 

--- Advertisement ---

Wire Length Meters (Weights & 
Measures Approved) to accurately 
measure lengths of 1164' to I" diame­
ter wire & flexible cable in feet to 9,-
999 feet and repeat. Reels, collapsible 
and rigid. Bench and floor mounts for 
all Olympic Equipment. Regional 
warehouse stocks. 

OLYMPUS CORP. AMERICA, Two Nevada Dr., New Hyde 
Park, N.Y., 11040, Tel: 516-488-3880; Sis. Mgr: C.E. 
Knight 

OMEGA ENGRG., INC., Box 4047, Stamford, Conn., 
06907, Tel:. 203-322-1666; Gen'l. Mgr: B.A. Hollander 

OMEGA LABS., INC., Haverhill St., Rowley, Mass .. 01969, 
Tel: 617-948-7757; Sis. Mgr: C.M. Watson, Jr. 

OMNI SPECTRA, 24600 Hallwood Ct., Farmington, Mich., 
48024, Tel: 313-477-1234, TWX: 810-242-1463; Sis. 
Mgr: W.A. Johnston 

OMNI-SPECTRA, INC., Arizona Div., 253 S.Hinton, 
Scottsdale, Ariz., 85251, Tel: 602-947-4346, TWX: 
910-950-1296; Sis. Mgr: A.J. Blaisdell 

OMTRONICS MFG., 2406 Leavenworth St., Omaha, 
Neb., 68105, Tel: 402-348-9500, TWX:'91 0-622-8220: Sis. 
Mgr: J. Matejka ........................................ Pga. 2865-2868 
Ariz Phoenix, Dorton Enterprises, Box .16127 

602-263-0414 
Cal Orange, F. Huddleston, 44 Plaza Sq. 

714-639-1941 
Cal Redwood City, Woodworth Co., Box 2165 

415-365-0252 
Colo Denver, Gossard, 12159 W. Dakota Dr. 

303-985-0602 
Fla No. Miami, Winfield EIC1rn. SiS., 1875 N.E. 149th 

305-945-6544 
III laGrange Pk.; Bierhaus SiS., 1013 E. 31 St. 

312-354-51 00 
Iowa Cedar Rapids, J. Vrbik Co., Three-50th 

319-377-8244 
MassCanton, New England Elctrn., 590 Wash. 

617-828-4835 
Minn Mpls., Hasse & Assocs., Box 22707 612-588-0551 
Mo Hazelwood, J.C. Mankus, 400 Brookes 

314-731-4334 
NJ Emerson, J. Rudy Assocs., 24 Bland 

. 201-567-5880 
Ohio Cincinnati, Comps., Inc., 11820 Knollsprings 

513-721-2997 

Ohio Cleveland, Comps., Inc., 7461 N. Linden 
216-VI-2-2737 

Tex Ft. Worth, W. Fralia, 6100 Camp Bowie 
817 -PE-8-2394 

WashBain Bridge Is., Viking Sis., 59 Bill PI. 
206-842-5611 

EXP: Conn., Stamford, Dage Corp., 757 Main St. 
203-324-3123 

ON-GUARD CORP. AMERICA, 350 Gotham Pkwy., 
Carlstadt, N.J., 07072, Tel: 201-939-5822; Sis. Mgr: J. 
Meyerson 

ONAN DIV., Onan Corp., 1400 73rd Ave., N.E., Mipls., 
Minn., 55432, Tel: 612-786-6322, TWX: 910-576-2833; 
V.P. Mktg: W.J. Auger 

OPAD ELEC. CO., INC.,43-12 Walker St., New York, 
N.Y., 10013, Tel: 212-W0-6-0380; Pres: H.L Opad 

Pg.829 

OPAMP LABS., 172 S. Alta Vista Blvd., Los Angeles, 
Cal., 90036, Tel: 213-934-3566; Sis. Mgr: B. Losmandy 

Pg.1292 
OPTICAL ELCTRNS., Box 11140, Tucson, Ariz., 85706, 

Tel: 602-624-8358; Sis. Mgr: J.D. Ricks 
OPTICAL GAGING PRODS., 26 Forbes St., Rochester, 

N.Y., 14611, Tel: 716-328-9090; Mktg. Mgr: J.A. 
Bernardini 

OPTICAL INDS., 1218 E. Pomona St., Santa Ana, Cal., 
92707, Tel: 714-547-4159; Sis. Mgr: C.A. French 

OPTICON CHEM., Div. Dynalysis, Box 2445, Palos Verdes 
Peninsula, Cal., 90274, Tel: 213-830-8304; Sis. Mgr: 
C.W. Lolcoma 

OPTICS TECHNOLOGY, 90.1 California Ave., Palo Alto, 
Calif., 94304, Tel: 415-327-6600, TWX: 415-492-9241; 
Sis. Mgr: R.J. Aplin 

OPTIMA ENCLOSURES, Div. Scientific Atlanta, 2166 
Mountain Ind'i Blvd., Tucker, Ga., 30084, Tel: 
404-939-6340, TWX: 810-766-3967: SIs. Mgr: Philip A. 
Stokes .................................................................... Pg. 2320 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton 

205-536-5306 
Ariz Phoenix, Hytronic Meass., 1017 N. 3rd St. 

602-253-6104 
Cal Long Beach, Scien.-Atlanta, 4300 Long Beach 

Blvd. 213-428-7515 
Cal Los Altos, SCien.-Atlanta, 960 N. San Antonio 

415-941-1616 
Colo Denver, Hytronic Meass., 4940 E. 39th Ave. 

303-388-4081 
Aa Orlando, Gentry Assocs., 550 N. Bumby Ave. 

305-841-7740 
Fla St. Petersburg, Genrty Assocs., 4152 49TH Av~. 
S.· 813-867-7820 

Ga Tucker, SCien.-Atlanta, 2166 Mtn. Ind. Blvd. 
404-939-6340 

III . Rosemont, Cozzens & Cudahy, 9501 W. Devon 
312-825-1144 

Ind Indianapolis, Cozzens & Cudahy, 21 Beachway 
Dr. 317-244-2456 

Me Bladensburg, Scien.-Atlanta, 5801 Annapolis 
301-779-1515 

MassLexington, Zieco, 18 Muzzey SI. 617-861-8300 
Minn Minneapolis, Cozzens & Cudahy, 750 France Ave. 

S. 612-920-1022 
Mo Emundson, Cozzens & Cudahy, 10534 Natural 

Bridge) 314-423-1234 
NJ Leonia, Scien.-Atlanta, 135 Fort Lee 

201-461-5340 
NM Albuquerque, Hytronic Meas., 205 San Pablo, S.E. 

505-268-3941 
NC Burlington, Gentry Assocs., 116 E. O'Neal Ave. 

919-227-2581 
Ohio Medina, Cozzens & Cudahy, 735 S. Court SI. 

216-725-5660 
Okla Tulsa, Carey-Wolf, Zerbe, Box 7425 

918-622-9233 
Ore Hillsboro, Showalter-Judd, 1445 N.E. Arrington 

503-648-6372 
Tex Ft. Worth, Carey-Wolf, Box 12425 817-738-1702 
Tex Houston, Carey-Wolf, Zerbe, 4031 Broadway 

713-643-2114 
. Utah Salt Lake City, Hytronic Meass. 
WashSeattle, Showalter-Judd, 1806 S. Bush PI. 

206-324-7911 
OPTIMATION, INC., 9421 Telfair. Ave .. Sun Valley, Calif., 

91352, Tel: 213-768-0830, TWX: 910-498-2710; Vice 
Pres: R.D. Webb . 

OPTIMIZED DEVICES INC., 220 Marble 'Ave., 
Pleasantville, N.Y., 10570, Tel: 914-769-6100; Sis. Mgr: 
C.A. Winick 

OPTO-METRIC TOOLS, Sub/E. Leitz, Link Dr .. Rockleigh, 
N.J., 07647, Tel: 201-767-1320 

OPTOELECTRONICS, INC., 1309 Dynamic St., Petaluma, 
Cal., 94952, Tel: 707-763-4181; Sis. Mgr: L.L. Roberts 
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OPTOMECHANISMS,INC.,40 Skyline Dr.; Plainview, N.Y., 

11803, Tel: 516-GE-3-8100, TWX: 510-221-1882; 
Exec. V.P: W.O. MacLean . 

OPTRON CORP., 30 Hazel Terr., Woodbridge, Conn., 
06525, Tel: 203-389-5384; Sis. Mgr: 'Bruce l. Adams 

ORBIT, INC, Box 351, Deming Air Base, Deming, N.M., 
88030, Tel: 505-546-7175; Pres: C. Tilden 

ORBIT INDS., Div. Countis ·Inds., Box 1444, San Luis 
Obispo, Calif., 93401, Tel: 805-544-1770; Sis .. Mgr: 
E.M. Countis . . .. 

ORBIT INSTR. CORP., '131 Eileen Way, Syosset, N.Y., 
11791, Tel: 516-WA-I-6310; Sis. Mgr: M. Dancik 

ORGANIC PRODS. CO., Box 428, Irving, Tex., 75060, 
. TWX: 214-254-4342; Pres: J.C. Walter 

ORIEL OPTICS CORP., 1 Market SI., Stamford, Conn., 
06902, Tel: 203-348-4247; Sis. Mgr: D. Pomfret 

ORION PRODS. CO., 155 San Lazaro, Sunnyvale, Cal., 
94086, Tel: 408-245-4479; Sis. Mgr: J. Willis 

ORTOFON DIV., Elpa Mktg. Inds., Inc., Thorens & Atlantic 
Aves., New Hyde Park, N.Y., 11040, Tel: 
516-746-3002; Sis. Mgr: P.A.Stone. 

OSBORNE TRANSFORMER CORP., 3834 Mitchell Ave., 
Detroit, Mich., 48207, Tel: 313-568-0700; Pres: J.R. 
Osborne 

OSTBY & BARTON CO., Box 6267, Providence, R.I., 
02904, Tel: 401-739-7310, TWX: 710-381-1584; Sis. 
Mgr: W.A. Webb 

OTIS RADIO & ELEC. CORP., 222 Ave. E., Hawarden, 
Iowa, 51023, Tel: 712-552-2144,TWX: 712-992-1790; 
Sis. Mgr: R. Otis ' 

OVEN INDS,,' Sub; Greenray Inds" Box 229, 
Mechanicsburg, Pa., 17055, Tel: 717-766-0721: Sis, Mgr: 
T,M. Nolan " ........................ , ................................... Pg. 1394 
Ala' Huntsville, Beacon Elctrn., 3322 Memorial S,W. 

205-881-5031 
Cal Altadena, D. Wagner Assocs., Box 485 

. . 213-681'502i 
Cal Burlingame, J. Striker, 1319 Howard Ave. 

415-342-1425 
Fla FI. Lauderdale, Beacon Elctrn;, 651 NE 45th 

305-564-4298 
Fla Maitland, Beacon Elctrn., Box 1278 305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peach Tree 

404-351-3654 
'" Skokie, Sallro &,.Assoc., 373(l Dempster 

• 312·588-0905 
MassReading, C. Geder, Box 232 .. 617-944-3105 
'NJ Englewood, Andrews & Andrews, 44 N. Dean 

, 201-569-8800 
NY Huntington, Andrews & Andrews, 140 E. Main 

'516~92-8686 
NY Syracuse, Falso Inc., Box 5211 315-463-0266 
Ohio Medina, McShane, Box 523 216·725-4568 
Pa Hatboro, De Shawn, 218 Beatrice 215·055-9111 
Tex Dallas, J.A. Green Co., 7118 Envoy CI. 

214-631-7450 
Tex Houston, J.A. Green Co., 3400 Montrose SI. 
Va Falls Church, Beacon Elctrns., 207 Park 

. 703-534-1673 
EXP: pa., MeChanicsburg, llreenray, 840 W (;hurch 

. 717-766·0246 
For: Can., Montreal, Que., Rutherford Agencies, Box 

1 013, SI. Laurent 

OVENAIRE, INC., 706 Forrest St., Charlottesville, Va., 
22901, Tel: 703-293-5148, TWX: 510-587-5461; SIs. Mgr: 
LA. Thacher .... ; ............. ~ ........................... Pgs. 1420-1423 
Ariz Scottsdale, AR/TEC, 8214 E. Coolidge SI. 

602,947-6304 
Ala Huntsville, Vaughn Electrosources, Sahara 011. 

Pk. 205-881-8830 
Cal Millbrae, Melvin SI.. 113 EI Camino Real 

415-697-6922 
Cal' Van Nuys, R.L. Assocs. 213-780-1666 
Colo Denver, Walter Engrg., 880 Bonnie Brae 

. 303-777-5585 
Fla Maitland, Ellis & Assocs., Box 1261 306~45-1.101 

'" Chicago, T. Hunter, 5653 W. Irving Pk. . 
'. 312-777-2500 

Ind Indpls., Scott Elctrns .. 1300-02 N. Penna .. 
317-635-8951 

Iowa' Des Moines. KSW Assocs., 3831 43rd 51. . 
. 515-219-9235 

Md Baltimore, C. ,Emrich, Rolling & Wilkins Ave. 
. 301-747-8348 

Mass Natick, Naton-Neenan, 20 Strawberry Hill 
617-235-.1966 

Mass Sudbury, Naton~Neenan Assocs., Bo,,'203" 
617-893-0914 

Minn SI. Paul, Countryman, 1821 Univ.' Ave.' 
612-645-9151 

Mo Kansas City, KSW Assocs', 7546 Troost 
816-363-5651 

Mo SI. Louis, KSW Assocs., 2319 Hampton 
314-781~111 

NJ" Haddonfield, Mesa Tech., 70 Tanner SI. 
.' . 609-429-9531 ' 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NY Bullalo, Quality Comps., 4541 Main SI. 
716-839-4170 

NY Melville, TX Sis., Inc., 900 Walt Whitman 
, 516'271-5850 

NC Greensboro, L & 0, Inc., Box 7243 91'9-292-3201 
.Ohio Cleveland, Scott Elctrns., 1836 Euclid 

, 216-861-2627 
Ohio Dayton, Scott Elctrns., 517 Hulman Bldg. 

. . 513-223-2652 
Tex Dallas, Stevens Sis., Box 34493 214-241-2574 
WashSeaitle, F. H. Haight Co., 3212 E. Lake 

206-322-1818 
OWATONNA TOOL CO., 395 Eisenhower Dr., Owatonna, 

Minn., 55060, Tel: 507-451-5310; V.P. Mktg: J.A. 
Mullenmaster 

OWENS-CORNING FIBERGLAS, Fiberglas Tower, 
Toledo, Ohio', 43601, Tel: 419-259-3000; Sis. Mgr: J.A. 
MacLean 

OWENS-ILLINOIS, C&TP Div., Elctrn. Mat'ls., Box 1035, 
Toledo, Ohio, 43601, Tel: 419-242-6543; Sis. Mgr: D.W. 
Towse 

OWENS-ILLINOIS, Consumer & Tech. Prods., Box 1035, 
Toledo, Ohio, 43601, Tel: 419-242-6543; Vice Pres: 
R.F. Miller 

OXFORD INSTR. CORP., 100 'Cathedral SI., AnnapOliS, 
Md., 21401, Tel: 301-268-2350; Sis. Mgr: J.E. 
Templeton 

PABST ENGINEERING EQUIPMENT CO., INC., 676 
Pennsylvania Ave., Elizabeth, N.J., 07201, Tel: 
201-353-2880; Pres: R.D. Verkouille 

PACE DIV., Pathcom, Inc., 24049 S. Frampton, Harbor City, 
Calif., 90710, Tel: 213-325-1290; Sis. Mgr: W.l.Thomas 

PACE-TRONICS, 46 Main St., Newark, N.J., 07105, Tel: 
201-232-1319 

PACE WIRE & CABLE CORp., 3590 Oceanside Rd., 
Oceanside, N.Y.,,11572, Tel: 51.6,678-227,5; Sis. Mgr: 
S. Stadlen 

PACIFIC ELECTRICORD, 747 W. Redondo Beach Blvd., 
. Gardena, Cal., 90247, Tel: 213-1;32-6600; Sis. Mgr: D. 

Cory . 
PACIFIC .ELECTRO DYNAMICS, 14220 Sunset Hwy, 

Bellevue, Wash, 98004, Tel: 206-747-7400, TWX: 
910-443-2307; Sis. Mgr: J.M .. Hopper 

PACIFIC MEAS., INC., 940.lndustrial Ave., Palo Alto, Calif., 
94303, TEiI: 415-328-0300, TWX: 910'373-1171; Sis. 
Mgr: D. Armann . . . 

PACIFIC PHOTOMETRIC ·INSTRS., 3024. Ashby Ave., 
Berkeley, Cal., 94'7P5, Tel: 415-848-1141; Sis. Mgr: 
F.D. Weekes 

PA.CIFIC.RELAYS, INC., 13915 Saticoy SI., Van Nuys, 
. Calif., 91402, Tel: 213-782-2360. 

PACIFIO RESINS & CHEMS., Plastics Div., 3'1.42 W. Mill 
Rd. CI., Milwaukee,Wisc., 53209, Tel: 4t4-352-2510; 
Sis. Mgr: R.J .• Peters 

PACIFIC SCIEN. CO., Heat Treat Equip. Div., 6280 Chalet 
Dr., City .Commerce, ·Cal., 90022, Tel: 213-773-2020; 
Sis. Mgr: R.L. Allgeier 

PACIFIC. SWITyH CONTROLS, .INC., .14048. Burbank 

~~~~ n~a,.n .. ~eu~~~~a!~l· .~.~~?1,'l~~:. 21.3~873-4802, 
I •• ,..., ~ I V-~V.J-' I "'v, v''''. ''''l::j'. v. 111' .... , 

PACIFIC TECHNOLOGY, 235 Airport· Way, Renton, 
. Wash., 98055, Tel: 206-226-8350; Sis. Mgr: E.H. Toombs 

, Pg.830 
Mich Ann Arbor, H.C. Heym Assocs., 1615 Chalmers 

Dr.' "313-971-6552 
Pa Latrobe, Meas. & Control Assoc., 704 Spring SI. 

412-539-8200 
WashSeattle; Sperry Co., Box 6868 206-932-1101 

PACIFIC TRANSDUCER CORP., 2301 Federal, Los 
Angeles, Calif., 90064, Tel: 213-478-1134; Pr,es: G.A. 
Argabrite . 

. --- 'Advertisement ---. 

PACIFIC TRANSDUCER' COR PO, 
.RATION manufactures a complete 
line of. heat measuring instrulllents 
which include Surface Temperature 

. Thermometers; Thermographs for 
laboratory production; Stem Thermo­
graphs; Bimetallic Thermometers; Py­
rometers, Hand Held; 
Pyromillivoltmeters. Also. Durometers 
for elastomers and plastiCs; Portable 
Metal Hardness Testers; Polariscopes. 

PACIFIC UNIVERSAL PRODS. CORP., 168 Vista Ave., 
Pasadena, Calif., 91107, Tel: 213-MU-I-7646; Pres: C. 
Chopnick 

PACKAGED RESINS CO., 130 Wood Rd., Braintree, 
Mass., 02184, Tel: 617-843-4623; Sis. Mgr: A.P. 
Alexander. . 

PACKARD INSTRUMENT CO.,INC., 2200 Warrenville Rd., 
Downers Grove, III., 60515, Tel: 312-969,6000, TWX: 
910-695-3220; Sis. Mgr: J. Connell . 

PACKER,B. L.;CO., INC., 5-05 BumsAlie., Hicksville, N.Y., 
11801, Tel: 516-433-4470; Sis. Mgr: L. Pack&r 

PAISLEY, Standard Brands Chem. Inds., Box 987, Edison, 
. N.J., 08817, Tel: 201-281-4350; Sis. Mgr: A.J. Miner 
PAKTRON DIV., Illinois, Tool Works, .Inc., 1321 Leslie Ave., 

Alexandria, Va.~ 22301, Tel: 703-548-4400, TWX: 
703-931-4207; Sis. Mgr: M.J. Waters 

PALL CORP., 30 Sea Clill Ave., ~Ien Cove, N.Y., 11542, 
Tel: 516-67l-4000, TWX: 510-223-0606; Dir: N. 
Nickolaus 

PALL TRINITY MICRO CORP., Rte. 281, Cortland, N.Y., 
13045, Tel: 607-SK-6·7535, TWX: 510-252-0791; V.P. 
Mktg.lSls: A.L. Weiner 

PALMER ELCTRNS., INC., 156 Belmont Ave., Garfield, 
N.J., 07026, Tel: 201-772-5900; Pres: V. Palmeri 

PALOMAR ENGRS., Box 455, Escondido, Cal., 92025, Tel: 
714-747-3343 J. Althouse 

PAMOTOR, INC., 770· Alrport·Blvd., Burflngame, Ca!., 
94010, Tel: 415-347-1203, TWX: 910-374-2353; Sis. Mgr: 
D. Linzey ................................................................ Pg. 2789 
Cal Burlingame, W. J. Purdy, 770 Airport . 

415-347-7701 
Cal Los Angeles, P. F. Wiley, 1632 Silverlake 

213-663-8028 
Cal San Diego, King & Cassidy Elctrns., 8855 Balboa 

Ave. 714-278-7640 
Colo Littleton, W. Purdy, 1449 W. Littleton 

303-794-4283 
Conn Meriden, P. R. Sturgeon, 99 Colony 203-237-1112 
Fla No. Miami. Beach, Cartwright & Bean, 20100 N.E. 

25th Ct. . . 305-954-2962 
Fla Orlando, Cartwright & Bean, 601 . N. Fern Creek' 

305-425-8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill PI., 

NW. . 404-237-2273 
III Hinsdale, Hill-Gray, 2 Salt Creek La. 

. '312-325-4810 
Ind Indpls, Thomas & Sukup, 2060 E. 54th SI. 

317-251-4574 
Iowa Ce9ar Rapids, Engrg. Svcs., 1026 - 3rd 

319-366-1591 
Kans Prairie Vlg, Engrg. Svcs., 7924 Stateline 

. 913-649-4000 
La Metairifl, Cartwright & Bean, 1812.Bullard 

504-887·0482 
Md Hyattsville, L. Lowery, 6200 Annapolis 

301-773-4977 
MassChesnut Hill, P. Sturgeon, 1330 Boylston SI. 

617-734-7710 
Mich DetrOit, R. Merchant, 18411 W,.McNichols. 

313-535-6000 
Mich SI. Joseph, R. Merchant, 505 Pleasant 

616-983-7378 
Minn Mpls, M. Foster, 228 S. Cedar Lake 

612-374-2612 
Mo SI. Louis, Engrg. Svcs. Co., 6717 Vernon 

314-726-2233 
NJ Bergenfield, H. Gray ASsoc., 20 Foster 

201-384-3643 
NM Albuquerque, C.T. Carlberg, 2611 Quincy 

~t:\~_~R~_1~7~ 

NY Fayetteville, M. P. Andrews, 319 Molt 
315~637-3144 

NC Charlotte, Cartwright & Bean, 625 Harwyn 
704-537-7965 

Ohio Dayton, N. Bear Corp., 1563 E. Dorothy 
" 513-299-3566 

Ohio W. Richfield, N. Bear, 3435 Streetsboro 
216-659-3331 

Pa Broomall, L.D. Lowery, 2801 W. Chester 
215-356-5300 

Pa Erie, Nebco Assocs., 1564 W. 42nd SI. 
, 814·868-2111 

Pa Monroeville, Nebco, 1974 Gregory Ave. 
412-824-2111 

Tenn MSmphis, Cartwright & Bean, 560 S. Cooper SI. 
910-276-4422 

Tex Dallas, J. Schoonmaker, 2995 Ladybird 
214-357-8481 

Tex San AntoniO, J. Schoonmaker Co., Box 5540 
512-342-0251 

For: Can., Willowdale, Onl., A. Simmonds & Sons, 2115 
Yorkland 416-491-1010 

PAN AMERICAN TRADE DEV., 2 Park Ave., New York, 
N.Y.; 10016, Tel: 212-686-7960, TWX: 710-581-6567; 
Sis. Mgr: R. White 

PAN-L-FAST, 13161 Sherman Way, N. Hollywood, Cal., 
91605, Tel: 213-764-1143; Sis. Mgr: J. Eliot • 

PANAMECH INC .. 421 E. Beach Ave., Inglewood, Cal., 
90302, Tel: 213-678-2534 

PANDUIT CORP., 17301 So Ridgeland Ave., Tinley Pk., 
111.,60477, Tel: 312-532-1800; Sis. Supv: D.G. Carson 

Pg.3047 
Ala Prattville, Holman-Lobsinger, Box 224 

205-365-3230 
Alas Anchorage, H.J. Lang & Assocs., 1406 W. 47th 

Ave. ' 279-5741 

See Page 3073 To Get Your Copy of the Radio"Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Ark Little Rock, Ransom Sis. Co., Box 9269 
501-562-4090 

Cal Los Altos, Ewing-Foley. Inc .• Box 1107 
415-941-4525 

Cal Los Angeles, 5331 E. Olympic Blvd. 
. 213-685-6980 

Colo Denver, Lindberg Co .. 5498 E. Evans 
303-758-9033 

Conn Glastonbury, Barton-Caron Assocs .. Box 91 
203-633-9417 

Fla Palm Bch. Gdns .• J.F. Griffin, 3902 Burns 
305-622-1468 

Fla Orlando, Triflex. Inc., 1400 Hillcrest Ave. 
305-841-5440 

Ga Atlanta, Holman-Lobsinger. 3110 Maple 
404-261-5238 

Ind FI. Wayne. Val-Skol, 2005 Franklin 219-742-9122 
Ind Indpls, Val-Skol SiS., 3556 Luewan 317-926-5063 
Iowa Marion. Thomas & Modrcin. 890 - 17th . 

319-377-6261 
Kans Shawnee Mission, Thomas & Modrcin Assoc .• Box 

189.5450 Buena Vista Dr. 913-432-2131 
Ky Louisville. A. Pickens, 130 N. Spring 

502-587-1244 
La Metairie, Derbes-Sarris. Box 9219 504-835-7383 
Md Luthervilie-TimMium, Naudain, Box 1 

301-252-5378 
MassAuburndale. Barton-Caron Assocs., Box 51 

617-332-2021 
Mich Southfield, 24681 Northwestern Hwy. 

313-354-1830 
Minn Mpls. Elec. Compo Sis .. 6524 Walker SI. 

612-929-4494 
Mo Hazelwood. Thomas & Modrcin, Box 545 

314-838-6446 
NJ Hackensack, 25 E. Salem SI. 201-489-5335 
NJ MI. Laurel. Naudain Assocs .. Rte. 73· Ramblewood 

Pkwy. 609-235-1801 
NM Albuquerque, C.T. Carlberg, Box 3177 

505-265-1579 
NY Buffalo, R.W. Mitscher, 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Fayetteville, R.w. Mitscher. 214 Palmer 

315-637-9761 
NY Vestal, R.W. Mitscher, 3845 Pembrooke 

607-798-0868 
NC Winston-Salem, loG. White Southern, Inc., Box 

2356, 1014 Brookstown Ave. 919-725-3612 
Ohio Cincinnati, Val-Skol. 10515 Margate Terr. 

513-563-6790 
Ohio Cleveland Hgts., Val-Skol, 12417 Cedar 

216-462-2822 
Ohio Columbus, Val-Skol SiS., Box 13088 

614-291-4123 
Okla Tulsa, T. Ray, Box 45191, 8514 E. 31 st 

918-627-1515 
Pa Pittsburgh, M. Smith, 2015 Swallow Hill 

412-276-5363 
Tenn Memphis. Ransom Sis .. Box 1618, 901-332-0036 
Tex Dallas. 7701 Stemmons Frwy. 214-638-7280 
Tex Houston, 6440 Hillcroft 713-771-9868 
Utah Salt Lake Cy, Lindberg Co., 431 S. 3rd E. 

801-364-6409 
WashBelievue, Panduit Corp.,300 120th 206-454-7267 
Wisc Appleton, Harold Mercer Co., Box 581 

414-739-6223 
Wisc Brookfield, Harold Mercer Co., Box 222 

414-786-6431 
For: ·Can., Montreal 355, Que., Deskin Sis. Corp., 1565 

Louvain SI., W. 514-384-1420 
PANEL CONTROLS CORP., 1000 MI. Elliott Ave., Detroit, 

Mich., 48207, Tel: 313-568-2400; Sis. Mgr: D. Miller 
PANELOC CORP., Front & Main Sts., Collinsville, Conn., 

06022. Tel: 203-693-8363; Sis. Mgr: G.M. Williams III 
PANOB CORP., 49 Beech St., Port Chester, N.Y., 10573, 

Tel: 914-939-3066; Sis Mgr: M.T. Vita 
PANTA-PAK PACKAGING DIV., Pantasote Co. of N.Y. Inc., 

277 Park Ave., N. Y., 10017, 212-826-8900; Sis. Mgr: 
J.J. Hayman 

PANTOGRAPHIC REPRODUCTION, 35 Elm Ridge Terr., 
Newington, Conn., 06111, Tel: 203-666-8128; Pres: loJ. 
Bakinow 

PAR-METAL PRODS. DIV., Eon Corp., 1260 Atlantic Ave., 
Brooklyn. N.Y., 11216, Tel: 212-772-5800; Sis. Mgr: 
H.l. Miller 

PARABAM, INC., 3017 E. Las Hermanas St., Compton, 
Cal., 9022t, Tel: 213-537-1771; SIs. Mgr: J.N. Day, Jr. 

Pg.371 
Cal Van Nuys, Gordon-Elloit, Inc., 13615 Victory 

213-873-6862 
III Chicago, Actronic Sis. Engrg., Inc., 4750 N. 

Milwaukee Ave. 312-286-1037 
MassSudbury, loJ. Maroni Assoc., Box 99 

617-443-6231 
Mo SI. Louis, Richter Equip., 9567 Page 

314-HA-7 -0990 
Ohio Medina, McShane, Box 523 216-725·4568 

Pa Paoli, T. Griffin Co., 46 Darby Rd. 215-644-7710 
Tex Dallas. R.W. Mureen Co., 5523 Dyer SI. 

214·369-7561 
For: Can., Toronto. Onl., Lisle Instr. Sys., Ltd., 85 

Colville Rd. 249-9151 
PARAGON ELEC. CO., Sub. AMF Inc.,1600 12th SI., Two 

Rivers, Wisc., 54241, Tel: 414-793-1161; Dir. Mktg: 
R.C. Van Haren 

PARAMETRICS, INC., 284 Racebrook Rd., Orange, Conn., 
06477, Tel: 203-799-2333; Sis. Mgr: D. Maass 

PARAMETRIC INDS., INC., 742 Main SI., Winchester, 
Mass., 01890, Tel: 617-729-7333 F.E. Fallon 

PARAMOUNT INDS., INC., 1430 Progress Rd., FI. Wayne, 
Ind., 46808, Tel: 219-484-4111; Sis. Mgr: R.R. Weimer 

PARAPLEGICS MFG., 304 N. York Rd., Bensenville, III., 
60106, Tel: 312-625-7740 V.J. Caricato 

PARCOE. INC., 4501 Prospect Ave., Cleveland, Ohio, 
44103, Tel: 216-881-3627; Sis. Mgr: M.W. Kerr 

PARKER INSTR. CORP., 200 Harvard Ave., Stamford, 
Conn., 06904, Tel: 203-325-4361, TWX: 710-474-2277; 
Mktg. Mgr: Mr. Chambers 
--- Advertisement ---

Parker Instrument's unique etched cir­
cuit coil produces a light weight, exter­
nally rugged meter movement. Use in 
panel, control, edgewise, and aero­
space applications where low cost 
must be accompanied by reliability. 
Available in a wide choice· of styles 
and ranges to fit any application. 
Broad Engineering background to as­
sist in design and manufacture of spe­
cial purpose instrumentation. 

PARKER SEAL CO., 10567 Jefferson Blvd., Culver City, 
Calif., 90230. Tel: 213-837-5101. TWX: 910-340-6764; 
V.P-Mktg: W.A. Swan 

PARKS, HENRY FRANCIS LAB., Box 25665, Seattle, 
Wash., 98125, Tel: 206-523-4832; Sis. Mgr: S.T. Parks 

PASS & SEYMOUR, INC., Solvay Sta., Syracuse, N.Y., 
13209, Tel: 315-468-6211; V.P. Mktg: N.l. Cresci 

PATWIN DIV .. United-Carr Inc .. Box 710. WaterburY. Conn .. 
06720, Tel: 203-756-3636, TWX: 710-477-1219; Sis. 
Mgr: J.w. Powers 

PAUL, F.H. & STEIN BROS., 235 5th Ave., New York, N.Y., 
10016, Tel: 212-684-6370; Sis. Mgr: E. Stein 

PCA ELCTRNS., INC., 16799 Schoenborn 51., Sepulveda, 
Calif., 91343, Tel: 213-892-0761, TWX: 910-496-1525 

PCB PIEZOTRONICS, INC., 3311 Walden Ave., Depew. 
N.Y., 14043, Tel: 716-684-0001; Sis. Mgr: J.F. Lally 

PEARCE-SIMPSON, Div. Gladding Corp., Box 800, 
Biscayne Annex, Miami. Fla., 33152, Tel: 
305-888-1551; Dir of Mktg: M. Parrish 

PEARSON ELCTRNS., 4007 Transport 51., Palo Alto, Cal., 
94303. Tel: 415-326-7285; Sis. Mgr: D.D. Meacham 

PECO, 450 Landess, Milpitas, Cal., 95035, Tel: 
408-262-4050; Sis. Mgr: E.A. Gard 

PEERLESS ELEC. PRODS., Div. LTV.Ling Altec., 1515 S. 
Manchester Ave., Anaheim. Cal., 92803, Tel: 
714-774-5373, TWX: 910-591-1142; Dir. Mktg: B. 
Wolpert 

PEK,INC., Div. Varo, 825 E. Evelyn Ave., SUDnyvale, Calif., 
94086, Tel: 408-245-4111, TWX: 910-339-9214; Mktg. 
Dir: Tiemo von Zweck 

PELMOR LABS., INC., 401 Lafayette St., Newtown, Pa., 
18940, Tel: 215-968-3825; Sis. Mgr: S.B. Moon 

PEM MACH. TOOL CO., INC., 39A Myrtle 51., Cranford, 
N.J., 07016, Tel: 201-276-8600; Sis. Mgr: J.A. Kostecki 

PEMCO, 942 Commercial SI., Palo Alto, Calif., 94303, Tel: 
415-321-1177, TWX: 415-492-9484; V.P. Sis: R.l. 

.- Buckmaster 
PENBERTHY DIV., Heath Teena Corp., 6701 Maynard 5., 

Seattle, Wash., 98108, Tel: 206-763-2170; Sis. Mgr: 
H.W. Sankey 

PENINSULA MICROWAVE LABS., 875 Maude Ave., 
Mountain View, Cal., 94040, Tel: 415-969-3303, TWX: 
910-379-6945; VP Mktg: D.P. DuVall 

PENN AIRBORNE PRODS., Industrlat Hwy., 
Southampton, Pa., 18966, Tel: 215-355-3400; Sts. Mgr: 
W. Williams .............................................................. Pg. 534 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
Cat Palo Alto, Mauldin Co., 200 Calif. Ave. 

415-326-5291 
Iowa Des MOines, H.E. Ferris, 4005 Plainview 

515-255-1757 
MassNatick. Andurss-Peskin, Box 268 617,653-3919 
Mich Royal Oak, Stillings Instr. Sys., 4850 Leafdale 

313-549-6030 
Minn MP!s, Pilot Sis. & Engrg. , 7007 Walker SI. 

612-925-2464 
NJ Summit, E. Smith & Assocs., 747 Springfield 

201-273-8881 
NY NY, E. Smith & Assocs., 60 E. 42nd 212-682-6890 
NY Rochester, E. Smith & Assocs., 941 Granite Bldg. 

716-546-5090 
Ohio Dublin, Analytic Co., Box 356 614-889-1224 

PAN - PER 
Ohio W. Carrollton, Analytic Co., Box 213 

513-434-8940 
Pa . Downingtown, Reinbrecht, 125 Woodland 

. 215-436-4340 
Pa Pittsburgh, W. Wells, 172 Topsfield 412-833-1632 

PENN ENGRG. & MFG. CORP., Doylestown, Pa., 18901, 
Tel: 215-766-8853, TWX: 510-665-9338; VP-Sls. Mgr: 
K.A. Swanstrom 

PENN FIBRE & SPECIALTY, 2020 E. Westmoreland St., 
Phila .• Pa., 19134, Tel: 215-RE-9-4862; Sis. Mgr: W.K. 
Davis 

PENN KEYSTONE CORP., Division 51., Ansonia, Conn., 
06401, Tel: 203-734-3301; V.P. Sis: E.M. Parker 

PENN RESISTOR CORP., 526 N. Broad 51., Lansdale, Pa., 
19446, Tel: 215-855-9516; Sis. Mgr: R.C. Pollsen 

PENN SCI. PRODS. CO., INC., 1000 Old York Rd., 
Abington, Pa., 19001, Tel: 215-887-0375; Sis. Mgr: N.H. 
KOSlow 

PENNSYLVANIA ELCTRNS. TECHNOLOGY, 1397 Frey 
Rd., Pittsburgh, Pa., 15235, Tel: 412-243-3816; Sis. 
Mgr: F.K. Ross 

PENNSYLVANIA IND'lo CHEM. CORP., 120 State 51., 
Clairton, Pa., 15025, Tel: 412-233-8600, TWX: 
412-233-3051; Sis. Mgr: LJ. Wolfe 

PENNWALT CORP., Pennwalt Bldg. - Three Pkwy., Phila., 
Pa., 19102, Tel: 215-587-7000, TWX: 215-569-9748; 
Mktg. Mgr: LE. Robb 

PENNWOOD NUMECHRON, Tymeter Elctrns., 7249 
Frankstown Ave., Pittsburgh, Pa., 15208, Tel: 
412-371-4200; Sis. Mgr: J. Bergman .................. Pg.372 
EXP: N.Y., Westbury, Minthorne Int'l., 2200 Shames Dr. 

PENTA LABS., Div. Kilovac, Box 4422, Santa Barbara, 
Cal., 93103, Tel: 805-684-4560, TWX: 910-336-1141; Sis. 
Mgr: J.L Dysart .............................. Pgs. 1744,1745,2428 
(Refer to Kilovac Corp. for Sales Office Information) 
PENTRONIX, DIV., Wolverine Pentronix, 1737 Cicotte St., 

Lincoln Pk., Mich., 48146, Tel: 313-388-3100; Sis. Mgr: 
F.J. Lohan 

nr-n .... ,...""T ,...,...,," .,. '''U''''''T''n ,..'··\f· ... n .ft...... "1 __ _ 
,,-, .............................................. "J ._.-, ...... 1"' ... . 

Northridge, Calil, 91324, Tel: 213-885-1781, TWX: 
910-493-1241; Sis. Mgr: A. Cazier' 

PERFECTION MICA CO., Magnetic Shield Dlv., 740 
Thomas Dr., Bensenville, III., 60106, Tel: 312-766-7800, 
TWX: 910-256-4815; Sis. Mgr: R. Vance 

Pgs. 2002,2003,2321,2764,2765 
Cal Menlo Pk., Frauman Assoc., Box 969 . 

415-322-8461 
Colo Denver, E. Johnson, 10130 W. Ashbury 

303-985-4810 
Conn Meriden, A. Allison Co., Box 467 203-BE-7-9232 
III Westchester, W. Brouillette, 9855 Roosevelt 

312-FI-5-6500 
Md Baltimore, 0: Jones, 2100 N. Charles 

. 301-752-0577 
Minn 51. Paul, E. Melius, 3758 N. Dunlap 612-484-8541 
NJ Moorestown, Elec. Comps .. 355 Crider 

609-235-3012 
NJ 

NM 

Union City, Bressler, 4808 Bergenline 
201-UN-4-9577 

Albuquerque, Bennewitz, 9720 E. Candelaria, NE 

NY New York, Bressler Assocs. 
505-298-6775 

212-0X-5-3727 
Ohio Dayton, F. Ohmer, Box 2013 5.13-434-1454 
Pa Phila., D. Jones, 6520 Rising Sun 215-342-3990 
Tex Dallas, Techno Assocs.,'Box 20544 

214-FL-7-9213 
Utah Salt Lake Cy .• P. Bowthorpe Agency, 143 S. 4th 

801-328-8173 
WashSeattle, Jon B. Jolly, Pier 59 206-624-2152 
For: Can., Westmount, Que .. R. Griffith, 455 Mt. 

Stephen WE 7-1167 
PERIPHERAL EQUIP. CORP., 9600 Irondale Ave., 

Chatsworth, Cal., 91311, Tel: 213-882-0030, TWX: 
. 910-494-2093; Sis. Mgr: G. Held 

---- Advertisement ---

Peripheral Equipment Corp. is recog­
nized by industry as the leader in lat­
est-~neration digital magnetic tape 
transports. PEC is the largest in­
dependent supplier of low-cost tape 
transports with thousands of units in 
the field and more than 300 models to 
choose from. PEC also offers a com­
plete line of data formatters for use 
with its magnetic tape transports. A 
new addition is PEC's line of low-cost 

. disc drives designed especially for 
mass storage in mini and small com­
puter systems. Send for a complete set 
of literature from PEe. 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. '2) ... 2009-3076 (Vol. 3). 



PER - PHO 
PERKIN-ELMER CORP., Elctm. Prods. Dept., Ind'i. 
Prods. Diy., 131 Danbury Rd., Wilton, Conn., 06897, Tel: 
203-762-4786, TWX: 710-479·3213; SIs. Mgr: M. 
RedoYian ..•.•••••••.••••••••....•...•..•.••••••..•.•••••••••.••••••.•••• Pg. 2969 
Ariz Scottsdale, Mercury Engrg., 6031 E. Windsor 

602·945·1927 
Cal Encino, Perkin-Elmer, 18075 Ventura Blvd. 

213-881-4655 
Cal Los Angeles, 6023 S. Garfield Ave. 213-685-9600 
Cal Mtn. View, Western Sis., Box 96 415-967-5913 
Cal San Carlos, R.W. Rayburn, 607 Knoll Dr. 

415-593-2630 
Cal San Francisco, 320 Shaw Rd. 415-761-1155 
Colo Littleton, Alden Sis., 7386 S. Platte Canyon 

303-794-1531' 
Conn Wilton, Perkin·Elmer, 131 Danbury Rd. 

203-762-4786 
Fla FI. Lauderdale, Snow Co., 3109 N.E. 25th 

305-563-2448 
Ga Chamblee, 5925 Peach tree Ind'i. Blvd. 

404-451-1661 
III Bedford Pk., 6850 S. Harlem Ave: 312-458-2200 
III Chicago, Electro-Tech Mktg., 3525 W. Peterson 

312-588-4535 
III Lisle, A.L. Maple, 6006 Forest View 
MassNatick, W. Beaver, 41 Indian Ridge Rd. 

617-655-1529 
MassNeedham Hghts., 155-4th Ave. 
NC High POint, 2401 Brevard SI. 
Minn SI. Paul, Box 3211 
Mo SI. louis, Box 510 

617-449-0300 
919-883-0141 . 
612-733-5960 
314-991-1320 

NJ Moorestown, E.W. Ball, 31 S. Shirley Ave. 
609-235-3737 

NJ Rutherford, K.W. Kuenzle, 65 Lincoln Ave. 
201-939-6779 

I)JJ Tenafly, R.T. Gustafson, 45 Oak SI. 201-567-3083 
NJ W. Caldwell, Box 76, 15 Henderson Dr. 

201-227-9100 
NY Buffalo, Box 2012 716-894-5214 
Ohio Cincinatti, J.J. O'Brien, 740 Northland Rd 

513-825-0455 
Ohio Cincinatti, 4835 Para Dr" 513-242-2313 
Ohio Cleveland, 12200 Brookpark Rd. 216-267-1800 
Ohio Cleveland Hghts., Baron Sis., 1 001 Engl~wOOd 

216-381-7186 
Ohio Rocky River,. W.J. Flynn, 21017 Aberdeen Rd. 

216-333-8734 
Pa Berwyn, B.J.Graham, 8400ld State Rd. 

215-644-5840 
Pa Phila., Sencor Inc., 2222 Glendale SI. 

215-342-0223 
p~- Philaa ",':;'QA Ric::inn ~I.n· 4,,0 . .... _ ..• - -- -;- . ··_···u - _ ..... _. 215-742-1)200 
Tex Dallas,2121 Santa Anna Ave. 214-327-7311 
Tex Dallas, Southern Engrg., 6434 Maple 

214-357-0669 
WashBelievue, Conrard Engrg., 12880 Bellevue 

Redmond 206-455-1336 . 
WashSeattle, 100 Andover Pk. W. 206-244-7200 

PERKIN-ELMER CORP., Instr. Div., Main Ave., Norwaik, 
Conn., 06852, Tel: 203-762-1000, TWX: 710-468-3213; 
Sis. Mgr: W.B. Ferguson 

PERKINS MACHINE & GEAR, Circuit Ave., W. Springfield, 
Mass., 01089, Tel: 413-737-4751; V.P: J.D. Elbaum 

PERMACEL, Div. Johnson & Johnson, U.S. Highway # I, 
New Brunswick, N.J., 08903, Tel: 201-524-0400; Sis. 
Mgr: A. Callahan 

PERMACOR, A Div. of Radio Cores, Inc., 9540 S. Tulley 
Ave., Oak Lawn, III., 60454. Tel: 312-422-3353; Sis. 
Mgr: J.w. loughlin 

PERMAG CORP .• 88-06 Van Wyck Expwy., Jamaica, N.Y .• 
11418. Tel: 212-0L-7-1818, TWX: 710-582-2952; Sis. 
Mgr: J. Kaelin 

PERMALUSTER, INC .• 1844 N. Keystone SI., Burbank. 
Calif.. 91504 .. Tel: 213-849-4543; Sis. Mgr: H. Walker 

PERMANENT MAGNET CO.. INC.. 4437 Bragdon SI.. 
Indisnapolis, Ind., 4622&. Tel: 317-547-1336; Sis. Mgr: 
R.M. Burns 

PERMAVOL T TRANSFORMERS,INC., Box 2582. S. Bend. 
Ind., 46613, Tel: 219-282-1255. TWX: 810-299-2532 

PERMONITE MFG. CO., 910 W. Jackson Blvd .• Chicago. 
III., 60607, Tel: 312-738-2220, TWX: 312-431-1173; 
Sis. Mgr: A.L. Kaye 

PERRY AMPLIFIER. 138 Fuller SI.. Brookline, Mass., 
02146, Tel: 617-734-0844; Sis. Mgr: H. Rodman 

MANUFACTURERS & SALES OFFICES DIRECTORY 

--- Advertisement 

Ultra low noise (IDB typical) transis­
tor amplifiers for use with infrared de­
tectors and electrical transducers; 
voltage mode, current mode and auto­
matic bias control. Standard models 
are available to match all infrared de­
tectors and transducers produced in 
the U.S. and Europe. Multi-Element 
amplifier arrays are available in all op­
erating modes with hybrid modules 
containing up 'to 100 signal channels. 
Standard secondary function amplifi­
ers such as; logarythmic, AGC, video, 
RF; etc., are also available from stock. 

PESCHEL INSTRS., 1412 Viscaya Pkwy .• ({ape Coral, Fla .• 
33904, Tel: 813-1I'2-3164 

PESCO PRODS., Div. Borg-Warner Corp .• 24700 N. Miles 
Rd., Bedford, Ohio. 44146, Tel: 216-292-6100. TWX: 
810-422-2212; Sis. Mgr: R.L. Schroeder 

PETERSEN RADIO, 2800 W. Broadway. Council Bluffs. 
Iowa. 51501. Tel: 712-323-7539; Sis. Mgr: N. Anderson 

PETTY GEOPHYSICAL ENGRG .• 700 Tower Life Bldg .• 
San AntoniO, Tex .• 78206, Tel: 512-226-.5131; VP Mktg: 
H. J. Jones 

.PFC MFG. DiV., Area Elctms., Inc., Community Dr., 
Great Neck, N.Y., 11022, Tel: 516-487-0500, TWX: 
5111-223-0804; Sis. Mgr: M. Samuels •..• Pgs.2339-2345 
Cal Hawthorne, W:C.v. Co .• 14125 Inglewood 

213-772-4479 
Cal Mountain View. W.C.V. Co., 2015 Latham 

415-961-5096 
Md Towson. Habco Elctms .• 603 Alleghany 

301-825-9637 
MassBrookline. Technology Prods., 233 Harvard 

617-731-0858 
NJ Fairlawn, Bixon Assoc .• Box 305 201-797-5356 
NY Great Neck. Pacent Engrg .• 300 Northern 

516-482-4678 
NY Syracuse. J.A. Hotze. 112 Dewitt St. 

315-479-6641 
Pa Fairview Vlg., R. Hilderbrande. Germantown Pike 

215-247-6225 
Tex Richardson, C. Hoffman. 777 S. pentral 

214-235-3600 
,WashSeattle. Underwood & Underwood, Box 66581 

206-243-2133 
PFIZER-MINERALS. Pigments & Metals Div .• 235 E. 42nd 

St.. New York, N.Y., 10017. Tel: 212-lR-3-2816; V.P. 
Sis: -R.W. Linnett 

PHAOSTRON INSTR .. & ELCTRN. CO .• 151 Pasadena 
Ave., So. Pasadena, Cal., 91030, Tel: 213-255-1417, 
TWX: 910-321-4134 

PHELPS DODGE COMM., No. Haven Div., 60 Dodge Ave., 
North Haven, Conn., 06473, Tel: 203-239-3311, TWX: 
710-465-0244; Sis. Mgr: D. McGalliard 

PHILADELPHIA QUARTZ CO., 1146 Pub. ledger Bldg., 
Phila., Pa., 19106, Tel: 215-627-7200; Sis. Mgr: J.R . 
Forrest 

PHILADELPHIA SCI. CONTROi.S, 1135 Cedar Ave., 
Croydon, Pa .. , 19020, Tel: 215-785-3282; Sis. Mgr: R.J. 
Zeigler .................................................................... Pg. 1770 
Cal Burbank, Tech-Ser, 2435 N. Naomi 213-846·9631 
Cal Palo Alto, Tech-Ser, 800 San Antonio 

415-326-6400 
Cal San Diego, Tech-Ser, 3760 Midway 714-222.1121 
Conn Hamden, Northeast Engrg., 3013 Dixwell 

203-248-4481 
Fla Clearwater, J. Barber, 1813 Brentwood 

813-442-8713 
III Northfield, Laub Engrg., 456 Frontage 

312-446-4166 
Kans Shawnee Mission, M. Bettis, Box 598 . 

816-362-0772 
Kans Wichita, M. Bettis, 423 N. Fountain 

. 314-MU-5-7441 
Md Landover Hills, Eastem Comps .. 6200 AnnapoliS 

215-927-6262 
MassDanvers, Northeast Engrg., 5 Elm 617-774-3010 
Mich DetrOit, H. Teplitz, 26847 Grand River 

313-537-9058 
Mo St. Louis, M. Bettis, 9103 Bessemer. 

316-HA-9-2099 
NY Manhasset, Northeast Engrg., 124 Trumbull 

516-365-9633 
NY Syracuse, G. Miller, 700 E. Water 315-478-3113 
Ohio Cleveland, H. Teplitz, 3945 Meadow Brook 

216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem 513-277-6531 
Ore Portland, J. Edstrom, 407 S.w. Eleventh 

503-777-3582 
Pa Philadelphia, Eastern Comps., 1349'W. 

Cheltenham 215-927-6262 
Tex Dallas, Tech-Ser, 10210 Monroe 214-358-2504 

PHILAMON, INC., 90 Hopper 51., Weslbury, N.Y., 11590, 
Tel: 516-333-1700, TWX: 5111-222-4749; SIs. Mgr: 

Pg. 1424 
EXP: N.Y., New York, B. Freudenberg, 50 Rockefeller 

Plaza 212-757-9130 

PHILBRICK/NEXUS RESEARCH, See Teledyne 
Philbrick 
PHILCO-FORD CORP., 815 Conn. Ave., N.w., 

Washington, D.C .• 20006, Tel: 202-298-7800 
PHILIPS BROADCAST EQUIPMENT CORP .• Govemment 

Systems Division, One Philips Pkwy., Montvale, N.J., 
07645, Tel: 201-391-1000, TWX: 710-9911-7301; Dir. of 
Mktg: W.L Portugal 

PHILIPS ELCTRN. INSTRS.. 750 S. Fulton Ave., Mt. 
Vernon, N.Y., 10550, Tel: 914-664-4500, TWX: 
710-562-0127; Sis. Mgr: R. Rude 
--- Advertisement --'­

All Philips Electronic Measuring Ap­
paratus (f & M) is available with im­
mediate delivery from 
stock-Oscilloscopes, Meters, Pulse 
Generators, Transistor Curve Tracers, 
Low Frequency Measuring Systems 
and instrumentation Recorders. Con­
taef Philips Electronic Instruments, 
750 S. Fulton Ave., Mt. Vernon, N.Y. 
10550 Phone 914/664-4500. 

PHILIPS ELCTRNS. INDS .. lTD .. 116 Vanderhoof Ave .. 
Toronto 17, Can., Tel: 416-425-5161; Sis. Mgr: A.J. 
Hutcheon 

PHILIPS ,ElMET CORP., Usbon Rd., Box 1041, Lewiston, 
Me., 04240, Tel: 207-784-5478; Sis. Mgr: J.D. Hix 

PHILIPS METALONICS, Div. PEPI Inc., 888 S. Columbus 
Ave., Mt. Vemon, N.Y., 10550, Tel: 914-664-4500, 
TWX: 710-562-0127; Sis. Mgr: B.E. Lawton 

PHILLIPS MFG. CO., 7334 N. ClarkSt., Chicago, III., 
60626, Tel: 312-338-6200; Sis. Mgr: G.W. Vines 

PHilLIPS PROCESS CO., INC., 192 Mill St., Rochester, 
N.Y., 14614, Tel: 716-232-1825; Sis. Mgr: W.D. Geib 

PHllMORE MFG. CO., 130-01 Jamaica Ave., Richmond 
Hill, N.Y., 11418, Tel: 212-HI-I-50oo; Sis. Mgr: J. 
Granat 

PHllWAY PRODS., 701 Virginia Ave., Ashland, Ohio, 
44805, Tel: 419-322-1587; Sis. Mgr: J.W. Miller 

PHOENIX MATERIALS CORP., Box 9, Kittanning, Pa., 
16201, Tel: 412-548-1531; Sis. Mgr: M. Baggott 

PHOENIX WIRE,INC., 100 Teflon Ave., S. Hero, Vt., 05486, 
Tel: 802-372-4561; Sis. Mgr: W.A. Legge 

--- Advertisement --­

Micro-Miniature High-Reliability 
Wires. Phoenix Wire specializes in the 
custom application of Teflon to fine 
win:s. Guagt:s 26 io 60 oi any compo­
sition c'an be insulated with less than 
.000025 to over .006 inches of Teflon. 
Custom cut & strip serviee for all types 
of insulated wires also available. 

PHOTO CHEMICAL PRODS. CAL., 1715 Berkeley, Santa 
Monica, Cal., 90404, Tel: 213-393-9761; Sis. Mgr: J.S. 
Clavell 

PHOTO-CRYSTALS, 605 Prairie St., St. Charles, III., 
60174, Tel: 312-JU-4-3813;Sls. Mgr: W.A. Bailey 

PHOTO DIGITIZING SYS., 820 S. Mariposa St., Burbank .. 
Cal., 91506, Tel: 213-849'6251; Sis. Mgr.: A.M. Pezzuto 

PHOTO RESCH. CORP., 3000. N. Hollywood Way, 
Burbank, Calif., 91502, Tel: 213-849-6017; Sis. Mgr: R. 
Lattin 

PHOTO-SONICS, INC., 820 S. Mariposa St., Burbank, 
Calif., 91506, Tel: 213-849-6251;.Sls. Mgr: D.lassiter 

PHOTO TECH. PRODS., Sub. Ehrenreich Photo Optical, 
623 Stewart Ave., Garden City, N.Y., 11530, Tel: 
516-248-5200; Mktg. Mgr: S. Held 

PHOTOBELL CO., INC., 12M East 22nd St., New York, 
N.Y., 10010, Tel: 212~674-2121; Sls .. Mgr: A: Edelman 

---- Advertisement ---

Photoelectric devices, methods, ideas 
for machines, instruments, production 
lines; to trigger, control, sort, alarm, 
count, inspect, reject, measure, sense. 
Low quantity prices, custom designs, 
for projectors, receivers, reflex photo­
heads, solid-state logic circuits to fit 
need. 

PHOTOLOGIC CO., 3704 E. Walnut Ave., Orange, Cal., 
92669, Tel: 714-538"\7977; Sis. Mgr:"R. Arnold cont'd 
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MANUFACTURERS & SALES OFFICES DIRECTORY PHO· POL 
cont'd --- Advertisement --­

Photologic Company manufactures 
Kelvin type (dual contact) relay test 
sockets in more' than 500 different 
configurations including TO-5 types, 
Relay testers are' manufactured in 
standard types or specials to meet cus­
tomer specifications. Complete litera-, 
ture is available on request. 

PHOTOMATION, INC" 280 Polaris Ave" Mountain View, 
Calif., 94040, Tel: 415-967-8992; Pres: R.W, Heimsoth 

PHOTOMECHANISMS DIV" INC" Sub, LogEtronics, Inc" 
15 Stepar PI., Huntington Sta., N.Y., 11746, Tel: 
516-423-4411; Sis. Mgr: C.J. Brasser 

PHOTON SOURCES, INC., Box 636, Ann Arbor, Mich., 
48107, Tel: 313-455-1220; Sis. Mgr: R.P. Scherer 

PHOTOVOLT CORP., 1115 Broadway, New York, N.Y., 
10010, Tel: 212-989-2900; Sis. Mgr: P. Merrett 

PHOTRON INSTR. CO., 6516 Detroit Ave., Cleveland, 
Ohio, 44102, Tel: 216-281-7020; Sis. Mgr: N.H. 
Fayerweather 

PHYSICAL ELCTRN. LABS., 1185 O'Brien Dr., Menlo 
Park, Calif .. 94025, Tel: 415-323-9092; Pres: R.A. Craig 

PHY.SICAL SCIENCES, 312 E. Live Oak Ave., Arcadia" 
Cal., 91006, Tel: 213-445-2611, TWX: 910-582-3215; 
Sis. Mgr: H. Potter 

PHYSITECH, INC., 645 Davisville Rd., Willow Grove, Pa., 
19090, Tel: 215-657-2900; Sis. Mgr: T.J. Padden 

P.1. TAPE, 7951 Norllh Ave., Lemon Grove', Calif., 92045, 
Tel: 714-466-2255; Sis. Mgr: L. Cochran 

PIC DESIGN CORP .. Sub .. Benrus, Box 335, Benrus CIr., 
Ridgefield" Conn., 06877, Tel: 203-438-0345, TWX: 
710-467-0666; Mktg. Mgr: F. Novak 

PICKARD & BURNS INC., 90 E. Montauk Hwy., 
Lindenhurst, N.Y., 11757, Tel: 516-888-5200; Pres: D. 
Fiore 

PICKERING & CO., INC., 101 Sunnyside Blvd., Plainview, 
N.Y., 11803, Tel: 516-0V-l-0200; Dir. of Mktg: D.P. 
Collins 

PIC~~.~~~~~~~~.:.:.~~~~. ~~~~.t~~~: ~i~e ~~~ ~~g~r~~; 
Mgr: G.P. Petetin 

PICKETT INDUSTRIES, INC., P.O. Box ISIS, Santa 
Barbara, Calif., 93102, Tel: 805-963-3501; Sis. Mgr: H. 
Edmondson ' 

PICO CRIMPING TOOLS CO., 9832 Jersey Ave., Santa Fe 
Springs, Calif .. 90670, Tel: 213-723-2150;, Pres: D.E. 
Smiley 

PICO ELCTRNS INC" 316 W, First St., Mount Vernon, 
N.Y., 10550, Tel: 914-699-5514; Sis. Mgr: J. Sweeney 

Pg.2970 
Ariz Scottsdale, C. Hower & Co., Box 1627 
MassWaltham, Selmark Assoes., 181. West SI. 
Minn Mpls., F.B. Hill, 7317 Cahill Rd. 
Ohio Dayton, Bek Assocs., 1700 Needmore Rd. 
Tex Dallas, J.Y. Schoonmaker Co., 2995 Ladybird La .• 

PICONICS INC., Cummings Rd., Tyngsboro, Mass., 01879, 
Tel: 617-649-7501; Sis. Mgr: M. Wiggin 

-, -- Advertisement ,---

Specializing in microelectronic' induc­
tors and transformers, we offer fixed 
and tunable devices ranging in sizes 
smaller than transistor dice to as large 
as 1/3 To-5 can volume. Extended 
tuning range units give 10: 1 tuning 
range'. Our devices are considered the 
most stable in the industry irregardless 
of size. Present applications include 
sattelites, military i-f amplifiers, mina­
ture transmitters. 

PIEZO ,TECHNOLOGY, 2400 Diversified Way, Orlando, 
Fla., 32804, Tel: 305-425-1574, TWX: 810-8511-4136; SIs. 
Mgr: J. Dlnnan ............... , ................................ : ..... Pg.1425 
Ariz Scottsdale, Erskine Assoes., Box 1586 

, ' 602-947-7255 
Cal Millbrae, Melvin Sis., 1,13 EI Camino Rea,l, . 

415-697-6922 
Cal Van Nuys, R.L. Assoes., 14401 Gilmore 

I 213-782-7826 
Colo Denver, Walter Engr., 880 Bonnie Brae 

303-777-5585 
Fla Maitland, Ellis Assocs., Box 1261 305-644-9014 
III Chicago, T. Hunter, 5653 W. Irving Pk. ' 

312-777-2500 
Ind Fl Wayne, Scott Elclrns., 124 W. Wash. ' 

, 219-743-1586 
Ind Indianapolis, Scott Elctrns., Hullett Bldg. 

317-635-8951 
Kans Mission, Midland Engr., 5460 Buena Vista 

913-262-6565 
Ky Louisville, Scott Elct .. 334 Francis Bldg. 

502-583-3220 
Md Baltimore, C. Emrich" Roiling & Wilkens 

301-747-8348 

See Page 957 for TRADE NAME DIRECTORY 

MassSudbury, Naton-Neenan Assocs., Box 203 
. 617-893-0914 

Minn SI. Paul, Countryman Assoc., 1821 University 
, 612-698-9151 

NJ Haddonfield, Mesa Tech., Box 466 609-429-9531 
NY Buffalo', Bowser & Sapecky, 4541 Main 

716-839-4170 
NY Dewitt, Bowser & Sapecky, 4317 E. Genessee St. 

315-446-5920 
NY Melville, TX Sis., 900 Walt Whitman Rd. 

516-271-5850 
NY Poughkeepsie, Bowser & Sapecky, Box 1684 

914-452-5730 
NC Greensboro, L &D,lnc., Box 7234 919-292-3201 
Ohio Cincinnati, Scoll Elcl., 9505 Montgomery 

513-791-2513 
Ohio Cleveland, Scoll Elctrns., 1836 Euclid • 

216·861-2627 
Ohio Dayton, Scoll Elctrns., 517 Hulman Bldg. 

513-223-2652 
Tex Dallas, Stevens Sis., Box 34493 214-350-2476 
For: Can., Scarborough, Ont., Lake Engrg., 123 

Manville 751-5980 
PILOT CHEMICALS, INC., 36 Pleasant SI., Watertown, 

Mass., 02172, Tel: 617-WA-4-5445; Staff PhYSicist: 
F.R. Dunnill 

PINKERTON ELECTRO-SECURITY CO., Div. Pinkerton's, 
Inc., 61 Sutton Rd., Webster, Mass .. 01570, Tel: 
617-943-1518; Sis. Mgr: J.F. McKenna 

PIN LITES, 1275 Bloomfield Ave., Fairfield, N.J., 07006, 
Tel: 201-226-7724; Sis. Mgr: D. Ravine ............ Pg. 1490 
Ala Huntsville, Powertronies, Box 3384 205-852-6347 
Ariz Scottsdale, E. Foley, 441 N. Winfield Scoll Plaza 

602-945-2655 
Cal Burlingame, J. Logan, 844 Stanton Rd. 

415-697-6100 
Cal Pasadena, Compo Corp., 232 N. Lake 

213-681-7448 
Colo Denver, I. Strong, 635 Canosa 303-292-6900 
Conn Woodbury, C. Lueders, Westwood Rd. 

203-263-4446 
Fla Melbourne, Hanson Assocs., Inc., Box 26 

305-727-7474 
III Chicago, Lightner, 6322 N. 'Milwaukee 

312-774-1500 
Kans Overland Pk., Buse SiS., 6920 W. 82nd 

913-649-1913 
Md Silver Spring, R. Davies, 10 Old Post Off. 

301-587-3910 
MassNeedham Hgts., C. Lueders, Box 161 

617-449-0345 
Mich Birmingham, J. Hofstetter, 700 Maple E. 

. 313-642-0590 
Minn SI. Paul, Cahill, 3000 Hudson Rd. 612-739-8445 
Mo SI. Charles, Buse,Sls., 608 S. Main Sic 

31"4'-724-6667 
NJ . Cherry:HiII, Mid-Eastein, H59 Country Club 

609-428-7977 
,NY New Hartford, KLM, 1 Nouvelle Pk. 315-735-8525 
NY N.Y., Haber-Ramp; 2315 Broadway 212-799-4040 
NC Raleigh, Powertronics, 2911 Essex Cir. 

919-787-9090 
Ohio Medina, J. Hofstetter, 5168 Valley View 

, ,216-241:4880 
Okla Tulsa, Allied Comps., Box 4768 918-939-2848 
Pa Pittsburgh, J.C. Hofstetter Co., )76 Reed Dr. 

, 412-922-3890 
Tex Dallas, Allied; 10464 E. NortHwest 214-348-6660 
WashSeattle, R.,Johnston, 1011 N.E. 69th 

, , 206-524-5170 
PIONEER ELEC. & RESCH. COFlP., 743 Circle Ave., 

Forest Park, III:, 60130, Tel: 312-771-8242; Sis. Mgr: 
J.W. Bullock " ' 

PIONEER FOOT SWITCH CO., 3720 N. New' England 
Ave., Chicago, III., 60634, Tel: 312-MU-5-3119; Pres: S. 
Mack ' , ' 

PIONEER MAGNETICS, 1745 Berkeley SI., Santa Monica, 
Cal., 90404, Tel:,213-829-3305; Sis. Mgr: H. Kohnen 

PIONEER METALS, INC., Hwy. 127, N., Harrodsburg, Ky., 
40330, Tel: 606-734-4373, TWX: 810-535-3211; Sis. 
Mgr: P. Meadows ' 
--- Advertisement --,--

Pioneer Metals, Inc. manufactures a 
special Honeycomb for R.F.I. sheild­
irig. This material is commonly re­
ferred to as "Copper Brazed 

, Honeycomb", and is made from a mild 
steel foil .005 to .010" thick: The cell 
is hexagonal in shape, and is brazed 
with copper under vacuum or Hydro­
gen atmosphere. We also have facili­
ties for contract furnace brazing and 
complete manufacture of component 
parts. 

PIRGO .ELCTRNS., Affilate Sprague, 130 Central Ave., 
Farmingdale, N.Y:, 11735, Tel: 516-694-9880; Sis. Mgr: 
G.R. Levy 

PITIMAN CORP., Sellersville" Pa., 18960, Tel: 
215-257-5117; VP & Sis. Mgr: C.A. Pillman, III 

PLAN HOLD CORP., 21611 Perry SI.; Carson, Cal., 90745, 
Tel: 213-775-6711; Sis. Mgr: J.w. Doll 

PLANET INSTR., T.A. Edison Instr. Div. McGraw Edison, 
1520 Progress Rd., Ft. Wayne, Ind., 46808, Tel: 
219-483-8194, TWX: 810-332-1419; Mktg. Mgr: J. Rusler 

. Pgs. 1340,1626 
Ariz Scottsdale, Mercury Eng., 6031 E. Windsor 

602-945-1927 
Cal Palo Alto, E.E. Enterprises, 770 Welch Rd. 

415-324-4448 
Cal Van Nuys, E.E. Enterprises, 5901 Noble 

213-787-5360 
Colo Littleton, Alden, 7386 S. Platte Canyon 

303-794-1531 
Fla Miami Beach, Geartner, 1125 71st 305-861-3661 
Fla Orlando, Geartner Assoc., 1221 Lee 

, 305-299-1 000 
III Mt. Prospect, Magnuson, 2420 Oakton 

312-622-6322 
lrid FI. Wayne, McDonald Sis. Co., Box 2848 

, 219-745-9214 
MassBedford, F.R. Lesser, Box 241 617-275-7558 
Minn St. Paul, Magnuson Assoes., 1246 W. 7th SI. 

612-227-8495 
NJ Summit, R. Poller, 64 Woodland 201-277-0220 
NY Hyde Pk., R. Kennedy, Green Tree 914-229-2269 
NY N.Y., Haber-Ramp, 2315'Broadway 212-799-4040 
NY N.Y., Metro·N.Y., Corp., 210 W. 78th 

212-682-5844 
NY Rochester, R. Kennedy, 39 Saginaw 

716-271-6322 
Tex Houston, P.J. Scanlon Co., Box 1643 

713-466-6897 
Tex Richardson, P. Scanlon, 724 S. Sherman 

214-231-4661 

206-455-1336 
EXP: N.Y., N.Y., Technitron, 41 W. 57th SI. 

, 212-758-2790 
For: Can., Pte. Claire, Dorval, Que., C. Pipe, Box 57 

514-697-2784 
For: Can., Wllston, Ont., C. Pipe, 65 Waterford 

. , 416-249-1766 
PLASMA DYNE, Div. Geotel, Inc., 3839 S. Main, Santa Ana, 

Calif., 92707, Tel: 714-545-7171; Sis. Mgr: A. Bernstein 
pLASTIC ASSOCS., INC., 60 Inip Dr.,lnwood, N.Y., 11696, 

, Tel: 212-327-5600; Sis. Mgr: A: Tonnesen 
pLASTIC WIRE & CABLE CORP., Sub. Triangle Inds., Inc., 

E. Main SI., Jewell' City, Conn., 06351, Tel: 
'203-376-4411; V.P. Mktg: J.T. Daly 

PLASTICS MACH. DIV., New Britain Mach. Co., Box 1320, 
New Britain, Conn., 06050, Tel: 203-229-1641 

PLASTIGLIDE MFG:CORP., 1757 Stanford St., Santa 
Monica, Cal., 90404, Tel: 213-870-9208; Sis. Mgr: S. 
Powell ' 

PLASTOFILM INDS., 916 W. Union Ave., Wheaton, III., 
60187, Tel: 312-668-2838; Sis. Mgr: G. Wiss 

PLASTOID CORP .. 42-61 24th St .. Long Island City, N.Y., 
11101, Tel: 212-ST-6-6200; Sis. Mgr: W. Grant 

PLECTRONCORP., Overton, Neb., 68863, Tel: 
308-987-2416; Sis. Mgr: M. Meyer 

PLESSEY ELCTRNS. CORP., 170 Finn CI., Farmingdale, 
N.Y., 11735, Tel: 516-694~377; Sis. Mgr: B.R. Erde 

PLYMOUTH RUBBER CO., INC., Canton, Mass., 02021, 
Tel: 617-828-0220, TWX:.617-828-4546; Sis. Mgr: F.E. 
Harris, Jr. 

PMC DESIGNING, 1832 Amberlawn Ave., CinCinnati" Ohio, 
45237; VP & Sis. Mgr: J. Resile 

POCO GRAPHITE;, INC., Subs. Union Oil Co. Cal., Box 
2121, Decatur, Tex:, 76234, Tel: 817-627-2121, TWX: 
910-890-5724; Sis. Mgr: T.M. Todd 

PODGOR, ,JOSEPH CO., 7895 Browning Rd., 
Pennsauken, N.J., 08109, Tel: 609-NO-3-7878; Sis. 
Mgr: F.C. Kline 

PODGOR, JOSEPH E. CO., INC., Box 1714, Phila., Pa., 
19105, Tel: 215-WA-5-7878; Sis. Mg,: F. Kline 

POLACOAT, INC., 9750 Conklin Rd., CinCinnati" Ohio, 
. 45242, Tel: 513-791-1300; Pres. B.J. Benton 

POLARAD ELCTRN. INSTRS., 5 Delaware Dr., 'Lake 
Success, N.Y., 11040, Tel: 516-328-1100, TWX: 
510-223-0414; Sis. Mgr: E. Feldman _ ...... Pgs.538-54O 
Ala Huntsville, J. Highsmith, 3322,S. Memorial 

205-8&1-3294 
Alas Anchorage, Arva, Inc., Box 759 907-272-5231 
Ariz Phoenix, T. L. Snitzer Co., 15 N. 40th PI. 

602-273-1673 
Cal Cupertino, T. Snitzer, 10320 Saratoga-Sunnyvale 

408-257-8333 
Cal Del Mar, T. Snitzer, Box 805 714-45'4-2191 
Cal Los Angeles, T, Snitzer, 9005 Exposition 

213-836-6170 

PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol. 2) ... 2009-3076 (Vol. 3) 



POL - POT MANUFACTURERS" SALES OFFICES DIRECTORY 

Coio Denver, Bennawitz, 280t E. Colfax 303-399-1132 
Conn Hartford, Instr. Assocs., 234 Murphy 

203-525-9367 
DC Wash., Eastern Instr., 2600 Virginia, N.W. 

202-333-8880 
Fla Orlando, J. Highsmith, 2543 Industrial 

305-293-5202 
III Chicago. L. Green, 5218 W. Diversey 

3t2-286-6824 
Ind Indpls., L. Green, 1111 E. 54th SI. 317-253-2087 
Iowa Cedar Rapids, Engrg. Svcs., 1026 3rd, S.E. 

. 319-366-1591 
Kans Prairie Vlg., Engrg. SvcS., 7830 State Une 

913-1\49-4000 
Md Silver Spring, Brimburg, 814 Thayer 301-588-7790 
MassBedford, Instr. Assocs .• 175 Middlesex· 

617-275-0700 
Mich Detroit, H. Teplitz, 26847 Grand River 

313-537-9058 
Minn Mpls., L. F. Green, 6225 University, N.E. 

612-781-1611 
Mo SI. Louis, Engrg. Svcs., 6717 Vemon 

314-726-2233 
NJ Red Bank, Eastern Instr., 157 Broad 

201-842-4242 
NM Albuquerque, Bennawitz, 9720 Candelaria, N.E: 

505-298-6775 
NY Great Neck, Meas. Tech., 295 Northern Blvd. 

516-482-3500 
NY No. Syracuse, NACO Elctrns., Box 248 

315-699-2651 
NY Poughkeepsie, NACO Elctrns., 14 Levi SI. 

914-462-2730 
NY Rochester, NACO Elctms., 74 Park Ave. 

716-244-4720 
. NY Utica, NACO Elctrns., 2631 Edgewood 

315-732-1801 
NC Charlotte, J.L. Highsmith, 3733 Monroe 

704-333-7743 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrpok 

\ .216-371-2044 
Ohio Dayton, H. Teplitz Co., 3718 Salem Ave. 

513-277-6531 
Okla Tulsa, Data Engrg. Corp., 4580 E. 50th SI. 

918-622-3753 
Ore F,'ortland, Arva, Inc., 2035 S.w .. 5"th Ave. .' 

. 503~292-8.762 
~a Phila., Eastern Instr., 613 Chelthanham 

.215-927-6269 
1'ex Houston, Data Engrg., 2120 S. Post ba~ . 

.713-622-2820 
Tex Richardson, Data Engrg., 777 S. Central 

Expy.l-W . :214-231-4846 
Tex San Antonio, Data Engrg., 4438 Centerview 

. 512-732-7176 
WashSeatife, Arva, Inc., 1320 Prospect SI. 

206-622-0177 
POLLAK, JOSEPH CORP., 195 Freeport SI., Boston, 

Mass., 02122, Tel: 617-282-9550; Sis. Mgr. C.G.· 
Darsch 

POLY-SCIENTIFIC, Utton Sys., 1213 N. Main SI., 
Blacksburg, Va., 24060, Tel: 703-552-3011, TWX: 
710-875-3692; Sis. Mgr: W.M. Mader 

POLYGON INDS. LTD., 50 Northllne Rd., Toronto 16, Onl., 
, Canada, Tel: 416-755-3301; Sis. Mgr: A.E. Shaw 

POLYMER CORP., 2120 Fairmont Ave., Reading, Pa., 
19603, Tel: 215-929-5858, TWX: 510-651-5396; Sis. 
Mgr: R.E. Barthold 

--- Advertisement .---
Nylons, Fluorocarbons, cross-linked 
polystyrene and Acetal stock shapes, 
fabricated or sintered parts for electri­
cal and mechanical components. 
Filled nylons, molding resins: non­
conductive ferromagnetic plastic 
materials: copper-clad dielectric 
materials; plastic powders for integral 
insulation applied by heat fusion pro­
cesses. 

POLYMER RESCH., 3330 W. Cameron Ave., Milwaukee, 
Wis., 53209 

POLYPHASE INSTR. CO., 126 E. Fourth SI., Bridgeport, 
Pa., 19405, Tel: 215-279-4660; V.P. Sis: R.H. Simmons 

POMONA ELCTRNS. CO., INC;, 1500 E. 9th St., Pomona, 
Cal., 91766, Tat 714-623-3463, TWX: 910-581-3822; Sis. 
Mgr: C.W. Musarra .................................... Pgs. 2652-2704 
Ariz Phoenix, H.A. Moore Sis. Co., Box 7245 

602-CR-4-0060 
Cal Beverly Hills, Intercontinental AViation, Box 1705 

213-274-7579 
Cal La Selva Bch., Belchamber & Frenqh, 308 Playa 

408-688-3281 
Cal Palo Alto, Engineering Assoc., 999 Commercial 

. 415-DA-6-7842 

Cal Pasadena, P. NurChes, 2396 E. Foothill • 
213-681-8957 

Cal Whittier, DeAngelo,Rothman, 11936 E. 
Washington 213-945-2341 

·Colo Aurora, AES, Inc., 12891 E. Nevada 
303-EM-6-0208 

ConnW. Haven, R.S. Reiss Assocs., 70 Jessie 
203-WE·3-8542 

Fla Brandon, L. Haas, 604 Dall Dr. 813-689-3271 
Fla No. Miami, L. Haas, 1826 N.E. 150th 

305-949-9143 
Ga Atlanta, V. McCorvey, 2187 Briarcliff N.E. 

. 404-636-f!502 
III Chicago, W.M. Unz, 4001 W. Devon 

312-MU-5-6060 
MassSharon, R.S. Reiss. 199 E. Foxboro 

617-SU-4-3439 
Mich Grand Rapids, C. Geer, 4601 Blaine SE 

616-534·9449 
Minn Mpls., Northern States, 1109 W. 78 112 SI. 

612·866-3468 
'Mo Kansas City, NEVCO, Inc., 1715 Baltimore 

816-421-1751 
Mo SI. Louis, NEVCO, 2427 Brentwood Blvd. 

314·962-5629 
Neb Omaha, NEVCO, 12308 Grey Fawn Dr. 

402-333-6850 
NY NY, J. Weber, 2700 Henry Hudson Pkwy. 

212-546-8306 
NY WoodSide, Tobias, 49-01 31 st Ave. 212-726-4551 
Ohio Hilliard, P. Lohse & Co., 590 Mengel La. 

614-876-4394 
Ohio Novelty, P. LohSe, 13932 Fox Hollow' . 

216·338-8120 
Pa Philadelphia, D.S. linz, 238 Shelmire SI. 

215-ES·g.0734 . 
SC Greenville, V. Avis McCorvey, Box 5185 

803·244-6254 
Tex Dallas, Techno Assocs., Box 20544 

214-FL·7·9213 
WashSeattle, R.K. Squibb, 655 N.E. Northlake 

206-632-2450 
For: Can., Downsview, Onl., Electronetic Sys., 62 

Alness 416-636-3673 
For: Can., Montreal, Que., Electronetic Sys;, 6420 

VictOria 514·342-4117 
For: CAN., Vancouver, B.C., A. Deskin, 1641 Venables 

. 604-253-6396 
For: Can., Ottawa, Onl., Electronetic Sys., 1342 Bank 

SI. 613-733-3781 
POPPER & SONS, INC., 300 Park Ave. S., New York, N.Y., 

10010, Tel: 212-674-5500; Sis. Mgr: H.P. Leighton 
PORCELAIN. PRODS. CO., Div. Clarken Co., 225 N. 

'. Patterson SI., Carey, Ohio, 43316, Tel: 419-396-2211 
PORT -O-VOX ENTERPRISES, CORP., 130 West 57th SI., 

New York, N.Y.~ lD019, Tel: 212-CI-6-2491: Ch. Engr: 
K. Saari 

PORT PLASTICS, INC., 8037 E. Slauson Ave., Montebello, 
Cal., 90640, Tel: 213-685-6200 

PORTABLE ELEC. TOOLS, DIV., G.w. Murphy Inds., 1200 
E. State St., Geneva, 111.,60134, Tel: 312-CE-2-2500, 
TWX: 910-237·1683: Sis. Mgr: R. Melius 

PORTER, H.K. CO., INC., Porter Bldg., Pittsburgh, Pa., 
15219, Tel: 412-391-1800 

PORTER, H.K., INC., 74 Foley St., Somerville, Mass., 
02143, Tel: 617-776-8200; V.P·Mktg: H.M. Webster 

POSITRONIC INDS., Gorn Connector Dlv., 1906 S. 
St_ert; Springfield, Mo., 65804, Tel: 417-883-3434; SIs. 
Mgr: J.T. Gentry _._ ..... ____ ............. _ ...... _ ..... _ .. Pg. 2631 
Ariz Phoenix, Hecht, Henschen, 2435 E. University 

. 602·275-4411 
Cal Alhambra, M. Riedel, 2215 W. Valley 

213-283-7694 
Cal Santa Clara, Richards, 2938 Scott BI. 

. 408-246-5860 
Colo littleton, R. Entprs., 7272 S. Lincoln Way 

303-794-6164 
ill Evanston, Rendell, 2201 W. Oakton 312-866-8060 
Mass Newtonville, Edcom, 815 Washington 

. . 617-969-9710 
MJch Fannington, l. George, 32500 Grand River 

313-474-1505 
Minn Mpls., Furber, 6500 Nicollet Ave., S. 

612-861-1518 
Mo Springfield,P. Plus, 1906 S. Stewart 

417-883-5660 
NY Fayetteville, F. ·Darcy, 808 Fay-Manlius 

315-637-6587 
NY Port Washington, P.O. Aaron, Box' 511 . 

516-767·2600 
Ohio Dayton, Myers, 298 Pleasant Hill 513-299-3215 
Pa Phila., Professional Svc., 1207 Ferndale 

215·676-0980 
Tex Dallas, W. Reese, 3131 Stemmons Frwy. 

. 214-638-6575 
WashSeattle, B. Hirsh, 4013 Learyway 206-783-3423 

See Page 3073 To Get Your Copy of the Radio-Electronic Mast~r 

EXP: Stamford, Conn., J.P. Inl'l., 1989 Summer 
. 203-348-2691 

POSSIS MACH., 825 Rhode Island Ave., S., Minneapolis, 
Minn., 55426, Tel: 612·545-1471; Div. Mgr: G.H. Baillie 

POST ELCTRN. PRODS., 12 Lothrop SI., Beverly, Mass., 
01915, Tel: 617-922-5005; Sis. Mgr: E.B. Renwick 

POTTER'" BRUMFIELD, Dlv.American Machine 
Foul\dry Co., 1200 E. Broadway, Princeton, Ind., 47570, 
Tel: 812-385-5251, TWX: 812-291-4125: SIs. Mgr: D. 
'Morrow ........................................................ Pgs. 1771-.1782 

Ariz Phoenix, Howe & Howe, 4109 N. 18th 
602-264-7971 

Cal Los Altos; Recht, 900 N. San Antonio 
415-941-0336 

Cal Los Angeles, Black & Strong, Inc., 1728 S. 
LaClenega Blvd. 213-UP-O·9191 

Cal San Diego, .Black & Strong, ·Inc., 7961 Engineer 
Rd. 714-279-6363 

Cal San Juan Capistrano, Potter & Brumfield, 26181 
Avenida Aeropuorto 714-493-4507 

Colo Uttleton, Simpson Assocs., 2552 Ridge 
303-798·8439 

Conn New Canaan, G. Hathaway Elctrns., 129 Oenoke 
203-966-2580 

Fla Orlando, Irby & Connolly, Inc., Box 6034B 
305-423-8270 

Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill 
404-237·2273 

III Chicago, Balhom & Welch,lnc., 1925 N. Harlem 
Ave. 312-889·5011 

III laGrange Pk., Bierhaus Sis., 1013 E. 31 st 
312-354-5100 

Ind FI. Wayne, R. O. Whitesell, 3426 Taylor 
219-432,5591 

Ind Kokomo, R. O. Whitesell & Assoc., Inc., 3827 S .. 
Lafountain' Sq. 317-453-6868 

Ind Indpls, R. O. Whitesell, 6691 E. Wash. 
317-359-9283 

Ky Louisville, R. O. Whitesell, 3620 Lexington 
502-893-7303 

La Metairie, Cartwright & Bean, Inc. of Tenn., Box 
73336 504-887-5225 

Mass Arlington, Hathaway Elctrns., 7-11 Mystic 
617-646-1380 

Mich Detroit, Hilltronics, 13720 Puritan Ave. 
313-342-3242 

Mich .SI. Joseph, R. O. Whitesell & Assoc., Inc., 
Shepard & Benning Bldg, Rm. 214 616-963-7337 

Minn Mpls, Mel Foster, 228 S. Cedar Lake 
.' 612-374:2612 

Mo· Grandview, l. R. Harry, Box 288 816-763-3634 
Mo SI. Louis, l. R. Harry, Box 12608 314-872-3183 
NJ Cherry Hill, J. McCoy, Box 20 HA 8-3444 
NM Albuquerque, C. Carlberg, 2611 Quincy 

. 505-265·1579 
NY Buffalo, R. Lamb Co., 1865 Kenmore 

716·874·4900 
NY Garden Cy, Comtronic, 370 Old Country . 

. 516-PI-I-8966 
NY Kingston, R. Lamb Co., Box 661 914·338·8833 
'NY Rochester, R. Lamb Co., 4515 Culver. 

. . 716·544-5580 
NY Syracuse, R. Lamb Co., E. Molloy Rd. 

315-454-2469 
NC Charlotte, Cartwright & Bean, 625 Harwyn 

. 704-537-7965 
NC Raleigh, Cartwright & Bean, 1016 Belfast 

919·832-7128 
Ohio Cincinnati, R. Whitesell, 1172 Galbraith 

'. . . 513-521-2290 
Ohio Cieveland, Scott Elctrns., 1836 Euclid 

'216-861-2626 
Ohio Columbus, Scott Elctms., 79 E. State 

. 61'4-228-23 i 3 
Ohio Dayton, R.Whitesell, 4133 S. Dixie 5t3-298-9546 
Okla Tulsa, Comps., Inc., Box 50277 918-LU-3-9149 
Pa Camp Hill, Beil & Whittaker, Inc., 849 Foxcroft Dr. 

717-233-1254 
Pa Easton, Beil & Whitaker, 2470 Forrest . 

215-434-5220 
Pa Harrisburg, Beil & Whittaker, 5610 Akron 

717-652-0184 
Pa Pittsburgh, Scott Elctrns., 1050 Freeport Rd. #7 

412-471-5233 
Pa Reading, Beil & Whittaker, Inc., 3623 Jacksonwald 

Ave. 215·779-2610 
Tenn Memphis, Cartwrig~t & Bean, 560 S. Cooper 

. 901-276-4442 
Tex Dallas, J. Guenther, 5121 McKinney 214-528-6286 
Tex Houston, J. B. Guenther, Inc., Box 55525 \ 

713-468-0232 
Va Alexandria, Potomac Elctrns., Inc., 604 

. Montgomery SI. 836-1630 
Va Alexandria, Potter & Brumfield, 604 Montgomery 

SI. 836-1630 
Va Richmond, Potomac Elctrns.; Box 4971 

703-270·3682 

eeml1971 
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WashSeattle, R. Johnston, 1011 N.E. 69th 

. . 206-524-5170 
Wisc Milwaukee, E. DickinSQn, 3612 N. Green Bay 

414-264-1080 
EXP: N.Y., NY, AMF Inl'l., 261 MadiSQn 212-687-3100 
For: Can., Guelph, .0nt,.Potter & Brumfijilld, 135 

Oxford SI. 519-822-0390 
For: Can.,.Montrllal, Cue., Braydon Electro, Ltd., 360 

Montee De ~esse Rd. . 514-748-6378 
For: Can., No. Vancouver, B.C .. C. L. Thompson Ltd., 

1121 w. 15ih St. 604-987-9388 
For. Can., Weston, Onl., F. Eakin, 9 Milvan Dr. 

416-741-7485 
For: Can., Winnipeg, Manitoba. C. l. Thompson Ltd., 

·870 Bradford SI. 204-783-0848 
"THE POTIER CO .... Sub.· Potter-Englewood Corp., 500 

W. Aorence Ave, Inglewood, Calif, 90301, Tel: 
213-678-2651, TWX: 910.328-6138; Mktg. Mgr: D. 
Flowers 

POTIER INSTR. CO., 532 Broad l;Iollow Rd .. Melville, N.Y:, 
11746, Tel: 516-694-9000, TWX: 510-224-6485; V.P. 
Mktg: W.P. Sharpe 

POWER APPLICATIONS, INC., Box 305, Bayside,:N.Y., 
11361, Tel: 212-631-7784; Sis. Mgr: W.R. Wright 

POWER CONTROL CORP., Box 11432, Pittsburgh, Pa., 
15238, Tel: 412-782-3120; Sis. Mgr. C,W. Duffett 

POWER CONVERSION PRODS. INC., Forty Two East St, 
Crystal Lake, III., 60014, Tel: 815-459-9100, TWX: 
910-634-3356; Sis. Mgr. C.F. Seyer .. 

POWER DESIGNS,I1'OI) Shames Dr~ 'WestburY, ~.Y., 
·11590, Tel:'516-333-6200, TWX: 510.222-6581; SIs. Mgr: 
H. Roth ••••••••••• ~ •••• ~ ••••••••••••••••••••••. ~ •••••••••••••• ~ Pgs. 832-835 
Ariz Phoenix, Hytronic Meas., 1017 N. Srd 

602-253-6104 
Cal Palo Alto, Ward/Davis, 3941 Bayshore 

415-968-71 i6 
. Cal Pasadena, Ward/Davis, 770 S. Arroyo 

213-684-2640 
Cal· . San Diego, Ward/Davis, 9045 Balboa 

714-277-8081 _. - ...... ._.- - -- .. 
VUIU ",,"'O'IIYCI'I, '-'J'UUlllw IVIO'CC)., -t1:J-tu 1::. lWII:JlI. 

. 303-388-4081 
ConnNew Haven. H.J. Schutt, 965 Dixwell . 

. 203-UN-5-1365 
Fla Maitland, EIR, Inc., Box 943 305-644-9595 
III Chicago, l. Green, 5218 W. Diversey 

312-286-6824 
Ind Indianapolis, l.Greeh, 1111 E. 54th 317-253-2087 
Md Silver Spring, CEO Elctrns .• 850 Sligo 

301 ~588-8134 
Mass Newtonville, H. Schult, 815 Washington 

617-521-5304 
Mich Detro~, H. Teplitz. 26847 Grand River 

313-537-9058 
Minn Mpls., L. Green, 6225 University, N.E .. 

. . 612-781-1811 
NJ Camden, CEO Elctrns·., 2916 Federal SI. .' 

. 215-925-8711 
NM Albuquerque, Hytronic Meas.,.205 San Pablo, S.E. 

. . . . '. 505,268-3941 
NY ~1t:Vernon, CEO Elctrns., 500 Nuber Ave .. 

. . 914-664-0080 
NY Rochester, Ossmann Instrs., 474 Thurston 

. . . . 718,271-4565 
NY Syracuse, Ossmann Inslr., 6666 Old Collamer 

. 315-437-6666 
NY Vestal, Ossmanri InslrS., Vestal PkwY., E •. 

. 607-785-9947 
NY WSppingersFalls, Ossmann Inst., 122E. Main 
'. . 914-297,7171 

Ohio Cleveland; H. Tepl~, 39-45 Meadowbrook 
. . 216-371-6531 

Ohio Dayton, H. Teplitz, 3718 Salem Ave. ". 
513-277-9178 

Tex Dallas. Applied Sci. Acc., 2929 ladybird" . 
. 214-352-4829 

Tex Houston,. Appiied Sci. Acc., 7211 tlillcroft . 
. .' 713-781-1441 

Utah Salt .Lake C~, Hytronic Meas., 2022 S. Main . 
. . . .,.. 801 ;466-4924 

EXP: N.Y., Melville, Rocke Int'l., 80 Marcus 
. '. . 516~94~78oo 

For. cari:, Dartmouth, Nova Scolia, Computing Devices 
of Can., Ltd., Comm: Grp.,Box 763 902-466-7461' 

For: Can.; Ottawa,.Ont., Computing De)lices, Box 508 
613-828-9143 

For. Can., Vancouver,.B.C., Coinputing Devices, 683 E. 
Hastings . 604-255-7366 

POWER DESIGNS PACIFIC,Mlranda Ave., Palo Alto, Cal., 
94304,Tel: 415-321-6111, TWX: 910-373-1251; Sis. 
Mgr: J.K. Levin· . '.' .' 

POWER ELCTRNS. CO., 5701 Savoy La., Houston, Tex .• 
77036, Tel: 713-SU-2c72oo; Sls .. Mgr: W.F. Mayfield 

POWER ENGRG. & EQUIP. CO., INC., 1826 2131h St. 
Torranc;e, . Cal., 90501, Tel: 213,328-6677.. TWX: 
910.349-6659; Sis. Mgr: C.R. Lever 

See Page 957 for TRADE NAME DIRECTORY 

POWER INC~ 12809 El!9Ie.Rldge Dr., Burnsville, Minn., 
55378, Tel: 612-8110-1360; SIB. Mgr: D.L. CarlBon 

. . Pg.831 
Cal . L.A., American Tech., 1460 S. Sherbourne 

. . 213-659-3791 
POWER INSTRS., 7352 N. Lawndale Ave., Skokie, III., 

60076, Tel: 312-676-2300; Sis. Mgr: A.L. Svanascini 

'POWER/MATE, 514 S. River. St~ Hackensack, ".J., 
07601, Tel: 201-343-6294, TWx: 71o.99Q,5023; Sis. Mgr: 
M. Charter ...................................................... Pgs. 836-859 
Ariz Phoenix, Recording Sciences, Box 27806' 

602-275-1372 
Cal Inglewood, L & M Engrg.; 9911 IngleWood 

· 21~674-6850 
Cal Santa Clara, L & M Engrg .. 3242 McKinley Dr. 

. 408-24~2891 

Colo Littleton, Radco Elctms., 2552 Ridge Rd. 
. '. 3ti~794-4279 

ConnW Hartfcird, Victor Assoc., 893 Farminglon Ave. 
203-523-5680 

Fla, Orlando, Gra-Mar, 3113 Lawton Rd. . 
· 305-841-2330 

III Chicago, K. W. Meyers: 7256 Touhy Ave: 
. 312-774-6440 

Ind Indianapolis, Kw. Meyers Co., 3512 ROCkville Rd. 
. 317-243-6681 

Md Towson, Mark-Tron, 202 W. Penn~ 30;-825-8222 
Md Rockville, Mark-Tron, 651 Lofstrand 301-762-6210 
Mass Framingham, VICtOr Assoc., 280 Worcester Rd. 
. . 617 -879-5710 
Mich Grand Rapids, Urban;Ferris; 1119 Burton SI. SE 

616-245-0511 
Mich Southfield, Urban-Ferris, 21711 W. 10 Mile Rd. 

313-354-9066 
Minn Mipls., K. W. Meyers, 4725 Excellslor BI. 

. . . 612-920-7080 
NJ Hackensack, PMC SiS., 520 S. River St. 

201-343-6295 
NM Albuquerque, Recording Science, 1811 Carlisle, 

N.E. 505-265-7631 
~_ •• _ .... _.~:II_ ,... ......... __ roa.. ____ ........ 1_"1 . _I_n_ ........ _'_1_' _ ......... _., _ ......... _., 

315-637-9861 
Ohio Cleveland, Gibson Elect. Mktg., 26100 Brush Ave. 

. 216-731-8330 
Ohio Dayton, GibsOn Elect. Mktg.;122 W. Park Rd. 

513-433-3521 
SC ' Rock-Hill; Gra-Mar, 709 Myrtle Ave. 803-328-9773 
WashSeattle, Hayes Tech .• 3611 Terminal CI. 

. . 206-PA-3-4141 
. Tex Dallas, Remtek, 11411 N. Central Expwy. 

214-369-8146 
WiscMllwaukee, K. W. Meyers Co., 4359 S. Howell 

Ave. . 414-482-1313 
EXP: Hackensack, Power/Mate Internat'l, 516 S. River 

St. 201-343-6294 
POWER PHYSICS CORP., Box 626, Eatontown, N.J., 

07724, Tel: 201-542-1393, TWX: 710.722-6646; V.P. 
Mktg: V. Melin 

POWERCUBE CORP, 214 Calvary SI.. Waltham, MaSs .. 
. ' 02154, Tei:' 617-924-1758, TWX: 710.327-9216; Sis. 

Mgr: N. E:'Chapman 
. .' ',,','. 

POWERTEC, Dlv. of AI~ronlcs,lnc., 9188 DeSoto Ave., 
Chatsworth, Cal., 9131" Tel: 213-882-0004, TWX: 
910-494-2092; SIs. I/Igr: F. Barthold ~.~ ... Pg ••. 860-884 
Cal Santa Clara, R\Chards, 2938 Scott· 408-246-5860 
Cal- Torrance, O'DoMell, 18053 Crenshaw' 

. .,. 213-323-9243 
Colo DenvGr, D.E. Bond,.5505 E. Evami 303-756-1234 
Fla Orlando, Geartner, 1221 Lee Rd. ,305-299-1000 
Fill Miami ·BcI)., Geartner Assoc., 350 lincOln 

· . '. . . ,. 305,531-0200 
Ind Indianapolis, Holsapple Assoc. 317-894-0513 
Kan Wichita, Thunderbird Tech., 7707 E. Osla 
.'. '.' 316-684-3941 

Kans Pralrie Vlg., Thunderbird Tech., 4014A W. 95th 
. 913-642-7220 

:MdBaltimore; Dyna-Rep. 301-539-5148 
MassNeedhilm,'Garrettson, 50. Kearney Rd. 

. " 617-449-2640 
MiM Mpls., Comslrand, 6279 University 612-560-5300 
Mo S1.LoUls, Thunderbird Tech., Box 12849 

314-542-6488 
NJ. Livingston, Garrattson Co., Box 226 
NM Albuquerque, D.E. Bond Assoc., Box 14237 
NY Glen Cove, Garrettson Co .• 29 Jefferson Ave. 
NY WMe Piains, GaiTettson Co., Box .149 
NY Williston Pk.~. Garrettson Co., Inc., 275 HillSide 

. Ave. 516-747-6610 
Pa Phila, Garrettson, 92.14 Masland SI. 

". 215-H0-4-2275 
Tex 'Dallas, W. Reese, Box 24410 214-638-6575 
Tex Houslon, W. Reese, 2400 W. Loop, S. 

. 713~21-3134 
Va . Sprloglield, Dyna-Rep., 5625 Port Royal . 

703-321-6630 
WashBallevue. A. Smith, 405 166 S.E. 206-746-8770 

POXYLUBE, Div. Gen'l. Devices, 541 S. Webster Ave., 
Indianapolis, Ind., 46219, Tel: 317-359-5407; Sis. Mgr: 
J.R. Young 

PPM, INC.; 32 W. Monroe, Bedford, OhiO, 44146, Tel: 
216-232-1880; Sis. Mgr: A.L. Bletcher ..... ~ .... ~~ .. Pg. 535 
. Cal Mountain View, Morse Assocs., Box 507 

. 415-968-7722 
Cal Santa Fe Spgs., SLS. Engrs., 15408 Cornet 

714-521-8673 
Colo Boulder, J. Smith, Box 3257 303-449-7509 
Conn Meriden, Abbott-Allison, Box 467 203-237-9232 
Mich Livonia, Palmer Elec., 33645 Wood 313-538-5125 
Minn Mpjs., Container Sys., 5605 Lyndale Ave. S. 

612-861-1566 
Mo SI. Louis, Wells-White, 7607 Page Blvd. 

314-726-2511 
NM Albuquerque, J. Smith, 5301 Central NE 

505-255-2111 
NY Syracuse, J. D. Birchard, Box 736 315-469-4689 
NY Westbury, OAL Assocs., Box 788 516-334-1940 
Ohio Cincinnati, Nelcor, Box 6506 513-751-0200 
Wisc Milwaukee, Ellsworth Co .. 9715 N. Lake 

414-352-1230 
PRACTICAL AUTOMATION, INC., Trap Falls Rd., Shelton, 

Conn., 06484, Tel: 203-929-1495; Sis. Mgr: D. Shaw 
PRO ELCTRNS., INC., Sub. Harris-Intertype Corp., 1200 

Prospect Ave., Westbury, N.Y., 11590, Tel: 
516-334-7810, TWX: 510-222-4494; Sis. Mgr: E.T. 
McDonald 

PRECISION DIPBRAZE TOR., 14715 Armlnta St., Van 
Nuys, Cal., 91402, Tel: 213-786-6524; Sis. Mgr:J. 

. Graham 
PRECISION ELCTRNS. CORP., 427 Plain St., Marshfield, 

Mass:, 02050, Tel: 617-834-6677; Pres: K.A. Williams 
PRECISION ELECTRONICS, INC., 9101 King Ave., 

Franklin Park,lII., 60131, Tel: 312-678-5350; Sis. Mgr: 
William Stow . 

PRECISION ELCTRNS., INC., 1 Di Tomas CI., Amityville, 
N.Y., 11701, Tel: 516-598-2300; Sis. Mgr. J. SaUt 

PRECISION EXTRUSIONS, 702 E. Green Ave .. 
Bensenville, III., 60106, Tel: 312-766-0340; Sis. Mgr: 
J.W. Anderson 

PRECISION INC., 3415-48th Ave., N., Minneapolis, Minn, 
55429, Tel: 612-588-9441; Sis. Mgr: E.N. Honebrink 

PRECISION INSTR. CO., 3170 Porter Dr., Palo Alto, Calif., 
94304, Tel: 415-493-2222, TWX: 910-373-1752; Nat'l. 
. Sis. Mgr: C.A. Paisley 

PRECISION LAMP ENGRS., 114 Hamilton Dr.,·Novato, 
Cal., 94947. Tel: 415-883-5916; Sis. Mgr: H. McGill, Jr . 

PRECISION MECHANISMS, 44 Brooldyn Ave., 
Westbury, N.Y., 11590, Tel: 516-ED-3-5955; Sis. Mgr: 
LN. Canlck .... ~~ ............... ~ ... ~ .... ~ ... ~ ...... ~ ........... Pg. 1876 
Cal N. Hollywood, Comps. SiS., 11484 Oxnard 

213-980-3400 
Cal San Diego, Comps.SIs., 12696 Pacato Cir., N. 

714-291-5799 
Mass Lexington, Comps .. SiS., 1789 Mass . 

617-VO-2-1633 
NY Hartsdale, Comps. SiS., 221 E. Hartsdale 

914-SC-5-1050 
. NY Rochester, A & 0 Devices, 320 N. Washington 

716-586-8033 

ipRECISION METAL PRODS. CO.,41 Elm St., Stoneham, 
Mass., 02180, Tel: 617-438-3650, TWX: 71G-393-0113; 
Sli. Mgr: R.A. Degnan ..................... ~ ............... ~Pg. 2705 
Ariz Scottsdale, J. Osbom Assocs., Box 968 

. 602-9411,0501 
Cal Los Angeles, Galaxie Sis. Int'l., 1930 Wilshire 

213-483-0910 
Colo Denver, McLoud & Raymond. Co., 2151 S. Grlipe 

. St . 303-756-1589 
Fia Orlando, W.R. LehmannCo., Box 20275 

305-841 c4901 
Ga Atlanta, W.R. Lehmann Co., Box 52786 

. 404-237-0600 
III Chicago, Rusz Sis. Co., 7740 Ardmore 

312-NE-I-7322 
Ind Ft Wayne, B. F. Homsher, 418 E. Barry 

219-432-1164 
Md Baltimore, M/E Assoes., 320 Hillen 

301-VA-5-1130 
MassW. Concord, Sis. Engrg" Baker. Ave. 

. 617-VO-2-7320 
Mk:h Laihrup Village, R.C. Nordstrom, Box. 32 

313-444-4417 
Minn Minneapolis, F. Peterson Co., Box 16224 

. 612-927-4453 
Mo St. Louis, J.J. Vondras & Co., Box 10121 

314-837-0645 
NJ Cherry Hill, M/E Assocs., 314 Columbia 

609-667-6110 
NY M1. Vernon, ZBuderer Assocs., Box 342 

914-664-7385 
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NY Syracuse; C.W. Floring' & ASsoc .• :Box 175 
, ' 315-478-2149 

Ohio Dayton. Electro-Com, 1700 Needmore 
. 513-276-3993 

Tex .Dalias, Engineers Int·1. C6.: Box 35601 .. " 
. '. ' '" ' , " ,," 214,352-~666 

Va Richmond. M/E Asaocs:. 8300 E. BuCkeye Dr, 
. ' 703-266-3457 

WashSeatlle. W,J. Siulgis. 608 W, Crockett ' 
206-AT-2-7870 

PRECISION MONOLITHIC$, 1500 Space Park Dr., Santa 
Clara, Cal., ,95050, ,Tel: 408-246-9220,' TWX: 
91C1-338-0528; Sis. Mgr: F. Burge ' .......... Pgs.· 1545-1547 
,Ala Huntville. W. A. Brown Comps" 1314 Buford SI. 

N.w; , 205-539-4411 
Ariz Scottsdale. C, T. Fink & Assoc,. Box 434 

'602-947-7981 
Cal Burbank. Tech-Ser, 2435 N, Naomi SI. 

213-846-9631 
Cal Palo Alto. Tech-Ser, 800 San' Antonio Rd: 

415-326-6400 
Cal San'Diego, Tech-Ser; Box 10544 "'714-222-1121 
'COlo Denver, Electro-Rep .• 1051 S. Platte River Dr. 

, 303'744~2821 

Conn West Hartford. Instr.' Dynamics, 345 N. Main SI. 
. 203-233-5503 

Fla FI. Lauderdale. W.A. Brown Comps., 961 NoW. 
53rd SI. 305-564-8000 

Fla Orlando. W,A. Brown Camps" Box 513 
, . '305"'425-5505 

III Chicago.,G, McL Cole. ,6514 W, Higgins Rd. C 
312,774-3535 

'Ind Greenwood. Valentine-Schillinger, BOx 242 
219-291-6258 

Ind South Bend. Valentine-Schillingei', 1.81 j Thornhill 
Dr. 317-881-3547 

Md Baltimore. Stemier Assoc,. 6707 WhitestorieRd, 
301-944-8262 

MassWakefield. Instr. Dynamics. Lakeside Off. Pk, 
617-245'5100 

Mich DetrOit. A. Blumenberg. Box- 25. College Pk ... -' 
. 313-341-4737 

Minn SI. Paul. Cahill Assocs .• 3000 HudsonRd, 
612-739-8445 

'Mo Kansas City. Harris-Hanson, 7916 Paseo'SI. 
816-444-9494 

Mo SI. Louis. Harris-Hanson, 28,14S, Brentwood . 
Blvd. 314-962-0111 

NJ 'Cherry' Hill. Stemier Assocs .• Box 287 
60~-966-4070 

N~ Alburquerque, Electro-Rep, 3211 Silver S.E. _ 
" -- 505-256-1749 

NY Fayetteville; M. P: Andrews: 3111 MottRd. . ' 
315-637-3f44 

NY Great Neck. H. J, Krasner. 33 Great' Neck Rd, 
516-487-0690 

NC Winston-Salem;'W, A, Brown Camps:. 1108 Burke 
SI. 919-725-5384 

Ohio Dayton. Whelan Corp .• 2600 Far Hills Alie. 
, '. 513-298-9997 

Pa. PaOli, Stemier Assoc .• Box 711-' .', 215-644-3477 
Tex Dallas, 'R. R, Thomas Co,. 8616 N.W. Plaza Dr, 

. "214-363-8591 
Tex Houston, E. Smith Sis, Co,. 7007 Gulf Frwy. 

_, , ' " 713-649.5756 
Va ·Alexandria. Stemier Ass~cs" 206 N.Washington . 

, '. St.' " 703-548:7818 
WashSeattle. Showalter~Judd. 1806 S: Bush' PI. " 

. , ' '206-324-79n 

PRECISION PAPER TUBE CO .• 1033 S, Noel Ave .• 
Wheeling. III., 60090. lei: 312-537-4250; SiS: Mgr: A. 
Johnson , , . -

PRECISION RESISTOR 'CO .• 109 U.S. Hwy. 22.,!-liIiside. 
N,J .• 07205. Tel: 201-926-3036; Sis. Mgr: R,l.Wright 

PRECISION SCI. CO .• Sub. GCA Corp .• 3737 W. Cortland 
St.. Chicago. Ill,. 60647. Tel: 312-227,:26SP. TWX: 
910-221~3122; Sis. Mgr: J.W. Black -

PRECISION SENSOBS •. INC,. p.O. Box 297. Trumbull. 
Conn.0j!611. Tel: 203-377-3773. TWx: 710-453-2069; 
Sis. Mgr:,R.F: Wolfe 

PRECISION STANDARDS CORP •• 1701 Reynolds, Santa 
Ana, ,cal., 92705, Tel: 714-546-0431; Sis: Mgr: E.M. 
Zimmer, Jr. - .................................................... Pgs. 541·544 
Ala Huntsville. W,ABrown Comps .• 1314 Buford 'St.. 

N.W. 205-539-4411 
Cal Redwood City. Gerieral Inline Tech,. 688 Maii! SI: 

, 415-365-1859 
Cal Los AngeleS. General Inline-Tech .• i 1660 ' 

Chenault SI. 213-476-5103 
Colo Denver. J.F, Hurlbut Co,. 1295 S, Bannock-St. 

. ' , 303-744-1451 
Conn Hamden. Instrument Conslts,. 2381 Whitney Ave, 

, 203-288-5246 
Fla FI. Lauderdale. W,A. Brown Comp,; 961. NoW, 

53rd St. 305·568-5697 

"Fla' orlando, W.A:'BrdwnComp;.222 Weber Me; 
. , ,,' 305-425·55Oli 

'ill , -Chicago. L.F. Green & Assocs .• 5218 W. Diversey 
Ave: ", " '312''286-6824 

·111' 'Chicago. Carter Elctms,. 4919 W. 63rd ,St. 
-, . 312·586'5~85 

Ind: Indpls,, L.F, 'Greim &ASsocs .• 1111 :E. 54thSt. 
,. ,"" ' , ' " " 317,-253,2087 

.I!'ld ,lildpls ... Carter,Erctms .• ~33.HollisterDI" ;, ... ' 
. . '" .'.. .'. .. 311-293-0696 

Mass Needham. Addelco. 56 Pjckering·,St.··. ' .' 
, . " •. ,,' ,,',','. 617-444-4754 

"MassWablin. Instr, Conslts .• 81 Wymlll1 .SI. _ . 
'" , " ' , .' , 617-969-9881 
Min~. Minneapolis, Carter Elctl'1)s .. 1025.B Evergreen .. La. 
," '. . ' ,612-544-9393 

Minn Minneapolis. L.F, Green & AssOCS .. 6225 
. , University Ave,. N,E. ". . 612-781·1611 

Mil ,Hazlliwood. Carter Elctrns,.-4oo BrooJa;,Dr. -. 
.. , " , ,. " ., 314-731:2237 

Mo St. Louis, B. Adler Assocs., 2573 Wood.son Rd. 
,,' ," . 314-423-7200 

NJ Hohokus, ~ansen Assoes", 215 Brookside Ave. , 
201-852-7055 

NY Huntington: Hansen AssOC!1 .• Box ,175. 
212-947-0379 

,'- NY. ·Fayetteville. M.P .. Andrews, 319 M()tt Rd, 
, .' . 315-637-3144 

NC . ""jnston-Salem, W.A:: Brown Com~ .• 1)08·Burka 
'.. . st. . 919-725·5384 
. Ohio Worthington. Ohio Inslr., 505 Wl1itney·Ave.' .. 

, .'..... ,.' 614-885-0743 

Pa ,Fairview ViiI.. Acromatix Assocs,. 3118 , 
Germantown Pike " , 215-279·0377 

'Pa King of Prussia-; \:.etronix. 251 ViI.,De Kalb,Pik.e'" 
" 215-265·1020 

Tex Dallas. Soulhwest.Elctm. Inds .• ,621:Meadows . 
Bldg; 214·363·1671 

Tex Houston. Southwest Elctrn. Inds., 1405 S. Post 
.oak ,Rd" . 713-821-3760 

Utah Salt Lake City. J.t='. Hurlbut; 3605 S. Bannock St. 
801·299-4321 

Va Alexandria. W.A. Brown Equip .• 325 FlrstSt. 
703-836-1800 

WashSeattle, 'J,K, Dooley Co.; 4110 Stone Way .• N, .' 
206-832·1618 

WiScMilwaukee. Carter Elctms;;64oo W, Capitol Dr. 
, 414-464-5555 

For: 'Can .• Montreal. Que .• Electro-clesign. 840 La Fleur 
, 514'363·5120 

. For:, Can .• Toronto. Ont., Electro·deslgn, 3433 Bathurst 
St. . 416-787-0991 

Fat: ' Can .• Vanier-Ottowa. Ont.. Electro-design; 290 
Montreal Rd.' '613-745-0541 

PRECISION SWITCH, 181 Westchester Ave:. Port 
Chester. N.Y .• 10573. Tet:914-937-5247; Sls,'Mgr: 
G,M:-Blaney' ",' 

;,. . 

· PRECISION , TIMER, "Westbrook.. Ind'l, ~mon .. 
Westbrot;lk,.,Conn., 06498,·TeI: 2!JN99-6253; S18, Mgr: . 

· A.B. Hunlcke ............ ; ... N ............. ~ ........ N ... P.gS. 134'"'344 
PRECISION TUBE. Church Rd. & Wissahickon. No. Wales. 
", Pa., 19454. Tel:·. 215-899'5801. TWX: 510-861-8427; 

:Sls. Mgr: J.P; JohnSOn: " 
· PREFERRED, ELECTRONICS. INC .• , Main' Une Dr.. : 

, Wesitiiilil. Mass:'. 01,085. Tei:' 413-568·2301; Sis. Mgr: 
P.A, Mu!o' "'. 

PREFORMED LINE PRODS.'GO .• 5349. St. Clair Ave., 
,-Cleveland, Ohio; 44103, :·Tel: 216-881-4900; Sis:, Mgr: 

• ,:': M.A, Lekson " .. ' 
PREIS. H;P.ENGRAVING MACH: CO .• 651 U.S; Hwy. 22. 

." Hillside. N.J .• 07205. Tel: 201-886-7736; Sis. Mgr: M.H. 
Preis' ' ...... , 

· PREMAX :. PRODS. . DIV,. Chlsholm.Ryder Co,. Inc .• 
'Highland& College Aves .• Niagara Falls, N.Y •• 14305. 

Tel: 716-285-9186; Pres: M.O. Uop . . -," ) 

_ PREMIER METAL PRODS. CO., Dlv. of SunahlneMlnlng 
Co., 337 Manlda·,St., Bronx; -N.Y ... 10474, ·TeI: 
212.991-6800; SIs. Mgt: B. Klinger .... N .. Pgs. 2322,2323 
Cal Whittier. DeAngelo. Roth'man;-11936E. Wash. 

213-945-2341 
Colo' Denver. R. Bowen Co .• 1440 S. Sante Fe 

, • 303-722-4641 
Fla Orlando.' Atcheson,& Adams. Box 2171 

, 305-424-9491 
Ga Decatur.,Atcheson & Adams;'Box877 ,-.' 
III Chicago. Ellinger Sis .• 6580 N.W. Hwy. 

, 312-763-1570 
Md Baltimo~e. E·K-P Assocs .• 1628 Forest Pk.' " 

: 301·74'7-3170 
'Mass-Needham. Eagle ASsocs;.Inc. 617-444·3446 
Mich Farmington. Carter.' McCOrm'iC &·Pierte.23995 ' • 

'-, ,. 'Freeway Pk. Dr. 313-477-7700 
NJ Marl!on;E-K-P Assocs .• N. :Maple 609·983-0650 
NY Grelli Neck. Harris & Aldrich. 320 Northern 

. ' 516-1468-4122 

See Pilge3073 To GefYoilr Copy of theRadio~ElectrciriicMaster 

NY Uverpool. Le:;'is-Dunnigan. 107 Rlverllne 
, ' 315-822·2133 

NY 'Mt. Vernon. D. Sonkin. 10 FiSke PI: 
914-M0·8·9809 

NC Greiinboro. Adams. 1300 WeStover, 919-272:eti38 
Ohio Clevelahd. Mike' Roth. 678 S. Green , 

, ' 216-382-11090 
Okla Tulsa. G.": Peck cO .• Box 15671 . 918-LU-5-5853 
Pa·Easton. E-K-P. 1346 Spring Gai-den215-252-6373 
Tenn Knoxville. Atcheson & Adams/Maloney Rd .• Rte, 
, 3 ' 815-577-4241 
Tex Dallas. G. Peck.2fO CasaUndaPlaza 

214-0.0.-8-3511 
Tex Houston;·G. Peck. 5757 aitllalre Blvd. 

, 713:MO+I435 
Utah Salt LakeCily.R.G,Boweri.1380 W:N. Temple 

. ' '. 801·384-4632 

EXP: N.Y .• Hicksville. Emec. Inc.. 55 E. Old Country Rd . 
516-WE·I-37oo 

PREMIER MICROWAVE. 35 New-Broad St.. Port Chester. 
:N.Y .• 10573; Tel: 914·939-8900. TWX: 914·937-5080; 
Sis. Mgr: J. Simmonds " 

PRENTICE ELCTRNS. CORP .• 795 San Antonio Rd., PalO 
Alto. CalH.;94303. Tel: 415-327-0490; Dlr. Mk1g: W. 
BackUS . 

PRESS-ON PRODS .• 39 Factory Rd .• Addison, III" 60101, 
Tel: 312-543·9466; SIS. M~h T. CumminS 

PRESIN CO., INC •• Trap FaI'S. rid., Shelton, ¢onn., 01484, 
Tel: 203-129-1495; Silo Mgr: M. Tyler ._ .......... Pg. 1345 

Cal 'Los' :Angeles, Tucul Engrg .• 6402 CrenShaw' . 
.' .' . 213-'750-0338 

Cal San Fran .• Electro Pacific, 2524 Franklin 
415-776-8582 

· Colo Denver. D,E. BonO. 5505 E. Evans Ave, 
303-758-1234 

ConnW. Hartford. Instr. Dynamies, 345 N. Main 
203-293·5503 

Fla' Melboume.Reynoids. 822 E. StraWbridge 
305-727-3205 

Md Towson. Kraft Elctm .• 510 Woodbine 
301-828·5838 

MassWakefield. Instr. Dynamics. Lakeside Off PkcQoor 
#7 -617·245·5100 

Mk:hAnn Arbor. H.C. Heym. 1615 Chalmers 
313-971-8552 

NJ S. Hackensack. Engrd. Prods .• 290 Huyler 
201·488-4040 

Mlnn Mpls .• Wenco' Sis .• 7728 Morgan Ave .• S. 
612~ 

NY· Syracuse, Ughtstone. E. Molloy 315-454-3209 
Ohio Chagrin,Falls.- J. Kilroy. Box 365 218-247-8997 
Pa. Newtown Sq .• Holdsworth. 8 Smedley 

:. " ' . 215·358-8550 
PRESSTEELCO .• 9705 E. Garvey Ave .• EI Monte, Calif., 

91733. Tel:. 213-283-1225; Pres: W.H. Mead 
PRESTOLlTE WIRE & CABLE. Box 649. Port Huron, Mich .• 

48060; Tel: 313-985·6131. TWX: 313·985-8529; OIr. 
Sis: V.R..:Stelnmeyer 

PREstO,. SCIENtiFIC, 80S E. CerrltiillAve., AnIIIiei"" 
cat; 12805, tel: 714-778-6400; Sis" Mgr: B. 5tH*' 
· , " " . . PoL 373,541,1. 
Ala 'Huntsville. Int·1. Sci. Inslrs.,.Box 2091 . 

. '. .' 205-837·1801 
Ariz' Phoenix. Williams Assocs., 2250N. 16th. 

, . . " ' ',' . 602·254-8085 

'Cal Palo AI.to. B. Oppenheim. Inc .• Box 111,27 
. ' ' 415·321·7323 

Car Westchester. Burtis,lnslr. Sis .• 8921 S. Sepulveda 
, ,BlVd. . . , ' '. 213-670-5863 

Colo Denver. Williams ASsocs .• 1I971 Jackson 
.', ' _ _' ' " ...' , . 303-388-4391 

comW. Hartford. ,lnstr.Dynamics. 345 N. M!Iln 
203·233-5503 

"Fia Orlando. Tru&x Assocs .• 3165 McCrory , 
- .. - . '305-641-8931 

Iii Chicago, Megatek. 1915 N, Harlem 312-889-1277 
Md .. College Pk .. Rlffe'Assoes .• 4313 Knox Rd. 

. ' . •.... .301·779,·7770 
· MassWakefiald. tnsir. DynamiCS, lakeside Off. Pk.' 

,- . ., ,617·245-5100 
M"lCh, Detroit. B. Hocker, 26847 Grand River . 

313-'531·1403 
· Minn Hopkins. Megatilk, ·Inc .. 128 iii. Jackson. - . 
· ' " 812·935-5243 
,t'/M Albuquerque, Williams; 420 Wash. S.E. 

, 505·255-1838 
· NY Cortl!l/1d. RJC /,Ssocs .• 26 Morningside Dr. ' 

" ,- 315"'457-3220 
Ohio DeYton. B. Hoc:ker,'1400 Devereux'Or.- . 

, .' "51a.:2iIa-ea3a 

Okla Tulsa. Applied Sclenc;e ASaocs., 7966 E. 41 st , 
- ',. ,-;.' 918·NA·7-8199 
Pa Jenkintown;St8ln Instr •• 413 Johnson • 

- , "215-885-237& 
Tex Dallas. ApPlied SCiencili.2929 UiclYbird ., 

. '" 214-362-4829 

, eemi1111 



MANUFACTURERS & SALES OFFICES DIRECTORY 

Tex Houston, Applied Science Assocs., 7211 Hillcroft 
Rd. 713-781-1441 

WashBelievue, Brennan, 208 Carlson Bldg. 
, 206-454-9332 

PRICE ELEC. CO., E Church & 2nd Sts., Frederick, Md., 
21701, Tel: 301-663-5141, TWX: 710-862-0901; Sis. 
Mgr: B.L. Reeder 

PRICE & RUTZEBECK, Box 30, Hayward, Calif., 94543, 
Tel: 415-582-3062; V.P: L. Steinberger 

PRIMO CO., LTD., 1 - 25, &-Chome, Mure, Mltakashl, 
Tokyo, Japan, Tel: 0422-43-3121; Sis. Mgr: M. Nomura 

III Chicago, Primo Co., Ltd., 530W Surf. St. 
Pg.320 

312-472-6142 
PRINCETON APPLIED RESCH. CORP.. Box 565, 

Princeton, N.J., 08540, Tel: 609-452-2111; Sis. Mgr: B. 
Lubow 

PRINCETON ELCTRN. PRODS., Box 101, New Brunswick, 
N.J., 08902, Tel: 201-297-4448; Sis. Mgr: W.M. 
Herbener ' . 

PRINCO INSTRS., Industrial Pk., Southampton, Pa., 18966, 
Tel: 215-EL-5-1500; Sis. Eng: G:G. Pfaff 

PRINTACT RELAY DIV., Executone Inc, Box 1430EM, 
Long Island City, N.Y., 11101, Tel: 212·EX·2-4800; Div. 
Mgr: J.A. Richards ................................................ Pg. 1784 
Ala Birmingham, F. Nickerson, Box 9679 

205-853-2852 
Ariz Scottsdale, OEN Specialties, 6625 E MacDonald 

602-946-4617 
Cal San Diego, Qualtronics, 3731 6th Ave. 

714-291-3991 
Cal San Francisco, R. Slater, 420 Market 

415-392-9154 
Cal' Tarzana, R. Capell Co., Box 723 213-987-2233 
Colo Colorado Spgs., Elctrn. Mfrs: Cons:, Box 503 

303-636-5131 
Fla Oldsmar, F. C. Nickerson Co., Box 40 

813-855-4209 
Fla Tampa, F.C. Nickerson, Box 13126 813-833-4321 
l.::Ia uecatur, 1"". V. l'lICKerSon, £jiQX ,j~ltlO 

404-377'1575 
III Chicago, Matthews-Midwest, 5439 W. Lawrence 

'.312-725-1500 
MassNorthboro, Lewis & Tupper, Box 132 

, 617:393-8449 
NJ Livingston, A.A. Budde, Box 226 201-994-1210 
NJ Cherry Hill, Billis Sis., 14 Galway La. 

609-428-3650 
NY Baldwinsville, Scibetta Reps., 7484 River 

, 315-652-7324 
NY Jamaica, S.A.M .• Assocs., 150-08 87th 

, 212-658-8881 
NC Charlotte, F. C. Nickerson, 5817 Haddington 

704-537-2855 
Okla Tulsa, G. V. Peck, Box 15671 918-585-5853 
Pa Phila., H. Goodman, 401 W. Mt. Airy 

215-CH-7-7116 
Tex Dallas, G. V. Peck, Box 18627 214-328-3511 
Tex Houston, G. V. Peck, 5757 Bellaire 713-664·1435 
WashSeattle, R. R. Slater, Terminal Sis. Bldg. 

206-622·3860 
For: Can., Scarborough, Ont., Banke Elctrns., Ltd., 

1149 Bellamy Rd. 416-291-7529 
PRIVATE TELE·COMMS., INC., 1300 W. Belmont Ave., 

Chicago, III., 60657, Tel: 312-477-0100; Sis. Mgr: D.L. 
Erickson 

PRO-CHEM, INC ... 16530 Broadway Ave, Cleveland, Ohio, 
44137, Tel: 216-663-6618; Sis. Mgr: J. Brillhart 

PROCESS & INSTRS. CORP., 1943 Broadway, Brooklyn, 
N. Y., 11207, Tel: 212-452-8380; sis: Mgr: J. Greenspan 

PRODELlN, INC., Box 131, Hightstown, N.J., 08520, Tel: 
609-448-2800; Gen'l Sis. Mgr: K. Robinson 

PRODUCTS FOR RESEARCH, INC., 78 Holten St., 
Danvers, Mass., 01923, Tel: 617-774-3~50; Sis. Mgr: 
M.R. Cole 

PROFILE ELCTRNS., INC., Box, 314, Concord, N.H., 
03301, Tel: 603-224-2556; Sis: Mgr: AW. Wright 

PROGRAM DATA CO., 739 E. 223rd St., Torrance, 'Cal., 
90502, Tel:'213-830-3016; Sls.,Mgr: R. Russo 

Pg.2706 
Conn Old Saybrook, M.L. Assocs., 5 Ruth Dr. 

203-388-9414 
III Des Plaines, Martec Assocs., 1616 Linden 

312-296-3331 
Mass Marlboro, M.L. Assocs., 96 Helen Dr. 

617-485-6190 
PROJECTS UNLIMITED, INC., 1926 E. Siebenthaler Ave., 

Dayton, Ohio, 45414, Tel: 513-278-4244, TWX: 
810-459-1970; Sis. Mgr: G. Gianopulos 

PROTO TOOL CO, Div. of Pendelton Toollnds. Inc., 2209 
Santa Fe Ave., Los Angeles, Calif., 90054, Tel: 
213-589-3311, TWX: 910-321-4180; Mgr. Mktg: P.I. 
Keables 

PROTOTYPE TRANSFORMER CORP., 545 N. Arlington 
Ave., E. Orange, N.J., 07017, Tel: 201-672-2400; Vice 
Pres: H.J. Gaynor 

PRYOR MARKING PRODS., 21 E Hubbard, Chicago, III., 
60611, Tel: 312-527-2048 

. PULSE ENGRG., INC., Box 12235, San Qiego, Cal., 9211,2, 
Tel: 714-453-6010, TWX: 910-322-1134; Sis. Mgr: L.C. 
Oakley 

PULSE MONITORS, INC., Sub. Tele Sciences Inc., 351 
New Albany Rd., Moorestown, N.J., 08057, Tel: 
609-234-0556; Sis. Mgr: E Hoeg 

PULSE TECHNIQUES, INC., 1411 Palisade Ave., W. 
Englewood, N.J., 07666, Tel: 201:837-2575; Sis. Mgr: 
W.O. Summerlin 

PU.RE CARBON CO., INC., 441 Hall Ave., St. Marys,Pa., 
15857, Tel: 814-834-1573; Sis. Mgr:-J.M. Clark 

PUREGAS EQUIP. CORP., Div. General Cable Corp., 1445 
Strongs Rd., Copiague, N.Y., 17726", Tel: 
516-226-8000; Sis. Mgr:R. Dale 

PURITAN-ZEP, Div. 'Puritan Equip., 11.Penn St., EI 
Segundo, Cal., 902.45, Tel: 213-772-1421; Dir.Mktg: 
J.A. McBride 

PYCO, INC., 604 E Lincoln Hwy., Penndel, Pa., 19047, Tel: 
215·757-3704; Sis. Mgr: T.E Wehr 

PYLE-NATIONAL CO., Div.,Harvey Hubbell,lnc., 1334 N. 
Kostner Ave., Chg/?, III., 60651, Tel: 31,2-342-6300, 
JWX: 910-221·033,5; Sis. Mgr: C. Currie 

'PYLE-NATIONAL DIV., HARVEY HUBBELL, Military 
Connector Div., 1334 N; K,oster, Chicago,'III., 60651, 
Tel: 312-DI-2-6300; V.P; Sis: R.F. Felgenhauer, 

PYLON CO., INC., 51 Newcomb St., Attleboro, Mass., 
.02703, Tel: 617-222-3726;, Sis. Mgr:' A.M. Pozzo, 

PYROFERRIC-ILLINOIS" INC., 200 Madison St., Toledo, 
111.,.62468, Tel: 217:849,3300; V.P. & ,Sis. Mgr: ET. 
Brooks 

PYROFERRIC - No Y.,INC., Bronx Blvd. at 216th St., Bronx, 
N.Y., 10467, Tel: 212-654-3930 

PYROFILM CORP., 60 S. Jefferson Rd., Whippany, N.J., 
, 07981, Tel: 201-887-8100, TWX: 710-986-8220; V.P. 

Mktg: J.A., Cook,' 
PYROMETER !NST~:_C9.,_INC~,_ 2~~_I~~~s:ri~. P~~y., 

l'\IUIUIVaIC, 1'\1 u, V.lU"",. 11Ci1. t!.U I-I VU-t!.UVV, .,:;11;', IVI!:::!'. 

J.R. Reilly , , ' . 
Q.v.S., INC., 20 North 15th St, East Orange, N.J., 07017, 

Tel: 201-673-3996; Sls.'Mgr: F.D. Fogle 
QUALIDYNE CORP., 3699 Tahoe Way, Santa Clara, Cal., 

95014; Mktg. Mgr: D. Hauer 
QUALITY DOCUMENTS, CO.; 18 Hamilton SI., Bound 

Brook, N.J., 08805, :rei: 201-469-3212; Sis. Mgr: A. 
Diamond 

QUAM-NICHOLS CO., Marquette Rd. at Prairie Ave., 
Chicago, III., 60637, Tel: 312-HU-8-5800; Sis. Mgr: W. 
Johns 

QUAN-TECH, Dlv. KMS Inds., Inc., 43 S. Jefferso~ Rd., 
Whippany, N.J., 07981,' Tel~ 201·887·5508, TWX: 
710-986-8251; Sis. Mgr:B. Whitlock .. : ..... Pgs.545-548 
Cal Los Altos, J. Stone,339 S. San Antonio ' 

, 415-948-4563 
Cal Pasadena, A-F Sis. 'Engrg., 1000 E Walnut 

213-MU-I-5631 
Colo Denver, J: Hurlbut, 1295 S. Bannock St. 

303-744-1451 
Fla Windemere, R. Attaway, Box 433' 305'424-9983 
III Chicago, K. Meyers, 7256 W. Touhy' 

. 312-774-6440 
'Ind Indianapolis, K. Meyers, 3512 Rockville ., , 

, " 317-243:6681 
Md Silver Spring, Sel-Tronics, 721', Ellsworth Dr. 

, ' ' , 301-589-3391 
MassBelmont, Vec!or SiS., 774 Pleasant St. 

617-489-1400 
Mich DetrOit, S. Sterling.-17500 W.' McNichols 

313-255-1970 
Minn Mpls., K. Meyers, 4725 Excelsior Blvd. 

. 612-920-7080 
Mo SI. Louis, S. Sterling, 11734 Lackland Ind'!. Dr. 

314-542-3636 
NJ Saddle Brook, L&M Assoc,; 511 Victor 

" '. 201-843-8700 
NY . Brentwood, L&M ,/lssoc., 7 Mayflower 

, 516-231-8363 
NY Syracuse, Labtronics" J 30 Pickard Bldg, 

'315-454-9314 
NC Winston-Salem, ,f:jadco, 614 Nissel1. Bldg. 

919-722-9671 
Ohio Cleveland, S. Sterling, 5827 Mayfield 

216-442-8080 
Ohio Dayton, S. Sterling: 2673 Culver 513-298-7573 
Pa Andalusia, L&M Assoc" 965A Bristol Pike" 

, ' 215-639-3100 
Pa Pittsburgh, S'. Sterling, 2 PilrkwilY Ctr. 

, ','" 412-922-5720 
Tex Dallas, True Technology" '12016 Fieldwood 

214-239-7741 
Utah Granger, J. Hurlbut, 3817 W. 3280,S. 

801-299-4321 

PRE· QUI 
WashSeattle, J. Dooley, 4110 Stone Way N. 

206-ME-2-1618 
EXP: N.Y. N.Y., S. Ginsbury, 425 Park Ave. S. 

212-689-5212 
For: Can., Edmonton, Alberta, Can. Marconi, Box 3812 

403,429-3387 
',For: Can., Calgary, Alberta, Can. Marconi, Box 5037 

403-243-7751 
For: Can., Vancouver, B. C., Can. Marconi, 3636 E. 4th 

Ave. 604-291-2331 
For:, Can., Winnipeg, Man" Can. Marconi, 1865 

Sargent Ave. 204-775-0347 
For: Can., SI. John's, Newfoundland, Can. Marconi, 20 

Barnes 709-578-2881 
For: Can., Halifax" N.S., Can. Marconi, 3480 Prescott 

902-454-8321 
For: Can., Don Mills, Ont., Can. Marconi, 103 Railside 

416-445-9900 
For: Can., Ottawa, Ont., Can. Marconi, 880 Welling 

613-232-1672 
For: Can., Montreal, Que., Can. Marconi, 2442 Trenton 

514-343-3411 
QUANTROL ELCTRNS., INC., 1820' Mills Ave., EI Paso, 

Tex., 79901, Tel: 915-532-4651; Sis. Mgr: C. Schlachte 
--- Advertisement ,'---, 

Quantrol Electronics Inc. manufac­
tures a complete line of photoconduc­
tive devices including custom design 
arrays that have been unavailable from 
suppliers using other manufacturing, 
techniques. Consulting available for all 
photosensor problems. 

QUANTRONIX CORP., 225 Engineer Rd., Smithtown, N.Y., 
11787, Tel: 516-273-6900; Sis. Mgr: E. Fruchter 

QUANTUM SENSING, ·INC., 1650 Locust Ave., Bohemia, 
N.Y., 11716, Tel: 516-589-0456; Sis. Mgr: G,D. Jones 

QUARTZ RADIATION CORP:, 1275 Bloomfield Ave., 
Fairfield; N.J., 07006, Tel: 201-228-4200; Sis. Mgr: W.J. 
Hennessy 

QUARTZ & SILlCE, 8 l1ue d'Anjou, Paris 8e, Fnmce, Tel: _ .. - .-- .. _ ... , _ ...... -......... ~"-
':'u""-" ,",v. ,I """',' VoJt;.QV ... 111030 ,. g,,"~ 

QUARTZITE PROCESSING, INC., 6 Holyoke St., Malden, 
Mass., 02148, Tel: 617-322-1380; Sis. Mgr: P.S. 
Yanofsky 

QUEENSBORO TRANSFORMER & MACH., 115-25 15th 
Ave., Coilege Pt., N.Y., 11356, Tel: 212-461-5552; Sis. 
Mgr: K. ,simon . 

, , 

QUINDARELCTRNS., INC., 60 Fadem Rd., Springfield, 
N.J., 07081, Tel: 201-379-7400; Sis. Mgr: J.S. Tennant 

,,' ,Pg.953 
Alas Ankorage, Comm. Engrg., 350 Mountainview 
Ariz Mesa, Special Sys., 105 Home 602-964-5807 
Ark Little Rock, G. Salisbury, 500 E. Markham 

, 501-375-1383 
Cal L.A., Garland Affolter Eng., 417 S. Hill 

, 213-MA-4-1864 
Cal Los Altos, Westec Elctrns., 110-1st Sl 

415~948-8880 

Cal San Franeisco, Garland Affolter Eng.,'58 Sutter 
415-EX-7-1800 

Cal San Jose, Quindar Elctrns., 1741 Saratoga 
" 408-257-3028 

Colo Denver, Hamilton Assocs., 1236 Elati St. 
303-244-2901 

Del Delmar, Good Elctrns., 908 Grove'St. 
302-846-9759 

Fla' Coral Gables, Taulman, 417 Biltmore Way 
, 305-443-4601 

Fla Melboume, Dickerson Eng. SiS., 905 N. Harbor 
City Blvd.' 305-254-1591 

Ga Atla'nta, Taulman, 415 E. Paces Ferry 
404-237-0311 

Ga Doraville, Tl3.ulm,m, 3264 McCall Dr. 
404-458-2283 

Haw Honolulu, Intelect, 818 Kapioloni 'Blvd. 510-437 
III Arlington Hgts., C.M.D. Corp., 1114 N. Arlington 

Hgt. " 312-394-5200 
III Chicago, Bell & Gustus, 4331,N. Elston 

, 312-478-9353 
III Chicago, Quindar Elctrns., 428.E Carpenter Dr. 

, , , ,,' ' 312-358-3955 
,III Glen Ellyn, J. Becker, 799 Roosevelt ' 

, 312-858-1910 
Ind Connersville, Relcon, Box 307 317-825-2194 
Ind Indianapolis, Utility & Ind'i PrOd., 3925 N. College 

317-924-3607 
,La Baton Rouge"G. Salisbury, Box 15767 

, 504-342-2873 
La New Orleans, G. Salisbury, 805 S. Front 

., , " 504:524-5207 
La Shr~veport, G. Salisbury, Box 5487 318-865-7677 
MassNewton, Techmar, Inc., 56 Elmwood 

617-444-8130 
Mich Marquette"NWR Elctms., 1010 W. Washington 

906-226-7578 
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QUI .. RAY 
Mloo Virginia, NWR Elctms., Box 118 Hoover Rd. ' 

218-741-5080 
Miss Jackson, G. Salisbury, 350 N. Mart Plaia 

601-EM-2-1671 
Neb Omaha, N.V.S., Inc., 8945 "J" St 402-397-3414 
NJ Springfield, Ouindar Elctms., 60 Fadem 

201-379-7400 
NY Lynbrook, Puleo Elctrns., 39 Hutcheson PI. 

516-599-4875 
NC Charlotte, Ranson W!llIace, 116-1/2 E. 4th St. 

704-334-4244' 
Ohio Cleveland, P. E. Lax, 13945 Lake Ave. 

216-226-8815 
Okla Tulsa, D. Allert, Box 7351 918-743-1107 
Ore Portland, Garland Affolter Eng., 1233 NW 12th 

Ave. 503-CA-3-7349 
Pa Media, Sys. Control, 10 S. Orange 215-585-2077 
Pa PIttsburgh, P. E. Lax, 1725 Washington 

412-833-5477 
Tenn Memphis, G. Salisbury, 240 S. Parkway E. 

901-948-0496 
Tex Dallas, J. Almond, Box 20815 214-241-6369 
Tex Ft. Worth, J. B,. Doran, 3705 Bellaire Dr. S. 

817-926-1301 
Tex Houston, Qulndar Elctms., 12315 Woodthorpe 

713-HO-4-1178 
Tex San Antonio, R. D. Erb Co., Box 12428 

, 512-227-7070 
Va Mclean, Quindar Elctrns., 6438 Noble Dr. 

202-296-0094 
Wash8ellevue,.Gariand Affolter Eng., 10843 NE 8th SI. 

206-GL-4-2485 
R-COLUMBIA PRODS., INC., 200S 5t. John's Ave., 

Highland Park, III., 60035, Tel: 312-432-7915; Sis. Mgr: 
E. Smith 

REM-TRONICS, 192 Central Ave., Silver Creek, N.Y., 
1.4136, Tel: 716-934-2692, TWX: 51()';246-6940 

RACAL COMMUNICATIONS, 5 Research PI., Rockville, 
Md., 2OS50, Tel: 301-948-4420; R.H. Foley 

RADIAL CONTROLS DIV. NICELY CORP., 2555 E. 55th 
PI., Indianapolis, Ind., 46220, tel: 317,255-2796; Sis. 
Mgr: R. Newsom .. 

RADIATION DEVICES CO., Box 8450, Beltimore, Md., 
21234; Sis. Mgr:P.E.Benson 

--- Advertisement ---

Radiation Devices Co. manufactures 
an economical line' of instruments and 
accessories for the measurement of 
basic electrical quantities from D-C to 
2GHz. Included in this line are the RF 
Multimeter, RFM-I; Reflection Coef­
ficient Bridges, Terminations, VSWR 
Standards, Coaxial RF' Detectors, 
Broadband RF Amplifiers, Frequency 
and Time Base Calibrators, Active Fil­
ters and Active Filter Components. 

RADIATION DYNAMICS, INC., 1800 Shames Dr., 
Westbury, N.Y., 11590, Tel: 516-334-3990; Sis. Mgr. 
A.L. Malnali 

RADIATION SYS" INC., 1755'0Id Meadow Rd., McLean, 
Va., 22101, Tel: 703-893-5500, TWX: 710-833-9896; 
Sis. Mgr: G.E. Winkler 

RADIO FREQUENCY CO., INC., 50 Park SI., Medfield, 
Mass., 02052, Tel: 617-762-4900 

RADIO MATERIAI-S CO., Dlv. P.R. Mallory, 4242 W. Bryn 
Mawr Ave., Chicago, III., 60646, Tel: 312-478-3600, TWX: 
910-221-2195; SIs. Mgr: R. Mntt ••••• M ••••• M. __ .Pg. 2435 
Ariz Phoenix, J. Berman, 2101 W. Shangri La 

602-944-3361 
Cal Burlingame, W.C. Stafford,801 Mahler 

, 415-697-6766 
Cal La Mirada, RMC Dlv. P.A. Mallory, 14659 Alondra 

Blvd. 213-921-7939 
Conn Meriden, Eagle AssoCs., Box 921 203-237-5527 
Fla Orlando, RMC Div. P.R. Mallory, 7040 Lake 

Ellenor Dr. 305-855-6353 
III Chicago, RMC Div. P.A. Mallory, 4242 Bryn Mawr 

Ave. 312-724-1466 
Kans Leawood, Vasen Sis .• 8005 Ensley 913-649-D679 
Mass Needham, Eagle Assocs. 617-444-3446 
Minn St.Paul, Rhode Elctrn. SiS., 3000 Hudson 

612-739-0050 
NJ Marlton, J. Kornberger, Box 218 609:428-4050' 
NV Plandome, F. Spellman, 24 West Dr. 

516-MA-7-3399 
NY Syracuse, N. Matchuk, 4312 W. Genesee 

315-488-3251 
Ohio Cincinnati, A. Wahl, Box 15220 513-821,-3270 
Ohio Columbus, A. Wahl, 1153 Trentwood 

614-486-7719 
'Ohio Dayton, A. Wahl, 2122 Mershon 513-252-0961 
Okla Tulsa, G. V.' Peck Co., Box'15671 918-585-2853 
Ore Portland, Earl & Brown, Box 25406 503-292-9145 
Tax· Dallas, G. Peck, 210 Casa Linda 214-328-3511 
Tex Houston. G. Peck, 5757 Bellaire Blvd. 

713-854-1435 

MANUFACTURERS & SALES OFFICES DIRECTORY 

WashSe8ttle, Earl & Brown, Box 9285 206-AT -4-1121 
EXP: Ind., Indianapolis, Mallory ,3029 E. Wash. 

317-636-5353 
For: Can., Toronto, Onl., P. 'Heenan, 12 Donoliffe 

416-466-5353 
RADIO RESCH. .CO;, 189 Mt. Pleasant Ave., Rockaway, 

N.J., 07866, Tal: 201-627'1754; Sis. Mgr: A.W. Adler 
RADIO SPECIALTY MFG. CO., 2023 Southeast 6th Ave., 

Portland, Ore., 97214, Tel: 503-232-8123; Sis. Mgr: 
K.C. Johnson 

RADIO SWITCH, State Hwy. 79, Marlboro, N.J., 07746, 
Tel: 201-462-6100; Sis. Mgr: F.L. Gaskill 

RADIOEAR CORP., 375 Valley Brook Rd., Canonsburg, 
Pa., 15317, Tal: 412-941-9000; Sis. Mgr: A.M. Tatum 

RAE CO. INC., 3725 East 13th St, Indianapolis, Ind., 
46201, Tel: 317-638-6443; Sis. Mgr: J. Brown 

RAE MOTOR CORP., Box 518, McHenry, III., 60050, Tel: 
815-385-3500; Sis. Mgr: T.C: Hansen 

RAFEC ELCTRNS., Box 566, Temple City, Calii., 91760, 
Tel: 213-285-4078; Sis. Mgr: A.A. Hergert 

RAGEN PRECISION INDS., INC:, 9 Porete Ave., N. 
ArlingtOn, N.J., 07032, Tel: 201-997-1000; Sis. Mgr: 
W.J. Saunders 

RAILWAY COMM., 9351 E. 59th St., Raytown, Mo., 64133, 
Tel: 816-353-2100; Sis. Mgr: E.E. Tuel ' 

RAM CHEMS., Div. Whittaker Corp.; 210 E. Alondra Blvd., 
Gardena, Calif., 90248,'Tel: 213-FA-l-0710; Sis. Mgr: 
A.M. Simpson 

RAM METER, INC., 1100 Hilton Rd., Ferndale, Mich., 
48220, Tel: 313-Ll-7-1ooo; Sis. Mgr: A.M. whalen 

RAMA CORP:, 39651 Esplanade St., San Jaclnio:Calif., 
92383, Tel: 714-654-7351; Sis: Mgr: M.M. Renshaw 

RAMM RECTIFIER CO., INC., 340 Coster SI., Bronx, N.Y., 
10474, Tel: 212-991-4200; Sis. Mgr: T. Mendel 

RAMSAY ENGRG. CO., 707 N. Anaheim Blvd., Anaheim, 
Cain., 92805, Tel: 714-774-5511; Pres: S.P. Ramsay 

RANDAM ELCTRN5., INC., 3091 ,Shadycrest Dr., 
Cincinnati, Ohio, 45239, Tel: 513-522-3322; Sis. Mgr: 
J.L. Hummeldorf' , 

RANDOLPH PRODS. CO., 12th St, Carlstadt, N.J., 07072, 
Tel: 201.438-3700; Sis. Mgr: J. Randolph ' 

RANDTRONICS, INC., 2185 Park Blvd., Palo Alto, Cal., 
94306, Tel: 415-328-2640; Sis. Mgr: M. Apcar 

RANK PRECISION INDS., 260 N. Rte. 303, Box 463, W. 
Nyack, N.Y., 10994, Tel: 914-356-4450; Sis. Mgr: M. 
Russin' 

RANTEC DIV., Emerson Elec. Co., 24003 Ventura Blvd., 
Calabasas, Calif., 91302, Tel: 213'-347-5446,TWX: 
910-494-1218; Dlr. Mktg: C. Lindsay 

. RAPID ELEC. CO., 1300 Herschell St., Bronx, N.Y., 10461, 
Tel: 212-828-2200 

RAPID SPECIALTIES CO., 327 W. Huron St., Chicago, III., 
60610, Tel: 312-337-1440; Sis. Mgr: E.M. Tate 

RAPIDPRINT TIME RECORDERS, INC., Box 580, 
Middletown, Conn., 06457, Tel: 20:i~346-9283; llis. 
Mgr: 'A.B. Begwell 

RATELCO, INC., 610'Pontius Ave. N., Seattle, Wash., 
98109, Tal: 206-624-7770; Sis. Mgr: P. Burton 

. --- ,Advertisement ---

Designers and Manufacturers of cus­
tom and standard DC Power Supplies, 
Automatic Battery Chargers, Battery 
Eliminators, Power Packs. Outputs 12 
to 240 Volt to 12 KW Standard. 

RAULAND, Div. Zenith Radio Corp., 2407 W. North Ave., 
Melrose Pk., III., 60160; Tel: 312-647-8000; Adv. 
Cordinator: J.P. Curry 

RAWAY BEARING CORP., 141 Chrystie St., New York, 
N.Y., 10002, Tal: 212-WA-5-8150; Pres: A. Baskin 

---' Advertisement ---

World's largest Stockist. of Aeronautic 
and Instrumentation Bearings - Air­
craft Control, Jet Engine, Rod Ends, 
Instrument, and Miniature Bearings., 

O.E.M. Rep for Kubar Inc.; Cam­
bridge, Mass. mfg. of Precision Minia­
ture Bearings. 

RAWCO INSTRS., INC., P.O. Box 1286, Ft. Worth;Tex., 
76101, Tel: 817-926-7185; Sis. Mgr: E.A. Baaham 

RAWN CO., INC., Box 9, Spooner, Wlsc., 54801, Tel: 
715-635-2324; Sis. Mgr: V. Rawn 

RAY-O-VAC CO., Div. Elec. Storege Bettery Co., 212 E. 
Washington Ave., Madison, Wise., 53711, Tel: 
608-255-7201 

'RAY PRODS., INC., 703 S. Palm Ave .• Alhambra, Calif., 
91803, Tel: 213-289-6175; Sis; Mgr: R. Atinsky 

RAY PROOF CORP., 50 Keeler Ave., Norwalk, Conn., 
06856, Tel: 203-838-4555; Sis. Mgr: E.S. Kesney 

RAYBESTOS-MANHATTAN,' INC., 205 Middle St., 
Bridgeport, Conn., 06603, Tel: 203-367-8661; Sis. Mgr: 
A.B. Park 

RAYCHEM 'CORP., 300 Constitution Dr., Menlo Park, 
Calif., 94025, Tel: 415-329-3333, TWX: 910-373-1728; 
Sis. Mgri R.E. Gesell 

RAYCL.AD TUBES, INC., 300 Constitution Dr .• Menlo Pa~k. 
Calif., 94025, Tel: 415-329-3333. TWX: 910-373-1728; 
Sis. Mgr: R.E. Gesell 

RAYMOND CONTROLS CORP., 217 SmithSI., 
Middletown, Conn., 06457, Tel: 203-347-5611, TWX: 
710-428-7944; Sis. Mgr: J.E. Coppage 

RAYMOND ENGRG., INC., 217 Smith St., Middletown, 
Conn .• 06457, TWX: 710-428-7944; Gen'l. Mktg. Mgr: 
Jack Dubin 

RAYTEK,INC., 1277 Terra Bella Ave., Mountain View, Cal., 
94040, Tel: 415-961-1650; Sis. Mgr: P. Bliven 

RAYTHEON DATA SYSTEMS CO., 1415 
Boston-Providence Tpke., NorwOOd, Mass., 02062, Tel: 
617-762-6700, TWX: 710-336-0646; Mktg. Mgr: C. 
Hesner ' 

RAYTHEON CO .• Gov'l. Mktg., 141 Spring St., LeXington, 
Mass., 02173, Tel: 617-862-6600, TWX: 710-324-6568; 
V.P. Corp. Dev: H.L. Evans 

RAYTHEON CO., Ind'i. Comps. Oper., 465 Centre St., 
Quincy, Maes., 02169, Tel: 617-479-5300, TWX: 
710-337-6879; Mktg. Mgr: J.F. Ragan .............. Pg. 2005 

Cal Los Angeles, 8939 Sepulveda Blvd. 213-641-3103 
Cal Mtn. View, 350 Ellis SI. 415-968-9211 
DC Washington, 1000 Sixteenth St., N.w. 

202-638-5200 
III Des Plaines, 3158 Des Plaines Ave. 312-296-6677 
Md Glen Burnie, 300 Hospital Dr. 301-768-0040 
MassWaltham, 130 Second Ave. 617-899-8080 
NJ Englewood, 475 S. Dean St. 201-567-4911 
Ohio Daylon, 333 W. First St.' 513-223-8128' 
Tex Dallas, 6250 LBJ Frwy. 214-239-1661 
EXP: Mass., LeXington, Raytheon Overseas, Ltd., 141 

Spring St. 617-862-6600 
For: Can., Waterloo, Ont., Raytheon Can., Ltd., 400 

Phillips St. 519-745-6831 
RAYTHEON CO., Microwave & Power Tube Div., ,190 

Willow St., Waltham, Mass., 02154, Tel: 617-899-8400, 
TWX: 710-324-6568; Mkt. Mgr: A.F. Vacaro 

RAYTHEON'INSTRS., Raytheon Co .• 141 Spring St., 
, LeXington, Mass., 02173, Tel: 617-862-6600, TWX: 

710-324-6568; Sis. Mgr: A.P. Johnson 
RAYTHEON CO., Semiconductor Div., 350 Ellis St., Mt. 

,View" Calif., 94040, Tel: 415-968-9211. 'TWX: 
910-379-6445; Mktg. Mgr: C.R. Marshall 

RAYTHEON CO., Sorensen Power Supplies, 676 Island 
Pond Rd. Manchester, N.H., 03103, Tel: 603-668-1600, 
TWX: 710-220-1339 ...................................... Pgs. 878,879 

Ala HuntSVille, BCS Assoc., 3322 S. Memorial Pkwy . 
205-881-6220 

Alas Anchorage, Arva, Box 759 907-272-5231 
Ariz Phoenix, Barnhill Assoc., 537 E. Osborn Rd. 

602-263-1250 
Cal Glendale, Instr. SpeCialists, 1109 S. Central Ave. 

213-248-9494 
cal San Diego, Instr. SpecialiSts, 1909 State SI. 

714-232-2017 
Cal Santa Clara, Instr. Specialists. 2359 De La Cruz 

Blvd. 408-244-1505 
(;010 uenver, I:!arnhlll AsSOC., 1170 S. Sheridan Blvd. 

353-934-5505 
Conn Hartford, Instr. Assocs:, 234 Murphy Rd. 

203-525-9367 
,Fla Orlando, BCS Assocs., 940 N. Fern Creek 

305-843-151 0 
Haw Honolulu, Earl Assocs., 2825-B'Valena SI. 

" ' 808-547-3028 
III Chicago, Pivan Engrg., 3535 W. Peterson Ave. 

312-539-4838 
Ind Indianapolis, Pivan Engrg., 1259 N. 86th SI. 

317-253-1681 
Kans Shawnee Mission, Pivan Engrg., 5801 Outlook 

913-722-1030 
Mass Bedford, Instr. Assocs., 175 Middlesex Tpke. 

617-275-0700 
Mich Detroit, S. Sterling, 17500 W. McNichols Rd. 

313-255'1970 
Minn Minneapolis, Pivan Engrg .• 330,7 N. Highway 100 

612-537-4501 
Mo SI. Louis, Pivan Engrg., 725 Old Bellas Rd. 

314-872-8424 
NJ Union, SBM Assocs., 1519-A Stuyvesant Ave.' 

, 201-687-8737 
NM Albuquerque, Barnhill Assoc., 1410-0 Wyoming, 

N.E. ' 505-299-7658 
NY Pleasantville, SDM Assocs., 28 Hobby St. 

914-769-1811 
NY Rochester, SDM Assocs., 4515 Culver'Rd. 

716-266-1400 
NC Greensboro, BCS Assocs., 1039 E. Wendover 

Ave.' 919-273-1918 
Ohio Daylon, S. Sterling Co .• 2673 Culver Ave. 

513'298-7573 
Ore Portland, Arva, 2075 S.w. 58th Ave. 

503-292-8762 
Pa Glenside, Dyna Rep., 216 Edgehill Rd. 

215-855-2950 
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Pa Pittsburgh, S. Sterling Co., 2 Pkwy. Ctr. 
412-922-5720 

Tex Houston, Barnhill Assoc., 3810 Westheimer 
713-621-0040 

Tex Richardson, Barnhill Assoc., 312 N. Central 
Expwy. 214-231-2573 

Va Springfield, Dyna Rep., 5265 PI. Royal Rd. 
703-321-8630 

WashSeattle, Arva, Inc., N. Prospect SI. 206-622-0177 
Wisc Brookfield, Pivan Engrg., 3055 N. Brookfield Rd. 

414-706-1940 
EXP: Lexington, Mass., Raytheon Co., Inl'l., 141 Spring 

SI. 617-862-6600 

RAYTHEON COMPUTER, 2700 S_ Fairview St., Santa 
Ana, Cal., 92704 ._ .......................................... Pgs.374-376 
RBM CONTROLS, Distributor Mktg. Sec., Essex Inl'l.; 131 

Godfrey SI., Logansport, Ind., 46947, Tel: 
312-463-7400, TWX: 910-221-5466; Sis. Mgr: C.E 
Dunderman 

RBM CONTROLS, Essex Inl'l., 131 Godfrey SI., 
Logansport, Ind., 46947, Tel: 219-753-7521, TWX: 
219-732-8235; V.P-Gen. Mgr: W.T. Hupkins 

RCA CORP., Communications Sys., Front. & Cooper, 
Camden, N.J., 08102, Tel: 609-963-8000, TWX: 
609-365-5939; Sis. Mgr: EC. Tracy 

RCA ELCTRNS. COMPS., 415 S. 5th St., Harrison, N.J., 
07029, Tel: 201-485-3900, TWX: 201-621-7840; Sis. Mgr: 
R.B. Means ...................... _ ...... _ ........ _ ............. Pgs. 550-552 
Cal Hollywood, 6363 Sunset Blvd. 213-461-9171 
Cal Los Altos, 4546 EI Camino Real 415-948-8996 
Cal San Diego, 5252 Balboa Ave. 714-279-0420 
Fla Riviera Bch., 2828 Broadway 305-842-1577 
III Des Plaines, 446 E. Howard Ave. 312-827-0033 
Ind FI. Wayne, Maplewood Plaza, 6012 Stellhorn Rd. 

219-485-9683 
Ind Indianapolis, 2511 E. 46th SI., Atkinson Sq. 

317-546-4001 
Kans Overland Pk., 5750 W. 95th SI. 913-642-7656 
MassNeedham Hgts., 360 First Ave. 617-444-7200 
Mlnn Minneapolis, 610U t'rarice AVe., S. 612-929-0676 
NJ Clark. Central & Terminal Aves. 201-485-3900 
NJ Haddonfield, 605 Mariton Pike 609-428-4802 
NY Hicksville, 550 Old Country Rd. 516-935-5240 
NY Syracuse, 731 James SI. 315-474-8221 
Ohio Cleveland, 1621 Euclid Ave. 216-241-7900 
Tex Dallas, 210 C CI. Terr., Exchange Pk., N. 

214-351-5361 
Va Arlington, 1901 N. Moore SI. 703-558-4161 

RCA GOVT. & COMM. SYS., Marne Hwy., Moorestown, 
N.J., 08057, Tel: 609-963-8000, TWX: 609-365-5939; 
Mgr. Mktg. Adm: W.P. Davison 

RCA SERVICE CO., Div. RCA Corp., Govl. Svcs. 206-2, 
Camden, N.J., 08101, Tel: 609-963-8000, TWX: 
609-662-5872; V.P. Mktg: W.F. Tait 

RCA SOLID STATE DIV., Rte. 202, Somerville, N.J., 08876, 
Tel: 201-485-3900, TWX: 710,480-9333; Sis. Mgr: W.A. 
Glaser 

RCA SERVICE CO., Tech. Prods. Svc., Bldg. CHIC-225, 
Cherry Hill, Camden, N.J., 08110, Tel: 609-963-8000, 
TWX: 710-892-0905; Sis. Mgr: B.L. Grossman 

RCL ELCTRNS., INC., 700 5_ 21st St., Irvington, N.J., 
07111, Tel: 201-374-3311, TWX: 710-999-5511; SIs. Mgr: 
John Jacobs ...... Pgs. 1946-1948,2750,2751,2870-2873 
Ala Huntsville, Bostick Assocs., Box 4165 

205-881-3677 
Ariz Phoenix, Dorton Entprs., 364 E Virginia 

602-263-0414 
Cal Oakland, F. Moulthrop, 1530 E 12th 

. 415-261-7676 
Colo Wheatridge, Waugaman, 4643 Wadsworth 

. 303-423-1020 
Conn No. Haven, Kitchen & Kutchin, 22' Bwy. 

203-239-0212 
Fla Clearwater, Dyne-A-Mark, 1665 Magnolia 

813-446-3229 
Fla Fern Pk., Dyne-A-Mark Corp., Box 128 

305-831-5100 
Fla Pompano Beach, Dyne-A-Mark, 1010 E. Atlantic 

305-942-5870 
III Chicago, Gassner & Clark, 6644 N. Western 

312-R0-4-6121 
Ind Indianapolis, L. DeVoe, 665 E. 61st 317-257-1227 
Iowa Marion, Ensco Rep, 888 Tenth 319-377-6313 
Kans Overland Park, Ensco-Rep, 8001 Conser 

913-381-7557 
Md Towson, Burgin-Kreh, Box 9787 301-661-1120 
MassLexington, Kitchen & Kutchin, 17 Waltham 

617-VO-2-8230 
Mich Farmington, Davis-Martenson, 22725 Orchard 

Lake 313-474-8300 
Minn Minnetonka, T. Ayre, 5509 Eden Prairie 

612-935-2191 
Mo SI. Louis, Ensco-Rep, 11714 Lackland Ind'l. 

314-543-3935 

NJ Haddonfield, TAL, 138 Haddon Ave. 
609-UL-4-3011 

NY Garden City, Comtronic, 370 Old County 
516-741-8966 

NY Rochester, W. Zimmerman, 3100 Monroe 
716-LU-6-4450 

NY Syracuse, W.H. Zimmerman, 112 DeWitt 
315-GR-4-4889 

Ohio Akron, A. Natalino, 209 Harmony Hills 
216-725-6087 

are Portland, Almae/Stroum, 888 S. Canyon 
503-292-3534 

Pa Pittsburgh, A. Natalino, 530 6th 412-281-8283 
Tex Dallas, Allied Camps., 10464 E. Northwest 

214-348-6660 
Tex Houston, Allied Camps., 6400 Westpark 

713-782-5406 
Va Lynchburg, Burgin-Kreh, 2600 Memorial 
WashSeattle, Almac/Stroum, 5811 6th Ave. 

206-763-2300 
For: Can., Montreal, Que., S. Hooker, 144 Ronald 

514-487-515~ 
For: Can., Toronto, anI., S. Hooker, 761 Jane 

416-767-7725 
RDF CORP., 23 Elm Ave., Hudson, N.H., 03051, Tel: 

.603-882-5195, TWX: 710-228-1882 

RDI, Reed Devices, Inc., 21W183 Hili Ave., Glen EUyn, 
III., 60137, Tel: 312-858-2050; Sis. Mgr: T.H. Herlache 

Pg.1785 
Cal Pasadena, P. Nurches, 2396 E. Foothill 

213-681-8957 
Ga Atlanta, B. Fancher, 4226 Pleasantdale 

404-448-7078 
III Glen Ellyn, Rockford Contr., 21 W181 Hill 

312-469-6016 
Kans Wichita, Avionics Engr., Box 786 316-264-6201 
Mich Detroit, R. McBride, 17618 W. McNichols 

313-532-8040 
Minn Mpls., Automated Controls, 402 Cedar Lake 

. ~1?_~77_7?~!, 

NJ Pitman, Colrud Co., 601 Ardmore 609-589-5866 
NJ Short Hills, Grimm, Siegel, Box 305 201-376-3834 
NY Buffalo, H.C. Johnson Agencies, Box 315 

716-632-7880 
NY Rochester, H. Johnson, 111 MI. Hope 

716-232-2688 
NC Charlotte, B. Fancher, Box 1503 704-376-1753 
Ohio Cleveland, Rockford Controls, 26100 Brush 

216-531-4841 
Ohio Columbus, Rockfoid Controls, Box 6523 

614-231-5890 
Ohio Dayton, Rockford Controls, 2077 Embury Pk. 

513-278-7362 
Tex Dallas, Carey & Assocs., 725 Preston 

214-363-7813 
Tex Houston, Carey, 3315 W. 12th SI. 713-869-3623 
Utah Salt Lake City, D. Stuart, 2270 E. 4800 S. 

801-IN-6-8605 
WashSeattle, R. Johnston, 1001 N.E 69th 

206-524-5170 

RE-EL CIRCUITS, INC., Box 167, Totowa Bora, N.J., 
, 07512, Tel: 201-271-1800; V.P. Sis: G. Snedecor 

, Pgs. 326,327 
REA MAGNET WIRE CO., 3600 E: Pontiac St., FI. Wayne, 

Ind., 46806, Tel: 219-743-8032, TWX: 810-332'1411; 
V.P. Sis: M.J. Pastrick . 

REACH ELCTRNS., INC., Box 308, Lexington, Neb., 68850, 
Tel: 308-324-4608; Pres: K.H. Wycoff 

RECOTON CORP., 46-23 Crane 51.; Long Island City, N.Y., 
11101" Tel: 212-EX-2-6442; Sis. Mgr: P. Wish 

RECTICO, INC., 20 Village Park Rd., Cedar Grove, N.J., 
07009, Tel: 201-239-6464; Sis. Mgr: F.W. Sandler 

RECTIFIER COMPS. CORP., 124 Albany Ave., Freeport, 
N.Y_, 11520, Tel: 516-868-0470; Sis. Mgr: E.H. PoUacek 

pg. 1815 
III Chicago, Lightner, 6322 N. Milwaukee 

. 312-SP-4-1500 
III Chicago, M & S SiS., 4750 N. Milwaukee 

312-545-1771 
MassNeedham Hgts., Todino Engrg., Box 201 

617-HI-4-7925 
Mich Detroit, A. Blumenberg, Box 25 . 313-341-4737 
NJ Haddonfield, Gray Assoc., 8 E. Mt. Vernon 

609-429-5300 
NJ Ridgewood, Balloy, Box 306 201-444-6990 
NY Syracuse, N. Matchuk, 4312 W. Genesee 

315-488-3251 
NC Raleigh, A. B. Andrews & Co:, Box 2627 

919-833-5565 
RECTIFIER ENGRG. & SUPPLY, 8754 Big Bend Blvd., SI. 

Louis, Mo., 63119, Tel: 314-968-0303; Sis. Mgr: FA 
Waelterman 

RED DEVIL MFG. CO., INC., 1416 N. Ogden Ave., Chicago, 
III., 60610, Tel: 312-642-5161; Pres: M. Kassnel 

RAY - REL 
RED LAKE LABS, INC., 2991 Corvin Dr., Santa Clara, 

Calif., 95051, Tel: 408-739-3034, TWX: 910-339-9241; 
Dir. Mktg: A.J. Rock 

RED POINT CORP., 105 W. Spazier, Burbank, Calif., 
91503, Tel: 213-842-4895; Sis. Mgr: R.P. Craig 

RED SEAL ELEC. CO., 3835 W. 150th SI., Cleveland, Ohio, 
44111, Tel: 216-941-3900 

REDCOR CORP., 21200 Victory Blvd., Woodland Hills, 
Cal., 91364, Tel: 213-348-5892, TWX: 910-494-1228; 
Pres: ER. Borgers 

REDINGTON COUNTERS, INC., 130 Addison Rd., 
Windsor, Conn., 06095, Tel: 203-688-6207; Sis. Mgr: T. 
Nelson 

REDMAN ELCTRNS. CORP., P.O. Box 72, Enfield, Conn., 
06082, Tel: 203-745-8024; Sis. Mgr: E. Tavidian 

REED SWITCH DEV.,' 34 Lincoln Ave., GreenwiCh, Conn., 
06830, Tel: 203-661-9410; Pres: J.S. Hammond 

REEDER CHARLES M. & CO., 196 Victor Ave., Detroit, 
Mich., 48203, Tel: 313-268-8348, TWX: 810-243-4047; 
Sis. Mgr: C.M. Reeder 

REEVE ELCTRNS., INC., 601-EEM-West Lake St .. 
Chicago, III., 60606, Tel: 312-726-9755; Sis. Mgr: W.J. 
Madeley 

REEVES-HOFFMAN DIV., Dynamics Corp. America, 400 
W. North St., CarUsle, Pa., 17013, Tel: 11-7-243-5929; V.P_ 
Sis: J.D. Harlin _ ... _ ..... _ ................... _._ ... _ .. _Pgs. 1426,1427 
Cal Inglewood, L & M Engrg., 9911 Inglewood 

213-678-5409 
Cal Santa Clara, L & M Engrg., 3242 McKinley 

408-243-6661 
Fla Winter Pk., Young & Lawrence, 601 N. New York 

Ave. 305-647-6929 
Iowa Cedar Rapids, Sellec Sis., 501 36th SI., NE 

319-362-8155 
Md Baltimore, R.F. Assocs., 6630 Baltimore Nat'l. 

Pike 301-747-0111 
MassWakefield, H. Jappe Co., 37 Hillcrest Rd. 

617-245-9359 

NJ ~id~efi_el~, ,~:M:. ~'!.c~; S9~ _ Bro~~ .• ~01-945-0080 
..... .--.u. ,,. ..... , ... , ., ............ " ....... , .un I "' ....... 'VIall' 

716-652-1221 
NC Bethania, Candor Co. 919-924-1480 
Ohio Cincinnati, Tri-State Mktg., 1717 Section 

513-631-5060 
Pa Philadelphia, C. Newson, 711 Bethlehem Pike 

215-248-3377 
Tex Dallas, Weinreich, 11554 E Northwest Hwy. 

311-2800 
For: Can., Scarborough, Onl., Lake Engrg., Ud .• 123 

Manville Rd. 416-751-5980 
REEVES SOUNDCRAFT, Div. Reeves Industries, Inc., 15 

Great Pasture Rd., Danbury, 'Conn., 06810; Sis. Mgr: 
C.H. Berman 

REFLECTONE, INC., 2051 W. Main St., Stamford, Conn., 
06904;V.P-Mktg: N.C. Graniere 

REGENCY ELCTRNS., INC., 7900 Pendleton Pike, 
Indianapolis, Ind., 46226, Tel: 317-547-3581; V.P. Sis. 
Mgr: A. Harling 

REHAU PLASTIKS, INC., 50-2? 49th SI., Woodside, N.Y., 
11377, Tel: 212-ST-4-5785; Sis. Mgr: K.W. Loeb 

REICH HOLD CHEMICALS, INC., 525 N. Broadway, White 
Plains, N.Y., 10602, Tel:, 914-WH-8-6200, TWX: 
914-997-1708; Sis. Mgr: C.S. Stryker 

REL-QUAL ASSOCS., 18 Hamilton SI., Bound Brook, N.J., 
08805, Tel: 201-469-3212; Pres: C.H. Garrod 

RELAY SLS., INC., 604 Danley Dr., FI. Myers, Fla., 33901, 
Tel: 813-936-8171; Pres: A. Fradono 

RELAY SERVICE CO., 1310 N. Pulaski, Chicago, III., 
60651, Tel: 312-AL-2-2700; Sis. Mgr: C. H. Badger 

RELAY SPECIALTIES, INC., 3 Godwin Ave., Falr Lawn, 
N.J., 07410, Tel: 201-797-3313; Sis. Mgr: J.G. Sauer 
--- Advertisement ---

From stock a compleie selection of 
thermal time delay relays, motor 
driven timers, solid state timers, gen­
eral purpose relays, counters and 
power relays. Also available are tem­
perature and photo electric controls, 
timing modules, digital timing con­
trols, solid state flashers, buzzers and 
foot switches. 

RELAYS, INC .• 162 West 83rd SI., New York, N.Y., 10024, 
Tel: 212-TR:3-4500; Sis. Mgr: S.H. Hartley 

RELCO PRODS., 5594 E. Jefferson Ave., Denver, Colo., 
80237, Tel: 303-756-1143; Pres: R.A. Ruehle 

RELCOM, 2329 Charleston Rd., MI., View, Calif., 94040, 
Tel: 415-961-6265, TWX: 910-379-6979; Sis. Mgr: J.B. 
Cochrane 

RELIANCE DIV., Eaton Yale & Towne, Inc., 25 Charles 
Ave., S.E., Massillon, Ohio, 44646, Tel: 216-832-1511, 
TWX: 216-445-9004; Gen'l. Sis. Mgr: J.L. Knott 

RELIANCE ELEC. CO .. 24701 Euclid Ave.. Cleveland, 
Ohio, 44117, Tel: 216-266-7000, TWX: 216-486-5630; 
Sis. Mgr: E.G. Orahood -
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REMEX ELCTRNS., Dlv. Ex-CeU-o Corp., 1733 AHon St, 
Santa Ana, Cal, 92705, Tel: 714-557-6860, TWX: 
9tIl-595-1715; Gen. Sis. Mgr: W.E. Walker •• m ••• Pg. 377 
Ala Huntsville, Gentry, 2109 W. Clinton 205-536-5306 
ConnW. Hartford, Instr. Dynamies, 345 N. Main 

203-233-5503 
Fla Orlando, Gentry Assocs., 550 N. Bumby 

305-841-7740 
III Chicago, SEA, Inc., 4210 W. Irving Pk. 

312-282-6694 
Ind Carmel, SEA, Inc., 620 S. Range Une Rd. 

317-846-2593 
Md Wheaton, K-G Elctrns., 11151 Viers Mill Rd. 

. 301-946-4055 
MassWakefield, Instr. Dynamics, Lakeside Off Pk. 

617-245-5100 
Mich Farmington, Carter, McCormic & Peirce, Inc., 

23995 Freeway Pk. Dr. 313-477-7700 
Minn Mpls., SEA, Inc., 7601 N. Kentucky 612-425-4455 
NJ Ridgewood, Hansen Assoes., Box 806 

201-652-7055 
NY New York, Hansen Assocs. 212-947-0379 
NY Ogdensburg, Whittaker Elctms., Ltd., Bridge & 

Port Auih. Adm. ·Bldg. 315-393-0710 
NY Rochester, Ossmann Instrs., 474 Thurston 

716-328-2230 
NY Vestal, Ossman Instrs., 1901 Vestal E. 

607-785-9947 
NY Wappinger Falls, Ossmann Instr., 122 E. Main 

914-297-7777 
Ohio Cleveland, Carter, McCorrnic & Peirce, 21380 

Lorain 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, Box 1472 

513-278-5873 
Pa Pittsburgh, Carter, McCorrnic & Peirce, 5423 

Webster 412-824-3760 
Pa Wayne; Emlen-Peterson, 34 West Ave. 

215-687-3535 
Tex Dallas, Data Mktg., 10048 Monroe 214-358-4646 
Tex Houston, Data Mktg:, 3925-C Dacoma 

713-686-9627 
WashSeattle, R. Drake, 6133 Maynard S. 206-763-2755 
Wisc Waukesha, S-E-A, Inc., 142 South 51. 

414-547-6637 
For: Can., Downsview, Onl., Whittaker Elctrns., 

Troutbrooke 416-247-7454 
For: Can., Ottawa 5, Onl., Whittaker Elctrns, 42 

Howden Ave. 613-224-1221 
For: Can., Roxboro, Que., Whittaker Elctms., Box 216 

514-683-3621 
For: Can., W. Vancouver, B.C., Whittaker Elctrns., Ltd., 

1144 Millstream Rd. 604-926-3411 
REMLER CO., 2101 Bryant 51., San FranciSCO, Calif., 

94110, Tel: 415-824-3435; Sis. Mgr: H.A. Greene 
RENBRANDT, INC., 6 Parmelee 51., Boston, Mass .. 02i 18, 

Tel: 617-445-8910; Sis. Mgr: M. Rogers . 

RENCO CORP., Box 246,150 Aero Camino, Goleta, Cat., 
Q~n17. ;-.. ,. An!WIRIIo1~:>~, l':1R. M!!r. K.B. Kannard 

Pg.378 
Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd. 

602-956-5300 
Cal Hollywood, Kittleson Co., 7046 Hollywood 

213-463-8134 
Cal Sante Fe Sps., Sis. Engrs., 15408 Gornet 

213-921-4337 
Colo Denver, Thorson Co., 5040 E. 41st Ave. 

303-355-3521 
Conn Hartford, Meas. Equip., Box 8192 203-528-8192 
Fla FI. Lauderdale, Snow Co., 3109 N.E. 25th 51. 

, ' 305-563-244~ 
Ind FI. Wayne, McDonald Sis., Box 2848 

219-745-9214 
Ml\SsWakefield, Meas. Equip .• 591 North Ave. 

617-245-4870 
NY Jericho, Electro Rep., 366 N. Broadway 

516-938-0540 
Utah Salt Lake City, Thorson Co., 445 E. 2nd S. 

301-322-2127 
WashSeattle, Thorson Co., 209 N.E. 43rd 51. 

206-632-0710 
EXP: Schenectady, NY, EMB Elctrns., Box 660 

. 518-372-58~ 

RENCO ELCTRNS., INC., 240-1 Old Country Rd., 
Hicksville, N.Y., 11801, Tel: 516-WE-8-0022; Sis. Mgr: 
I. Morse 

RENTAL ELCTRNS .. 16600 Oakmont Ave., Gaithersburg, 
Md., 20760. Tel: 301-948-0620; Sis. Mgr: O. Rothfuss 

REPUBLIC ELCTRNS. CORP., 176 E. 7th St., Paterson, 
N.J., 07524, Tel: 201-279-0300, TWX: 71C1-9~5908; Sis. 
Mgr: W. Eisenberger ............................................ Pg. 2436 
Ariz Tucson. Hamilton Reps., Inc., Box 50526 

602-297-2279 
Cal Santa Clara, Richards Assoc., 2938 Scott Blvd. 

, . 408-246-5860 

Cal Pico Rivera, Westrep, 9519 Telegraph Rd. 
213-949-2551 

Colo Eastlake, Hamilton Reps., Box 216 303-466-6061 
Conn Shelton, Comark Assoc., 28 Walnut Tree Hill 

203-929-4884 
Fla Miami Beach, Geartner, 1125 7151 51. . 

305-861-3661 
Fla Orlando, Geartner, 122 Lee Rd. 305-299-1000 
III Chicago, Ropek & Cahill, 5439 W. Division 

312-287-7292 
Ind LaFontaine, Kirsch SiS., 107 N. Wabash 

317-981-2801 
Kans Leawood, Vasen SiS., 8005 Ensley La. 

913-649-0679 
Mass Belmont, Vector SiS., 774 Pleasant 51. 

617-489-1400 
Mich Warren, Ardon Elctrn. Sis., 13969 13 Mile Rd. 

313-294-2292 
Minn Hopkins, Grayden & Flemmer, Hamilton 

612-941-1120 
NJ Paterson, Mucon Corp., 176 E. 7th 51. 

201-279-0300 
NJ Riverdale, Comp-Tech., Box 50 201-835-0332 
NY Lynb~ook, Comp-Tech. Sis., Box 384 

516-593-2628 
NY Cazenovia, A.L. Perkins Co., Box 246 

315-682-5005 
NC Charlotte, J. Rudisill Assoes., Box 4245 

704-377-6901 
Ohio Dayton. Owen Assocs., 2401 E. Aragon 

513-298-9723 
Pa Ardmore, Rothenheber & Wurts, 53 Cricket 

215-642-6911 
Tex Richardson, Vista Eng., 777 S. Central EXpwY. 

214-235-4547 
Tex Houston, Vista Eng., 3003 Yale 51. 713-869-0109 
WashSeattle, Blum.& Assoc., 2300 N.W. 97th 

206-782-1600 
REPUBLIC FOIL, INC., Aluminum Sub of National Steel 

Corp, 55 Triangle 51., Danbury, Conn., 06810, Tel: 
203-743-2731, TWX: 710-456-2439; V.P. Mktg: J.M. 
McKibbin 

REPUBLIC LENS CO., INC., 31 East 169th 51., Bronx. N.Y., 
10452, Tel: 212-CY -3-2790; Gen'l. Mgr. J. Lurie 

REPUBLIC STEEL CORP, Box 6778, Cleveland, Ohio, 
44101, Tel: 216-574-7100; V.p.-Sls: EA Murray 

RESALAB INC., ADVANCED DEVELOPMENT LAB., 5315 
W. 102 51., Los Angeles, Cal., 90045,' Tel: 
213-641,6640; Gen'!. Mgr: H.w. Pass 

RESDEL CORP., Bldg. #22-County Airport, Rio Grande, 
N.J., 08242, Tel: 609-886-1111; Sis. Mgr: J.F. 
Dieffenderfer 

--' -- Advertisement ---

Centrifugally cast epoxy tubing, with 
or without' fillers, ,for electrical and 
mechanical applications. Cast in 
lengths of 57 inches with no taper in­
side or outside. ,Some of the present 
s:annlit"$ltlnnQ Slrf". f".nr.AnQnIAtinp' smn 
p;'iti~g forms, stand-offs, conQecting 
links, spacers, insulators, bolt and 
cooling holes or wire ducts in castings. 

RESEARCH CHEM., Div. Nuclear Corp. America, 8220 W. 
Harrison, Phoenix, Ariz., 85031, Tel: 602-936-1481; Sis. 
Mgr: J.w. Cunningham 

RESEARCH DEVICES, Box 526, Elizabeth, N.J., 07207, 
Tel: 201-464.:os68; Sis. Mgr: B.G. Cohen 

RESEARCH, INC., Box 24064, Minneapolis, Minn., 55424, 
Tel: 612-941-3300, TWX: 612-292-4066; Sis. Mgr: J.M. 
Law 

RESEARCH INSTR. CO., 558 Main 51., Westbury, N.Y., 
11590, Tel: 516-333-7440;5Is. Mgr: G.W. Williams' 

RESEARCH PRODS. CORP., 1015 E Washington, 
Madison, Wisc, 53701, Tel: 608-257-8801; Sis. Mgr: 
V.J. Hellenbrand 

RESIN FORMULATORS CO., Div. Evra, Inc., 9601 
Jefferson Blvd., Culver City, Cal.,. 90230, Tel: 
213-870-9561. TWX: 910-340-6363; Sis. Mgr: V. E. 
Benson . 

RESINITE CORP. DIV., Precision Paper Tube Co, 1047 5 
Noel Ave, Wheeling ,111,60090, Tel: 312-537-4250; Sis. 
Mgr: A. Johnson 

RESISTANCE PRODS., 914 S. 13th St., Ha"lsburg,·pa., 
17104, Tel: 717-236-5081, TWX: 511).6511-4920; Sis. Mgr: 
K. Ensminger ............................................ Pgs. 2874,2875 
Ariz Scottsdale, Walter Eng. Assoc., Apts. #3, 3031 

N. 69th PI. 
Cal San Marino, Van Gott & Assoc., Box 8401 

. 213-282-1125 
Cal Mountain View;G.C. Woempner, 1101 San 

Antonio Rd. ' ' 415-964-5454 
Colo Denver, Walter Engig. AssOc., 880 Bonnie Brae 

Blvd. 303-777-5585 
Fla Lighthouse Pt., W. R. Lehmann, Box 5010 

305-941-2150 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

Ga Atlanta, W. R. Lehmann, Box 52786 Northside 
404-451-2949 

Fla Orlando, W. R. Lehman Co., Box· 20275 
305-841-4901 

III Bellwood, Fiat Engrg. Assoc., 5133 st. Charles 
Rd. 312-547-6200 

Ind MunCie, Fiat Eng . .Assoc., Box 1165 317-282-5676· 
Ind So Bend, Valentine-Schillinger Co., 1811 Thornhill 

Dr. 219-291-6258 
Kans Leawood, Vasen Sis. Co., 8005 Ensley La. 

I 913-649-0679 
Md Glen Burnie, Faion Lott & Co., 6409 Frederick 

Ave., Box 534 301-744-4611 
MassCanton, New England Elec. Sis. Co., 590 

Washington St. 617-828-4835 
Minn St. Paul. Wagner Compo Conslts., 542 S. Snelling 

Ave. 612-698-0331 
Mo 51. LouiS, Vasen Sis. Co .• 8160 Stanford Ave. 

314-725-5219 
NJ Westwood,'Clarfield-Stolimack Assoc., 175 

Westwood Ave. 201-666-8989 
NY Syracuse. C. W. Floring & Assoc., Inc., Box 175, 

Onondaga Br. '315-478-2149 
Ohio Wickliffe, D. Stiffen Assoes., 30212 Lakeland Blvd. 
Pa Flourtown, Avenir Ind'l. SiS., Box 234 

215-836-4400 
Tex Dallas, MMS Comps., 10303 Carry Back Cir. 

214-357-6893 
Tex Houston, MMS Comps., 6306 Schevers 51. 

. 713-645-3581 
WashSeattle, D. Smith Sis., Co., 2320 N. 45th 51. 

, 206-623-3160 
EXP: N.Y., Westbury, Minthorne Int'l. Co., Inc., 2200 

Shames Dr. 516-334-3303 
For: Can., Markham, Onl., Wilson Enterprises, 19 

Abercom Rd. 416-231-7536 
For: Can., Roxboro. Que., Wilson Ent., Box 115 

514-684-0383 

RESISTORS, INC., 5226 W. 26th St., Clilcago, III., 60650 
Pg.2876 

Cal Los Angeles. W. S. Harmon Co., 6118 Venice 
Blvd. 213-937-1460 

Cal Palo Alto, W. Tompkins, 2875 Middlefield Rd. 
415-DA-6-7940 

Conn Berlin, White Sis. Co., Box 122 203-224-0423 
III Chicago, L-Tec, Inc., 5808 Higgins Rd. 286-1500 
Iowa Cedar Rapids, J.R. Sis. Engrg .• '3550 Cottage 

Grove Ave., S.E. 319-EM-5:2864 
Kans Overland, penzner Assoes., Inc., Box 6264, 5600 

W. 95th 51. 913-DE-l-0004 
MassNeedham, White Sis. Co., 20 Chestnut 51. 

617-444-3676 
NJ Moorestown, A. Foley Assocs., Box 155 

609-663-4545 
NY Buffalo. J.J. Glass, 220 Delaware Ave. 

716-TL-6-9272 
NY N.Y., Symon Assocs., 663 - 5th 212-PL-7-3638 
Ohio Vandalia., W. Brauer & Assocs., Box 35 

513-898-1224 
Ohio Wickliffe, W. Brauer & Assoes., Box 305 

216-943-0&01 
Pa Pittsburgh, W. Brauer & Assoes., Box 2466 

, . 412-921-3213 
Tex Garland, Whiteside Sis. Co., Box 22 

214-BR-6-8382 
Wisc Milwaukee, Honkamp SiS., 11120 W. Ruby' 

414-463-2530 
REUTER-STOKES, 18530 S. Miles Pkwy., Cleveland, 

Ohio, 44128, Tel: 216-475-3434; Sis. Mgr. T.B. Fleming 
REVERE COPPER & BRASS, INC., 605 Third Ave., New 

York, N.Y., 10016, Tel: 212-687-4111, TWX: 
710-581-6718; Exec. V.P: R.M. Lake 

REVERE ELCTRN. DIV., Neptune Meter Co., 845 N. 
Colony Rd., Wallingford, Conn., 06492, Tel: 
203-269-7701, TWX: 710-476-3197; Sis. Mgr: G.w. 
Grace 

REX RHEOSTAT & CO., 149 Babylon Tpke., Roosevelt, 
N.Y., 11575, Tel: 516-379-1030 

REYNOLDS METALS CO., 6601 W. Broad St., Richmond, 
Va., 23230 

'AFCOMMUNICATIONS, INC., 1680. University Ave., 
Rochester, N.Y., 14610, Tel: 716-244·5830, TWX: 
510-253-7469; Mktg. Mgr: W. Lucas 

RF COMMUNICATIONS, Elctm; Instr.; 1680 University 
Ave., Rochester, N.Y., 14610, Tel: 716-244-5830, TWX: 
510-253-7469; Sis. Mgr: R. J. Hesselberth ........ Pg. 553 
Ala Huntsville, BCS Assoes., 3322 S. Memorial 

205-534-1648 
Cal N. Hollywood, O'Hillioran, 10700 Ventura 

, 213-877-0173' 
Cal Palo Alto. O'Halioran, 3921 E. Bayshore 

. . 415-326-1493 
Conn Glastonbury, Instr.' Reps., Box 165 203-633-0777 
Fia Orlando, BCS Assocs .• 940 N. Ferncreek 

305-843-1510 

eem/1971 
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III Chicago, Data Elctrns., 5505 N. Menard 
312-774-1452 

MassArlington, Instr. Rep., t 046 Massachusetts 
617-646-0134 

Mich Ypsilanti, Micro Sis., 217 Taft Rd. 313-482-1229 
Minn Mpls., Data Elctrns., 821 2nd N. 612-377-8383 
NJ Merchantville, Megargel/Himmelstein, 6705 Park 

2t5-925-7948 
NJ Union, SBM Assocs., 1519 Stuyvesant 

201-687-8737 
NM Albuquerque, ALS. Elcl., 209 San Pablo, SE 

505-268-9600 
NY Pleasantville, SBM Assocs., 28 Hobby SI. 

914-769-1811 
NY Rochester, SBM Assocs., 4515 Culver Rd. 

716-266-1400 
NC Greensboro, BCS, 1039 E. Wendover 

919-273-1918 
Ohio Dayton, Micro Sis., 1250 W. Dorothy 

513-298-3033 
Tex Dallas, Texas Avionics, 4515 Prentice 

214-368-3566 
Va Springfield, Dyna-Rep, 5265 Port Royal 

703-321-8630 
For: Can .. Downsview, Onl., Megatronix, Ltd., 954 ' 

Wilson Ave. 416-630-7672 

RF INTERONICS, 100 Pine Aire Dr., Bay Shore, N.Y., 
11706, Tel: 516-231-6400, TWX: 510-227-6233; Sis. Adm: 
R,W. Fitzpatrick .................................................... Pg. 1528 
Ariz. Phoenix, Williams-Assoes., 2250 N .. 16th SI. 

602-254-6085 
Cal Santa Monica, Rep. Assoc., 1710 Santa Monica 

213-451-8901 
Cal Millbrae, Melvin Sis., 113 EI Camino Real 

415-697-6922 
Colo Denver, Williams-Assoes., 4971 Jackson 

303-388-4391 
Fla Indian Rocks BCh .. Tech-Rep., Box 425 

813-595-2834 

305-723-9140 
~a Jonesboro, Tech-Rep. Assoc., Box 955 

404-753-0111 
I~ Chicago, J. Pop Sis., 5661 W. Chicago Ave. 

312-261-1259 
Ind Ft. Wayne, Ryan Sis" Box 2151 219-493-1569 
Iowa Marion, ENSCO-REP, 888 10th SI. ' 319-377-6313 
Kans Overl,and Pk., ENSCO-REP, 8001 Conser 

,913-381-7557 
La Baton Rouge, Roberts Sis., Box 15218 

504-924-1010 
Md Silver Spring, Mechtronics, 11700 Old Columbia 

Pike ' 202-622-2420 
Mass Newton Upper Falls, Brookdale/Richter, 1214 

ChestnutSI. 617-244-6969 
Mich Cleveland, F.G. Mahannah, 20599 Almar 

216-561-3024 
Mirln Minneapolis, P.J. Codute, 4542 4th SI. N.E. 

612-560-1222 
Mo 51. Louis, ENSCO-REP, 11714 Lackland Ind'i. Dr. 

314-542-3935 
NM Albuquerque, Williams-Assocs., 420 Washington 

SI., S.E. 505-255-1638 
NY Great Neck, Trionic Assoc., 320 Northern 

j 516-466-2300 
NY Rochester, W.A. Franklin', 179 Hillary Dr. 

716-889-4849 
NY Syracuse, w.A. Franklin, 2 Standish 315-446-1120 
NY Whitesboro, W.A. Franklin, 42 Glenridge 

315-736-5356 
Ohio Cincinnati, J.O. Olsen, 5539 Stokeswood 

, " 513-922~2176 
Ohio Cleveland, J.O. Olsen, 16201 Shaker 

216-752-5444 
Pa Jenkintown, Arnold Assoc., Box 1012 

215-742-0600 
Pa Pittsburgh, J.O. Olseri, 104 Elatan Dr. 

412-279-2550 
Tex Dallas, Roberts Sis., 9704 Lanward Dr. 

214-~48-4283 
EXP: N.Y., Westbury, Minthere, 2200 Shames 

515-334-3303 
RF SYSTEMS, INC., 155 King 51., Cohasset, Mass., 02025, 

Tel: 617-383.1200; V: PreS.-Sis: J.E. Hayes 
--- Advertisement' ---

R F System's total antenna capability 
includes reflector antennas for radar; 
telemetry, tropE and communications; 
yagi antennas for all appilications. 
Contract and specification work is un­
dertaken as well as standard products. 
A complete line of antennas products 
for CATV. Commercial and'military 
designs in all product categories. 

RFD, INC., 5024 Nassau SI., Tampa, Fla., 33607, Tel: 
813-872-1502; Sis. Mgr: S. Bailey 

RFL INDS., Comms. Div., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. 
Mgr: R. Treible ' 

RFL INDS., Comps. Div., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. 
Mgr: J. Simon 

RFL INDS., Instr. Dlv., Powerville Rd., Boonton, N.J., 
07005, Tel: 201-334-3100, TWX: 710-987-8352; Sis. Mgr: 
R. O'Donnell ............................................................ Pg. 554 
Ala Huntsville, Space Engrg. SiS., Inc., 4306 

Governors Dr., S.W. 205-837-6060 
Ariz Phoenix, Williams, 2250 N. 16th 602-254-6085 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
Cal Los Altos, IFM - North, 2235 Grant 415-961-2828 
Colo Denver, Williams Assocs., 4971 Jackson 

303-388-4391 
'Fla Orlando, Space Engrg. SiS., Inc., 999 Woodcock 

Rd. 305-841-2271 
III Des Plaines, Marsland, 1000 Exec. 312-298-2620 
Ind Indpls, Marsland, 3734 Carrollton 317-924-3568 
MassNeedham Hgts., Cowperthwait & Brodhead, 570 

Hillside Ave. 617-444-9410 
Mich Farmington, Carter, McCormic & Pierce, Inc., 

23995 Freeway Pk. Dr. 313-477-7700 
Minn Mpls, Marsland Assocs., Inc., 231 N. Edgewood 

Ave. 612-545-4481 
Mo Florissant, Marsland, 100 St. Francois 

, 314-831-0015 
NM Albuquerque, Williams, 420 Wash. 505-255-1638 
NY Latham, L-Tron Corp., Box 336 518-785-5032 
NY Rochester, L-Tron, 47 Devans~ire 716-436-4410 
NY Skaneateles, L-Tron Corp., Drawer 67 

, 315-685-6172 
NY Tonawanda, L-Tron, 123 Dalewood 716-691-8887 
NC Greensboro, Space Engrg. SiS., Box 8298 

919-294-2754 
Ohio Cleveland, Carter, McCormic & Pierce, 21380 

Lorain Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic & Pierce, 5423 

Webster 51. 513-278-5873 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. Blvd. 412-824-3760 
Tex Richardson, Scientific 515. Co., 777 S. Central 

Expwy. 214-231-6541 
Va Springfield, Dyna Rep. Tech. Sves., 5265 Port 

Royal Rd. 703-321-8630 

RFL INDS., Thermocontrol Dlv., Boonton, N.J., 07005, 
Tel: 201-334-3100, TWX: 710-987-8352; Sis. Mgr: R. 
O'Donnell •••.•.•..••.•..••.••••••••..........•.•••••.•••••....•...•....•• Pg. 1983 
Ala Huntsville, Space Engrg. SiS., 4306 Governors Dr. 

S.W. 205-837-6060 
Ariz Phoenix, Williams, 2250 N. 16th' 602-254-6085 
Cal Los Altos, IFM North, 2235 Grant 415-961-2828 
Cal Los Angeles, IFM South, 3455 Cahuenga 

213-469-1641 
Colo Denver, Williams Assocs., 4971 Jackson 

303-388-4391 
Fla Orlando, Space Engrg. SiS., 999 Woodcock Rd. 

305-841-2271 
ILL Des Plaines, Marsland, 1000 Exec. 312-298-2620 
Ind ,Indpls, Marsland, 3734 Carrollton 3i7-924-3568 
Mass Needham Hgts., Cowperthwait & Brodhead, 570 

Hillside Ave. 617-444·9410 
Mich Farmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. Dr. 313-477-7700 
Minn Mpls, Marsland, 231 N. Edgewood 612-545-4481 
Mo Florissant, Marsland, 100 SI. Francois 

314-831-0015 
NJ Boonton, RFL Inds., Inc., Powerville Rd. 

201-334-3100 
NM Albuquerque, Williams, 420 Wash. 505-255-1638 
NY Latham, L-Tron Corp., Box 336 518-785-5032 
NY Rochester, L-Tron, 47 Devonshire 716-436-4410 
NY Skaneateles, L-Tron Corp., Drawer 67 

315-685-6172 
NY Tonawanda, L-Tron, 123 Dalewood 716-691-8887 
NC Greensboro, Space Engrg. SiS., Box 8298 

919-294-2754 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 

Loran Rd. 216-333-5650 
Ohio Dayton, Carter, McCormic & Peirce, 5423 

Webster SI. - 513-288-5873 
Pa Phila, MCW, Inc., 709 W.Atlantic 215-228-7459 
Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 

Central Blvd. 412-824-3760 
Va Springfield; Dyna Rep. Co., 5265 Port Royal Rd. 

703-321-8630 
RHA-AUDIO COMMUNICATIONS, 625 60th St., W. New 

York,N.J . .-07093, Tel: 201-85,4-1950; Sis. Mgro N.J. 
Mayo 

RF - RLC 
RHG ELCTRNS. LAB., 94 Mllbar Blvd., Farmingdale, 
N.Y., 11735, Tel: 516-694-3100; Sis. Mgr: S. Wolin 

Pgs. 612,1562 
Ala Huntsville, Gentry Assoc., 2109 W. Clintoy , 

205-534-9771 
Cal Los Altos, Cain, 175 S. San Antonio 

415-948-6533 
Cal Los Angeles, Cain, 5;12 S. Sepulveda 

213-476-2251 
Cal San Diego, Cain, 7854 Compass Lake 

714-461-1033 
Fla Orlando, Gentry, 550 N. Bumby 305-841-7740 
III MI. Prospect, Cain, 1203 Ironwood 312-253-3578 
Md AnnapOliS, Hayden Assoc., 16 Decatur 

202-296-6059 
Mass Reading, Gedev Assoc., Box 232 617-944-3105 
NJ Montville, G & A SiS., 8 Brittany f!d. ' 

201-227-3926 
NM Albuquerque, A. L. S. Elctrns., Box 11626 

505-268-9600 
NY New Hartford, KLM Assoc., 1 Nouvelle Pk. 

315-735-8525 
NY Rochester, KLM Assocs., 39 Saginaw Dr. 

716-442-0820 
NY Syracuse, KLM Assocs., 401 S. Main SI. 

315-458-6214 
NC Burlington, Gentry, 116 E. O'Neal 919-227-2581 
Ohio Reynoldsburg, Cain, 1467 Grahm 614-861-2119 
Pa Lafayette, M. Laaev, 628 Ridge Pike 

215-825-3177 
Tex Dallas, Cain & Co., 8609 N.W. Plaza Dr. 

, 214-369-3797 
WashSeattle, Paratech: Box 5427 206-783-3900 

RHO ENGRG. CO., 2234 Colby Ave, Los Angeles, Calif, 
90064, Tel: 213-272-1163 P.T. Swarts 

RHODE ISLAND INSULATED WIRE CO., 50 Burnham 
Ave., Cranston, R.I., 02910, Tel: 401-726-0700; Sis. 
Mgr: G.R. Dubois 

RHODES, M.H., INC., 99 Thompson Rd., Avon, Conn., 
06001, Tel: 203-673-3281; Sis. Mgr: E.J. Doyle 

R I r ... 1J:'TPR() IN(": 1 ~Q .IClfft1r~nn Rlun 'A1~n.,i,..1r CI I 

02888, Tel; 401-463-8200;-Sls. Mgr: ic. Murphy 
RICHARDS ARKLAY S., 1 Winchester St:, Newton 

Highlands, Mass., 02161, Tel: 617-527-4385 
RICHARDSON CO., 2400 E. Devon Ave., Des Plaines, III., 

60018, Tel: 312-297-3570 
RICHLAND GLASS CO., INC., Richland, N.J., 08350, Tel:' 

609-691-1697; Sis. Mgr: F.R. Barrale 
RIESTER & THESMACHER CO., 1526 West 25th 51., 

Cleveland, Ohio, 44113, Tel: 216-241-0154; Pres: C.D. 
Burt 

RIL ELCTRNS., INC., Street Rd. at 2nd 51. Pike, 
Southampton, Pa., 18966, Tel: 215-EL-5-1361; Sis. 
Mgr:, D.G. Shylan 

RIPLEY CO., INC., '1 Factory St., Middletown, Conn., 
06457, Tel: 203-346-6677; Sis. Mgr: R.S. Clark 

Pg.2791 
Cal Concord, P.W. Jasin, 3506 Skylark 415-686-0905 
Cal Downey, Sierra Pacific Engr., 7332 Florence 

213-928-1815 
III Chicago, S. C. Blaker, 6416 N. Central 

312-774-8252 
Ky Louisville, Scott Elctrns., 366 Francis Bldg. 

502-583-3220 
MassWeliesley Hills, M. Scott, 20 Walnut 617-235-0102 
Minn Minneapolis, J.D. Bayle, 3516 E. 50th 

612-722-6771 
NJ Mt. Laurel, Naudain Assocs., Rte. 73 & ' 

Ramblewood Pkwy.' 215-564-3194 
NY Buffalo, Application Specialists, Inc., 4548 Main 

51. 716-839'2243 
i'!Y Great Neck, F., Tylinski, 338 Northern 

. 516-46,6-9070 
NY Rochester, Application Specialists, Inc., 3700 East 

Ave. 716-586-6226 
NY Syracuse, Applications Specialists, Inc., 1719 ' 

Teall Ave. 315-437-2813 
Ohio CinCinnati, Scott Elctrns., 9505 Montgomery SI. 

513-791-2513 
Ohio Cleveland, Scott Elctrns., 1836 Euclid 

216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State 

614-228-2313 
Ohio Dayton, Scott Elctrns., 517 Hulman Bldg. 

. 513-223-2652 
Tex Ft. Worth,'W.P. Fralia Co., Box 12625 

817-738-2394 
RIVERBANK LABS., Depl. Engrg., Box 110, Geneva, III., 

60134, Tel: 312-232-2207 

R'LC ELCTRNS., INC., 83 Radio Clr., 'Mt. Kisco, N.Y., 
10549, Tel: 914-241-1334; Sis. Mgr:R.W. Knight 

Pg.1563 
Cal Los Altos~ Systems Mktg. Consll., 1 Fist 51. 

415-941-4777 
Cal No. Hollywood, Crown Elctrns., 5657 Lankershim 

Blvd. 213-877-3550 
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RLC - ROS 
Fla Orlando. F. M. Assoc .• 5018 Mortier f'va. 

305·851·5710 
Md Endicott City. Applied Engrg. Consll.. 9051 

Baltimore Nat'l Pike 301·485·1272 
MaaSS. Chelmsford. I M R. Box 132 617·256-8251 
Mo Florissant. Marsland Assoes .• Inc .• 100 51. 

Francois 314·831-0015 
NJ Englewood. Central Assoc .• 44 N. Dean St. 

201·568-0808 
NJ Plainview. Central Assoc .• 11 Commercial St. 

516·433·0808 
NC Greensboro. F. M. Assoc .• 904 ,Montrose Dr. 

919·294·2754 
Pa Philadelphia, Applied Engrg. Conslt.. 8605 Bayard 

St. 215·247·9007 

RO ASSOCS., 3705 Haven Ave., Menlo Pit., Cal., 94025, 
Tel: 415-322-5321, TWX: 9111-3711-5929; SIs. Mgr: R.H. 
Okada .................. " ........................... ~ ............. Pgs. 865-869 
Ala HunlSvilie. Lee lAssoes .• Inc .• Box 1506 

205·539-0761 
Ariz Scottsdale. F. Y. Gates Co .• Box 19.08 

602·947·2991 
Cal San Diego. RDP Instrs .• Inc .• Box 10449 

, 714·224·3729 
Cal San Francisco, Wm. J. Purdy. 770 Airport Blvd, 

415·347·7701 
Cal Downey. RDP Inslrs .• 11565-B Paramount 

213·923-6781 
Colo Denver. F.Y.Gates Co .• 700 E. Louisiana 

303·722-4674 
Fla Orlando. Lee Assocs .• 200 E. Marks 

305·241-4445 
Ga Chamblee. Lee Assocs .• Ina., Box 80666 

• 404·457·7117 
III Chicago. Ughtner. 6322 N. Milwaukee 

312·774·1500 
Md Ellicott City. Gans·Fryling. 9516 Michaels 

301·837-6311 
MassNewton. Techmar. 56 Elmwood 617-444·8130 
Mich Birmingham. H.C, Heym. 1688 Buckingham 

313-644·9166 
NJ So. Hackensack. Engrd. Prods .• Inc .• 290 Huyler 

St. 201·488·4040 
NM Albuquerque. F.Y.Gates Co .• 2631 Texas. N.E. 

. 505·298·1875 
NC Winston· Salem. Lee Assocs., 825 Burke 

919·724·2406 
Pa Narberth. L. G. White· Keystone. lOON. Essex 

215-839-3445 
Tex Dallas. Compar Southwest. 8609 N.W. Plaza Blvd. 

. 214-363·1526 
Tex Houston. Compar Southwest. 5757 Bellaire Blvd. 

713·667·3420 
Utah Salt Lake City, F.Y. Gates Co .• 455 E. 4th, S. 

801·359·1101 
Va Arlington. Gans-Fryling. 2030 1.6th 703·527·3262 
For: Can .• (oronto. Ont., B.H. McGregor. Box 156. 518. 

"H" 416-699·5521 
ROANWELL CORP., 180 Vanck .St.. New York. N.Y., 

10014, Tel: 212·989·1090. TWX: 710·581-6555; Sis, 
Mgr: R.T. Ennis 

ROBBINS & MYERS. INC.. 1345 Ll\gonda Ave., 
Springfield. Ohio. 45501, Tel: 513·323-6461. TWX: 
5.13·324·5961; Sis. Mgr: R. A. Arlt 

ROBERTS DIV .• Rheem Mfg. Co .• 5922 Bowcroft St., Los 
Angeles. Cal.. 90016. Tel: 213-870·9631; Sis. Mgr: L. 
Winn . 

ROBERTSHAW CONTROLS, Acro Dlv., Box 449, 
Columbus, OhiO, 43216, Tel: 614-875-2351, TWX: 
810-335·2560; Dlr. Mktg: A.D. Unatlc .. Pgs. 1944,1945 
Cal Inglewood. V & L. 3412 W. Century 213·671·7688 
Colo Denver, D. Bond Assoes .. 5505 E. Evans 

303·756-1234 
ConnWoodtiury. Tygren Co .• Box 398 203·264·6880 
III Elk Grove Village. Robertshaw Controls Co .• 180 

Gordon St. 312-437-6060 
Mo Maryland Hgts .• Robertshaw Controls Co .. 11645 

Adie Rd. 314-432·1260 
NJ Paramus. Robertshaw Controls. 600 Ind'l 

201·285·6670 
NM Albuquerque. D.E. Bond Assoc .• Box 14237 

505·248·4203 
WashSeattle. C.B. Parsons. 5319 4th Ave .• S. 

206·762·7373 
ROBERTSHAW CONTROLS CO .• lnd·l. Instr. Div .• 333N. 

Euclid Way. Anaheim.Cal.. 92803. Tel: 714·535-8151. 
TWX: 714·776·1790; Gen. Mgr: G. Bazaco 

ROBERTSON INSTR.. 1760 W. First 51.. Azusa. Cal.. 
91702. Tel: 213-334·3101; Pres: H.L. Robertson 

ROBICON CORP .• Plum Ind·1. Pk .• Pittsburgh. Pa. 15239. 
Tel: 412·327·7000; Sis. Mgr. N. Altman 

MANUFACTURERS lit SALES OFFICES DIRECTORY 

--- 'Advertisement 

SCR Thyristor Power Control and 
'.Conversion Equipment. Robicon sup' 
plies standard devices and custom 
packaged systems in two fields: (1) 
temperature control for process and 
comfort heating, and (2) motor 
speed/position control for integral HP 
motors, S HP·SOO HP, both unidirec· 
tional and reversing. 

ROBINS INDS. CORP .• Dal8 Prods. Div., 15·58 127th St. 
Flushing. N Y. 11356. Tel: 212·445·7200; Sis. Mgr: D. 
Hubbinett 

ROBINSON·HALPERN CO.. 5 Union Hill Rd.. W. 
Conshohocken. Pa .• 19428. Tel: 215·825·1300. TWX: 
510-660-8416; Sis. Mgr: I.E. Robinson 

ROBINSON·NUGENT. 800 E. 8th St.. New Albany. Ind .• 
47150. Tel: 812·945·0211. TWX: 810·540·4082 

ROBISON ELCTRNS .• 2134 W. Rosecrans Ave .• Gardena. 
Cal.. 90249. Tel: 213-321-0080; Sis. Mgr: J .. D. Robison 

ROBOT INDS .• INC .• 7041 Orchard. Dearborn. Mich .• 
48126. Tel: 313·TI-6-2623; Sis. Mgr: F.J. Osuch 

ROBOTRON CORP .• 21300 West 8 Mile Rd .• DetrOit. 
Mich .• 48219. Tel: 313·444·1444; Sis. Mgr: R. Lachner 

ROCHE. PAUL C. CO •• INC .• 11 Park Pi.. New York. N.Y .• 
l0007 •. Tel: 212·227-8288; Sis. Mgr: R. Humphrey 

ROCHESTER INSTR. SYS .• 275 N. Union St.. Rochester. 
N.Y .• 14605, Tel: 716·325·5120; V,P'Mktg: 

ROCKLAND INSULATED WIRE & CABLE. 87 Broadway. 
Haverstraw. N.Y .• 10927. Tel: 914·429-3103; Sis. Mgr: 
E. Klgler 

ROCKLAND SYS. CORP., 131 Erie St., E., Blauvelt, N.Y., 
10913, Tel: '914-359-1818; SIs. Mgr: P.O. Beckwith 

. Pgs. 1526,1527 
Ala Huntsville. Lee Assoes .• 827 Wheeler 

205·881·8008 
Ariz' Phoenix. Cleveland Entprs .• Box 16103 

. 602·264·1969 
Cal 'Los Alios. Instrs. For Meas .• 2235 Grant 

415·961·2828 
Cal Los Angeles. Instrs. For Meas .• 3455 Cahuenga 

, 213·469·1641 
Colo Denver. C19veland Entrps .• 2120 S. Holly 

_ 303·758·2409 
Conn Hamden. Scientific Devices; 2315 Whitney 

203·248·9361 
Fla Orlando. Lee Assoes .• 200 E. Marks 

305·241-4445 
Ga Chamblee. Lee Assocs .• Box 80666 
Md Rockville. Mesa. Inc ..• 12601 Twin Brook Pkwy. 

. " 301-881-8430 
MassWakefield. Scientific Devices. 591 North Ave. 

617·246-0920 
NJ Englewood. Scientific Devices. 95 Cedar 

. 201·871·3916 
NM Albuquerque. Cleveland EnterpriseS. Box 11314 

505·298·7671 
NY Hyde Pa~k. SCientific Devices. 158 S. Albany Post 

Rd. 914·229·5655 
NY Syracuse. ScientifiC Devices·N.Y .• 140 Pickard 

Bldg.,'E. Molloy Rd. 315-445·5696 
NC Winston Salem. Mesa, 955 Burke 919·724·2406 
Pa Plymouth Mig .• Scientific Devices. Box 201 

215·825·9515 
Tex Dallas. Dal8 Mklg. Assoc .• 10048 Monroe 51. 

214-358·4643 
Tex Houston. Data Mktg .• 3925 C. Dacoma 

713-686·9627 
WashBelievue. Scientific Devices. 854·106th 

206-454-0900 
EXP: N.Y .• New York. Ancrona Corp .• 65 E. 55 51. 

212-688·6285 
EXP: N.Y .• New York. Multiparts Corp .• 52 Wall St. 

. 212·WH·4-4~70 
For: Can., Montreal 'l!61. Que .• R·O·R Assocs .• 3330 

Cavendish Blvd. 514·482·8430 
For: Can .• Scarborough. Ont.. R·O·R Assocs .• 21 

Rolark Dr. . 416·291·7121 
For:. Can., Vancouver. B.C .• 283 E. 11th 604·876-4311 

ROCKWELL ENGRG. CO .• 2125 E. 45th St.. Indianapolis. 
Ind .• 46205. Tel: 317·251·9453; Pres: H.R. RockwQII 

!'IODALE MFG. CO .• INC .• Emmaus. Pa .• 18049. Tel: 
215·965·9071; Sis. Mgr: T. Taliaferro 

RODALE ELCTRNS .• INC .• 603 Chestnut St.. Garden City. 
N.Y .• 11530, Tel: 516-CH-8·5050; Exec. V.P: J.P. 
Lester 

RODAN JNDS .• 2905 Blue Sl8r St.. Anaheim. Cal .• 92806. 
Tel: 630-0081; Sis. Mgr: J. Burns 

RODE. INC .• 5 Green 51.. Woburn. Mass .• 01801. Tel: 
617·933·3580; Sis. Mgr: H. Doiron 

RODELCO, 356A Commack Rd .• Deer Park. N.Y .• 11729. 
Tel: 516-643·5110; Sis. Mgr: J. Rodgers 

ROGAN BROS., 8019 N; Monticello' Ave., Skokie, III., 
60076, Tel: 312-675-1234, TWX: 910-223-4547; Sis. Mgr: 
E. Rogan, II ............................... .-.......................... Pg. 1491 
Cal Palo Alto. O'Donnell Assoes .• Inc .• 1955 "B" EI 

Camino Real 415·327·9260 
Cal Torrance. O'Donnell Assocs .• Inc . .-18053 . 

Crenshaw Blvd. 213·323·9243 
Colo Broomfield. Arrowhead Sis. Corp .• Box 335 

303·222·6462 
ConnW. Hartford. F. Kosowicz. 2 Madsen Rd. 

203·233·7883 
III Chicago. J.U. Willman. 6034 N. Cicero Ave. 

312·286·1614 
III Skokie. Rogan Bros .• Inc .• 8019 N. Monticello 

312-675·1234 
Mlch Southfield. J.L. Montgomery. Inc .• 19400 W. Tan 

Mile Rd. 313-358·2616 
Mlnn Minneapolis. R.W. Marshall Co .• 6106 Excelsior 

Blvd. 612·929·0457 
NJ PHman. Colrud Co .• 601 Ardmore Ave. 

609·589·5866 
NJ Rutherford. Lydon Sis. Co .• Box 64 201·939·6290 
NY New York. Lydon Sis. Co .• 500 Madison Ave. 

201·939·6290. 
Ohio Medina. J.C. Hofstetter Co .• 5168 Valley View Dr. 

216-241·4880 
Tex Dalias. W. Reese Assoc .• Box 4410 214·638·6575 
U1ah Salt Lake City. Arrowhead Sis. Corp .• 49 W. 

Malvem 801·487·3444 
Va Lynchburg. Royelec Elctrn. Rep.; Box 254 

703-846·7117 
EXP: III .• Wheaton. CHS Int·l.. 1512 Wadsworth Rd. 

312·665·3402 
ROGERS ANTI·STATIC CHEMS .• INC .• 22 W. Madison. 

Chicago, III .• 60602. Tel: 312·DE·2·4250; Pres: S.J. 
Rogers 

ROGERS CORP.. Rogers. Conn.. 06263. Tel: 
203·774·9605. TWX: 710·448·0094; Sis. Mgr: W.A. 
Hayes. Jr. 

ROHDE & SCHWARZ SLS .• 111 Lexington Ave .• Passaic. 
N.J .• 07055. Tel: 201·773·8010; Sis. Mgr: R. Feldt 
--- Advertisement ---,-

Electronic Test and Communications 
Equipment: Frequency Synthesizers 
DC·1000 MHz, programmable, with 
and without AM and FM modulation; 
programmable attenuators DC·2.7 
GHz AM·FM Signal Generators I· 
1000 MHz; Power Signal Generators 
100 kHz·12.7 GHz; Polyskop Sweep 
Generators 10 kHz·1250 MHz; Wave 
Analyzer 100 dB dynamic range; Se· 
lective Microvoltmeters 10 kHz·12.7 
GHz; Field Strength Meters; Power 
Meter DC·IS GHz; Impedance Plot· 
ters; RLC Meters; Sound Level Me: 
ters; Tera·Ohmmeter for insulation 
resistance measurements; Semi·Con· 
ductor and iC Measuring Equipment; 
TV and CATV Test Equipment for 
Amplitude Response, Group Delay, 
Differential Phase/Gain, Sideband 
Analysis; TV Demodulator; FM Excit· 
ers, Antennas; Compact VHF Direc· 
tion Finders; Radiotelephone Test 
Assembly. 

ROHN MFG. CO .• 6718 W. Plank Rd .• Peoria. III.. 61601. 
Tel: 309-697·4400. TWX: 910-652·0646; Sis. Mgr: R.A. 
Kleine 

ROL·A·CHART DIV .• Wm. A. Steward Co .• Somerset. Cal.. 
95684. Tlil: 916-622·2437; Sis. Mgr: L. Walton 

ROLA DIV .• Muter Co., 21010 Miles Pkwy .• Cleveland. 
Ohio. 44128. Tel: 216·475·9200; Sis. Mgr: W.N. 
Chapman .. 

ROLLAN ELECTRIC CO.. 8233 S. Princeton Ave .• 
Chicago. 111.60620. Tel: 312·723-4000 

ROLLER BEARING CO. AMERICA. Sullivan Way. W. 
Trenton. N.J .• 08628. Tel: 609·882·7400; Sis. Mgr: S. 
Beimfohr 

ROLTEC. INC .• 825 Boone Ave. N .• Minneapolis. Minn .• 
55427. Tel: 612·544-3934; Sis. Mgr.: G.R. Bluem 

ROMAC ELCTRNS .• 48-01 25th Ave:. L. I. City. NY .• 
11103. Tel: 212·721·2222; Pres: M. Bloomberg 

ROMAR PLASTICS. INC .• 1311 E. Main 51. •. 51. Charles. III.. 
60174. Tel: 312·584·6571; Sis. Mgr: C.W. Peterson 

ROME CABLE. Div. Cyprus Mines Corp .• Rome. N.Y .• Tel: 
315·337-3000. TWX: 510·243·9732; Sis.' Mgr: J.w. 
Hayes 

. RONSON METALS CORP .. 55 Manufacturers Pi.. Newark. 
N.J .• 07105. Tel: 201·589·1380; Pres: L.V. Aronson II 

ROSEMOUNT. Instr. Sis .• Box 35129. Minneapolis. Minn .• 
55435. Tel: 612·941·5560. TWX: 910·576·3103; Sis. 
Mgr: D. Sullivan 

ROSEMOUNT ENGRG. CO .• Box 35129. Minneapolis. 
Minn .• 55435. Tel: 612·941·5560. TWX: 910-576·3103; 
Mktg. Mgr: D.M. Sullivan 
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MANUFACTURERS If< SALES OFFICESDIR!:CTORY ROS - RUS 
ROSEMOUNT PLUG-IN, Compo SIs., Bo~ 107, Nashville, 
Tenn~, 37202,Tel: 615-244-1330, TWX: 81~71-1699; 
Sis. Mg" P. Kelso .................................................. Pg. 870 
Ala Huntsville. Craft Assocs .• Box 1053 205·837-0221 
Cal Chatsworth. Rosemou,nt. 9549 DeSoto 

, 213·341-3944 
Cal Downey. Rosemount. 8542 E., Fiorence 

" ' 213-773-7413 
Cal San Diego. Rosemount. 4508 Mission Bay . 

, ' 714·274-4703 
Cal ,San Francisco. Rosemount, 960 Palisade 

, , 415-327-1420 
Fla Maitland. 'Craft Assocs., Box 986 305.:&45-2242 
Ga Atlanta, Craft Assocs., Box 11716 .404-237-2282 
III Berkeley, Lesman Inslr., 5642 St. Charles 

" 312,287-9128 
Mass Framingham, J. Lancaster, 147 Concord 

, " 617-TR-3-8893 
Minn Mpls., .ARJAY SiS., 6121 Excelsior Blvd. 

612-925-1833 
Mo St. Ann, ROsemount, 500 NW. Plaza' 

" " 314-739-2707 
NJ Englewood Cliffs, Rosemount, 600 Palisade 

, ',' 201-568-8366 
NY Williamsville, Alpha Co., Box 282 716-854-4121 
NC Charlotte, Rosemount, Box 17375 704-364-1700 
Ohio Dayton, RDP Assocs ... 5877 Huberville 

513-CL-3-8175 
Pa New10wn Sq.; Rosemount, 3415 W. 'Chester 

, 215-353-3344 
'Tex HOllston, Rosemount, 3810 Westheimer 

'- 713-821'7850 
W8shSeattle, Rosemount, 13240 N.E. 20th 

, , '206-747-4900 
For: Can., Montreal, Que., Willer, 1;79 Decarie 

514-747-9316 
For: Can., Toronto, 'Ont.;Willer, 1800 Avenue 

, 416-783-3373 
ROSEMOUNT PLUG-IN, INC., Instrumentation Sales, Box 

107; Nashville, Tenn., 37202, Tel: 615-244-1330, TWX: 
810-371-1699,' !;t" Fnn,,'P, KAt"n 

ROSENBERG BROS. 8; ·CO., 100 landing Ave., 
Smithtown, N.Y.,'11787;Tel: 516-AN-5-2200; Sis. Mgr: 
R. Rosenberg , 

ROSENTHAL CHINA CORP., Tech. Ceramic Div., 411' E. 
76th St., New York, N.Y.; 10021, Tel: 212-249-1400; 
Sis. Mgr: E.B. WIIISt ' . 

ROSS ENGRG. CORP., 559 Westchesler Dr., campbell, 
Cal., 95008,Tel: 408-377-4621; Pres: H,.C. Ross 

, "Pg.m6 
Cal Diablo, Thomas Assocs., Box 684' 415-837-8411 
Cal Menlo Pk" Westero Power Prods., 424 Claremont 

, Way.','-, ,,'415-327.6,385 
Colo Denver, Space Sys. Sis., 5810 W. 38th Ave. 

, 303-424-5574 
NJ Haddonfield, M & S Assocs., 'Box 185 

" ",' 609-429-7055 
NM Albuquerque, Space Sys!'SIs., 4005 Univ. Blvd. 

, ,505,247-0458 
NY Sodus; A E. DeCew Agency, Box F 

, , 315-483,3261 
NO Fargo, Dakota Eisc. Supply,-1017 4th 

, 701,237,9440 
Tex Dallas, SYnthel1etics, 8383 Stemmons Frwy. 

214-831-1740 
WashBelievue, ,F. Broom SiS., 4424 95th 206-454-1375 
EXP: Can" Ville laSalle, Que:, ElectrOd8sign, Ltd., 840 

La Filiur ': ' 514-363-5120. 
ROSS ENGRG, DIV., Midland·Ross Corp., Box 751, New 

Brunswick, N.J., 08903, Tel: 201.-249-1040; Gen'l. Sis. 
Mgr: R.J. Yunghahn • 

ROSS LABS" INC., 31,38 Fairview Ave., E.-, SlIallle, Wash., 
98102, Tel: 206-EA-4-3950; Sis. Mgr: H. 'Pollack 

ROSTONE CpRP."2451 S. Concord Rd., Lafayette,.lnd., 
47902"Tel: 317-474-2421; Sis. Mgr: J.R. Jamison ' 

ROTATING CoMps.; DIY.lilstr. Sy.. CorP., 1560 Fifth 
Ave;, Bay'Shore, N.:V., 11706, Te,t 516-MD-6-B5OO, TWX: 
516-866-7047; Gen'L sis. Mg" M. Rlchardsot.' " 

, Pgs. 1627-1629,2792,2793 
Ala, H~ntsville; 20th Century Mktg., Box 61'27 ' 

, 205-772-9347 
Cal Encino;Klng'Way, 17100 Ventura 213~788-4124 
Cal 'Mountain View, Daniels·Padgett, 2620 Bayshore 

Frtge. .' " ' , 415-969-1700 
Conn Essex, Winslow Elec., Gates Rd. 203'767-8229 
Fla Winter ,Pk., Spartak, 1320 MiMesota 

'305-644-3023 
Ga Atlarita, Control Sys., 265 Brighton 404-355-4015 
iii Chicago,LGS Elctms., 5642 W. Diversey 

312c622-8183 
Mich Southfield, Sterling·Lowell; 24691 Telegraph 

313-355-3030 
MiM St. Paul, Cahiii, 3000 H~dson ,612·739-8445 
NJ Fairfield, ISY Assocs., 3 Martin PI. 201-227-2522 
NY Rochester; J. Semple, 21 Edgewater 

, 716-342-1413 

See Page .957 for TRADE NAME DIRECTORY 

Ohio Yellow Springs, Motors, Inc., Box 274 
, , 513,878-2484 

WashSeattle, Maroell Assoc., 1016 1st Ave, 
206c622-7975 

EXP: N.V., N.V., Milano Bros., 250 W. 57th 
'. 212-Clc6-3210 

ROTOHMETERS, INC., 46 Pospect St., Yonkers, N.V., 
10701, Tel: 914-VO-3-5900; Sis. Mgr: J.J. Wilentchik 

ROTOLiTE, TELEDYNE CO., P.O. Box 7G, Stirling, N.J., 
07980, Tel: 201-647-1040; Sis. Mgr: l.A. Nelligan , 

ROTOR CLIP CO., 1323 Randall Ave., Bronx, N.Y., 10474, 
Tel: 212-329-0400; Sis. Mgr: R. Slass 

ROTRON,INC., HasbroUCk La., Woodlltock, N.:V., 12498, 
Tel: 914-879-2401, TWX: 510-247:9033; SIs. Mg" D.P. 
Ridgway ................. _ ................... ~ ........... ~Pgs. 2794-2807 
Ala Huntsville, Bostick, 3322 S. Memorial 

205-881-3677 
Ariz Scottsdale, Fryco, Box 460 602-945-3281 
Cat Burbank, Rotron/PaciflC, 1912 W. Burbank 

213-849-7871 
Cal Mt. VillW, Rotron/Pacific, 2680 Bayshore Frontage 

Rd. 415-328c6833 
Colo'Denver, Gossard, 12159 W. Dakota 303-985-0602 
Conn Trumbull, Circuit SiS., 9Q Haviland Or. 

203-26,1-4832 
FIa ,Orlando, G. Bohman, 6990 Lake Ellenor 

305-855-0274 
iii Chicago, Gassner & Clark Co" 6644 N. Westem 

Ave. 312-764c6121 
Kana Shawnee MisSion, Thomas & Modrcin, 5450 

Buena Vista 913-432-2131 
MassLexingtori, CirCuit SiS., One Militia Dr. 

, , 617-861-0587 
Mich Dearborn, Villani·Pitcher, 20233 Ann Arbor Trail 

, 313-271-4600 
Mirin Mpls, E.C. Elctrn. SiS., 10108 Abbott 

612-888-4626 
Mo Hazelwood, Thomas & Modrcin; 47 Village Sq. 

314-838-6446 
"'.1 ~nl"innfic.lt4 c: ~\rI"ao"!U' AAQ Uru'p;o I)n1_'1'7A_.,.,.,,, 

NV G'reai Neck, F.Syl~esie~, 260 Northe~h' -' , - - - ' 
. 516-487-6447 

NC Charlotte, A. Over, 3723 Country Ridge 
, ' " 704-366-8601 

Ohio Cincinnati, F. J. Campisano, 3985 RaCil Rd. 
, 513-862-1616 

Ohio 'Cleveland, Comp:, Inc., 7461 N. linden ' 
216-842-2737 

Okla Okla Cy, Ammon & Champion, Box 12274 
405-942-8222 

Pa Ardmore, B. R. Roome, 121 Coulter Ave. 
, , 215-649-4101 

Tex Dallas, Ammon & Champion, Box 34555 
214-357-8441 

Tex Houston, Ammon & Ch8/l1pion, Box 35552 
, 713-729-1233 

WashSeattle, Blum & Assocs., 2300 N.W. 97th , 
, ' ", 206-782-1600 

EXP: N.Y., NY, A. Auriema,120 liberty 212-349-8220 
,For: Can., Hamilton, Ont., CartWright Agencies 

, 41,6'545•5893 
, For: Can .• Montreal, Que .• McintYre' Agencies 

, 514,73)-9617 
For: Can., No. Vancouver, B.C."C.:rhompson 

" " ' , " 604-987-9388 
For; ,Can., Winnipeg, Manlloba, C. Thompjlon 

" ,,','" " .204-783-0848 
ROWAN 'CONTROLLER, Box ,306, Bethel Rd., 

Westminister, Md., 21157, Tel: 301-876-2214, TWX;' 
710-862-0845;5Is. Mgr: P.G. Eaton , .' 

ROWE ENGRAVERS, 68 Union Ave., Clifton, N.J., 07011, 
, Tel; 201-546-2776; Sis. Mgr: P; Roselield 

ROWE INDS:, DIY., Coleman Cable a WIre, 6100 Benore 
'RiL, Toledo, Ohio, 43612, Tel: 419-729-1761,' TWX: 
81C1-44z;.1734; SIs. Mar. R.L SmIth ......... ~ .• ~ ..• Pg. ,2707 
Cal Anaheim,'L & M SiS., Box 6255 ' 714-774-0492 
MassWakelieid. Rowe Inds .. Inc., BOx 452 

.. 61'l-246-0415 
Mo Marylarid Hgts.,-Tri .. J" Power, 11540 Adie 

, 314-872-8824 
NJ Madison, A. lIvera' AssocS., 2 Green Village Rd. 

201-377-3220 
NY Fayetteville, H.C. Johnson Agencies, Box 215 

" ' '" , 315-637-9383 
N:Y Rochester, H. C. Johnson Agencies, 1 11 Mt. 

Hope ,,' 71,6-232-2668 
NY Roslyn Hgts., A. lIvera Assocs .. 275 Warner Ave. 

,: '.' 516-484-1276 
NV' Schenectady, H. C. Johnson I\.gencies, Box 86 

',', ' 518-882-9303 
NY Williamsville, H. C. Johnson Agencies, Box 315 

716-832-7880 
NC Charlotte, Dula Assocs., BOx 6096 704-334-7090 
NO Winston·Salem"Oula Assocs'" Box 5316 ' 

919-768-7165 

Ohio Cleveland, Richardson·Champ, 3691 Lee 
216-991-2885 

Pa Pittsburgh, H. C. Johnson Agencies, Box 13127 
412-923-2877 

Tex Dallas, Berry Co., Box 20461, 214-528-0461 
--- Advertisement ---

Rowe's Corona Free, Hi-Voltage con­
nectors, lead / cable assemblies, 
molded terminations and bulkhead 
feed-thrus are widely used at sea level 
and Hi altitude in commercial, mili­
tary and industrIal applications such 
as: Radar-Display Systems - R.F .• 
Lasers - Accelerators - X-Ray· Infra· 
red· Power Supplies-Coaxial, Triaxial, 
Twinaxial, single/multiple contact 
types plus others are available in al­
most any size and configuration. Rowe 
designs to your applications. See Page. 
2529 

ROWE L. L. CO., 70 Hichborn St., Boston, Mass" 02135, 
Tel: 617-783-1067; Sis. Mgr: H. Molan 

ROYAL INDS, Tetrafluor Div, 2051 E Maple Ave, EI 
Segundo, Calif, 90245, Tel: 213-332-8030, TWX: 
910-348-6697; Pres: A. Schachter I 

ROYCO INSTRS., INC., 141 Jefferson Dr:, Menlo Pk., Cal., 
94025, Tel: 415-325-7811; Sis. Mgr: J.D. Theis 

ROYL YN, Div. Rucker Co., 620 Paula Ave., Glendale, Cal., 
91201 ,Tel: 213-245-8521, TWX: 910-497-2063; Gen'l. 
Sis. Mgr: W.H. Grumet 

RTRON CORP., Box 743, Skokie, III., 60076, Tel: 
312-327-4020; Sis. Mgr: N. Williams 

RUBATEX CORP, Bedford, Va., 24523, Tel: 703-586-2611, 
TWX: 703-845-0117; Sis. Mgr: C.R. Thaxton 

RUSSELL, BURDSALL & WARD BOLT & NUT CO., Port 
Chester, N.V., 10573, Tel: 914.WE-9.6oo0;Sls. Mgr: T. 
Toby 

RUSSELL INDS., INC" 96 Station Plaza, Lynbrook, N.Y., 
11563,Tel: ~16-887-9OO0; Sis. Mgr: H.,Russell 

RUST CORP .. 168 Tremont SI.. Everett. M .. ~" .. 02149, TAl' 
617-389-3380 

RUSTRAK ,INSTR. DIY., Gullon Inds., Inc., Municipal 
Airport, Manchester, N.H., 03103, Tet603-623-3581, 
TWX: 710-220-1878; Sis. Mg" R.L Caslle .... _.Pg. 595 
Aia Huntsville, W. Brown Comps., 1314 Buford, 
, ' 205-539-4411 

Alas Anchorage, ARVA. Inc" Box 759 '907-272-5231 
Cal Culver City, E. Roberts, 9601 W. Jefferson, 

213-870-9561 
Cal Palo Alto, E. Roberts, 800 San Antonio 

415-324-1671 
Cal San Diego, E. Roberts, 4379-3Oth 714-282-7691 
Colo Denver, Williams, 4971 Jackson 303-388-4391 
Conn Hartford, Gibson Engrg. Co., Inc. 203-247-6919 
Fla Ft., Laud, W. Brown Comps., 3039 N.E. 32nd 
, 305-564-8000 

Fla Orlando, W. Brown Comps., 222 Weber ' 
305-425-5505 

Haw Honolulu, Vett Co., 429 Waiakamiio 808-847-2521 
III Chicago, Warner Instr. & Sis. Co., Inc., 6548 W. 

HigginS Ave. ' 312-631-6778 
Ind Ft. Wayne, Scott Elctms., 124 W. Wash. 

219-743-1586 
Ind' Indpls., Scott Elctrns., 1300-02 N. Penn. St. 

317-635-8951 
KansWichita, Aero-Hill SiS., Box 1312 316-267-7167 
Ky Louisville, Scott Elctrns., 366 Francis Bldg. 

502-583-3220 
MassNorwood, Gibson Engrg., 90 Broadway 

, 617-769-3600 
Mich Detroit, l. Dickelman, 18315 W. 7 Miie Rd~ 

313-255-3300 
MIM Mpls, Heimann, 5603 Lyndale Ave., S. 

612-861-6051 
NJ Newark, N. Bragar Co., 350 Lafayette 

, 212-344-1100 
NMAlbuquerque, Williams, 420 Wash. 505-255-1638 
NY E. Syracuse, Ossman Inslrs., 6666,Old Collamer 

Rd. 315-437-6666 
NY Rochester, Ossman InSirs., 2425Clover " 

'716-271-4565 
NV Vestal, Ossman Inslrs., 1901 Vestal 607-785-9947 
NY Wappingers Falls, Ossmann Instrs., Inc., 122 E. 

Main St. 914-297-7777 
ill!:: Winston·Salem, W. Brown Comps., 1108 Burke 

919-725-5384 
Ohio CinciMati, ScOtt Elctms., Inc., 9505 Montgomery 

Rd. ,513-791-2513 
Ohio Cleveland, Scott Elctms., 1836 Euclid 

" 216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State 

614-228-2313 
Ohio Dayton, Scott Elctrns .. 517 Hulman Bldg. 

513-223-2652 
Okla Tulsa, Kemp Engrg. Co., 7667 E. 46th PI. 

918-628-0309 
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Ore Portland, ARVA,2035S.w, 58th Ave. 
503-292-8762 

Pa Havertown, Massey, 1325 W. Chester 
215-789-2320 

Pa Monroeville, Whitaker Controls, 607 Laurel 
. 412-371-6220 

Pa Newtown. Sq., .Holdsworth, 8 Smedley.· 
215-356-8550 

Tex Dallas, Kemp Engrg., 2618 Manana 214-357-8663 
Tex Houston, Kemp.Engrg., 6001 Gull Frwy. 

.. 713-928-5426 
Va Alexandria, W. Brown Comps., 325 First·· 

. '703-836-1800 
WashSeattle, ARVA, ·Inc., 1320 Prospect SI.: 

• ',' , '206-622-0177 
,Wise Mequon, Automation Engrg. Co., Inc.; 12740 N. 

River Rd., 43 West 414-242-1520 
For: Can., Montreal, Quebec, R:H: Nichols Co., Ltd, 

4900 Rue Fisher . , " 514~735-588 t 
For: Can., Downsview, Onl.: R.H. Nichols CO.,Ltd., 

4544 Dufferin SI. 416-633-8190 
For: Can., Vancouver, B.C., 736 Granville SI. 

. . . . 604:683:.0119 

RYE INDS., INC., 125 Spencer Pl., Mamaroneck, N.Y." 
10543, Tel: 914-698-0080; SIs. Mgr: C.H. David 

Pg.270B 
Cal Los Angeles. Marshank, 7422 'Melrose 

213-938-2591 
Colo Colorado Springs, Norris,915 Cheyenne 

, " 303-685-9319 
Haw Honolulu, Av-Tronic Sis., 825 Keeaumoku SI. 
III Chicago,W.J. Doyle, 7426N. WestE!m" 

, . . 31.2'BR-4'6685 
: Kans Overland pI(., Penzn,er, Box 436.2 913·DU-l :.o,ci04 
MaSsCohaSset. Montague. 404 Jerusalem 

'. .' 617-383-0634 
NY Oceanside, Bittan, 400 Merrifield 516-678-8222 
t-IC Charlotte, Clymer Entprs., 1605 Chatham '. 

. '.' 704-376,5951 
Ohio Columbus, McFadden Sis., 150 E. Broad 

'. 810-482-1623 
Ore Portland, Van V60rhees,,4415N.E. Sandy 

. . 503·287-8633 
Pa Havertown,-J. Mustico; 206 Bewley 215~HI-6-1961 
Tex Addison, Campion Sis., Box 396 214-239-9196 

RYERSON, J.T. &'SON, INC .• 2558 W9St f6th st., 
Chicago, III:. 60608, Tel: 312-RO-2-2121. TWX: 
312-265-1460 

RYKA SCIENTIFIC, INC., 641 N. Pastorla Ave., 
Sunnyvale, Cal;, 94086, 'Tel: 408-73s-0930, TWX: 
91~g..9266; Sls:Mgr: LC.·Meeks ............ , .. ;Pg.1564 
Ariz Phoenix, Thorson Co., 2505 E. Thomas Rd:, . 

'602-956-5300 
Cal Los Angeles, Thorson Co., 347 S. Ogden Dr. 

'213-937-0790 
Cal . San Diego, Thorson Co., 444 Olive SI. 

, . ".' 714-298-8385 
.cal .Tustin,Thorson Co.; 17461 Irvine Blvd. '. 

. 714-544-5121 
Colo Denver, Thorson Co., 5040 E. 41s1 Ave. 

. . ·303-355-3521 
III La Grange. Berberich Assoc., 5707Linden Ave. 

, 312-246-8~33 
Md' Ellicott City, Applied Engrg. Conslts., .9051 ' " 

Baltimore Nat'l. Pike 301-465-1272 
Mass Burlington., Trilek, 165ABedfordSI.. 617-272-~550 
Mich Franklin, Berberich Assocs., 31425 Nottingham 

313_626,7508 
NM Albuquerque, Thorson Co., 5921 Lomas Blvd., 

N.E. . 505-265-5655 
NY' Great Neck, E.R.A., Inc., 330 Great Neck Rd. 

516'482-9320 
NY Marcelius, ROBTRON, Clark Terr. E. Hill 

. ' . 315-685-5131 
Ohio Dayton, Berberich Assocs., 4130 Linden Alie. 
. 513-252-9981 
Pa Philadelphia, Applied Engrg. Consts., 8605 Bayard 

81... ,. '. ..215-247-9007 
Tex 'Dallas • .Thorson Co., 7700 Carpenler FrwY ... 

, , ,'. . " 214-831-5440 

Tex H,ouston, Thorson Co., 6655 Hilleroft ' . • ". , 
. 713-71'1-3504 

U~ .Sall Lake Ci.\Y. Thorson qo., 445 E. 2n!l S.:' ",' ,. 
801-322-2127 

WashSeattle, Thorson Co .• 909 N.E. 43rd. SI. ' 
206-632-8037 

EXP: Can., Onl., R.O.B. Sheppard Ages .• Box 8" 
Georgetown 416-877-9846 

RYSTl ELCTRNS. CORP., 328 N.w.' 170th SI., N. Miami 
Beach; Fla., 33160, Tel: 305-621-2351 R.E. Taylor 

S & A ELCTRNS:,INC:;:l!02W. Florence St., TCiledo, Ohio, 
43605,Tel: 417-893-0528; Sis. Mgr: P. Wilson 

S & E I MFG., 18800 Parthenia St, Northridge, Cal., 
91324, Tel: 213-349-4111, TWX: 9111-483-1252; SIL Mgr: 
J. Schlenker . ,:._.,,; .. ~_._~ ......... _.;_;: ... _ ... Pgs.' 2438,2439 
. Cal Los ;Altos, Parsons Co., One Firsl SI. 

, . 415-941-4745 
Cal Sah'Diego, D. Allen Co., 7969 Engineer Rd. 

. . 714-278-9250 
Fla . Largo; EPF; 621' N. ClearWaler-Largo Rd. 

. .. 813-584:4678-
III ' . Chicago, Ropek-Cahill. 5439W. Division: 

, 312-287-7292 
MassNeedham, Hatch AssoCs;, 12330 Highlilnd Ave. 

. '" . 617-4~4-3319 
Minn Mpls: TeCli~ Assocs.,'4915 W:35th '612-929~6721 
NY Hempstead, Kahgan Sis.; 556' Peniilsula' . 
... ' . 51~2300 

NY Rochesler, B. TollefsOn, 110 Allen Creek 
, 716-271-4141 

Nt:: Charlotte, J.RudiSill, 1225 Harding PI. . . 
704-37'7-8901 

. Ohio' Dayton, l. Berberich, 4130 Linden 513-252-998.1 
Pa Philli:delphia; C &F Sis:, 5451'0akland·SI. 

. 215-CU'8-9406 
Tex Ft: Worth, Dyna-Reps; Box 8446 ' .817-451-1392 
Va Fairfax, T. Davis, 10713'Almond SI. 703-591-7390 
For: Can.;Montreal, Que., B. Manis Assoc., 2690 

Pitfield Blvd. '514-336-4500 
S'& S OPTICAL CO., INC., 7812 Stellhom Rd., FI. Wayne, 

'Ind., 46805; Tel: 219-748-1955; Sis. Mgr: A.C. Siein, Jr. 

SAE ADVANCED PACKAGING,'Sub: Stanford Applied 
Engrg., 2165 S. Grand Ave., Santa Ana. CaL; 927Q5,TeI: 
714-540-9256, TWX: 91D-595-1122; SIs. Mgr: L Nordeen 

'. , .", .. ' . pgs. 2712,2713 
Ala Hunts,ville, Col-ins-Co., 2109 W. Clinlon St. 

,. . 205-539-177,1 
Cal Palo Alto, Weslem Inl'l. Trade, 499 Hamilton Ave. 

'." .' ..... . 415-321-1240 
cl!-i Sanla Clara, SAE SiS., 340 Martin Ave. 
'. : '" ' , .. 4!l8-243-9200 

, Colo Denver, Franklin SI8.,,1924 Navajo St.· , , 
. . , . . , 303-922-3623 

Fla Orlando, C91-lns;C;:0., 1313 44th SI. 3,05;-423-7615 
III, Des Plaines, Coombs Assosc., 1001 E. Toughy 

. " . , 312-298-4830 
. .111 ,. Addl,son, Coombs Assocs.;'315 Laura Dr. . , 
Ind Indpls., Coombs Assoes., 5027 N. Kenmore Rd. 

, . '317-545-6081 

Md Tim~nillm"Helier-Freedl11!1n,,~x.293301;~52-4780 
Mass Needham, Addelco Corp., 56 Pickering SI. . 

" . ", 617-444-4754 
MillO Mpls:. Compar-Twin Cities, Box 16095 , 

, ." " . ,.... ',' 612-922-7011 

Mo StLouis, Coombs,Assocs .•. 11.734 Laekland Ind. 
. NJ.. Morristown,:Graydon-Sherman, 230 MadiSon Ave. 

· , .. 20H38-9246 
NY Albany, Caompar:Albany, 6 Highlilnd Ave. 

.' '. , .", ...' 5ia-4ijSl-7.4ii~ 
NY Cicero, Compllr-Albany; Box 336' " . 

N
NyV" Endwell;'Compar:Albany; Box 135 607-723-8743 

Fairport. Compar:Albany, 42 Winding Brook. Dr. 
.. , . " " '. ' , 716-271-2230 

',NO Wins!on-Salem,CoHns-Co., Box S597 . 
Ohio Day ton. Whelan 'Corp:, 2600 Far Hills Ave.' , 

". . 513-298-9997 
Okla Tulsa, 'Allied Comps.; Box 4768 918-939-2848 
Te~ Dallas, 'Allied Comps .. 10464 E. Northwasl Hwy. 
;Tex Houston, Ai!ie~ Camps., 6400.WestPark Dr .. '.,. 

:,"'. " "713'782-5406 
WashSeattie. Rowe/Northwesi; 1123 38th Ave. . , 

. ....,. . '. 206-3l!s.::ii92 

'SAFEWAY PRODUCTS' ·INC:. 440 'Mlddlilfield '51., 
Middletown, Conn.,064!;7, Tel: 293-347-56,11 .. TWX: 

, 71'0:428-7944.,. .".', :. ' 
SAG HARBOR INDS.; 1~'¢"Bayview SI.;Sag Harbor, N:Y.,' 

, .11963, Till: 516-725:0440; Sis. Mgr: S.A. Miller' 
"-'-"-'-. Advertisement .~ . 
In 'addition to Hi-Rei coils for mini­
mum outgassing; S.H •. makes, custom 

· . fabricated bobbins of Kapton. and/or 
". teflon for· the industry and also custom 

,stripping of close tolerance miniature 
leads (or jumpers and' coils. 

:SAGE'ElCTRNS;, Box' 3926, RoChester. N.Y., 14610, 
,Tel: 7;6-586.:&010, TWX: 51D-254-2861; Sla;:Mgr: R,C. 
.Greene .; ••• : ... ;_, ........ ".:_~; .... ; .. ;; ... ;_.~ .... ;.~Pgil. 2878,2879 
'Ala Blimirlgham, F. Nickerson, 1148 Cheyeene. 

. .' '. . 205;853-3181 
. tal.· 'Los ArilIeles. M. Stolaroff, 4622 W. Siausen 

· . " 213-295-7781 
Cal :SanMateo, J. Pyle Co., 1611 'Borel PI. 

"",' , '415-349-1266 
Colo Denver. Todd &. ASSoCs.: 1260 Ineil SI.;: S. 

,,,'. 303-777-4381 

See Page 3073 To Get Your Copy:6f tite·RadlQ;;ElectronicMaster 

ConnMillord, Tasco, Inc., BOx '402 203-a74~3 
Fla: Tampe; F. Nickerson, 14513 S. Camerson . 
.' ': . . 813-833-<4321 
'Ga' 'Dliciltur, F~'Nickeison; Sox 33185 404-377-1576 
III Oak Pk.; Wassori-Gallagller; 1024 N. Bi~d. 

. .' 312-383-8572 
,Ind Angola, SoUthern Sis., 105 Lakeshore" . 

.' . 219-865-3961 
Ind Indls., SoutllemSls., 1'111 'E: 54th 3'1'7-253-3351 
Kans'Mission, Tlich. Sis. AssOCS., 5827 Outlook 

. ,.' 913-831-2888 
KY L.ouisville, Southern Sis. Co., 429 Walnut 

. , 502-583-8902 
· Mass Needham Hgts., Tesco,' Bo)( 201; Kearney 

.. " " "617-444-7925 
Mlch Ann .o.rbor. H. H&yI11, 161.5 Chalme.rs '. 

. . .' 313-971-8552 
·MlimSt. Paul"Wagner .Comp. Sonslts., 542 S. SneINng 

· .... . '. 612-698-0331 
Mo at: louis, Tech. SiS., ~ N., Brentwood . 

'. . 314-725-8200 
NY Clay, Reed Elctrns., 56~7 Williamson ,Pkwy. 

. . 315-899-7375 
NY. New York, E. Glass, 250 W. 57th St. 

,', . 212-586-8440 
NY Rochesler, Reed R.lctms., 2815 Monrlie ' 

. . . . 718-473-2787 
NY Vestal, Reed Elctrns., ,Inc., Box 1117607-748-7391 
NC. Charlotte, F. Nickerson, 5817' Haddirigton 

. .. 704-537-l!855 
.Ohip Var)dalia, W. J. Brauer & Assocs., Box 35 

.' 513-898-1224 
Ohio Wickliffe, W. Brauer, Box 305 218-943.:oso1 
Okla Tuisa; H. J. Daly. 5836 5 .. 70th E. Ave. 

.' '918-827-4159 
Pa Ardmore, .W.K. Melz, Box 309' 215-849-3966 
Pa: F:'ittsburgh, W. J. Brauer, Box 8466 412-921-3213 
Tex Dall8!\, SOlid S~le Sis. Co ... Box, 20054 :. , 

214-352-2601 
WashEielievue, Vantage Corp:, 300,1.2oih Ave. N E 

· '.' . '. 206-455-3460 
For: Can;, WeslHiII, Onl,. Electrolll!lchanicai Prods., 

6087 Kingston Rd. '.416-282-3870 
, SAGE INSTRUMENTS, INC., 2 Spring .St., White Plains, 
, N.Y., 10601, Tel:.9'4-949-4121; Sis. Mgr: J.Schwartz 
, SAGE LABS. INC.,lnstr. DiY., 14 Huron Dr, Natick. Mass .• 

01760, Tel: 617-653-0844, TWX: 71D-346-0390; Sis. 
· Mgr: P: Pollins ,.' '. 

SAMARIUS': INC., 300 SeyrilourAve., DerbY, Conn;, 
· 0641'8. Tel: 203-735-7405. TWX: 710-451-2495; Sis. 

Mgr: R.d: Heitz' .' .' ' 
SAMPSON ELCTRNS. PRODS. Div.; 2244 S. Western 

Ave;,cliicag~. III., 60608, Tel: 312-VI-7-8363, TWX: 
, 312,265'1384; Sls. Mgr: J. AlschiJler ' ... , . 

SAMS; HOWARD W. & CO., INC., 4300 W. 62 St., 
Indianapolis,lnd., 46268; Tel: 311-291-3100; Dir. Sis: 
T.V. Surber ' 

, . ". 
iAn: FiiiitAiiw ELse. iliF\i., iSUi i.i ii., Hn 
Fernando, Cal~ 91341, Tel: 213-386-Nl1i TWX: 
910-498-1535; SI .. Mgt: LR. Smith • ___ ....... :_Pg. 2437 
Ariz Tucson" Ruby Sis. Co., Box 11277602'294-0762 
Cal San F'ernando, San Fern. Elec. 213-365-9411 
Cal S8J\ta Clara, Ruby Sis. ,Co:;Box 487 

408-243-1694 
'0010 Denver, Ruby Sis. Co., 1200S. Alton ., 

. ., . 3030755-1714 
Corin Stratford, G. Rosen. 194 Plymouth 51. 

.', . . 203-375-5456 
,FIe. ClearWaier, Perrott AssocS., Box 4532' . 

. '. 813-531-5513 
Fla Orl8ndo, Perrott AssOcs.,ls07 Forsyth' '. 

: ". . .. ' .',,", 305-275-11.32 
Fla w: Palm aeach~ Perrott, '751!; W. Lake . 

" . . .. . 305-967-1770 

,III., Park Ridge, San Femando Else., Box 391 
• .' .. .'. ...... '.' .': " . 312-'763-2255 
Ind HuntingtOn, .san Fernando Elec., Bo.x 184 
.' , " " ' ''' ,.. 219-356-7391 
MassNa~.k, G .. Rosan, .563, Worcester Rd. ' .. ' • ' 
'., '. 617-655-2211 
Minn SI.. j>aul, Smilh Engrg .• 2278 COIT1O Ave." .': , 

· " . " .... 612-846-4851 
.-TexDllllas; Ruby Sis. Co., Box 9894 214-827-8830 

• W"'Seattle; B.l:-llrsh;4013leary Way,N.W.: ',,' 
. . ,. 206-783-3423 
~P: Cqnn., Stamford. Dage Corp., 757 Main 

. ' 203-324-3123 
For: N.Y., Ogdensburg, Whltta~er, Elctrns., ltd., 

OgdenSburg Bridge Bldg. 
For: Can .•• Ottawa. Onl., Whittaker Elctrns.,ltd., .42 

Howden AYe. 613-224-1221 
For. ,Can .• Roxboro, Que.; Whittaker Elclms., Ltd., Box 

216:. 514-863-3621, 
For: Can., Weston, Onl., Whittaker Elctrns, ,ltd,; 1 BB5 
" " WHson·Ave. 416-247-7454 

",,' .. ". eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY SAN - seA 
SANDERS ASSOCS., Daniel Webster Hwy., 5., Nashua, 

N.H., 03060, Tel: 603-885-6660, TWX: 710-228-1894; 
Sis. Mgr. J. Melrose 

SANDERS DATA SYS., Daniel Webster Hwy., Nashua, 
N.H., 03060, Tel: 603-885-4220, TWX: 710-228-1896; 
Sis. Mgr: J.T. Griffin . 

SANDERS ASSOCS.,INC., Data Sys. Div., Daniel Webster 
Hwy., 5., Nashua, N.H., 03060, Tel: 603-885-6340, 
TWX: 710-228-1896; Sis. Mgr: J. Griffin 

SANDERS ASSOCS., EMC Depl., 95 Canal 51., Nashua, 
N.H., 03060, Tel: 603-885-6362 

SANDERS ASSOCS., Flexprint, Grenier Reid, 
Manchester, N.H., 03103, Tel: 603~669-4615, TWX: 
710-220-1845; Sis. Mgr: T.w. Stewart 

SANDERS ASSOCS., GPL P.C. Prod. Equip., Grenier 
Field, Manchester, N.H., 03103, Tel: 603-669-4615, 
TWX: 710-220-1845; Sis. Mgr: T.W. Stewart 

SANDERS ASSOCS., INC., Instr. Div.; Grenier Field, 
Manchester, N.H., 03103, Tel: 603-669-4615, TWX: 
710-220-1845; Sis. Mgr: G. Lathrop . 

SANDERS ASSOCS., Microwave, Ledge 51., Nashua, 
N.H., 03060, Tel: 603-885-2445, TWX: 710-228-1887; 
Sis. Mgr: L. Sternlicht 

SANDERS ASSOCS., OCEAN SYS., Daniel Webster 
Hwy., So. Nashua, N.H., 03060, Tel: 603-885-2596, 
TWX: 710-228-6954; Sis. Mgr: R. Crisp 

SANDERS NUCLEAR CORP, 95 Canal St, Nashua, N H, 
03060, Tel: 603-885-2230, TWX: 710-228-1894; Sis. 
Mgr: N. Van Dine 

SANDS, LEO G. & ASSOCS., INC., 250 Park Ave., New 
York, N.Y., 10017, Tel: 212-697-0235; Sis. Mgr: R.F. 
Burns 

SAN-EI INSTRUMENT CO., LTD., Enoki Bldg 2-chome 
223-2, Nishi-Okubo, Shinjuku-ku, Tokyo 160, Japan, 
Tel: 209-0811, TWx: 232-2426 

SANGAMO ELEC. CO., Capacitor Div., Box 128, 
Pickens, S.C., 29671, Tel: 803-878-6311, TWX: 
810-397-2496; Sis. Mgr: W.C. Bakes ................ Pg. 2440 
Ariz Scottsdale, EI-Kap Sis., 7155 E. Thomas 

602-946-2457 
_. - -- -... -. - - -

vc11 IVIt:rIlIU t"'r\., 1::1-"i:lfJ "I~. \..oU., ,,~ ... o OUllclllllUIl ur. 

415-325-1513 
Cal Menlo Pk., Sangamo Elec. Co .• 3945 Bohannon 

Dr. . 415-322-6271 
Cal Placentia, EI-Kap, 709 Monroe Way 714-528-3750 
Cal Placentia, Sangamo, 709 Monroe Way 

714-528-3750 
Fla Clearwater, Dyne-A-Mark, 1665 Magnolia 

" 813-446-3229 
Fla Fern Pk., Dyne-A-Mark, Box 128 305-831-5100 
Fla Pompano Beach, Dyne-A-Mark Corp .• 1010 E. 

Atlantic Blvd: 305-942-4041 
Haw Honolulu, Pacific Factors, 1204 Waimanu 

, . 808-533-7135 
III Palatine, Sangamo, 111 S. Northwest Hwy. 

312-359-6080 
Mass Braintree, Sangamo, 817 Washington 

617-848·0532 
Mich Detroit, D.E. Poulin, 17222 E. Warren ' 

313-886-4990 
Mich Kentwood, '0. E. Poulin, 1635 Pembroke S.E. 

616-452-7408 
Minn Mpls., S. Clothier, 7400 Lyndale, S. 612-869-3231 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

816-444-9494 
Mo 51. Louis, Harris-Hanson,. 2814 S. Brentwood 

.. 314-962-0111 
NJ Cherry Hill, Sangamo Elec., 1103 N. Kings Hwy. 

, 609-667-4848 
NY DeWitt, Sangamo Elec. Co., Box 6 315-446-2299 
NY Elmont, E. Schmitt, 311 Meacham ,516-437-8150 
Ohio Columbus, Sangamo, 1646 W. Lane 

614-486-1508 
Ore Portland, C.K. Shanks & Assocs., Box 25375 

503-292-5656 
SC Pickens, Sangamo Elec. Co., Box 128 

803-878-6311 
Tex Dallas, R.E. Nesbitt Co., 2930 Merrell Rd. 

214-357-4601 
Tex Houston, R. Nesbitt, 4208 MI. Vernon , 

713-528-3811 
For: Can., Clarkson, Onl., 0 .. Beattie, 2104 

Bromsgrove 416-822-4414 

SANGAMO ELEC. CO., Data Sys., Box 3347;Springfield, 
III., 62708, Tel: 217-544-6411, TWX: 910-242-0533; Sis. 
Mgr: A. Tucker ........................ ~ ............................... Pg. 379 
Ala Huntsville, W. A. Brown Instrus., 1314 Buford 51. 

N.w. 205-539-4411 
Ariz Tempe, Recording Sci. Assocs., Box 27806 

. 602·275-1372 
Cal Los Angeles, Scien. Devices - Cal., 8621 Bellanca 

Ave. _ 213-641-4800 
Cal Mountain View, Scien. Devices - Cal., 655 W. 

Evelyn Ave. 415:964-4230 
Cal San Diego, Scien. Devices - Cal., 8098 Engineer' 

Rd. 714-279-6643 

See Page 957 for TRADE NAME DIRECTORY 

Colo Littleton, RADCO Elctrns., 2552 Ridge Rd. 

303-794-4279 

Conn Hamden, Scien. Devices - N.E., 3515 Whitney 

Ave. 203-248-9361 

Fla FI. Lauderdale, W. A. Brown Instrs., 961 N.w. 

53rd 51. 305-949-1 022 

Fla Orlando, W. A. Brown Instrs .. 222 Weber Ave. 

305-425-5505 

Ga Tucker, W. A. Brown Instrs., 1682 Weymouth CI. 

404-939-1674 

Haw Honolulu, Pacific Fact~rs, Ins., 1204 Waimanu 51. 

808-533-7135 

III Chicago, SEA, Inc., 4210 W. Irving Park Rd. 

312-282-6694 

Ind Carmel, SEA, Inc., 620 S. Range Line Rd. 

317-846-2593 

Iowa Cedsr Rapids, Palatine Engrg. Sis., 720 3rd Ave. 

S£. 319-365-8071 

Kan,s Andover, Palatine Engrg. ·Sls., 172iN. Terry La .. 

316-683-7512 

Kans Overland Pk., Palatine Engrg. SiS., 7520 W. 63rd 

51. , 913-262-6820 

MassWakefield, S~ien. Devices-N£', 591 North Ave. 

617-246-0920 

Mich DetrOit, WKM Assocs., 1474 E. Outer Dr. 

313-892-2500 

Minn Minneapolis, SEA,lnc., 7601 N. Kentucky Ave. 

612-425-4455 

Mo 51. Louis, Palatine Engrs. Sis., 1573 Warson Rd .. 

314-426-7055 

NJ Fairfield, KLS Assocs.; 387 Passaic Ave. 
~m1_':)':)7_':)Qnn 

NM Albuquerque, Recording Sci. Assocs., 1811 

Carlisle, N.E. 505-265-7631 

NY Hyde Pk., Seien. Devices-N.E., 158 S. Albany 

Post Rd. 914-229-5655 

NY N. Syracuse, NACO Elctrns., Box 248 

315-699-2651 

NY. Rochester, NACO Elctrns., 74 Park Ave .. 

716-244-14607 

'NY Schenectady, NACO Elctrns., 1032 Merlin Dr. 

518-785-3750 

NY Utica, NACO Elctrns.,2631 Edgewoo<l Rd. 

315-732-1801 

NC Winston-Salem, W. A. Brown lristrs., 1'108 Burke 

51. 919-725-5384 

Ohio Cleveland, WKM Assocs., 16141 Puritas Ave. 

21.6-267-0445 

Ohio Dayton, WKM Assocs., 6073 Far Hills Ave. 

513-434-7500 

Pa King of Prussia, J. E. Cuesta & Co., Rt 202 & 

Allendale Rd. 215-265-5800 

Pa Pittsburgh, WKM Assocs., 90 Clairton Blvd. 

412-892-2953 

Tex Dallas, Data Mkt9.. Assocs., 10048 Monroe Dr. 

214-358-4643 

Tex' EI Paso, Recording Sci. Assocs.; Box 4033 

915-565-5530 ' 

Tex Houston, Data Mktg. Assocs., 3925 Dacoma 

713"686-9627 

Va Springfield, Engrg. Tech., 6615 Backlick Rd. 

703-451-6500 

WashSeattle, R. 5: Drake Assocs., 6133 Maynard Ave. 

S. 206-763-2755 

Wisc Wauk~sha, SEA, 142 South 51. 414-547-6637 

For: England, Enfield, Middlesex;,G. W. Disbrey, Great 

Cambridge Rd. . Keats 11 00 

SANKYO SEIKI MFG. Co'., LTD., 17-2, l-Chome, 

Shimbashi, Minato-Ku, Tokyo, Japan, Tel:· 591-8371; 

,Sis. Mgr: T. Iijima ............... , ............. , ........... , ........ Pg. 1630 

NY New York, American Sankyo, 95 Madison 

212-LE-2-8020 

SANTA BARBARA RESCH. CTR:, 75 Coromar Dr; Goleta, 

Calif:, 93017, Tel: 805,968-3511, TWX: 213-871-5210; 

Sis. Mgro P.J. Granke 

Advertisement --­

The world's largest supplier organiza­
tioll devoted solely to the research, de­
velopment and manufacture of the 
most complete selection, of Infrared 
components and associated equip­
ment. 

A respectable variety of. standard In­
frared Detectors, matched cryogenic 
and electronic components are in 
stock or' available on short delivery. 

Over 100,000 square feet of modern 
integrated facilities staffed with real 
experts are organized to respond effec­
tively to your needs - one-of-a-kind or 
production-runs of thousands. 

We furnish to Military, Industrial, 
Medical and Scientific requirements. 

Learn more, call or write -,- - IR (Infra­
red) is SBRC. 

SANTA FE MFG. CO., 2343 Jerome Ave., Bronx, N.Y., 
10468, Tel: 212-LU-4-8900; Sis. Mgr: V.J. Sarrica 

SANWA CORP. AMERICA, 2500 Woodbridge Ave., 
Edison, N.J., 08817, Tel: 201-985-7800; Sis. Mgr: A.P. 
lali 

SARA SCIENTIFIC CO., P.O. Box 321, San Francisco, 
Calif., 94101, Tel: 415-421-3172; Sis. Mgr: S. Fishman 

SARGENT WELCH SCI. CO., Vacuum Prods. Div., 7300 N. 
Linder Ave., Skokie, III., 60076, Tel: 312-677-0600; Sis. 
Mgr: N.C;. Brunner 

SARKES TARZIAN, INC., Semiconductor Div., 415 N. 
College Ave., Bloomington, Ind., 47402, Tel: 
812-332-1435, TWX: 810-3.51-1384; Sis. Mgr: F. Lucas 

SARTRON,INC., 11'4 N. Main 51., Newberg, Ore., 97132, 
, Tel: 503-538-3191; Sis. Mgr.: L.A. Lawson 
~AUt:Ht:I:;t:.N lit:Mt:N I:; liU., lbU uamma ur., 

Pittsburgh, Pa .. 15238, Tel: 412-781-2323; Sis. Mgr: 
G.W. Read ' 

SAWYER INDS., 5445 Peck Rd., Arcadia, Cal., 91006, 
Tel: 213-442-5981, TWX: 910-587-3534; Sis. Mgr: J.J. 
Marino ..... , .............................................................. Pg. 1631 
Cal Lafayette, Persons & Assocs., 32 Diablo Rd., 
, 415-283-3760 910-587-3534 
III Rolling Meadows, Sumer, Inc., 5105 Tollview Dr. 

312-392-73711 
NJ Teaneck, Budd-Tronics,.lnc., 71 Grayson PI. 

201-837-1660 
Ohio ,Middletown, Transco Prods., Inc" Box 129 . 

513-423-0332 
Tex FI. Worth, Carey,Wolf Co., Box 12425 

817-738-1702 
SAWYER RESCH. PRODS .. , INC., 35400 Lakeland Blvd" 

Eastlake, Ohio, 44094, Tel: 216-942-8747; V.P. Sis: 
D.P. Larsen 

SAXTON PRODS., 215 N. Rte. 303, Congers, N.Y., 10920, 
Tel: 914-268-6848; Ind Sis. Mgr: A. Abbo 

Pgs. 3048-3053 
Cal Culver City, W. Anderson, Box 206 213-870-1030 
Cal Los Angeles, L. Gould, Sausalito, Canoga 

, 213-463-3123 
Cal Oakland, Sinclair Elctrns., 1085 Clarendon ' 

, "415-451-3428 
Conn Hartford, J. Colavecchio, 122 Grant 203-522-0596 
Ga Decatur, A. Stayton, 3383 Wilkham Rd. 
III Chicago, D. Abo; 4100 Marine Dr. 312-262-1718 
Minn So. 51: Paul, G. Johnson, 115 Highland Av~. 
Ore Lake Oswego, McMillan Elec., 16679 S.w. Maple 

Cir. 
Pa Phila., L Feinstein, 2035 Beyer Ave. 

. 215-0R-7-6497 
Tex Garland, K. Treuter, 1221 W. Miller Rd. 

, 214-278-4355 
Utah Bountiful, P. E. Anderson, 131 N. 5th, W. 

SBD SYSTEMS, INC., 275 Dixon Ave., Amityville, N.Y., 
11701, Tel: 516-598-0100, TWX: 510-224,6697; Ch. 
Exec. Off: A. Schneider ' . 

SCALA RADIO CORP., 1970 Republic·Ave., San Leandro, 
Cal., 94577, Tel: 351-3792; Sis. Mgr: B.' ZuccOni 

---- Advertisement --, -.,-

Complete antenna coverage - 40 to 
2500 . MHz. Custom made arrays, 
Yagis, Ground Planes, Corner Reflec­
tors, 0mrii-Directional (vertical or' 
horizontal), Paraflectors, Log Period­
,ics,Slot Arrays, Radomes.·Power Di­
viders, Inter-Connecting Cables, 
Phasing Harnesses and Fastening 
Hardware. 
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SCA- SCI 
SCAM INSTR. CORP., 7401 N. Hamlin Av~., Skokie, III., 

60076, Tel: 312-675-2500, TWX: 910-223-3606; Sis. 
Mgr: R.W. Choronzy 

SCANBE MFG. CORP., 3445 Fletcher Ave., EI Monte, 
Cal., 91731, Tel: 213-579-2300, TWX: 910-587-3437; V.P. 
Mktg: J. Rose __ ... ,._._ .......... __ .... _ ......... _ ......... Pg. 2324 
Ariz Scottsdale, BFA Corp., 503 N. Brown Ave. 

602-946-4215 
Cal Los Altos, Ewing-Foley 
Cal San Di., Earl Assocs., 4433 Convoy SI. . 

714-278-5441 
Colo Denver, Vinson Assoc., 2145 S. Clermont 

. 303-757-5151 
Conn Watertown, R. P. Mahan 203·274·2363 
Fla Clearwater, WMM Assocs., 1260 A So. Highland . 

813-446-0075 
Ga. Tucker, Watkins & Assocs .. Stephens CI. 

404-939-3371 
III Chicago, J.C. Angel Co., 2743 W. Peterson Ave. 

312-878.0653 
Kans Mission, Inland Assoes., 6047 Howe Dr. 

913-362-2368 
Md Baltimore, Kaufholz Assocs., Box 6232 

301-488-6561 
MassWellesley, R.P. Mahan Co., 572 Washington SI. 

617-237-1040 
Mlch SI. Clair Shores, J. M. Thorpe; 28915 Harper Ave. 

313-779-6363 
Minn SI. Paul, H. Cullen & Assocs., 1595 Selby Ave. 

612-646·7372 
Mo Creve Coeur, Inland Assocs. 314-993.0301 
NM Albuquerque, BFA Corp., 1238 Ortiz, S.E .. 

, 505-268~387 

NY Great Neck, H. J. Krasner, 33 Great NeCk Rd. 
516-487.0690 

NY New Hartford, KLM Assoes., One Nouvelle Pk. 
315-735-8525 

Ohio Akron, A. Natalino, 209 Harmony·Hills 
216-725-8087 

Pa Newtown Sq., Kaufholz Assocs;, BOx 273 
215-356-5000 

Tex Dallas, Techno Assoes., 2324 Shorecrest Dr. 
214-357.0213 

WashSeattle, Datacom Assocs., 2207 fairview E, # 12 
. 206-329-2989 

EXP: Can .. Ottawa 5, Whittaker Elctrns., 42 Howden 
Ave. . 813-224-1221 

SCANIVALVE, INC., Box 20005, SanDi~o, Calif.,.92120, 
Tel: 714-283-0010; Sis. Mgr: J.C. Pemberton. 

SCHAEVITZ ENGRG~ U.S. 139, Union Ave.; 
Pennsauken, N.J., 08110. Tet 609-682-8000,TWx: ' 
710-892.0714; Sis. Mgr: J.~ Volin . 

Pgs. 390,948,1346,1988-1981 
Ala Huntsville, B,J.R., Box 4422 205-88103569 
Ariz Phoenix, Hytronic Meas,; 1017' N. 3rd, #5 

, 802-253-6104 
Cal San Carlos, Elctrn. Engrg., 1293 Laurel 

415-593-2189 
Cal S. Pasadena, Schaevitz Tech., 2056 laFrance 

213-682-3886 
Colo Denver, Hytronic Meas., 4940. E. 39th , 

303-388-4081 
ConnE. Hartford, Meas. Equip., Box 8192 

. .' 203-528-8192 
Fla Orlando; Datarep, Box 5929 305-855-8945 . 
Fla Pompano Bch., Datarep, Box 5277 305-781-9279 
Kens Wichita, AvioniCS Engrg., Box 786 316-AM-4-6201 

. MassWakefield, Meas .. Equip., 591 North Ave. 
. : 617-245-4870 

Mich Farmingtoh, Anderson Elctrns., 30785 Grand River 
. . 313-476-9161 

Minn Mpls., Industra, 6504 Walker . 612-929-6224 
Mo 51. Louis, Ozark Elctrn., 2573 Woodson 

314-423-7200 
NJ Cherry Hill, Markey Engrg., 14 Jade 

609-687-3809 
NJ Frenchtown, Schuler Engrg., Box ·128 

201-782'0497 
NM Albuquerque, Hytronic MeaS., 205 San PBblo, S.E. 

505-268-3941 
\ NC WinSton-Salem, Radco CO.,614 Nlsserr Bldg. 

. 919-722-9671 
Ohio Columbus, Meas. Instrs., 2074 Arlington 

. 614-488-9753 
Pa Pittsburgh, Meas, Instrs" 908 Perry Hwy. 

• 412-368-1906 
Tex Richardson, Vista Engrg., 777 Central Expwy. 

, . .. 214-235-4547 
Tex Houston, Vista Engrg., 3003 Yale SI. 

713-869-0109 
Utah Salt Lake City, Hytronic Meas., 2022 S. Main 

801-466-4924 
WashBellevue; A. Smith, 405 - 166 S.E. 206-746-6770 
Wisc Milwaukee, O'Meara Co., 647 W. Virginia, 

414-271-7360 

MANUFACTURERS & SALES OFFICES DIRECTORY 

SCHAUER MFG. CORP~ 4518 Alpine Ave., CinCinnati, 
Ohio, 45242, Tel: 513-791-3030; Sis. Mgr: S.E. Wright 

Pg.1821 
Cal Palo Alto, Ellis Ent., 4020 Fabian 51. , 

I 415-328-5151 
Cal Orange, F. Huddleston, 44 Plaza Sq. , 

714-638-1941 
Conn Meriden, Eagle Assoes., Box 921 203-237-5527 
Fla Orlando, F. Fausett, 2213 Merritt Pk. 843-4598 
Ga· Smyrna, F. Fausett & Co., Box 378 404-436-5169 
III Chicago, Ellinger, 6580 N. Northwest Hwy. 

312-763-1570 
Iowa Clarion, D. Sharp, 309 Fourth, S.E. 
Mass Needham, Eagle Assocs., 52 Pickering 444-3446 
Mich Detroit, Rathsburg, ,16621 E. Warren 

313-882-1717 
Minn Mpls., C. Gibb, 1311 W.25 612-377-1200 
Mo 51. Louis, E. Rea, 4969 Bancroft 352-2027 
NY Buffalo, J. Glass, 220 Delaware 716-856-9272 
NY WoodSide, D. Tobias, 49.01 31st 212-726-4551 
Ohio Cleveland, J. Olsen, 16201 Shaker Blvd, 

\ 216-752-5444 
Pa Phil!!., K·,B. Erdman, 7906 Montgomery 224-1833 
Pa Pittsburgh, E.A. Snefsky, 104 Elatan Dr. 179-2550 
Pa Pittsburgh, R.A. Stone, 1843 Maydell SI. 241-8391 
Tex Dallas, J. Schoonmaker, 2995 Ladybird 

214-357-8481 
Va. Salem, F. Fausett, 1338 Pulaski 51. 305-424-0701 
WashSeattle, D. Miller, 7821 Fremont, N. 206-784-6800 

SCHENCK TREBEL CORP, 120 Finn CI., Farmingdale, N, 
Y., 11735, Tel: 518-694-7965; V.P. Sis: D.G. 
Stadel bauer 

SCHENECTADY CHEMS., Box 1046, Schenectady, N.Y., 
12301, Tel: 518-346-8711; Sis. Mgr: A.C. ShQals 

SCHERMA, FA MFG. CO., INC., 424 Broome 51., New 
York, N.Y., 10013, Tel: 212-WA-5-2077;'Sls, Mgr: M. 
SCherma . 

SCHINDLERS, Box 24978, Los Angeles, Cal., 90024, Tel: 
213-GR-200146 .. 

SCHJElDAHL, G.T. CO" Elec.· Prods. DiY., Box 170, 
Northfield, Minn., 55057, Tel: 507-645-5633, TWX: 
910-565-2180; Mktg. Mgr: E.S. Lyman 

SCHNEIDER INSTR. CO., 8115 Camargo Rd., Madeira, 
Cincinnati, Ohio, 45243, Tel: 513-561-6803 

SCHOEFFEL INSTR. CORP., 24 Booker St, Westwood, 
N.J., 07675, Tel: 201-664-7263; Sis. Mgr: W. Sweet 

. SCHONSTEDT INSTR. CO., 1775 Wrehle Ave., Reston, 
Va., 22070, Tel: 703-471-1050; Sis. Mgr: T.W. Bennett 

SCHRACK ELEC. SLS., 1140 Broadway, New York, N.Y., 
10001, Tel: 212-MU-3-D790; Sis. Mgr: H. Siegell 

Pg.1787 
Cal Redwood City, Warren-Hickey, 175 Fifth 

415-368-3849 
Cal Sherman oaks, R. HopkinS, 15016 Ventura 

213-788-5501 
Colo Denver, Waiter Engrg., 880 Bonnie Brae 

303-777-5585 
Ccnn O!c! s::yercc~, M.L. .A.:=~= .. 5 Fh .. -t.~ Dr. 

203-388-9718 
Fla Lutz, S. Wallace, Box 67 813-949-1817 
Fla Miami, S. Wallace, 3115 N.W. 81 st Terr. 

305-691-1654 
Ga McDonough, S. Wallace, Box 190 404-957-2156 
III Chicago, Actronic Sis. Engr" Inc., 4750 N .• 

Milwaukee Ave. 312-286-1037 
Kilns Shawnee Mission, M. Bettis, Box 598 

913-362-0772 
Kans Wichita, M,E. Bettis Co., 423 N, Fountain 

. 316-685-7441 
Md Silver Spring, H. Sieber, 1005 Bonifant 

, 301-589-9110 
Mass Marlboro, M.L. Assocs" 96 Helen 617-485-6190 
Mich Jackson, Norwood Scroggs, 2221 Arbor Hill 

517-782-5211 
Minn Mpls., Pilot SiS., 7007 Walker 612-921-2464 
Mo 51. Louis, M. Bettis, 9103 Bessemer 314-439-2099 
NJ Nutley, S. Glassman, 326 Hillside 201-687-0653 
NY Glen Cove, S. Glassman, 28 Prestwick 

516-676-1039 
NY Slldus, A.E. DeCew Agency, ·27 State . 

315-483-3261 
NC Kernersville, S. Wallace, 204 Westwood 

. 919-993-3993 
NC Mathews, S, Wallace, Box 215 704-847-9262 
Ohio Euclid, Barron Inds., 19770 51: Clair 216-486-9488 
Pa Narberth, L. White-Keystone, lOON. Essex 

. . 215-664-6505 
Pa· Pittsburgh, Baron Inds., 371 S. Graham 
. 412-441-9049 

Tenn Memphis,S, Wallace, 5960 Brierdale Cove 
. 901-682-2281 

Tex Irving, Lee Sis., 2838 Posey 214-255-5043 
WashBelievue, A. Smith & Co ... 405-166 S.E. 

. 206-746-6770 
For: Can., Montreal, Que.; Deskin, 1565 Louvain . 

514-384-1420 

For: Can., Toronto, Ont" Data Comp., 1477 Eglinton 
~ ~~~~~ 

For: Can., Vancouver, B.C., Deskin,.1641 Venables 
. 604-253-6396 

SCHUTIER MICROWAVE, Diy. Cardwell Condenser 
Corp., 80 E, Montauk Hwy., Box 519, Lindenhurst, N.Y., 
11757, Tel: 516-888-5200 

SCHWEITZER, PETER J. DIV" Kimberly Clark Corp., Lee, 
Mass" 01238, Tel: 413-2l13-1 000, TWX: 413-243-2121 ; 
Sis. Mgr: R. Plaut, Jr. 

SCIAKY BROS., INC., 4915 West 67th 51., Chicago, III., , 
60638, Tel: 312-PO.7-5600, TWX: 910-224-3809; Sis. 
Mgr: W, Farrell . _ 

SCIENTIFIC-ATLANTA, INC., Box 13654, Atlanta, Ga., 
30324, Tel: 404:938-2930, TWX: 810-766-4912;' Sis, 
Mgr: H. Crispin 

SCIENTIFIC COLUMBUS, Olv. Esterline Corp., 1035 W. 
3rd Ave., Columbus, Ohio, 43212, Tel: 614-291-4681; 
SIs. Mgr: W. Traetow ........................................ ,.Pg.1987 
Ala Birmingham. J. Spader Co" Box 6074 

205-879-,1366 
Ariz Phoenix, B,F.A., Inc., 503 N. Brown Ave. 

602"'946-4215 
Ark EI Dorado, L. C. Byrne Co., 632 Champagnolle 

501-UN-3-9435 
Cal Emeryville, G.E. Honn, 1421 Park 415-781-7352 
Cal Los Angeles, Esterline Angus, 617 W. Beverly 

Blvd. 213-721-5141 
Colo Denver, C. Beat)out Co., 666 Sherman 51. 

303-244-3151 
DC Washington, Hildenbrand Co" Box 1060 

703-280-2330 
Fla Orlando, R.G. Cheney, Box 14673 305-843-4491 
III Chicago, Murphy & Dickey, 10001 Derby 

312-344-5680 
Ind Indpls, Electro Engrg. Sis" 6909 E. 32nd 

317-546-4053 
Iowa Des Moines. H, Ferris, 4005.plainview 

515-255-5008 
La New Orleans, Mid-South Sis" Box 13625 

504-822-3030 
Mass Boston, Esterline Angus, Box 385 617-235-5343 
Mich DetrOit, G. R. Peters Assoes" Box 1 042 

. 313-564-6325 
Mich Marquette, NWR Elctrns., 1010 W, Wash . 

, 906-226-7578 
Minn MinneapOlis, Electrical Jobbers Equip., Inc., 112Q 

Glenwood Ave, 612-377-7904 
Minn Virginia, NWR Eleims., Box 118 218-741-5080 
Mo Kansas City, C. B. Fall Co., 11301 Bennington 51. 

816-S0-1-6545 
Mo 51. Louis, C. B. Fall Co., 317 N, 11th SI. 

314-CH-I-2433 
NJ Lodi, Esterline Angus, 34-23 Wiss;, SI. 

201-471-0084 
NM Las Cruces, B,F,A. Corp., Box 1237 505-523-0601 . 
NY Buffalo. R. F. Lamb Co .. Inc .•. 1865 Kenmore Ave:' 

716-874-4900 
NY Kingston, R. F. ,Lamb Co" Inc., Box 661 

914-338-8833 
NY Syracuse, R. F, 4mb Co" Inc"Box 28 

315-454-2469 
NC Charlotte, R. Chapman, Box 4430 704-375-4495 
NC Raleigh, R. Chapman, Box 10503 .919-828-3604 
Ohio Cincinnati, Beedle Equip, Co., Box 36061 

, 513-793-0140 
Ohio Cleveland, Waldrip Blankenburg & Co., 7650 

Chippewa Rd. 216-526-1100 
Ore Portland, Shaffer & Nelson, Inc., 1001 S.E. Water 

Ave. 503-BE-4-7437 
Pa Philadelphia, Esterline Angus. Rydal W., The 

Fairway 215-887-2268 
Pa Pittsburgh, Scientific Columbus, 1035 W. 3rd 

614-291-4681 
SC Columbia, R. Chapman, 912 Daly 803-776-1954 
Tenn Knoxville, W. Massey Co., Box 10102 

615-577-9553 
Tex Dallas, p, Kreager Co., 9230 Cliffmere Dr. 

214-348-3521 
Tex Houston, E. Smith SiS., 7007 Gulf Frwy. 

713-649-5756 
Utah Salt Lake City, Shaffer & Nelson"lnc" 805 W, 

2500 S. 801-484-338~ 
WashSeattle, Shaffer & Nelson, Inc .• 314 N.E. 72nd SI. 

. .. . . .. .' 206-LA-3-0664 

WashSpokane, Shaffer & Nelson, Box 3343 
509-FA-7-9528 

WISC Milwaukee, T, R. Bicker, Box ·7245 414-453-3772 
For: Can" Calgary, Alberta, Showalter Agencies, Ltd., 

2510 4th St, S.W. 403-269-6411 
For: Can., Toronto,.Onl., R G. Shelley, Ltd., 3154 

Yonge 51. 416-481-2122 
For: Can., Vancouver, B.C., Aheam & Soper, Ltd., 

1234 Marine Dr. 604-988-6822 

See' Page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY SCI-SEM 
SCIENTIFIC COMMUNICATIONS, 2710 National Dr., 

Garland, Tex., 75040, Tel: 214-271-3685; Sis. Mgr: J.L. 
Halpain . 

SCIENTIFIC EDUCATIONAL PRODS., SEP Instrs. Div., 
310 Madison Ave., N.Y., N.Y" 10017, Tel: 
212-867-9480; Sis. Mgr: J. Asch 

SCIENTIFIC ELEC., INC., 111 Monroe St" Garfield, N.J., 
07026, Tel: 201-478-7050 

SCIENTIFIC IN OS., INC., 150 Herricks Rd., Mineola, N.Y., 
11501, Tel: 516-746-5200; Mktg. Dir: R.J. Bulger 

SCIENTRONICS, 25 Clark Dr., Barrington, N.J., 08007, Tel: 
909-546-5792; Sis. Mgr: R. Patterson 

SCINTllLONICS, INC" P.O. Box 701, FI. Collins, Colo., 
80521, Tel: 303-482-4752; Sis. Mgr: T.J. Grippen 

--- Advertisement ---

Scintillonics manufactures a complete 
line of regulated DC power supplies, as 
well as the proven HVl5 Microwave 
Generator-IOO watt-2450 MHz. Elec­
tronic, Electrical, and Electro­
mechanical design, assembly and total 
manufacturing is an ever expanding 
portion at our business. If you have 
need for harnesses, board loading and 
assembly or other requirements, calf 
us at the above number. 

scon ElECTRNS. lABS., Box 8474, Universal City, 
Calif., 91608, Tel: 213-980-6151; Sis. Mgr: H.F. Wilson 

SEACOR, INC., 598 Broadway, Norwood, N.J., 07648, 
nil: 201-768-6070, TWX: 71()"991-9758; 515. Mgr: M. Fink 

, Pgs. 1949,2441 
Cal Palo Alto, Abbott Engrg .• 2450 EI Camino Real 

415-327-0830 
Cal San Diego, Dorado Elctrns., 1253 Univ. Ave. 

714-298-4877 
Cal Van Nuys, Dorado Elctrns" 13615 Victory Blvd. 

213-787-4125 
t"" .... n ... III ........ ~u,........ ,.. ...... +: v .. , ............ "n A r\, ._ .. 1 .. _I. I"\~ -_ ...... _ ........ _.-. --"- ---"0-" .... ,,_ ..... _ .... _ .. 

203-748-8080 
Iowa Fort Dodge, Heimann Co., 236 7th 515-576-2374 
III Skokie, Mar-Con, 4836 Main 312-675-6450 
Kans Mission, TSA Tech. Sis., 5827 Outlook 

913-831-2888 
Md Timonium. Heller Freeman, Box 293 

301-252-4780 
. MassWaltham, Conti-Younger, 181 West SI. 

617-891-4582 
Mich Detroit, Skip Greiner, 15.318 Mack' 313-882-7570 
Minn Mpls., Heimann Co., 5603 lyndale ·612-861-6051 
Pa - Ardmore, Heller Freeman, Box 391 215-649-3679 
NY N.Y., P. Saltier Assoc., 157 West 57th 

. 212-247-3855 
NY Pittsford, Len G. Taggart, 48 Benedict, Box 304 

716-381-3380 
NY Rochester, W. Franklin Sis .• 179 Hilary 

, 716-889-4849 
NY Syracuse, W. Franklin Sis., 2 Standish Terrace 

315-446-2246 
NY Whitesboro, W. Franklin Sis., 42 Glenridge 

. 315-736-5460 
Ohio Chargrin Falls, Midwest Mktg., t 5435 Dale 

216-247-6655 
Ohio Dayton, Midwest Mktg., 137 Lakeview 

513-433-2511 
SEAL-PEEL, INC., 775 Stephenson Hwy., Royal Oak, 

Mich., 48073, Tel: 313-588-1055; Sis. Mgr: F. Evans 
SEAlECTRIC SWITCH & RELAY CO., 6025 N. Keystone, 

Chicago, III., 60646, Tel: 312-539-3108; Pres: E.M. 
Paradise 

SEALECTRO CORP., 225 Hoyt St., Mamaroneck, N.V., 
10543, Tel: 914-698-5600, TWX: 71()"566·1110; V.P. Sis: 
S. Lescarboura ............................. : .... Pgs. 380,2709-2711 
Ala Huntsville, Reynolds & Assoc., 904 Bob Walace 

Ave. 205·536·1941 
Ariz Phoenix, Sealeetro West, 55 E. Thomas Rd. 

602-277-3921 
Cal Los Altos, Sealectro West, 885 N. San AntoniO 

Rd. 415·949·7995 
Cal los Angeles, Sealectro West, 3003 Glendale 

Blvd. 213-666·4040 
Colo Denver, Regan & Assoc. 303-936·7280 
Fla FI. Lauderdale, Reynolds & Assoc., 161 S.W.75th 

Ave. 305·581·6611 
Fla Melbourne, Reynolds & Assoc., 822 E. 

Strawbridge Ave. 305·727·3205 
Fla Miami Bch., Geartner Assocs., t·125 71st SI. 

305·861·3661 
Fla Orlando, Reynolds & Assoc., Box 88'77 

305·843·6440 
Fla Orlando, Geartner Assoes., 1221 Lee Rd. 

305-299-1000 
Ga Atlanta, Reynolds & Assoes., 175 W. Wieuca, Rd., 

N.E. 404·252·5360 

See Page 957 for TRADE NAME DIRECTORY 

III Arlington Hghts., A. Diethert Co., 2420 E.Oakton 
Rd. 312·593·7600 

Iowa Des Moines, Beams, 517 F~th SI. 515·282-0292 
Md Silver Spring, Mechtronies SiS., Inc., 11700 Old 

Columbia Pike 301·622·2420 
MassConcord. Sis. Engrg. Co .. Baker Ave. 

617·369·3943 
MassNeedham, J.J. Wild Co., 570 Hillside Ave. 

617·444·2366 
Mich Farmington, Carter, McCormlc & Peirce, 23995 

Freeway Pk. 313-477·7700 
Mich Grand Rapids, Elko Sis. Corp., 3119 Midland Dr., 

S.E. 616-949·1451 
Mich Grosse Pointe Woods, Elko Sis. Co .• 970 N. 

Oxford Rd. 313·884·7893 
Mlnn St. Paul, Northport Engrg., 2027 Grand Ave. 

612·698·3841 
NJ MountainSide, J.J. Wild Co., Box 1217 

201·654·3272 
NJ So. Hackensack, Engineered Prods., Inc., 290 

Huyler SI. 201·488-4040 
NY Hastings·on·Hudson, J.J. Wild Co., Box 266 

914·963·3803 
NY Jericho, J.J. Wild Co., 400 Jericho Tpke. 

516-921·7100 
NY MI. Vernon, Friedman·Smith SiS., 519 S. Filth Ave 

914-664-4866 
NY Syracuse, I.A. Hotze, 112 DeWitt SI. 

315·GR·9·6641 
NC Raleigh, R. Diethert Co., 3026 North Blvd. 

919·832·1562 
Ohio Cleveland, Carter, McCormic & Peirce, 21380 --

lorain Rd. . 216·333·5650 
Ohio Columbus, McFadden Sis. Co., 150 E. Broad SI. 

614·CA·l·3363 
Ohio Dayton, Carter, McCormic & Peirce, 3406 N. Main 

SI. 513-278·5873 
Okla Tulsa, G.V. Peck, Box 15671 918·585·5853 
Pa Delmont, T. F. Laslo & Assoes., 411 Manor Rd. 

412·468·5045 

2t 5-664·8500 
Pa Philadelphia, C. H Newson & Assocs., 711 

Bethlehem Pike 215·248·3377 
Pa Pittsburgh, Carter, McCormic & Pierce, 201 Penn 

Ctr. Blvd. 412·824·3769 
Pa Southampton, J.J. Wild Co., 80 Second SI. Pike 

215-357·6645 
Tex Houston, G.V. Peck, 5757 Bellaire Blvd . 

713-664·1435 
WashSeattle, Blum & Assoes., 2300 N.W. 97th SI. . 

- 206·SU·2·1600 
For: Can., Willowdale, Onl., Avotronics, Ltd., 5 

Allenbury Gardens 416·491·7491 
-For: Can., Pierres/onds, Que., Avotronies, Ltd., 13189 

Shelborne 514·626·6511 
SEALED AIR CORP, 19-01 State Hwy. 208, Fair Lawn, 

N.J., 07410, Tel: 201·791·7600 
SEALOL, INC., Warwick Industrial Park, Providence, R.I., 

02905, Tel: 401·781·4700, TWX: 401·944·1475; Sis. 
Mgr: HF. Greiner 

SEASTROM MFG. CO. INC., 701 Sonora Ave., Glendale. 
Cal., 91201, Tel: 213·245·9121, TWX: 910·497·2271; 
Sis. Mgr: R. Remington , 

SECO ELCTRNS. CORP., 1001 2nd 51., S., Hopkins, Minn .• 
55343, Tel: 612·935-6963; Sis. Mgr: E. Hintz 

SECODE ELCTRNS.. 908 Dragon SI., Dallas, Texas, 
75207, Tel: 214·742·7231 A.R. Atkins 

SECS, INC.;19·58 38th 51., Long Island City, N.Y., 11105, 
Tel: 212·932·4545, TWX: 710·582·2605; Sis. Mgr: A. 
Palattella ' 

SEDCO SYS., INC., 130 Schmitt Blvd., Farmingdale. N.Y., 
11735, Tel: 516·694·7440; Sis. Mgr: I. Bardash 

SEG ELCTRNS., 120-30 Jamaica Ave., Richmond Hili, 
N.V., 11418, Tel: 212-441-3200; SIs. Mgr: B. Bander 

Pg.1525 
Cal Arcadia, Mar·lane! Enterprises, Box 101 

213·661·9440 
Colo Loveland, Kelley Enterprises, 336 E. 4th SI. 

303·667·1376 
Fla Clearwater, Brennen Assocs., Box 5006 

813·446·5006 
Minn Minneapolis, Heimann Co., 5603 Lyndale Ave., S. 

612-861-6051 
Mo 51. louis, PEM Sis. Co., 9537 Lackland Rd. 

- 314-HA·7·7200 
NJ Moorestown, L.E. Brown Assoc., 174 

Ramblewood Pkwy. 609·234-0382 
NY New Hartford, Reed Elctrns., Inc., 17 Larchmont 

Dr. 315·797·0437 
NY New York, Haber Ramp Corp., 2315 Broadway 

212·799·4040 
NY Rochester, Reed Elctms., Inc., 2815 Monroe Ave. 

716·473·2767 
NY Vestal, Reed Eletrns., Inc., Box 187 607·262·0275 
Ohio CinCinnati, A.C. Wahl & Assoc., Box 15220 

513·821-3270 

Tex Richardson, J.A. Lavender, 725 S. Central Expwy. 
214·231·5040 

'Va Annandale, J. Hopkins Assocs., 4520 Starr Jordon 
Dr. 703·280·2086 

For: Can., Montreal, Que., Commonwealth Engrg. & 
SiS., Box 531,51. laurent 514·744·1004 

SEGAL, EDWARD. INC., 132 Lafayette 51., New York, 
N.Y., 10013, Tel: 212·966-3935; Sis. Mgr: R.V. 
Garretson 

SEL·REX CORP., 75 River Rd., Nutley, N.J" 07110, Tel: 
201·667·5200; Sis. Mgr: C. Stevens 

SELAS CORP. AMERICA, Box 200, Dresher, Pa., 19025, 
Tel: 215·MI·6-6600; Gen'l Sis. Mgr: J.H. Brindle 

SELECTRONS, LTD., 116 East 16th SI., New York, N.Y., 
10003, Tel: 212·CA-8-6600; Sis. Mgr: M. Rubinstein 

SELF-ORGANIZING SV5., INC., Box 9918, Dallas, Tex., 
75214, Tel: 214-BR-6-9487; Sis. Mgr: D.N, Dukes 

Pg.1790 
Ariz Phoenix, B·K Assocs., 2647 Palm La. 

602·272·7951 
Cal los Angeles, P. Wiley Co., 1632 Sliveriake 

. 213·663·8078 
Cal Palo Alto, Testco, 941 Charleston 415-326:5320 
Conn Meriden, P.A. Sturgeon Co., Box 875 

203·237·1112 
Aa Clearwater, Perrott, Box 4532 813·531·5513 
Aa Orlando, Perrott, 1607 Forsy1h 305·275·1132 
Fla W. Palm Bch., Perrott, Box 6277 305·967·1770 
III Chicago, L. F. Green, 5218 W. Diversey 

312·286-6824 
Ind Indpls, L. F. Green, 1111 E. 54th 317·253·2087 
MassChestnut HI, P. Sturgeon, 1330 Boylston 

617·734·7710 
Minn Mpls, l. Green & Assoc., 6225 Univ. 

612·781·1611 
Ohio Vandalia, W.J. Brauer, Box 35 513·898·1224 
Ohio Wickliffe, W.J. Brauer, Box 305 216-943·0601 
Pa New10wn Sq., Holdsworth, 8 Smedley 

. 215-356-8550 
COo DiHehlu""h \AI I Ctr'!llila .. Ct",.., AAG:Q; Ai~_OI'),,_,,"lot" 

. W8shS~ttl~,~Testoo: 21 ii-BOeing Flci: - 2ciii.762-8220 
SELl·TRONIC PRODS. CO., INC., 138·20 31st Rd" 

Rushing, N.Y., 11354, Tel: 212·886-4763; Sis. Mgr: I. 
Chernoff , " 

SEMI AllOYS, INC., 20 N. MacQuesten Pkwy, Ml Vernon, 
N.Y., 10550, Tel: 914·664·2800; Sis. Mgr: R. Connelly 

SEMICOA, 940 S. Ajax Ave., City of Industry, Calif., 91744, 
Tel: 213·965·2496; Sis. Mgr: M. Kalatsky 

SEMICON ASSOC., INC., Box 832, Lexington, Ky., 40501, 
Tel: 606·255·2446; Sis. Mgr: M. Miller 

SEMICON INC., 10 North Ave" Burlington, Mass., 01803, 
Tel: 617·272·9015, TWX: 710·326-1919; Mktg. Mgr: 
R.A. Irvin 

SEMICONDUCTOR CIRCUITS INC., 163 Merrimac St., 
Wobum, Mass., 01801, Tel: 617·935·5200; Sis. Mgr: 
A.A. Shallow . 

SEMI/DYNE ElCTRNS. CORP., 44 Bennington Ave., 
Freeport, N.Y., 11520, Tel: 5115·623·2660; Sis. Mgr: L. 
Michaels 

SEMIMETALS, INC., 172 Spruce St., Westbury, N.Y., 
11590, Tel: 516-333-8400, TWX: 51 ()..222·8810; Sis. 
Mgr: M. Leavitt 

SEMTECH CERAMIC CORP., 845 Rancho Conejo Blvd., 
Newbury Pk., Cal., 91320, Tel: 213·626·5269; Mktg: 
W.B. Krause 

SEMTECH CORP.; 652 MUche" Rd" Newbury Pk., Cal., 
91320, Tel: 213-628-5392, TWX: 910-338-1264; V.P: W.B. 
Krause .............................. " ... "" ................. Pgs. 1818-1820 
Ala Huntsville, Rep., 8100 S. Memorial 205-861·9270 
Ariz Phoenix, Dubblar Assoc., 2875 Sky Harbor 

602·273·7387 
Cal Palo Alto, Semtech, 941 E. Charleston 

415·328-8025 
Cal San Diego, Dawson, 7969 Engineer 714·278·9260 
Fla Winter Pk., Semtech, 2304 Aloma 305·644·5404 
Ga Atlanta, Rep., Inc., 1483 Monroe Dr., N.E. 

404·876·1591 
III La Grange, Semtech, 140 N. La Grange 

312·352·3227 
Ind FI. Wayne, Scott Elctms., 124 W. Wash. 

219·743·1566 
Ind Indianapolis, Scott Elctrns., 130()"o2 N. Penn. 

. 317·635-8951 
Ky louisville, Scott Elctrns., 366 Francis Bldg. 

502·583·3220 
Md Baltimore, Stemler Assoc., 6707 Whitestone Rd. 

301·944-8262 
MassWeston, E.B. Butler Co" Box 168 617-891-8670 
Mich Farmington, A.K. Davis, 22725 Orchard Lake Rd. 

313-474·8300 
Minn Minneapolis, S. Clothier Co., 7400 Lyndale Ave" 

S. 612·869·3231 
Mo St. Louis, Coombs Assoc., 11734 Lackland Ind'i. 

Dr. 314·542·3399 
NJ Hillsdale, M. Klein Assoc., Box 92 201-664·8711 
NJ Moorestown, Semtech, 209 Chester 609-234·1244 
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SEM - SIE 
NY, DeWitt,' Bowser & Sapecky, 4317 E Genessee SI. 

315-446-5920 
NY Forest Hills, Semtech,116-55 Queens 

212-263-3115 
NY Snyder, Bowser & Sapecky, 4541 Main 

, '716-839-4170 
NM Albuquerque, Rustco; Box 11261 505-296-6477 
NC Charlotte, Over & Over,3723 Country Bridge Fld, 

• 704-366-8601 
Ohio Dayton, Scoli Elctrns,', 517 Hulman Bldg, 

513-223-2652 
Ohio CinCinnati, Scott Elcttns., 9505 Montgomery Rd. 

, . 513-791-2513 
'Ohio Cleveland,Scott Elctrns., 1836 Euclid 

, 216-TO-1-2626 
Pa Pittsburgh, SC'?tt Elctrns., 313 E,mpire Bldg. . 
, . 412-471-5233 

Utah Salt Lake Cily: Arrowhead Sis. 'Corp., 49 W. 
Malvern 801-487-3444 

,Va Alexandria, Stemler, 206 N: Wash: 703-548-7818 
WashBelievue, Western Tech. Sis., Box 902 

, 206-454-3906 
Wisc Oak Creek, Erdman Sis., 6312 S. 27th 
, , " , 414-761,-2120 
For: Can., SI. Laurent, Montreal, Bourns Can. Ltd., PI. 

SI. Laurent, 79 Laurentian Blvd. 514-747-6626 
,For: Can., Toronto 16, Onl., Bourns' Cail. Ltd., 36 

'Cranfield Rd. 416-7,51-3880 

SENNHEISER ELCTFiN. CORP., 500 Fifth, Ave_, New 
YOrik, NY,' 10036, Tel: 212-L0-4-0433; Sis. Mgr: C. 
Hofman _:: .•. ! ... _ ..•..•... _._._: •••••• : ••••••••• ;.! •••• _ ••• __ ••• _ ....• ,,_Pg. 321 
Ala Fairhope. H. Stilly, Jr.~300 N. BayviewSi. 

, 205-928-8998 
Cal N, Hollywood, Morris'Tait Assoes" 4260 

Lankershim Blvd, 213-877-4424 
Coio Denver, J,A. Gedney CO., 7955 W, 16th Ave. 

, ' ' 303-238-3112 
Conn W, Haven, R.S, Reiss Assoes., 70 Jessie Dr, 

, 203-933-8542 
Ga Chamblee, Tech, Sys. R'eps., 3770 Montford, Dr. ' 

. 404-457-0426 
III Skokie. I.W. Rose Assocs., 4334 Oakton Ave, 

312-674.6790 
Ind Indianapolis, Blind & Assocs., 1060 E. 86th St. 

" 317-846-5441 
Md Bethesda. G. Rosen ,& Assocs" 9501 Wadsworth 

Dr, , " , ,,' ,,3Q1-365-5113 
Mich Plymouth, J: Malcolm FI,ora, 165 W, Liberty 

, 313-453-4296 
Mo Kansas City, Forristal-Yo~ng Sis, Co" 9010 e: 50 

Hwy , , ' " 816-358-6771 
NY New York, Sir Sales, Inc.; Box 335 516.:s21-7485 
o Cleveland, RW, Peters Co., 630 E 222nd'SI. 

, 216-261-2330 
Tex Dallas, B. Amos & Assad;., 916 Green Hill Rd, 

, " 214-741~3674 
SENSOR CORP" 97 Indian Field Rd_, Greenwich, Conn" 

ooasC!. Tei: 2u,;-ooi-5600; S'is."ivigr: G. ivi.uJuwiuKifl 
SENSOR DYNAMICS, INC., 129 Laura Dr .• Addison, III., 

,60101, Tel: 312-543-6203, TWX: 910-651-4955; Sis. 
Mg;: B.C. Davis '" 

SENSOR "TECH'., 7118 Ge,rald Ave., Van Nuys; Cal., 
91406, Tel: 213'781-2154; Sis. "'-9r: F. Helm 

. • Pg.1638 
Cal Los Angeles, Southern Engrg. Liaison Assoes., " 

8921 Sepulveda BlVd. ' , 213-641-6001 
Cal Tarzana, 'Smolen Assoc., 18455 Burbank Blvd. 

, ' . 213-881-4667 
Fla SI. Petersburg, Orbe, l"c .. '4110 Central Ave. 

813-894-0687 
III Chicago, M & S Sls.,4750 N. Milwaukee Ave. 

312-545-1771 
MassWorcester, W. Porter SiS., Box 591, 617-757-1263 
Mich DetrOit, A. Blumenberg Assoc., Box 25, College 

Pk. 313-341-4737 
NJ ' Cherry Hill, Bi-Tech, Inc., Box 224 609-667-7374 
NY DeWitt, Bowser & Sapecky Assoc., 4317 E. 

Genesee SI. 315-446-5920 
NY Great Neck, Cooper Simon & Co., 38 Middle 

Neck Rd. 516-487-1142 
Ohio,Cleveland, Baehr Greenleaf Assoc.; Inc., 14700 

DetrOit Ave: 216-221-9030 
WashNo., Seattle, Fleehart & Sullivan, 3826 Woodland 

Pk: Ave. 206-6,33-4969 
SENSOTEC, INC., 1400 Holly Ave., Columbus,' Ohio, 

43212, Tel: 614-294-5436; Gen'l Mgr: C.J. Easton 
SENTRY, EQUIP. CORP., Box 127, Oconomowoc, Wisc., 

53066, Tel: 414-567'7256; Sis. Mgr: V. Kitzrow 
SERVO CORP. AMERICA, Servo Dynamics Div., 111 New 

South Rd., Hicksville, N.Y.,11802, Tel: 516'938-9700, 
. TWX: 510-221-1872; Mgr. Instrs. & Comps: J.H. 

Wagner" " 
SERVO DEV. CORP., 2 Willis CI., Hicksville, N.Y., 11802, 

Tel: 516-681-4343, TWX: 510-221-1844: Sis. Mgr: A. 
Douglas ' 

MANU~ACTURERS' & ,SALES OFFICES DiRECTORY 

SERVO PRODS. CO., Box B, Altadena, Cal., 91001, Tel: 
213-798-0515; Sis. Mgr: S. Webb 

SERVO-TEK PRODS. CO., 1086 Goffle Rd., Hawthorne, 
N_J., 07506, Tel: 201-427-3100; Sis. Mgr: J.L Duffy 

Pg.1632 
Cal Van NlJYs, Servo-Tek Calif., 6741 Sepulveda 

213-786-0690 
MassSalem, Forbes Engrg. Co., 19 Flint 51. 

. ' " 617-744-1693 
Ohio Centerville, Albrecht·Engrg. SiS., Box,93 
.' , 513-885-3888 

SERVOMETER CORP., 82 Industrial, E., Clifton, ·N.J., 
07012, Tel: 201-773-0474; V.P. Sis: R.F. Stockton, III 

SERVOTRONICS, INC., 3901 Union Rd., Buffalo, N.Y., 
14225, Tel: .716-633-5990, TWX,: 710-523-1855; Sis. 
Mgr: F.J. Illig 

SERVWELL PRODS. CO., 16309 Friend Ave.; Cleveland, 
Ohio, 44137, Tel: 216-663-9024; Sis. Mgr: S.J. Winters 

SETHCO MFG; CORP., .one Bennington Ave., Freeport, 
N.Y., 11520, Tel: 516-623-4220; Sis. Mgr: J.T. Litt 

SETON NAME PLATE CORP., 592 Boulevard, New Haven, 
Conn., 06519, Tel: 203-772-2520, TWX: 203-772-0107; 
Sis. Mgr: G. Goodhart 

SEVEN ASSOCS., 568 San Xavier Ave., Sunnyvale, Calif., 
94086, Tel: 408-736-9488; Sis. Mgr. R. Niedzwiecki 

SEVERNA OPERATION, Bunker Ramo Corp., 45 
Glenwood Pl., East Orange. N.J., 07017, Tel: 
201-676-2288; Sis. Mgr: W_M_ Young ....... _ ........ Pg; 2814 
(Refer to Amphenol Sales'Div for Sales Office 
informationl .' 
SEXTON,CAN CO., INC.;31 Cross 51., Everett, Mass., 

02149, Tel: ,617-387-2500,TWX: '710-348-0474; Sis. 
Mgr:C.A. WOitman ' 

SGL INDS_, 'INC_, G-LElecironics Dlv., 300 Harvard 
/t.ve., Westville, N.J., 08,093, Tel: 609-456-7300, TWX: 
609-456-6429; Nat'l. Sis: Mgr: J.L Brooks : .. _ .. Pg. 2774 
Ala Huntsville, W. Brown, 1314 Burford N.W. 

. , " , ,205-539-4411 
Cal Anaheim,'E. Co~, 2037 Eugene SI. 714-530-1409 
Cal Palo Alto: B & M Elctrns., 2902 Ash 51. 

, '.. " 415-328-0134 
Colo Broomfield, Arrowhead, 7943 W. 98th Ave. 

, , ' , ., 303-22,2-6462 

ComiMeriden, Eagle Assoes., Box 921' 203-237-5527 
Fla Ft. L8uderdale, W. Brown, 961 N:W. 53r<l 

, ' 305-564-8000 
Fla' FI. Walton Beach, W. 'Brown, 98 Mirade Strip 

Pkwy~, ' ' , 904,243-6424 
'Fla Orlando, W. Brown, 222 Weber Ave. " 

, , 305-425-5505 
Ga Tucker,W. Brown, 1590 Coole:dge Rd., NW. 

, " , '404~939-1674 

III Chicago,P. Pitt, 600i N. Keystone AVliJ,. 
312-478-3124 

Ind FI. Wayne, Tri-State, 3220 Broadway 
219-456-3567 

Mlcn !-armlngton, W. Hummon, t:lox olll 'al;$-4f4-Ubbl 
Minn SI. Paul, R. Ragon, 1136 W. Larpenteur Ave. ' 

, , ," '. 612,488:0201 
NM Albuquerque, Arrowhead, 1'I0x 243 505-855-4561 
NY Rochester, H. Johnson, 111 Mt. Hope Ave. 

, '", 716-232-2688 
NY' Williamsville, H. Johnson, 8 Los Robles SI. 

" 716-632-7880 

Minn' Mpls:, Tech: Assocs., 6121 Excelsior 
612-929-6721 

NJ So. Orange, Simberkoff, 71 Valley 201-763-7900 
NY Pittsford, Dan Hurley, Box 26 716-586-,6159 
NC Smithfield, Byrd & Barbour SiS., Box 30 

, 919-934-8136 
Ohio Cincinnaii, A. C. Wahi, Box 15220 513-821-3270 
Pa Fairview Vlg., Danco, Germantown Pike 
. ' 215-275-2600 
Tex, Houston, Unidyne, Inc., 5700 Savory La. 

713-782-0218 
WashSeattle, UnderWOOd & Underwood, Box 66581 

" 206-243-2133 

SHALLCROSS, Sub. Cutler Hammer, E_ Preston St., 
Selma, N_C., 27576, Tel: 919'965-2341, TWX:. 
510-920'0740; Sis. Mgr: J. Bailey Swertfeger 

Pgs. ,555,2880,2881 
Cal Hawthorne, W,C.V, Co .. , 14125 Inglewood 

" , 213-772-4479 
Cal Mountain View, W.C.V. Co., 2015 Latham 

" , 415-961-5096 
Conn Fairfield County, ERA, Inc" 330 Great Neck Rd. 

, ' 516-482-9320 
Fla Oviedo, Conley, Box 668 305-365-3284 
III Chicago, Berndt, 6414 W. Belmont 312-283-0713 
Iowa Cedar ,Rapids, H. R. Brown SiS., 3400 Indian 

, 319-366-0635 
'Kans Leawood, H.C. Heyde, 9221 Wenonga ' 

913-649-8628 
Md, ,Bethesda, Warren Mount, .7135 Old Georgetown 
, 301-657-9312 

MassBelmont, Vector SiS., 774 Pleasant 617-489-1400 
Minn Mpls, Carlson-Berthe Sls~, Box 272.65 

612-336-2236 
NY Great Neck, ERA, Inc., 330 Great Neck Rd. 

516-482-9320 
NY, Rochester, F. Young Assocs., 555 Winton 

'716-482-1555 
NC Smithfield, Byrd &.Barbour, Box 30 919-934-8136 
Ohio CinCinnati, A.C. Wahl, Box 15220 513-821-3270 
Pa Jenkintown, Warren Mount Co., Fox Pavillion Bldg. 

215-886-0383 
Tex Dallas, -Dunbar Assoes., Box 30511 214-239-7151 
WashSeattle, Underwood & Underwood, 12422 Eight 

Ave., S.. .. 206-243-7070 
, EXP: Wisc., Milwaukee, CHICA, 4201 N. 27th SI. 

. 414-442-7800 
SHAMBAN, W.S. & CO., 11543 W. Olympic Blvd., Los 
. 'Angeles; Caiil., 90064, Tel: 213-397-2195, TWX: 

910-336-1261; Sis. Mgr: R. Bell 
SHANDA LABS., Div. G. Callahan & Co., Box 24, Closter, 
" N.J., 07624,"Tel: 201-768-1209; Pres: M. Sanzari 
SHANE INDS., '608 Vaqueros Ave., Sunny Vale, Cal., 

94086, Tel: 408-245-7320; Sis. Mgr: H.E. Shane 
SHANNON LUMINOUS MAT'LS., 7356 Santa Monica 

Blvd., Hollywood, Cal., 90046, Tel: 213-876-2~60; P.A: 
I. t::Se8r 

SHARPE AUDIO DIV., Scintrex Inc., Amherst Ind'i. Pk., 
Tonawanda, N.Y., 14150, Tel: 716-691-6910; Mktg. 
Mgr:,A.H.S. Pickburn 

SHEPARD DIV .. Vogue Instr. Corp., 131st SI. & Jamaica 
" Ave., Richmond Hill, N.Y., t 1418, Tel: 212-641-8800, 
, TWX: 710-582-4796; Dir. Peripheral Prods: B. Wagner 

NC Winston-Salem, W. Brown, 1108 Burke SI. 
919-725'5384 _ 

Ohio Cincinnati, Tri-State, 1717 Section Rd." 
513-631-5060 

Pa Pittsburgh, H. Johnson, 636 Moreland Dr. 
412-923-2877 

SHEROLD CRYSTAL PRODS., TycoLabs., 1510 McGee 
Trafficway, Kansas City, Mo., 64108, Tel: 

.816-842-9792, ,TWX: 910-771-2181; Sis. Mgr: M. 
,Putthoff . ' , 

SHERWOOD ELCTRN, LABS., 4300 N. California Ave., 
Chicago, ill., 60618, Tel: 312-IR-8-7300; Sis. Mgr: R. 
Cousins ' 

Tex Addison, Parvin Sis., Box 307 214-239-9148 
Utah Salt Lake City; Arrowhead SiS., 49W. Malvern 

, , ' 801-855-4561 
WashSeattle, National Co., 69 Marion 206-623-7060 
EXP: Fla., N. Miami Sch., Man Rep Assoc., Box 68 

. , ' 305:949-6391 
For: Can., Mississauga, Onl., Anbak Sis., 3208 

lenworth Dr. 416-625-1061 
For: Can:, lie Perrot Sud; Que., Anbak'Sls:, 2180 Blvd. 

Perrot 514-453-6375 
SHAKEPROOF DIV., Illinois Tool Works, SI. 'Charles Rd., 

Elgin;' ill., 60120, Tel: 312-741-7900, TWX: 
, 910-251:3364; Sis. Mgr:R~W. Stoecklein' 

SHALlCO, INC., Box 1089, Smithfield, N_C., 275n, Tel: 
919'934-3135, TWX: 510-939-1455; Sls.,Mgr: M.D. Sutton 

'Pgs. 1950,1951 
Cal Hawthorne, W C V Co., 14125 Inglewood ' 

213-772-4479 
Colo Englewood, Vinson, 3600 S. Lincoln 303-789-2203 
Fla Orlando, Ridge Instr., 2227 Seely:\05-293-4711 
Kans'Shawnee Mission, Thomas & Modricin, 5450 

"Buena Vista' ',913-432-2131 
MassBrorikton; Forsberg 'SiS., 646 Summer SI. 

, 617-522-6300 

SHIBADENCORP. AMER., 58-25 Bklyn-Queens Expwy., 
Woodside, N.Y., 11377, Tel: 212-898-1261, TWX: 
710-582-2495 

SHIGOTOINDS., LTD., 350 Fifth Ave., New York, N.Y., 
10001, Tel: 212-695-0200; Sis. Mgr: M.N. Rubin 

SHOTEC INC., Box 678, Clearlake Oaks, Cal .. 95423, Tel: 
;707-998-3381 

, SHOWA MUSEN KOGYO CO., LTD., 5-5 6-Chome 
'Togashl, Shlnagawa-Ku Tokyo 141, Japan, Tet 

785-1111 ...... _ .. _ ..... _ .... _ .... __ .... _ ..... _ .. _._ ... _ ... _._ .... __ .. __ .. Pg. 2715 

SHUR~LOK CORP., 1300E Normandy PI., Santa Ana, 
Calif., 92711, Tel: 714-547-8891, TWX: 910-595-1544; 

, Sis. Mgr: D.B. Kreider 
, SHURE BROS., INC." ?22 Hartrey Ave., Evanston, III., 

60204, Tel: 312-328-9000, TWX: 910-231-0048; Sis. 
Mgr: CL McCabe" ' 

, SHURITE METERS, 428 Chapel SI., New Haven, Conn., 
06508, Tel: 2Q3-787-5824; Sis. Mgr: W.A. Oliver 

(Refer to J-B-T Instrs. for Sales Office Information) 
SIBLEY CQ:, Haddam, Conn, 06438, Tel: 203-345-4523; 
- Sis. Mgr. J.C. Wheeler 
SIEMENS CORP., Comps. Div., 186 Wood Ave., S.,lselin, 

N.J., 08830, Tel: 201-494-1000; Adv. Mgr: D. Kobes 
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SIEMENS CORP .. Measuring Inslrs. Div.,·186 Wood Ave., 

S., Iselin, N.J.; 08830, Tel: 201-494·1000, TWX: 
710-998·0588; Ow. Mgr: Mr: B. Thiele . 

SIEMENS CORP.,' Power Equip. Div., 186 Wood Ave .. S., 
Iselin, N.J .. 08830, T.el: 20j.494.1Ooo;: Sis. Mgr: H. 
Sledlbauer . . 

SIEMENS CORP., Comm. Eq. Div., 186 wood .Ave., 5., 
Iselin, N.J., 08830, Tel: 201.494·1000, TWX: 
710·998·0588; Div. Mgr: D. Seidel 

SIERRA ELEC.,.Dlv. Sola Basic Inds:, 15100 S. Figueroa 
51 .. Gardena, Calif., 90248, Tel: 213·321·1000; Sis. 
Mgr: L. Keeshen 

SIERRA SVs., 2255 Old MIddlefield Way, Mountain 
View; Cal., 94040; Tel: 415-969-3056; Sis. Mar: B. 
Doberty - ......................................... _ .................... _P9.872 
Colo Boulder, J. Smilh &. AssoCs., Box 3257 .. 
'. .. '. 303·449·7509 

Md Arnold, L8CCO Sis. Co., 724. Cartisle Or. 
. 301·757'4785 

Mass Newburyport, Gilway Sis. Co., Box 584 
· . .... 617-465·7568 

NM Albuquerque, J. SmIth, Box 84112 .505·255·2111 
Tex Richardson, C. Tinch, First Bank & Trust Bldg. 
. .. ..: . . 21.4·.231·1322 

SIFCO METACHEMICAL, Dlv. Steel.lmprovement& Forge 
.. Co., 935 East ~3rd SI., Cleveland,Ohio, 44103, Tel: 

216·881·8600, TWX: 810-421·8464; Sis. Mgr: J.N. 
Popely. . 

SIGMA INSTRS.,.IN.C., 170 Pearl 51., Bi8inlree, Mass., 
02185, Tel: 617·643·5000, TWX: 617·8:48·0532; Pres: 
L .. R. Flynn . 

SIGMA SYS. CORP., 3163 Adams Ave .. San Diego, Calif., 
92116;Tel: 714·283·3193; Sis. Mgr: T. Stewart 

S.IGNAL ANALYSIS INDS. CORP., Saicor, 595 Old Willets 

~~:: ~~u:~::ge, N.Y., 11787, Tel; 516-234·5700; 

SIGNAL TRANSFORMER,' 1 Junius' St., . Bklyn., N.V., 
11212, Tel: 212-498-5111; Sis. Mgr: A. Leibowitz 

Pas. 2971-2982 

SIGNALlTE, . Dlv-Gen. Instr.Corp., 1933 Heck' Ave" 
NepJun., N.J., 07753, . T.1: 201-775-.2490, TWX: 
201-775-2255; SIs. Mar: C.R.Dougherty 

Pgs. 1492,1952 
Ariz Phoenix, Williams .Assocs .•. 2250 N. 16th 

. 602·254·6085 
CalLos Altos; W. Posey; 175S. San Anlonio 

· '.' , 415·984·7771 
Cal Glllndale, Signalite, 229 N: Cenlral 213-247-8190 

. Colo Denver, Williams Assocs., 4971 Jackson. ' .. 
..... 303-388-4391 

Ga Atlanta, J. Joyner, Box .10678 404.758·7496 
'1\1 Elk Grove Vlg., J. Twist, 1301 Higgins Rd. 

. . 312·593.0200 
Ind .Ft. Wayne, R. Whitesell, 3426 Taylor. 51. 

· . . . 219·432·5591 
Ipd Indianapolis, R. Whitesell. 6691 E. WaSh: 

317-359·9283 
Ky Louisville, R. Whitesell, 3620 LeXington' 

. . 502-893-7303 
Md . Baltimore, Component SiS., 7 Church 

301-484·3647 
MassNewton, Techmar, 56 Elmwood 617-444-8130 
.Mich SI. Joseph, R. Whitesell, Shepard & Benning Bldg. 

. 616·983-7337 
MiCh Southfield, R. Whitesell, Southfield Ctr. Bldg, 

· '313·358·2020 
Minn SI. Paul, E. Melius, 3758. N. Dunlap 612-484·8541 
Mo SI. Louis, L. Harry, Box 12608. . 314·87.2-3183 
Mo Grandview, L: Harry, B9X.288· 816·763·3634 
NM Albuquerque, Williams, 420 Washi~gton S.E. 

. 505-255·1638 
NY Penfield, J.E. Blair, 15 Stone Island La. . 

. .'. . . 716·586-2030 
NC Charlotte, B. Henry, 1043 Providence . 

. 704·375-8958 
Ohio Cillcinnati, R. WhltEisell,'I172 W. Galbraith 

..... . .513-521·2290 
Ohio Cleveland, R.O .. Whitesell & Assoc:, 21139 'Lorain 

Ave: 216-333-2585 
Ohio Dayton, R. Whitesell, 4133 S. Dixi!! 513·298·9546 
Pa Lafayette Hill, M:· Lader, 628 Ridge Pike 

. 215-825-3177 
Pa Pittsburgh, R. Whitesell, 201 Penn Ctr. Blvd. 

412·242.0100 
Tex Dallas, J. Guenther, 5121 McKinney 214·528-8286 
Tex Houston, J. Guenther, Box 55525 713,~68·0232 
WashSeattte, Blum .& Assoc., 2300 N.W.97th 

. 206-782·1600 
Wlsc WaukeSha, J. Twist, 540 Catskill Rd. . 

414·786-6330 
For: Can., Scarborough, Onl., Lake Engrg., 123 

Manville 416·751·5980 
SIGNATECTION,INC .. 225 Crescent SI., Waltham, Mass., 

02154, Tel: 617-894·5671; Sis. Mgr: P.J. Costigan 

See PaGe 957 for TRADE NAME DIRECTORY 

SIGNATRON, INC., 27 Hartwell Ave., Lexington, Mass., 
.. 021.73, Tel: 617·861-1500; Sis. Mgr: R.L. Murphy 
SIGNETICS CORP., 811 E.Arques Ave., Sunnyvale, Calil., 

94086, Tel: 408·739·7700, TWX: 910.339·9220; Sis. 
Mgr: I. Cooper .... . . 

SIGNETICS MEAS/DATA, 341 Moffett Blvd., Mountain 
View, Cal., 94040, Jel: 415·961·9384, TWX: 
910-379·6939; Sis. Mgr: R. Prescott 

SILICON GEN'L., INC., 7382 Bolsa Ave., Westminster, 
· Cal., 92683, Tel: 714·839·6200, TWX: 910·596·1804; 

Sis. Mgr: W.O. Bell 

SILICON TRANSISTOR CORP., EaSt Gate Blvd., Garden 
City; N.V., 11530, Tel.: 516-PI-2-4.100, ~: 
510-222-8258; Mktg. Mgr: L. Harrison . 

Pg&. 1822-1835 
SILICONE SEALS, 3694 Milwaukee Ave., Chicago,' III., 

60641', Tel: 312·282·3787; Sis. Mgr: L.E: Brown 
SIUCONIX, INC., 2201 Laurelwood Rd., Saota Clara, Cal., 

95054. Tel: 408·246-8000, TWX: 910·339·9216; Sis. 
Mgr: L. Lynberg " 

SILLCOCKS·MILLER CO., 350 W. Parker Ave., 
.' Maplewood, N.J., 07040, Tel: ·201·762·6171; Sis. Mgr: 

J.F. Herslow '. .....:.. 
SILVER, G.H. & ASSOCS., Box 21, Newtonville, Mass., 

02160, Tel: 617·332·7747; Sis. Mgr: G.H. Silver' 
SIMMONDS PRECISION PRODS:, INC., Rockingham Rd., 

; 'BelloWs Falls, 'VI., 05101, Tel: 802-463·4576, . TWX: 
· 710·227.0714; Cusl. Svc. Mgr: J.M. Corliss 
SIMONDS SAW & STEEL, Div. Wallace·Murray Corp., 

.. Intervale Rd., fitchburg, Mass.;' 01420,. Tet: 
617.343'3731; Dfr. of Mklg: P. Scott 

· SIMPLATROL PRODS. CORP., 675' Planlation SI., 
WorCester, Mass., 01605, Tel: 617·791·6308; Gen. 
Mgr: H. Peterson . 

SIMPSON ELEC. CO., 5200 W. Kinzie St, Chicago, III., 
60644, Tel: 312-379-1121; .Sls. Mgr: M. Buehring 

Pgs. 556,557 
Alas Anchorage, H. Lang, 14de W. 47th 279·5741 
Cal Burlingame, W: Purdy, 770 Airport BI. 

415,347·7701 
Cal Fair Oaks, W. Purdy', 7650 Ward La. 

. 916·961-8894 
Cal Monrovia, Simpson Sis., 232 W. Maple 

. 213·359·8132 
Colo Denver, R. Bowen, 1.440 S. Santa Fe 

, . . . 303·722-4641 
Conn Meriden, P. Sturgeon; 99 Colony Si. 

203·237·1112 

DC Wash., .S. MacDonald, 33081.4th .SI. 2~':265':i938 
Fla . N: Miami Bch., Cartwright& Bean, 20100 N.E. 

25th' '305·945·2962 
Fla Orlando, Cartwright & Bean; 601 N: Fern Creek '. 

Ave. . 305·425·8284 
Ga Atlanta, Cartwright & Bean, 3223 Cain's Hill. PI., 

NW. 404.237·2273 
Haw Honolulu, Earl Assocs., 2825·B Ualena SI. 

'. . .... .847.3028 
\\I Chicago, Simpson Elec., 5200 W. Kinzie. 

. '. 312·379·1121 
Ind Indpls .• Thomas & Sukup. 2060 E. 54th . 

. .. . 317·251·4574 
Kan.s Shawnee MiSSion, Kathrins, Kelly, Boswell; 5460 

Buena Vista ! 913·722·0000 
La Metairie. Cartwright & Bean, 7010 Magnolia 

.. . 504-887·5225 
Md Baltimore, S. MacDonald, 55oo,Hartlord 

, . '. 301·254·3380 
Md ,wheaton, A; Swanson, 11501 Georgia 

. 301·020,9027 
Mas.sCheS\flut Hill, P. Sturgeon,. 1330 Boylston . 

. ,61N3~'7710 
Mich DetrOit, R. Merchant, 18411 W. McNichols 

313·535,6000 
Mich SI. Joseph, R. ~erchant, 505 Pleasant 

616·983·7378 
Minn Mpls., M. Foster. 228 S. Cedar Lake Rd. 

.' . ". . 612·374·2612 
Mo SI. Louis, 'Kathrinus, Kelly; Bo.swell, 2427 

Brentwood Blvd.' '. 314·962·5627 
NM Albuquerque, C. CarlbOrg, 2611 Quincy NE 

'." 505·265·1579 
NY 'Great Neck, Silnpson Instr.Sls. & Svc., 13~ 

Cutter Mill Rd. 516·HU·2·3103 
NY, N. Syracuse;' L Allen, .426 S. Main SI. .. 

315·458·7470 
N'( Snyder, L. Allen, 176 MI. Vernon 716·839·3300 
NC Charlotte, Cartwright & Bean. 625 Harwyri 

. 704·333·6457 
NC Raleigh,Cartwright & Bean, 1016 Belfast .. 

, ... 919·834·8106 
Ohio Cincinnati, Baehr, Greenleai; 9505 Montgomery 

.' . . . 513·891·3826 
Ohio CI&veland; Baehr, Greenleaf,147oo'Detroit 

. 216·221·9030 

Ohio .Columbus, Baehr, Greenleaf; Box 5722 
614·486·4046 

Ohio Xenia, Baehr, Greenleaf, 925 Factory 
513·426·5485 

Ore Portland, Earl & Brown, 2041 S.W. 58th .. 
503·292·9145 

Pa Phila., S. MacDonald, 1531 Spruce 215·545'.1205 
. Pa Pittsburgh, S. MacDonald, 7805 McKnight 

412·366·2643 
Tenn MemphiS, Cartwright & Bean, 560 S. Cooper 

901·276-4442 
Tex Dallas, J. Schoonmaker, 2995 Ladybird· 

. 214·357-8481 
Tex Houston, J. Schoonmaker, 8619 Mayridge.Cir. 

713·498·5778 
.Tex San' Antonio. J. Schoonmaker, 107 Winnetka 

512·342·0251 
Utah Salt Lake City, R. Bowen, 1380 W; .North Temple' 

. 801·364·4632 
WashSeattle, Earl &.Brown, 2047 14th Ave., W. 

206·284·1121 
Wisc Milwaukee, E. Dickinson, 3612 N. Green Bay 

. . 414·264·1080 
EXP: III., Chicago, Simpson Elec., 5200 W. Kinzie 

. . 312·379·1121 
For: Carl., Downs"iew, Onl., Bach·Simpson, 101 

Oakdale' '416·742·5151 
For: Can.; Loridon, Onl.:Bach·Simpson, 1255 Brydges 

. 519·451·9490 
SINCLAIR RADIO LABS., 122 Rayette Road, Maple, Onl., 

Can., Tel: 416·889·8800; Sis. Mg'r: W.M. Peace 
SINGER CO., Diehl Div., Finderne Ave:, Somerville, N.J., 

08876, Tel: 201·725·2200, TWX: 710·480·9325; Sis. 
· Mgr: S . .'o. Jaffe 

SINGER·GENERALPRECISION,INC., Kearfott Div., 1150 
McBride Ave., Little Falls, N.J., 07424, Tel: 
201·256·4000, ,TWX: 710·988·5700; Sis. Mgr: W. 
Quigley 

SINGER INS'niuMENTATION LOS ANGELES OPER., 
3111 S. LaC.\enega Blvd., Los Angeles, Cal., 90016, TEiI: 

· ~ loJ-D'U"~/a II I ~A: IflLNI4U-a;S:»Ui ::iIS. Mgr: w. tsecner 
· . Pg.562 

(Refer to Singer Instr. Palo Alto Oper. for Sales Office 
infol1)1ation) 

SINGER INSTRUM'ENTATION PALO .ALTO OPER., 3176 
Porter Dr.; Palo Alto, Cal., 94304, Tel: 415-493-3231, 

· TWX: 910-373-1765; Sis Mgr: P. Fulton ...... ; ..... Pg. 562 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton Ave. 

. ·205·534·977t 
Ariz Ph(lenll,: Williams Assocs., 2250 No. 16th 
Cal Pasadena, Ward· Davis Assocs., 770 S. Arroyo 

Pkwy. . 213-684·284.0 
Cal Sari Diego, Ward·Davis Asso(:s.,.:9045 Balboa 

. Ave.' . 714·277·8081 
Cal 'Santa Clara, Ward·Davis Assocs., 3000 Scott 

Blvd. . . 408·246-9202 
Colo Denver, Williams Assocs., 4971 Jackson SI. 

303·388·4391 
Fla Orlando, Gentry Assocs., 550 N. Bumby Ave. 

305·841·7740 
III Chicago, Carter Elctrns., 4919 W. 63rd SI. 

312·585·5485 
Ind Indpls., Carter Elctrns., 6333 Hollister Or. 

. ..... '. 317·293·0696 
Kans Leawood, Poly.Onics, 4434 W. 90 Terr. 

913·648·4173 
Md· . Kensingtol), Elctrn. Mktg., 1150.1 Huff CI. 

. 301·881·5300 
MassWaltham, Meas. Consultants, 195 West 51. 

617·899·4400 
MiCh·DetroitrWKM Assocs., 1474 E. Outer Or. 

313·892·2500 
Minn Mpls., Carter Elctrns., 1025B Evergreen La. . 

612·544·9393 
Mo Hazelwood, Poly·Onies, 47 Village Sq. etr. 

I 314.837·0597 
NJ Union,.SBM Assocs., 1519 A Stuyvllsant Ave. 

, 201-687·8737 
NM Albuquerque, Williams Assoes., 420 Washington, 

. S.E. 505·255·2638 
NY Rochester, SBM Assocs., 45i5Cuiver Rd. 

716-206·1400 
NC Burlington, Gentry Assocs., 116 E. O'Neal Ave. 

919·227·2581 
Ohio Cleveland, WKM Assoes.,16141 Puritas Ave. 

216-267·0445 
Ohio Dayton, WKM Assocs .. 6073 Far Hills Ave. 

513·434·7500 
Ore Hillsboro, Showalter·Judd, 1445 N. E. Arrington' 

503·648-6372 
Pa King of Prussia, Elctrn. Mktg., 210 Goodard Blvd. 

215·265·1600 
Pa Pittsburgh, WKM Assocs., 90 Clairton Blvd .. 

412·892·2953 
Tex Houston, Data Mktg. Assocs., .3925 C Oacoma SI. 

713·686·9627 
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SIN - SOM MANUFACTURER5'& SALES OFFICES DIRECTORY 

Tex Dallas. Data Mktg. Asscics .• l0048 Monroe Sl 
, ,214-31i8-4643 
WashSeattle. Showalter-Judd. 1806 So. Bush PI: 

206-324-7911 
Wisc Milwaukee. Carter Elctms .• 6400 W:Capitol Dr. 

414-464-5555 
'For: Can.; Mississauga. Onl..AI Crawford AssoCs .• 

6427 Northam,Dr. 416-678-1500 
For: ,Can., Ottawa. Onl.. AI Crawford Assocs .• 376 

Churchill Ave. 613-725-3354 
For: Can .• Longueull. Que .• AI Crawford Assocs .• 157 

Rue SI. Charles W. ' 514-670-1212 
For: Can:. Vancouver. B.C .• AI Crawford Assocs .• 1820 

Pandora SI. . 604-253-7136 
SINGER - TELE-SIGNAL. 250 Crossways Pk. Dr .• 

Woodbury. N.Y:.11797,. Tel: 516-921-9400; Dit. CQII\m. 
Mktg: W.A. 'Werber 

SITCO ANTENNAS. '10330 N.E. MarxSl, Portland. Ore .• 
97220. Tel: 503-253-2000; Pres: G. Berliner 

SJOBERG. C. & SON. INC .• 415 Station SI.. Cranston. RI. 
, 02910. Tel: 401-461-8220; Sis. Mgr: C. Sjoberg, Jr. 

--- AdverHsement ---

We specialize in the' development and 
manufacture of terminals,' "Little 
Gem',' connector clips, strain reliefs. 
etc. together with the machines and 
dies for, applying. Spedal terminals 
and' related hardware will be devel­
oped to your satisfaction. or to your 

. specifications if our stock items do not 
meei, your requirements. Requests for 
samples, catalogs, and quotations are 
invited. 

SKG ASSOCS .• INC .• 206 EustisSt.; Boston. Mass., 02119. 
Tel: 617-442-3300; Sis. Mgr: D.C. Brayshaw ' 

SKINNER ELEC. VALVE DIV .• Skinner Precision Inds.:lnc .• 
95 Edgewood Ave .• New Britain, Conn .• 06050. Tel: 
203-225-6421. TWX:, 203-225-2591; V. P. ~ktg: :A.H. 
.Nichols .. ' " , 

SKINNER ~OL YNOfD DIV .• Skinner Precisiori Inds., Inc .• 95 
Edgewood Ave.. New' Britain. Conn., 06050, Tlil: 
203-225-6421. TWX: 203-225-2591; V.P. Mktg:, A.H. 
Nichols ' 

SKOTTIE ELCTRNS .• INC .• Line SI.. Archbald, Pa .• 18403. 
Tel: 717-876-1686; Sis. Mgr. & V.P: R. Aldana ' 

SKURKA !=NGRG. CO., 4002 N. Mission Rd .• LoS AngeleS. 
Calil .• 90032. Tel: 213-221-6113; Sls.Mgr: W.L. 
Stockstill,"'. 

SKYDYNE. INC .• River Rd .• Port JerviS. N.Y., 12771, Tel: 
914-856-6658. TWX: 510-260-1249; Sis. Mgr: W.F. 
MacCallum . .., 

SLAUGHTER CO., Moore & Halley Sts., Ardmore, Okla., 
73401, Ter: 405-223-4773, TWX: 405-223'6832 . , 

PgL 558,559 
'. ---,-' Advertisement --'-'-.-' 

Manufacturers' of Test Equipment;.,. 
'n~l)l~tk,n T~dprc: ~~hlp. Anti HAT_ 

.. ness Testers.. .Megohmmeters ... · .. 
.Stroboscopes. .' .Coil and Winding 
Testers .... Automatic Test Systems; • 

. .For Production and Engineering. 

SLEPIAN. 'ARTHUR& CO., 412 Housatonic AVe •• 
Bridgeport, Conn., 06608. Tel: 203-366-5294; Sis. Mgr: 
M.L. Madow .' . . . .. 

SLOAN CO., 7704 San Fernando Rd., Sun Valley, Cal;, 
91352, Tel: 213-875-1123; Sis. Mgr. R.L Uoyd 

. . Pgs. 1494-1499 
Ala Huntsville. 20th Century Mktg .• Inc .• Box 6127 

'205·772-9237 
Ariz Scottsdale. Artec. Inc .• 403 N. Old Scottsdale 

602-947-6304 
Cal' Palo Alto. R. Banks. 1032 Elwell CI. 

415'964-4464 
Colo Denver. Elctrn. Sis .• Inc., Box 22011 

303-771-6300 
ConhMeriden. Eagle Assoc., Box 921 203-237-5527 
Fla' '. Altamonte 'Sprgs:. W.M.M. Assoc .• 515 TIVOli Ct 

305-831-4645 
. Fla Clearwater. W.M.M. Assoc .• 1260AS. HIgh!and 

. . • 813-448-0075 
Fla Pompano Bch .• W.M.M. Assoc., 721 SE 61h Ter: 

305-943-3091 
III Morton Grove. E. Flaxman'. 9202 Wauk8ganRd. 

312-965-3988 
Kans Wichita, L. Florence. 2900 Woodland. 

316-638-7226 
MdBethesda. W. Mount,4924 SI. ElrnoAve. 

301-657-9312 
Minn SI. Paul. Cahill Assocs .• 3000 Hudson Rd. 

612-739-6445 
Mo Kansas City. L. Florence. 406 W. 34th SI. 

816-561-7222 
NJ . 'Cherry Hill. Quality Components. Box 583 

.. 609-428-6266 

NY New York, E. Glass. 250 W. 57th 51. 
212-586~4O 

NY Syracusa(DitWIIt}; .H.Murray. 6585· Kinne' . 
. . ,. , 315-446-5555 

. Ohio Rocky River, Compar, 21Ql0 Center Ridge .Rd. 
, .' , •. . .' .. ' ... 216-333.,4120 

Tex Danas. W. Reese, 3131 Stemmons,Expwy. 
'. 214.:aas-6S75 

Tex Houston, W. Reesll. 24OOW. Loop 5 . 
713.,621-3134 

WashSeattle, Elec!rp Reps. Inc .• 2047 1.4th W 
.' '. . " 2~282-7944 

'Wise Milwaukee; Ed l'iaxman Assoc., 1225. N.Watll' : 
Sl .' , 

"For: Can., Downsview. Onl..Wl1Ittsker Elactrns.; 43 
Troutbrook Dr. '.... 416-247-7454 

For: Can;, Ottawa, Ont., WhIttaker' Elctms. , 42'Hpwden 
. Ave. . 613-224~1221 

For: Can., Roxboro. Que., Whltte~er Elctms., Box 216 
. 514-68a::a621 

SLOAN TECHNOLOGY:CORP., 535 E. ·MoriIBelIO·St., 
Santa Bsrbare, Call.I •• 931Q3. Tel: 80.5-963-4431; Mktg. 
Mgr: W, SteVenson' . 

. SMALLWOOD. S.G .• LTq .... 39.1-397 King St •• E .• Ki1c11ener. 
Onl.. Canada •. Jel: 619-745-9583; Sis. Mgr: S.G. 
Smallw,ood 

SMITH, HERMAN H~ 'NC~ 812 Snedlker Ave., BrcrYn.. 
N;Y., 11207, Tel: 212-272-11400, TWX: 212-783-8070; SIs. 
Mgr. S. Fleischman ....... _._ ................... i>gs.2716,2717 
Cal Los Angeles. E.E. Strassner' Co .• 3121 Los.Feliz. 
, Blvd. . 

Cal San Carlos, E.E. Strassner Co •• 601·03 County 
" Rd. . ..'. ..... '.' 

.CoIo Denver,l<oethel'.()ox Co •• 1327 5, Inca '51. 
Haw Honolulu, Earl Assocs .. Box 2845 
III ChiCago, J.J. ~ride Sis. Co., 6054 Touhy AVe. , 
Ind Indianapolis. Schr08der-LoorniS, 810 E. 64 51. .. 
Md Silver Spring. M,F. Taytpr Co., 9431 'Georgia Ave. 
Mass Needham, Coakley, Boyd & Abbelt, Inc., '1424 . 

Highland . 
Mich Ferndale. ShlllCll, Inc .• 23529 W60ctward Ave. 
Minn Minneapolis, C.R. Gibli Co .• 1311 W.25th 51. . , 
Me St. L9iJis. ~owell. Kangas & Assoc .• Box 26 
NY No. Syr:acuse. 1:.0. Allen; inC:, Box 205 
NY Yonkers" J. Brown Assocs .• 207 Rosedale Rd. 
()hio, W. Richfield, N: Bear Coip;, 3435 Sb-eelsboro Rd. 
Pa PIlIla. D.E.S. Component Sis .• 4733 N. Marshall 
Pa. Pittsburgh. M. Wolison. 201 Penn Clr. Blvd.' 
Tex ' Dallas. McKinney SiS., Co., 1303 Chemlclil 51. .' 
ExP: N.Y.,Ney( York. Morhan Export Co .• 458 

Broadway . 
FOr: Can;, ToronlO. Ont., AUas Radio Corp .• 50 

WmgoldAve. . 
SMITH, JUDSON A. CO .• Boyertown.Pa .• 19512, Tel: 
, 215c367-2021; Sis. ~gr: D.T. MacN8ir 

SMITH-MEEKER ENGRG. CO., 157 Chambers St., New 
.York, N.Y., 10007. Tel: 212-WO-4-551D . 

SMIl:!'!, ROBEf\T ELEC. CO,! Instr, Div .•. 70.Edwards St., 
. Ijartford, cOnn., 06120. Tel: 203-522-7245; Sls.Mgr: 

H.J.Smlth '. .' .. . 
SMOQTH-ON,INC .• 1000 Valley Rd., Gillette, i'l.J .. 07933, 

Tel: 201-647-5800; Vice Pres: G.T. Morse . 
SNAP-ON TOOLS CORP., 8120 28th Ave •• Kenosha, 

Wise .• 53140, Tel: '414-654-8881; Sis. 'Mgr. ·G. 
Harririllton ',' ,.' 

SNC MFG. CO .• INC .• P.O. Box 470; oShkosh. Wlsc •• 
549(11, Tel: 414-231-73.70; 518. Mgr. V.H. Young 

SNELGROVE; c. II.. LTD.,141 Bond Ava., Don MIlls, Ont. 
C~n'1 Tet 416-447-1531, TWX: 61D-492-1~54 . 

Cal Agouia. JBAssOcs., Box 364 . 
Fla EauGallie. USmitII& A~ .. Box 1506· 
MassWaban, QRC Co .• 134 Upland Rd .. 
NY Grellt NI!CIi, F. Tyllnskl Co., 425 Northem Blvd. 
Ohio Claveland, Comporiant/lnsulatlon. 14235 D8troH 

Ave, 
SO-LOW i:NVlRONMENTAL EQUIP .• 1743 Claneay AYfI., 

Cincinnati. OillO, 45212, Tel: 513-631-6903; Sis. Mgr: 
W.J. Schum 

SODERBERG MFG. CO., INC., 628 5: Palm A~ .• 
. . ~ra, Cal .• 91803, Tel: 213-283-7676; Sis. Mgr; 

LP. AppaIman 
SOLA ELEC .. DIV .• Sola Ei8iiic l;'ds., 1717 BusSa Rd., Elk 

Grove ,Village. 111.,60007, T!II: 312-HE,9-2800. TWx: 
. 910-222-21158; A¢!. Mgr: D.E. Fullam . . 

SOLAR ELCTRNS; .CO" :.lIPl N., Highland, Hollywood. 
Calli .• ~0038, Tel: ~13-462-0806; 518. Mgr: A.T. Parker 

See Page 3073 To Get Yolir Copy ofthe "adl~Electronlc Master 
\ 

" .'. ---' Advertisement --­
A unlqu'e iine ofinst.ruments;' cQmpo-

· nenis . and accessorieS .to· assist· the 
RFI/E~Cengin~dn complying '1"ith 
MIL-1-618ID, MIL-1-16910C, MIL­
STP-826A and MIL-STP-46 L Tren­
sient generators"audlo power sweep 
generators, L~SNs, current probes, 150-. 

: laHon transfqqnef!,' EMI pQwer me­
ters, feed-thru capacitors, ~MI filteJ:S 
and wave filters. 

. SOLA'l'RON .•. ENTERPRISES. 421 ,E. Beach Ave .• 
· . Inglewood. Caiif., 903Q2.'Tel:213-j17I!A961; Sis: Mgr: 

D.S. Rathje '.., . .. 

SOLDER REMOVAL CO .•. l.0n E.,Edila PI •• Covina. Cal., 
91'1'22; Tel: 213:a31-0985; Sis. Mgr: J.C. Hcicid . 

SOUD CONTROLS •. INC.. 64.05 Cambridge St •• 
Minneapolis; Minn., 55426. Tel: 612-920;9500; V.P. Sis: 
R. Kokesh , . ,.".; , . 

!;IOLID, POWER CORP .• 440 Eastern Pk-w .• Farminlldale, 
· N.Y.. 11735. .Tel: li~,6-694-2883; V.P. Mkig: G.A. 
HildeI?rand 

SOLID STATE DEVICES, 12741 Loa Nletoa Rd~ Santa 
Fe' Springs, car;, 90607,·iet213-6aa.os29, TWX: 
910-586-1881; Sls',Mgr. A.N. ApplebaUm . . 

· ,. . ., . Pgs. la3e-184O 

.oJa Birmingham. Tach. Mktg., Box 5971 205-671-5431 
ArizP~.'C.G: Asscx:s .•.. Box 15566 . 602-947,1I4811' 
Cal' Mountain View. Nor-Cal; 2880 Bay Shore' 

Frontege. . 415-961.-8121 
Csi San Diago.Earle. 4433 Convoy 51. 714-278;5441 
Clil Tustin. RMS ASsocs .• 13652·Fairmolrt Way 

" 714-541-3295 
Colo Boulder, J. Smith. 310 SeminOle' 303-449-7509 
Fla Hallandale, Tach. Mktg .• Box 121 305:563-8585 
Fla. Orlando, Tach. r.Ak~9., 1511 E .• Robinson' 

. ." , " . 305~43-25oo 
Fla 51. PeterSburg. Tech. Mkigf. Box 121116 
Ga Marifitta. Tech. Mktg .• Box'1152 404-435-0079 
III' ChicligoiComm .. Engrs., .7106 N. Westem· '.' 

. ' ..' 312-761-0548 
Ind Franklin. Comm. Engrs .• 1624 RobertS . 

317-783-7143 
MassBrooklirie. Tech: Prods.; 239 Harvard SI. ' . 

· 617-731-0858 
NJ Riverdale. camp-Tach Sis ... BOx· 50 201-635-0332 
NM Albuquerque. J. Smith. 401-B San Pedro. N.E. 

. . 505'255-2111 
NY Lynbrook, CQII\P-Tach. Box 384 516-593-2628 
NY Manlius. A.L. Perkins, Box 217 315-682-5005 
NC Greensboro, TiIch.·Mktg:. Box'6664 919-274-2570 
OhIO Dayton. Comm, EngrS .• 34 N. Clinton 51. 

· '. 513-434-6871 
Pa Phila. schibieY;'11110 AulDbonn 215-676-9885 
Va 'Falrfax, Schlbley. 10604 Warwick Ave. 

. . . 703-591-3006 

SOLID STATE ELCTRNS.; 15321 Rayen SI., Sapulveda, 
, Cal~ 91343, Tel: 213-894-2271; SIs. Mgr. E. Y. Politi 

, . .' Pgs. 954,2006 
III . . Chicago. LGS Elctms .. 5642 W. Diversay . 

312-622-8183 
Pa' , Philadelphia. WF Assocs.; Bo~ 8821 

215-KI-6-4121 
SOLiDSTATE CONTROLS, INC .• 600 Oakland Park ·Ave., 

· Columbus; Ohio. 43214, Tel: 614-263-1886 
-' --·.-.Advertisement -.-.-.-' 

..SCI specializes in stiltic in~erierSand 
. ~oinpletely,uninterrupiible po~er sys~ 
· tems ranging from 1/2 to over 500 
'KVA'single and three phase, for ,pro­
viding transient-free, cOinpletely 'no­
break. power, to . critical 
instrumentaiion and computer loads. 

· Long, reliable experience as "state-of-... 
the-art" Iellder in wide range of highly . 
selective industries concentrated in 
uiilities, oils,' chemicals, pipelines, 
'process industries. . 

SOLITRON DEVICES. INC., 8808 Balboa Ave.; san Diego. 
Cal:, 92123, Tel: 714-278-8780. TWX: 910-335-1221; 
Sis. Mgr: F. Feldman 

~OLlTRONDEVICES. 256 Oak Tree Rd.; Tappan, N.Y., 
10983. Tel: 914-359-5050. TWX: '110-576-2654; 51$. 
Mgr:K. Seybold 

SOLITRON DEVICES, INC .• 1177 BIIl8 HerOn Blvd •• Riviera 
Sch.. Fla.. 33404, Tel: 305-a48-431'. TWX: 
510·952-6676 . 

SOLTECCORP .• 10747 Chandler Blvd .• No. Hollywood, 
Cal.. 91601,' Tel: 213-984'1100;; Sis. Mgr: M.R. 
Solomon 

SOMERSET RADIATION LAB.; Box 1I14.ArlIngt0n. Va .• 
22216, Tel: 703-625-4255; Sis. Mgr: K. Schoinak8r 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

SON EX, INC., 2337 Philmont Ave., Bethayres, Pa., 
19006, Tel: 215-947-6100, TWX: 510-665-5485; Mktg. 
Mgr: E.B. Campbell ................................................ Pg.955 
Ala Huntsville, Currie Aerospace Assoes., Box 1424 

205-536-5650 
Ariz Phoenix. PLS Assocs., 901 W. McDowell Rd. 

602-258-0067 
Colo Englewood, PLS Assocs .• 8080 E. Union Ave. 

303-771-0140 
Fla Orlando, Currie Aerospace Assocs., Box 13229 

305-855-0843 
Md Silver Spring, Sel-Tronies, 721 Ellsworth Dr. 

. 301-589-3391 
MassWeliesley, Reptron, Box 275 710-326-1413 
Minn Hopkins, Beta Engrg. Co., 128 Jackson Ave., N. 

612-938-2551 
NM Albuquerque. PLS Assocs., 4300 H. Silver Ave., 

S.E. 505-255-2330 
NY Melville, Astrorep, Inc., 1175 Walt Whitman Rd. 

516-423-2266 
NC Winston-Salem, Currie Aerospace. Box 13029 

Salem Sta. 919-725-1927 
Tex Dallas, True Technology, 12016 Reldwood La. 

214-AD-9-7741 
Utah Salt Lake City, PLS Assocs., 5219 Major SI. 

801-262-2866 
SONOBOND CORP., Sub. Aeroprojects, Inc., 310 E. 

Rosedale Ave., West Chester, Pa., 19380, Tel: 
'215-696-4710; Sis. Mgr: D.D. Kirkpatrick 

SONOTONE CORP., Oper. Unit Gould, Inc., Elmsford, 
N.Y., 10523, Tel: 914-592-9600, TWX: 914-592-8361; 
Sis. Mgr: M. Berke 

SORENSON LIGHTED CONTROLS, 530 Oakwood Ave" 
W, Hartford, Conn" 06110, Tel: 203-236-3267, TWX: 
7111-425-0034; Sis. Mgr: F.C, Kundahl .............. Pg. 1493 
Cal Van· Nuys, P.acific Switch, 14048 Burbank 

213-873-4802 
Conn W. Hartford, Atlantic Switch, 520·'Oakwood Ave. 

203-523-5259. 
\;;a Uoravllle, t;wltcn l,;Ontrols, 5299 Butord 

404-451-3258 
III Wheaton, Conectrix, 201 N. Gables 312-653-1460 
Tex Dallas, Texaswitch, 2942 Congressman 

214-357-1768 

SOSHIN ELEC. CO., 1-18-18 Nakamogome, Ota-Ku, 
Tokyo, Japan ........................................................ Pg. 2442 
.SOSTMAN H. E .. & CO., 347 E. Uncoln Ave., Cranford, 

N.J., 07016, Tel: 201-272-5750; Sis. Mgr: R.W. Coxson 
SOUTH SHORE METAL PRODS., INC., 88-90 Allen Blvd., 

Farmingdale, N.Y., 11735, Tel: 516-249-3322; Sis. Mgr: 
A.G. Bauer 
--- Advertisement ---

S.S. offers a stock size line of'deep 
drawn cans trimmed to customer's 
length requirement at no extra cost. 
Will also produce special sizes and 
shapes complete with mounting brack­
ets, studs, etc. - mumetal and other 
shielding type enclosures are regularly 
shipped. Tape control drilling and ma­
chining available for panel boards, 
plug in strips, etc. Quality control pro­
gram to MIL-I-45208. 

SOUTHERN AVIONICS CO., Box 5345, Beaumont, Tex., 
77702, Tel: 713-842-1717; Sis. Mgr: J.B. Goodhue 

SOUTHERN ELCTRNS., 150 W. Cyress Ave., Burbank, 
Cal., 91502, Tel: 213-846-9302, TWX: 910-498-2207; SIs. 
Mgr: C. Hornblower ............ Pgs. 1548,1549,2444-2473 
SOUTHWEST PRODS. CO., 1705 S. Mountain Ave., 

Monrovia, Calif., 91016, Tel: 213-358-0181; Sis. Mgr: 
K.v. Hackman 

SPACE AGE MICROCIRCUITS, Box 335, Long Valley, 
N.J., 07853, Tel: 201-852-7373; Sis. Mgr: J. Williams 

SPACE DIVERSITY SYS., Box 167, Totowa, N.J .. 07512, 
Tel: 201-271-1800; Sis. Mgr: G. Snedecor 

SPACE PRODS., INC., 6631' Sarnia Ave., Long Beach, 
Calif., 90805, Tel: 213-NE-6-6161; Sis. Mgr: R. Rubley 

SPARGO WIRE CO., Box 229, Rome, N.Y., 13440, Tel: 
315-337-4300; Sis. Mgr: J.A. Spargo III 

SPARKS COMMUNICATIONS, INC., 114 FI. Brown, 
Brownsville, Tex., 78520, Tel: 512-546-2821; Sis. Mgr: 
E.W. Sparks 

SPARTA MFG. CO., Dover, Ohio, 44622, Tel: 
216-878-5521; Sis. Mgr: H.F. Burkholder 

SPARTON CORP., Elctrns. Div., 2400 E. Ganson SI., 
Jackson, Mich., 49202 

SPARTON SOUTHWEST, INC., 9621 Coors Rd., N.W., 
Albuquerque, N.M., 87103, Tel: 505-898-1150, TWX: 
505-243-8368; Contract Adm: R. Majeski 

SPATRON INC, 715 South Raymond Ave, Alhambra, Calif., 
91803, Tel: 213-283-8831; Pres: J.R. Singleton 

SPAULDING FIBRE CO., INC., SUb. Monogram Inds., Inc., 
310 Wheeler SI., Tonawanda, N.Y., 14150, Tel: 
716-692-2000, TWX: 716-530-1535; V.P. Mktg: E.C. 
Leitz 

SPEC PLASTICS, 10717 Chandler Blvd., No. Hollywood, 
Cal., 91601, Tel: 213-980-2601; Sis. Mgr: T.w. Reid 

--- Advertisement ---

SPEC PLASTICS manufactures in 
thermoset and thermoplastic materials 
a wide variety of components and 
hardware for the electronics industry. 
Transistor Insulators and Lead 
Spreaders, P.C. Card Guides, Bobbins, 
Encapsulation Shells. Custom molded 
parts can be delivered fast and cheap 
with our universal tooling concepts. 

SPECIAL MICROWAVE DEVICES OPER., Raytheon Co., 
130 Second Ave., Waltham, Mass., 02154, Tel: 
617-899-8080, TWX: 710-324-6568; Mktg. Mgr: W.C. 
Jones 

SPECIALTY CONNECTOR, 3560 Madison Ave., Indpls., 
Ind., 46227, Tel: 317-787-6368; Sis. Mgr: J.M. Sayre 

SPECIFIC PRODUCTS, 1237 S. Shamrock Ave~ 
Monrovia, Cal., 91016, Tel: 213-359-6636; Sis. Mgr: J. 
Van Gross ....... _ ................................... _ .................. Pg.325 
Cal Downey, Wieler, 10842 S. Paramount 

213-TO-I-9223 
Cal Sunnyvale, Wieler, 405 S. Sunnyvale 

408-736-6098 
Mass lexington, W. Hague, 10 Muzzey SI. 

617-862-5700 
NJ Ridgewood, Data-Rep., 1250 E. Ridgewood 

201-445-5389 
NY Huntington Sta., Data-Rep., Box 164 

516-423-7677 
Pa Norristown, Data-Rep .. Box 349 215-279-8210 
Tex Dallas, Vidal Elcl., 3403 High Bluff 214-241-4491 
Va Annandale, Nine Assoes., 7753 A2 Patriot 

703-256-9105 
"" ..................... ,.., nn· .. ,....... I~'_ .............. ' L"_"." -. • 
.... , ... ""', ........ - •••• ..." ......... , """"'1 Ic;,vu ..... 11''' ....... ' ... 110'\01 ,n".t" 

Mountain View, Calif., 94040, Tel: 415-961-2550, TWX: 
910-379-6941; Sis. Mgr: G. Brill 

SPECTRA SONICS, 770 Wall Ave., Ogden, Utah, 84404, 
Tel: 801-392-7531; Sis. Mgr: A.V. Siniscal 

SPECTRA-STRIP CORP., Box 415, Garden Grove, Cal., 
92642, Tel: 714-892-3361, TWX: 910-596-1314; Sis. Mgr: 
Frank W. Hanna ......... _ ........... _ ................ Pgs. 3054-3056 
Ala Huntsville, W.A. Brown Camps., 1314 Buford 

205-539-4411 
Ariz Scottsdale, Carter, 201 W. 1st SI. 602-947-4355 
Cal Hayward, V. Wyman, Box 6021, Southland 

408-736-2870 
Cal San Diego, Earle, 4433 Convoy 714-278-5441 
Cal Tustin, RMS Assocs., 13652 Fairmont 

714-541-3295 
Colo Denver, l.w. Strong, 635 Canosa 303-292-6900 
Conn Staffordville, Spectra-Strip, (Sub), Swanda Mfg. 

. Ctr. 203-684-4237 
Conn Wethersfield, Com/Pak, 104 Apple Hill 

203-563-4784 
Fla FI. Lauderdale, W. Brown Camps., 961 N.W. 53rd 

305-566-5697 
Fla Orlando, W. Brown Camps., 222 Weber 

305-425-5505 
III Chicago, Proctor SiS., 2538 Peterson 

312-973-5300 
Ind FI. Wayne, Scott·Elctrns., 124 W. Wash. SI. 

219-743-1586 
Ind Indpls., Scott Elctms., 1300-02 N. Penn. Ave. 

.317-635-8951 
Mass Needham Hgts., Com/Pak, 77 Wexford SI. 

. 617-444-1259 
Minn Mpls., F. B. Hill Co., 7~17 Cahill 612-941-5270 
.NY Fayetteville, M. P. Andrews, 319 Mott 

315-637-3144 
NY Tuckahoe, L-C-A SiS., 76 Main SI. 914-961-4700 
NC Winston-Salem, WA Brown Camps., 1108 Burke 

SI. 919-725-5384 
Ohio· Cincinnati, Scott Elctrns., 9505 Montgomery Rd. 

513-791-2513 
Ohio Cleveland, Scott Elctms., 1836 Euclid Ave. 

216-861-2626 
Ohio Columbus, Scott Elctrns., 79 E. State 

614-228-2313 
Pa Philadelphia, L-C-A SiS., 2109-3600 

Conshohocken Ave. 215-477-2725 
Pa Pittsburgh, Scott Elctrns., 1050 Freeport Rd. #7 

412-471-5233 
Tex Dallas, P. Kreager, 9230 Cliffmere .214-348-3521 
Tex Houston, E. Smith Sis. Co., Box 12583 

713-649-5756 
Utah Salt Lake City, P. Bowthorpe Agency, 143 S. 4th 

E. 801-328-8173 
Va Annandale, L-C-A SiS., 3505 Epsilon PI. 

703-560-9485 

SON - SPE 
WashEdmond, J. Chase Co., 406 Main 206-774-3586 

SPECTRAL DYNAMICS CORP. SAN DIEGO, Box 671, 
San Diego, Cal., 92112, Tel: 714-278-2501, TWX: 
910-335-2022; Sis. Mgr: W.M. Hawkins, Jr. 

SPECTRAN ELCTRNS., Div. Novatronics, Inc., P.O. Box 
878, Pompano Beach, Fla., 33061, Tel: 305-942-5200, 
TWX: 51 0-956-9878; Sis. Mgr: J.A. Cianciarulo 

SPECTROl ELCTRNS., 17070 E. Gale Ave., City of 
Industry, Cal., 91745, Tel: 213-964-8565, TWX: 
910-584-1314; Dlr. Mktg: T.A. Stenglein 

Pgs. 2924,2925 
Ala Huntsville, Bostick, 3322 S. Memorial 

205-881-3677 
Ariz Phoenix; Howe & Howe Sis., Inc., 4109 N. 18th 

SI. 602-264-7971 
Cal Burlingame, W. J. Purdy, 770 Airport 

415-347-7701 
Cal City of Industry, Spectral, 17070 E. Gale 

213-964-6565 
Colo Denver, Undberg, 5498 E. Evans 303-758-9033 
Conn No. Haven, Kitchen & Kutchin, Inc., 22 Broadway 

203-239-0212 
DC Washington, Rep-Tron, 8525 Colesville 

301-588-1595 
Fla Clearwater, Dyne-A-Mark Corp., 1665 Magnolia 

Dr. 813-446-3229 
Fla Fern Pk., Dyne-A-Mark Corp., 525 E. State Rd. 

436, Box 128 305-831-5100 
Aa Pompano Bch., Dyne-A-Mark Corp., 1010 E. 

Atlantic Blvd. 305-942-5870 
'" Chicago, Gassner & Clark Co., 6644 N. Western 

Ave. 312-764-6121 
Iowa Cedar Rapids, J. Vrbik, 3-50th SI. 319-377-8244 
Md Sliver Spring, Rep-Tron, 8525 Colesville 

301-588-1595 
MassLexington, Kitchen & Kutchin, Inc., 17 Waltham SI. 

617-862-8230 
Mlch Southfield, R. C. Nordstrom & Co., 29431 

Southfield Rd. 313-444-4417 
Mlnn Minneapolis, F.B. Hill Co., 7317 Cahill Rd. 

Mo Kansas City, Harris-Hanson, 7916 Paseo 
816-444-9494 

Mo SI. Louis, Harris-Hanson, 2814 S. Brentwood 
314-962-0111 

NJ Haddonfield, Sunday-O'Brien, 15 Potter 
609-429-4013 

NY OceanSide, Bittan Assocs., 400 Merrifield 
516-678-6222 

NY Syracuse, I.A. Hotze Co., 112 DeWitt 
. 315-479-6641 

NC Raleigh, Mount & Co., 4120 Camelot Dr. 
919-787-8731 

Ohio CinCinnati, Luebbe SiS., 2649 Erie Ave. 
513-871-4211 

Ohio' Cleveland, Luebbe SiS., 21330 Ctr. Ridge 
216-734-4242 

Ohio Dayton, Luebbe Sis. Co., 3490 S. Dixie 
. 513-294-0426 

Okla Oklahoma City, Ammon & Champion, 7012 
Commanche 405-721-6417 

Pa Pittsburgh, R.F. Clark, 10517 Undberg 
, 412-242-9500 

Tex Dallas, Ammon & Champion Co., 733 Blanton 
Tower 214-357-8441 

Tex Houston, Ammon & Champion Co., 601 Westbury 
Sq. . 713-729-1233 

WashBelievue, N. R. Schultz Co., 855 l06th SI. 
206-454-5224 

For: Can., Montreal, Quebec, Aeromotive Engrg. 
Prods., Ltd .. 147 Hymus Blvd. 514-695-6413 

For: Can., Toronto, Onl., Aeromotive Engrg. Prods., 
Ltd., 1912A Avenue Rd. 416-783-4288 

For: Can., Vancouver, B.C., N. R. Schultz Co., 855 
l06th SI. ' 206-454-5224 

SPECTRUM CONTROL, INC" 152 E. Main SI., Fairview, 
Pa., 16415, Tel: 814-474-5593; Sis. Mgr: J.R. lane 

SPECTRUM DYNAMICS, INC., 2300 E. Oakland Pk. Blvd., 
Fl Lauderdale, Fla., 33306, Tel: 305-568-2547; Sis. 
Mgr: D.L. Sheesley \ 

SPECTRUM INSTRS., INC., 35 Grand SI., New Rochelle, 
N.Y., 10801, Tel: 914-632-4655; Sis. Mgr: J. Ericksen 

SPECTRUM TECHNOLOGY, Bldg. 240, Box 948, Goleta, 
CaL, 93017, Tel: 805-964-7791, TWX: 910-334-1116; SIs. 
Mgr: R. Land ...... _ ....... , ....... _. ___ ._ ... _ .................. Pg, 1429 
Cal Mountain View, Daniels-Padgett, 2620 Bayshore 

Frontage 415-969-1700. 
Colo Denver, D. Padgett, 2785 N. Speer 303-433-7181 
Conn Milford, Todino Engrg., 132 N. Haven 

203-874-6843 
Fla Orlando, Buchanan & Abrams, Box 6026 

305-423-8995 
Iowa Cedar Rapids, Tech. Assocs., 110 31 st 

319-365-9162 
Md Beltsville, Snow Co., 10442 Baltimore 

. 301-345-2211 
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SPE - STA 
MassNeedham Hgts., Todino Engrg. Sis. Co., 50 

Kearney Rd. 617-444-7925 
Mich Southfield, Luebbe Sis., 20905 Greenfield 

313-357-0355 
Minn Mpls, Tech. Assoc., 4915 W. 35th SI. 

612-929-6721 
NY Hicksville, Salsbury, 331 W. John ·SI. 

516-938-1080 
Ohio Cincinnati, Luebbe Sis., 2649 Erie Ave. 

513-871-4211 
Tex Dallas, Texas Avionics, 4515 Prentice 

214-368-3566 
WashMercerls., Northwest Mfrs. Agts., Box'476 

206-284-7002 
EXP: N.Y., NY, A. Johnson, 110 E. 59th SI. 

. '212,758-3200 

SPELLMAN HIGH VOLTAGE ELCTRNS. CORP., 1930 
Adee Ave., Bronx, N.Y., 10469, Tel: 212-671-0300; SIs. 
Mgr: S.M. 'Skeist ...................... _._ ............... Pgs. 873-877 
Cal Mountain View, Repex, 2015 Latham SI. 

415-969-9200 
Cal Pasadena, A-F Sis. Engrg., 1000 E. Walnut 

213-681-5631 
Cal San Diego, A-F Sis. Engrg., 12032 Caminito 

Cadena 714-277-2784 
Colo Denver, Cleveland Entprs., 2120 S. Hally 

303-758·2409 
III Chicago; Midwest Elctrn. Sis., 5707 W. Division 

SI. 312-626-0030 
Ind Indianapolis, Midwest Elctrn. Sis., 4000 Meadows 

Dr. 
NM Albuquerque, Cleveland Enterprises, Inc., Box 

11314 505-298-7671 
Wisc Waukesha, Midwest Elctm. Sis., 1317 Garfield 

SPENCER·KENNEDY LABS., INC., 2 Lowell Ave., 
Winchester, Mass., 01890, Tel: 617.729-5800;' Sis. 
Mgr: B.w. Hughes, .Jr. 

SPEREX CORP., 2239 Pontius Ave., Los Angeles, Calif., 
90064, Tel: 213-478-1541; Sis. Mgr: D.A. Borre' 

SPERRY ELCTRN. TUBE, Sperry Rand, Gainesville, Fla., 
32601, Tel: 904-372-0411; Sis. Mgr: A.A. Wood 

SPERRY MARINE SYS., Sperry Rand,. Rte. 29 N. & 
Hydraulic Rd., Charlottesville, Va., 22901, Tel: 
703-973-3371, TWX: 5Hi-587-5463; Sis. Mgr: LW. 
Gibson 

SPERRY MICROWAVE ELCTRNS., Sperry Rand, Box 
4648, Clearwater, Fla., 33518, Tel: 813-855-4471, 
TWX: 813-855-4505; Sis. Mgr: F.J. Lavelle 

SPIRAS SYS., INC., 332 Second Ave., Waltham, Mass., 
02154, Tel: 617·891-7300, TWX: 710·324·6699; Pres. 
J.T. Regan 

SPIVEY, JAMES S., INC., Box 6298, Washington, D.C., 
20015, Tel: 202·363-1580; Sis. Mgr: J.S. Spivey 

SPRAGUE. ELEC. CO., 481 Marshall St., No. Adams, 
Mass., 01247, Tel: 413-664-4411, TWX: 710-369-1360; 
V.P. Sis: Carroll G. Killen ................ : ................... Pg. 2474 
Ala Huntsville, Sprague Elec. Co. (Oper.) WX 4000 
Ariz Tempe, Sprague Elec., 1047 W. Univ. 

602-279-5435 
Cal Burlingame, W. J. Purdy, 770 Airport Blvd. 

, '. 415-347-7701 
Cal Los Angeles, Sprague Elec. Co., 12870 Panama 

SI. 213-870-0161 
Cal San Diego, KCE Corp, 8855 Balboa Ave. 

" 714·278-7640 
Colo Denver, Sprague Elec., 1780 S. Bellaire 

303.-756-3611 
Colo Littleton, W. J. Purdy, 1449 W. Littleton 

303-794-4283 
Conn Trumbull, Sprague Elec. Co., 935 Whfie Plains Rd. 

. . . 203·261-2551 
DC Wash, Sprague Elec., 3900 Wisc.. 202-244-6006 
Fla Orlando, Sprague Elec. Co., Box 530 

. . 305-831-3636 
III Schiller Pk., Sprague ,Elec. Co., 9950 W. 

La;yrence Ave. 312-678-2262 
Ind Indpls, Sprague Elec., 2421 Willowbrook 

317-253-4247 
Md Baltimore, Sprague Electric, 3900 Wisconsin Ave., 

N.w. 202-244-6006 
MassNeW1on, Sprague Elec. Co., 343 Washington SI. 
'. 617-969-2520 

·MassNo. Adams, Sprague.Elec. Co., 481 Marshall SI. 
. , 413-664-4411 
Mich Jackson, Sprague Elec. Co., 515 S. West Ave. 

517-787-3934 
Minn Minneapolis, HMR, Inc., 9 E. 22nd SI. 

612-335-7734 
Mo SI. Ann, Sprague Elec. Co., 500 Northwest Plaza 

. . 314-291-2500 
NJ Cherry· Hill, Sprague Elee. Co., 1050 N. Kings 

Hwy. 609-667-4444 
NJ Cherry Hill, Trinkle Sis, Inc, 500 N Kings Hwy 

609-667-3500 
NJ Wayne, Sprague Elee .. Co., 1479 Rte. 23 

201-696-8200 

MANUFACTURERS & SALES OFFICES DIRECTORY 

NM Albuquerque, C.T. Carlberg & Assocs., Box 3)77, 
Sta. D . 505-265-1579 

NY Eastchester, W. Rutt~ Inc., 475 White Plains Rd. 
914-698-8600 

NY Melville, Sprague Elec. Co., 60 Broad Hollow Rd. 
516-549-4141 

NY Syracuse, Sprague Elee. Co., 2002 Teall Ave. 
315-437-7311 

NC Winston-Salem, Elctrn. Mktg. Assocs., 928.Burke 
SI. 91!i-722-5151 

Ohio Chagrin Falls, Sprague Elec. Co., 24 N. Main SI. 
216-247-6488 

Ohio DaYton, Sprague. Eiec. Co., 4977 Northcutt PI. 
. 513-278-0781 

Pa ,Philadelphia, Sprague Elec. Co. 215-467-5252 
Tenn Winston-Salem, N.C., Elctrn. Mktg. Assocs., 928 

Burke SI. 919·722-5151 
Tex Richardson, Sprague Elec. Co., First Bank & Trust 

Bldg. 214-235-1256 
WashSeattle, Sprague Elec. Co., 4601 Aurora Ave~, N. 

206-632-7761 
SPRAYON PRODS:, INC., Ind'l. Supply Div., 26300 Fargo 

Ave., Bedford Hgts., Ohio, 44146, Tel: 216'292·7400; 
V.P: D.B. Powers 

SPRENGNETHER, W.F.INSTR. CO., INC., 4567 Swan SI., 
SI. Louis,Mo.,63110, Tel: 314-535-1682; Sis. Mgr: K.D, 
Scott 

SPRING CITY ELEC. MFG. CO., Hall & Main Sts., Spring 
City, Pa., 19475, Tel: ;!15-948-4000; Sis. Mgr: M. 
Kanter ; 

SPRINGER AIRCRAFT RADIO CO., RR #2, Box 98, 
Shelleyville, Ind., 46176, Tel: 317-835·7757; Sis. Mgr: 
E. W. Springer 

SPRUCE PINE MICA CO INC., 108 Greenwood Rd., 
Spruce Pine, N.C., 28777, Tel: 704-765-4241; Pres: 
H.M. Wiseman 

SQUARE 0 CO., Dept, SA - .711, Milwaukee, Wise., 
53201, Tel: 414-432-2000; Sis. Mgr: C.E •. Quentel 

. ~1~ 

SQUARE 0 CO., 205 S. Northwest Hwy., Park Ridge, III., 
.60068, Tel: 312-774-9200; Pres: M.P. Kartalia 

SRC DIV., Moxon, Inc., 2222 Michelson Dr., Newport 
Bch., Cal., '92664; Tel: 714-833-2000, TWX: 910-596-1362; 
SIs. Mgr: J.E. Heyer ........ Pgs. 560,561,871,1992-1994 
Ala Huntsville, Mekco, Holiday Off. Ctr. #90 

. 205-881-3721 
Ariz Phoenix, Moxon Elctrns., 15 N. 40th PI. 

. 602-273-7363 
Cal L A., Moxon Elctrns., 2311 Pontius 213·272-9311 
Cal San Diego, Moxon, 2054 Garnet 714-274-6525 

• Cal Sunnyvale, Moxon, 1259 Birchwood 408-734-4352 
Colo Denver, BFA Corp., 1309 S. Inca 303-744-3301 
Fla Orlando, Mekco, 3165 McCrory Rd. 305-841-2215 
III Rosemont, Cozzens & Cudahy, 9501 W. Devon 

312·825·1144 
Ind Indianapolis, Cozzens & Cudahy, 21 Beachway 

. 317-244-2456 
Md Hockvjlle, farrell, 23U N. waSh. 301-424-9460 
Mass Belmont, Vector Sis., 774 Ple.asant 617-489-1400 
Mich Southfield, S. Sterling, 21251 Civic Ctr. 

313-355-3030 
Minn Mpls., Cozzens & Cudahy; 7450 France S. 

612-920-1022 
Mo Edmundson, Cozzens & Cudahy, 10534 Natural 

Bridge .314-423-1234 
·NJ Freehold, Moxon Elctms., Box 649 201-446-4820 
NM Las Cruces, BFA Corp., 1 st Natl. Bank . 

505·523-0601 
NY DeWitt, db Assoc$., 3307 Erie Blvd. 315-446·0220 
NC Burlington, Mekco, 1349 S. Church 919-226-7177 
Ohio Medina, Cozzens & Cuqahy, 735 S. Court 

216-725·5660 
Tex Euless, Data-Aids, Boi< 429 817-268-3505 
Tex Houston, Data-Aids, Box 1602 713-473·0155 
WashSeattle, R. Drake, 6133 Maynard 206·763·2755 

sscd STANDARDS LAB., INC.; 12800 Northend Ave., 
Detroit, Mich., 48237; Tel: 313-398-2100; Mgr< D.P. 
pyko . 

SSR INSTRS. CO., 1001 Colorado Ave., Santa Monica, 
, Cal., 90404, Tel: 213-451-8701; Sis. Mgr: J. Campbell 

ST. MARYS CARBON CO., 1939 State Rd., SI. Marys, Pi:, 
15857, Tel: 814-434-2844; Sis. Mgr: E.W. Smith 

STA-WARM ELEC. CO., 116 N. Chestnut SI., Ravenna, 
Ohio, 44266, Tel: 216-296-6461; Sis. Mgr: E. Littrell 

STACKPOLE CARBON CO:, CARBON DIV., Stackpole 
St., SI. Marys, Pa.; 15857, Tel: 814-834-1521, TWX: 
510-693-4511; Sis. Mgr: G. Pauline 

STACKPOLE CARBON CO., Elctrn. Comps. Ferrites, SI. 
MarYs, Pa., 15857, Tel: 814-834-1521, TWX: 
510·693-4511; Sis. MIlr: D. Almquist' . 

STACKPOLE CARBON CO., Elctm. Comps. - ResIstors, 
Kane, Pa.,16735, Tel: 814-837-7000, TWX: SI0-69!H1404; 
SIs. Mgr: J.J. Sennett ............... _ .......................... Pg. 2877 
Ariz Phoenix, Dorton Entprs., Box 16127 602-263-0414 

Cal Los Angeles, Black & Strong, 1728 S. Lacienega 
Blvd. 213-870-9191 

Cal San Carlos, Melchior Assocs., 820B Cherry SI. 
, 415-591-7383 

Cal San Diego, Black & Strong, S., 7961 Engineer Rd. 
714-279-6363 

Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 
..303-798-8439 

ConnW. Hartford, S .. C. Hooker, Box 369 203-233-8000 
Fla Orlando, Gra-Mar, Box 20493 305-841-2330 
Ga Atlanta, J.A. Creighton: Lakeridge Cir. S.W. 

404-344-6185 
III Chicago, A.A. Woods & Assocs., 5511 W. 

Montrose Ave. 312-283-7400 
Ind Bloomington, R.E. Riggs, Box 846 812-339-6166 
La Baton Rouge, R.F. Gallagher, 1388 Sierra Vista ' 

Dr. 504-924-4995 
Md Kensington, Eirown-Freckinck & Assocs., 3519 

Raymo!)r Rd. . 301-949-1707 
MassWinchester, S.C. Hooker, Box 352 617-729-5482 
Mich Birmingham, J.E. Vollmer Jr., 31516 Robinhood 

Dr. 313-644-3571 
Mich Roseville, D. J.Mohr, 17040 Eleven Mile Rd. 

313-777-8839 
Minn Minneapolis, HMR Inc., 9 E. 22nd SI. 

612-335-7734 
Mo Grandview, L.R. Harry & Assocs., Box 288 

816-763-3634 
Mo SI. Louis, L.R. Harry & Assocs., Box 12608 

314-872-3183 
NJ Englewood Cliffs, Sprung/Nussbaum, 120 Sylvan 

Ave. 201-947-6767 
NY Buffalo, A.W. Mitscher, 496 Ellicott Sq. Bldg. 

. 716-854·2517 
NY Fayetteville, R.W. Mitscher, 310 Churchill 

315-637-9575 
NY Pittsford,· R.w. Mitscher, 22 Latchmere Cl ' 

716-381-9115 
NC Raleigh, R.W. Mitscher, Box 10541 919-828-0575 
Pa Oreland, Brown-Frederick & Assocs., Box 300 

215-887-1325 
Pa Pittsburgh, H.S. Swoyer, 3640'Ridgewood Dr. 

415-823-1611 
Tenn Nashville, A.W. Mfischer, 2508 Stones River CI. 

. 615-883-2220 
Tex Dallas, M.N. Herbst, 7733 Indian Springs Rd. 

214-239-2497 
Va Virginia Bch., R.w. Mitscher, 3100 Basin Ct: 

703-464-0500 
WashBelievue, Vantage, 300 120th Ave., N.E. 

· 206-455-3460 
For: Can., Toronto, Ont., Canadian Stackpole, 550 

Evans Ave. 416-255-2373 
EXP: N.Y., New York, Ad Aunema, 120 Liberty SI. 

212-349-8220 
STACKPOLE CARBON CO., Magnet Div., Kane, Pa., 

16735, Tel: 814-837-7000, TWX: 510-695-8360; Sis 
Mgr: V.D. Benigni . 

STACKPOLE COMPS. CO .. Box 14466. Ralelah. N.C .. 
27610, Tel: 919-828-6201, TWX: 510-928-DS20; SIs. Mgr: 
C.F. RobIson .......................................................... Pg.1953 

Ariz Phoenix, Dorton Enterprises, Box 16127 
· . 602-263-0414 

Cal Los Angeles, Black & Strong, Inc., 1728 S. 
LaCienega Blvd. 213-870-9191 

Cal San Carlos, Melchior, 820B Cherry 415-591-7383 
Cal San Diego, Black & Strong, Inc., 7961 Engineer 

Rd.' 714:279-6363 
Colo Uttleton, Simpson, 2552 Ridge 303-798-8439 
ConnW. Hartford, S.C. Hooker, Box 369 203-233-8000 
Fla Orlando, Gra-Mar, Box 20493 305-841-2330 
Ga Atlanta, J.A. Creighton, Lak'eridge Cir., s.w. 

• '404-344-6185 
III Chicago, A.A. Woods, 5511 W. Montrose 

· 312-283-7400 
Ind Bloomington, R. E. Riggs, Box 846 812-339-6166 
La Baton Rouge, A.F. Gallagher, 1388 Sierra Vista 

Dr. 504-92"\-4955 
Md KenSington, Brown-Frederick & Assoc., 3519 

Raymoor Rd. 301·949-1707 
MassWinchester, S.C. Hooker, Inc., Box 352 

• 617-729-5482 
Mich Birmingham, J. E. Vollmer, Jr., 31516 Roblnhood 

Dr. 313-&44-3571 
Mlch Roseville, D.J. Mohr, 1'7040 Eleven Mile Rd. . 
. , 313-777~8839' 

Minn Minneapolis, HMR, Inc., 9 E. 22nd SI. . 
612-335-7734 

Mo GrandView, L. A. Harry, Box 288 816-763-3634 
Mo SI. Louis, L.R. Harry & Assocs., Box 12608 . 

314-872-3183 
NJ Englewood Cliffs, Sprung/Nussbaum, Inc., 120 

Sylvan Ave. 201·947-6767 
NY Buffalo, R: W. Mitscher Co., 496 Ellicott Sq. Bldg. 

716-854-2517 
NY Fayetteville, R,W. Mitscher, 310 Churchill La. 

315-637-9575 
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NY Pittsford, RW. Mitscher, 22 Latchmere CI. 
716-381-9115 

NC Raleigh, RW. Mitscher, Box 10541 919-828-0575 
Pa Oreland, Brown-Frederick & Assocs., Inc., Box 

300 215-887-1325 
Pa Pittsburgh, H. S. Swoyer, 3640 Ridgewood Dr. 

412-823-1611 
Tenn Nashville, R.W. Mitscher, 2508 Stones River CI. 

615-883-2220 
Tex Dallas, M. N. Herbst, 7733 Indian Springs 

214-239-2497 
Va Virginia Beach, RW. Mitscher, 3100 Basin CI. 

703-464-0500 
WashBelievue, Vantage Corp., 300 120th Ave., N.E. 

206-455-3460 
EXP: N.Y., N.Y., Ad Auriema, 120 Liberty SI. 

212-349-8220 
For: Can., Toronto, Onl., Canadian Stackpole Ltd., 550 

Evans Ave. 416-255-2373 

STACO, tNC., 2240 E. 3rd St., Dayton, Ohio, 45403, Tet: 
513-253-1191, TWX: 810-459-1798; Sis. Mgr: W.D_ James 

Pg.2983 
Cal Diablo, Thomas Assocs .• Box 684 415-837-8411 
Cal Los Angeles, E. Strassner, 3121 Los Feliz 

213-666-1511 
Colo Broomfield, Arrowhead. 7943 W. 98th 

303-222-6462 
Conn Hamden, Impact Sis., 60 Connolly 203-248-9368 
Fla Winter Pk., Hawkins-Hutto, 501 Park 

305-647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple 404-261-6060 
'" Skokie, Saffro & Assocs .• 3736 Dempster 

312-JU-8-0905 
Ind Angola, Southern Sis., 105 Lakeshore 

219-665-3961 
Ind Indpls, Southern Sis., 1111 E. 54th 317-253-3359 
Kans Leawood, Poly-Onics, Inc., 4434 W. 90th 

913-648-4173 
Ky Louisville, Southern, 212 Republic Bldg. 

502-583-6902 
~QII"';V¥'a1 ; ;;;;a, ;:Qa~t;llil (;vllll-'a., i.,,,,,., v.c;vu 

Annapolis Rd. 301-322-1412 
MassWaltham, Impact Sis., 223 Crescent 

617-893-2850 
Mich Dearborn, Villani-Pitcher, Inc., 20233 Ann Arbor 

Trail 313-271-4600 
Minn Mpls, C. Gibb Co., 1311 W. 25th 51. 

612-FR-7-1200 
Mo Hazelwood, Poly-Onics, Inc., 47 Village Sq. Shop. 

Ctr. 314-837-0597 
NM Albuquerque, Arrowhead Sis., Box 243 , 

505-855-4562 
NY Buffalo, R.F. Lamb Co., 1865 Kenmore 

716-874-4900 
NY Kingston, R.F. Lamb Co., 259 Fair 51. 

914-338-8833 
NY Rochester, R.F. Lamb Co., 63 Norcrest 

716-544-5580 
NY Syracuse, R.F. Lamb Co., E. Molloy Rd. 

315-454-2469 
NY Valley Stream, Levison Sis. Co., 5 Sunrise Plaza 

516-LO-I-9696 
NC Raleigh, Millar Elctms., N. Hills Off. Mall 

919-787-9564 
Ohio Cleveland, Marlow, 4486 Mayfield 216-381-4500 
Pa Phila, Eastern Camps., 1349 Cheltenham 

215-WA-7-6362 
Tex Bellaire, Brice Co., 5000 Terminal SI. 

713-666-1788 
Utah Salt Lake Cy, Arrowhead SiS., 1966 W. 6255, S. 

801-298-2751 
STACOR CORPI, 285 Emmet 51., Newark, N.J., 07114 
STACOSWITCH, INC., 1139 Baker SI., Cosle. Mesa, Cal., 

92626, Tel: 714-549-3041, TWX: 910-595-1507; Sis. 
Mgr: G. Kuehn 

STAFFALL, INC., 7 Woodland SI., Providence, R.I., 02908, 
Tel: 401-351-8282; Pres: A.A. Crivellone 

--- Advertisement ---

Staffall, Inc. are designers, engineers 
and manufacturers of presision 
molded insulated standoffs, feed­
thrus, coil forms, mUlti-pin headers, 
encapsulation cases, PCB connectors 
and "Arc-Trap" surge arrestors, Tip­
Jacks to military specification MIL-
39024. IC Sockets, NAFI Headers and 
NAFI Standard Hardware. available 
Custom Molding and Toolmaking 
facilities. 

STAHLIN BROS., INC., 500 Maple 51., Belding, Mich., 
48809, Tel: 616-794-0700 

STAINLESS, INC., 3rd SI., N. Wales, Pa., 19454, Tel: 
215-699-4871; Sis. Mgr: H.J. Guzewicz 

STAKE FASTENER CO., 9835 Dupree 51., s. EI Monte, 
Calif., 91733, Tel: 213-442-4700; Pres: J.N. Dupree 

STANCIL-HOFFMAN CORP., 921 N. Highland Ave., 
Hollywood, Calif., 90038, Tel: 213-464-7461; Dir. Mktg: 
W.V. Stancil 

STANCOR, Essex Inl'l., Inc., 3501 W. Addison SI., Chipago, 
III., 60618, Tel: 312-463-7400, TWX: 910-221-5466; 
Sis. Mgr: R.J. Reigel . 

STANDARD CABINET CO., INC., 392 Minnisink Rd., 
Totowa, N.J" 07512, Tel: 201-256-2200; Sis. Mgr: A.D. 
Beugless 

STANDARD CONDENSER CORP., 1065 W_ Addison St., 
Chicago, III., 60613, Tel: 312-327-5440; Sis. Mgr: R.T. 
McLean ................................ _ ••• _._ ............................. Pg. 2475 
Cal Campbell, Deere Elctrn., Box 95 408-377-6441 
Cal Costa Mesa, J. Cutts, 2803 Europa 714-557-3040 
Fla Eau Gallie, J.J. Smith, 17 Babcock 305-254-4206 
III Chicago, Rinaldi, 6319 N. Central 312-763-4848 
Ind Indianapolis, R.H. Newson, 6320 Woburn 

317-849-4442 
Mich Farmington, Davis-Martensen, 22725 Orchard 

Lake 313-474-8300 
Minn Mpls., Scott Elctrn., 5209 W. 60th 612-929-2985 
NJ Pitman, Colrud Co., 601 Ardmore 609-589-5866 
NY Port Washington, P.O. Aaron, Box 511 

516-767-2600 
NY Syracuse, J.V. Costello, 2030 Erie Blvd. 

315-472-0322 
Ohio Cleveland, Weschler Elec., 4250 W. 130th 

216-251-4609 
Tex Richardson, P.J. Scanlon, 724 C S. Sherman 

214-231-4661 
STANDARD CONTROLS, 2401 S. Bayview 51., Seattle, 

Wash., 98144, Tel: 206-723-1705; V.P. Mktg: R. Waude 
STANDARD CRYSTAL CORP., 1111 S. Fremont Ave., 

Alhambra, Cal., 91803, Tel: 213-284-4176; Sis. Mgr: 
J.B. Fisher 

STANDARD ELEC. MFG. CO., Haddon Ave., W. Berlin, 
N.J., 08091, Tel: 609-767-0207; Pres: H.A. Cohen 

STANDARD ELEC. TIME CORP., 89 Logan 51., Springfield, 
Mass., 01101, Tel: 413-732-1141; Sis. Mgr: T.H. Drury 

STANDARD ELCTRNS. CORP., Box 677, Freehold, N.J., 
UIf"H, leI: "UI-44.>-II;II; ~IS. Mgr: vv.H. £lIIger 

STANDARD GLOVE CO. OF N.J., 27 Havnes Ave., 
Newark, N.J., 07114, Tel: 201-248-3344; Sis. Mgr: C. 
De Jonqe 

STANDARD GRIGSBY CO., 920 Rathbone Ave., Dept. J, 
Aurora, III., 60507, Tet: 312-1197-8417, TWX: 
910-232-3138; Sis. Mgr: J.A. Udisches 

Pgs. 1954,1955 
Ariz Scottsdale, OEM Spec., 6625 E. MacDonald 

602-946-4617 
Cal Inglewood, V & LAssoes., 3412 W. Century 

213-671-7688 
Cal San Lorenzo, W. Parks, Box 36 415-357-4240 
Colo Denver, Waugaman, 4643 Wadsworth 

303-423-1020 
Conn New Haven, Gerber SiS., Box 2917 203-777-6279 
Fla Orlando, Irby-Connolly, Inc., Box 6034B 

305-423-8270 
Ind Angola, Southern SiS., 105 Lakeshore 

219-665-3961 
Ind Bloomington, Temco, 118 S. Rogers 51. 

812-332-3377 
Ind Indianapolis, Southem SiS., 1111 E. 54th 

317-253-3359 
Iowa Cedar Rapids, Elctrn. SiS., 1310 ,Hertz 

319-364-4342 
Md Bethesda, Mount & Co., 4853 Cordell 

301-652-5612 
MassE. Longmeadow, Gllrber Sis., Box 447 

., 413-525-3059 
MassWaltham. Gerber SiS., 176 Second 617-891-11040 
Mich Fatmington, Carter, McCormic & Peirce, 23995 

Freeway Pk. 313-477-7700 
Minn 51. Paul, R. Ragon. 1136 W. Larpenteur 

612-488-0201 
Miss Meridian, Herron Assocs., Box 3008 

. 601-482-1878 
NJ Mountain Lakes, Camps. Elcl., 60 Midvale 

201-334-2921 
NY Buffalo, McDonough & Assoc., 4541 Main 

716-1139-2044 
NY DeWitt. Bowser & Sapecky, 4317 E. Genesee 

315-446-5920 
NC Raleigh, Mount & Co .• Box 17365 919-787-8731 
Ohio Cleveland, Carter, McCormic & Peirce. 21380 

Lorain 216-333-5650 
Ohio Dayton. Carter, McCormic & Peirce. 5423 

Webster 513-278-5873 
Pa Ambler, D. Quinlan Sis. Co., 242 E. Butler 

215-646-7250 
Pa Pittsburgh, Carter, McCormic & Peirce, 201 Penn 

Ctr. 412-824-3760 
Tex Dallas, Stevens SiS., Box 34493 214-350-2476 
Wisc Milwaukee, E..Dickinson, 3612 N. Green Bay 

414-264-1080 

STA - STA 
STANDARD LOGIC, 1630 S. Lyon SI., Santa Ana, Cal.. 

92705, Tel: 714-835-5466, TWX: 910-595-1707; Sis. 
Mgr: B. Billington 

STANDARD MEMORIES, INC .• 15130 Ventura Blvd., 
Sherman Oaks, Cal., 91403, Tel: 213-788-3010, TWX: 
910-495-1738; Dir. Sis. & Mktg. J.A. DeVine 

STANDARD PNEUMATIC MOTOR CO., Box 745, 
Whittier, Calif., 90608, Tel: 213-945-121" TWX: 
213-68!H;433; Sis. Mgr: A.V. Sampsel _ .......... Pg. 2943 
Cal Whittier, S.P. Mktg. Co., 12468 E. Lambert Rd. 

213-945-1391 
Colo Denver, Pneumatics Ultd., 1010 Yuma SI. 

303-222-4858 
'" Glen Ellyn, H.F. Wilson Engrg., 21 W. 173 Hill 

Ave. 312-469-8473 
RI E. Providence, Market Dev., 1365 Wampanoag 

Trail 401-433-4404 
STANDARD RELAY CORP., 40 Dale St, W. Babylon, N.Y., 

11704, Tel: 516-694-4436; Sis. Mgr: H. Berger 
STANDARD SCREW CO., Stanscrew Fasteners, 2701 

Washington Blvd., Bellwood, III., 60104, Tel: 
312-Ll-4-3500, TWX: 910-234-2076; Sis. Mgr: T.R. 
Veech 

STANDARD-THOMSON CORP., Aircraft Div., 152 Grove 
SI.. Waltham, Mass., 02154, Tel: 617-894-7310; Sis. 
Mgr: S.S. Signa 

STANDARD WINDING CO., Div. Ovitron Corp., 44-62 
Johnes 51., Newsburgh, N.Y., 12550, Tel: 
914-561-1541; Sis. Mgr: K. Drake 

STANDARD WIRE & CABLE, 3440 Overland Ave., Los 
Angeles, Cal., 90034, Tel: 213-1170-9231, TWX: 
910-340-6758; Sis. Mgr: M.E. Harris ........... _ ...... Pg. 3057 
Ariz Phoenix, Standard Wire & Cable Co., Box 14707 

. 602-272-0571 
Cal Los Angeles, Standard Wire & Cable Co., ·3440 

Overland Ave. 213-870-9231 
Cal Palo Alto, Standard Wire & Cable Co., 644 

- Emerson SI. 415-328-30B2 
Fla Indian Rocks Bch., Tech. Rep., Box 415 

OI,j·::)l;:fO·~O""J 

Fla Melbourne, Tech. Rep. Assocs., Box 2095 
305-723-9140 

Ga Jonesboro. Tech. Rep. Assocs., Box 955 
404-753-0111 

Md Baltimore, R. Wafer Assoc., 3809 Victoria Ave. 
301-655-1565 

MassAttleboro, Standard Wire & Cable Co., Box 875 
617-226-1500 

Mass Attleboro, TAP. Elctrn. Sis., 2 Liberty 
617-222-6749 

Ohio Cleveland, V. O'Neill, 1090 Homeland· 
216-331-4273 

Pa Pittsburgh, T. McDonough. 1601 Penn. 
412-241-6927 

WashBellevue, l>tandard Wire & Cable. 11109 N.E. 3rd 
Pi. 206-454-0995 

EXP: Cal.. Los Angeles, Standard Wire & Cable Co .• 
3440 Overland Ave. 213-870-9231 

STANFORD APPLIED ENGRG., 340 Martin Ave .• Santa 
Clara, Cal., 95050. Tel: 408-243-9200, TWX: 
910-338-0132; Sis. Mgr: A.1. Mandel 

STANFORD INT'L., Box 266, San Carlos, Cal.. 94070, Tel: 
415-592-5958; Sis. Mgr: F. Dobbs 

STANLEY IND'L. COMPS. DIV., Stanley Works. 
Forestville, Conn .• 06010, Tel: 203-582-9541; Sis. Mgr: 
F.R. Downs, Jr. 

STANLEY IND'L. HARDWARE DIV., Stanley Works, New 
Britain. Conn., 06050, Tel: 203-225-5111; Sis. Mgr: J.J. 
Grcevic 

STANLEY TOOLS, New Britain, Conn., 06050, Tel: 
203-225-5111; Sis. Mgr: C.L. Lohmeyer 

STAN PAT PRODS., INC., 366 Main SI., Port Washington, 
N.Y:. 11050, Tel: 516-883-8400; S,s. Mgr: F. Nolan 

STANTON MAGNETICS, INC .• Terminal Dr., Plainview, 
N.Y .• 11803. Tel: 516-0V-l-0200; Nat'l Sis. Mgr: J.S. 
Woodstock 

STANTRON, Wyco Metal Prods., Box 9158 V.C., No_ 
Hollywood, Cal., 91609, Tel: 213-1175..Q800, TWX: 
910-498-2177; Sls_ Mgr: L Turner _ ......... _._ ..... _.Pg. 2325 
Ala Huntsville, Murphy & Cota, 904 Bob Wallace Ave. 

205-536-9121 
Ariz Phoenix, Shefler-Kahn. Box 1587 602-258-7893 
Cal Oakland. F. Moulthrop, 1530 E. 12th 

. 415-261-7676 
Cal San Diego. J. Colbert, 2501 Via Viesta 

714-454-1500 
Colo Denver, Robbins & Assoc., 700 Poplar SI. 

303-399-6618 
Fla Orlando, Murphy & Cota, 712 W. Vassar SI. 

305-424-2407 
Ga Atlanta. Murphy & Cota. 500 Plasamour 

404-875-2525 
Haw Honolulu, Har Kom Hawaii, Inc .• 630 Pllkai SI. 

. B08-538-7178 
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III Chicago, Berndt Assoc., 6200 N. Hiawatha 
312·283·0713 

Kans Shawnee Mission, M.E.Bettis, 5915 B. Woodson 
913·362·0772 

Mich Detroit, Burcaw Co., 18236 W. Mc Nichols 
313·533·7700 

NH Hampton, E.M. Assoc., Woodbury Bldg. 
603·926-8510 

NJ Mountain Lakes, Components lor Elctrns., Box 
176 201·334·2921 

NM Albuquerque, Sheller·Kahn, 405 Ortiz 
505·265·7077 

NC Winston·Salem, Murphy & Cola, 1106 Burke SI. 
919·724·0750 

NY Liverpool, Rayelco Elctrns., Box 189 
315·652·5272 

. Ohio Cleveland, J. Olsen Co., 16201 Shaker 
216·752·5444 

Pa Glenside, ARA Elctrns., 501 Edge Hill 
215-887·5250 

Tex Dallas, Berry Co., 3011 Hood SI. 214·528·0461 
WashSeattle, J.K. Dooley, 4110 Stone Way 

206·ME·2·1618 
STAR ENTERPRISES·DIV .•. Box 1098, Lowell, Mass., 

01853, Tel: 617·692·4842; .Sls. Mgr: M.l. Green 
STAR PORCELAIN CO., 71 Muirhead Ave., Box 1267, 

Trenton, N.J., 08638, Tel: 609·392·3154; Sis. Mgr: C.A. 
Lawton 

STAR STAINLESS SCREW CO., Box 222, Totowa, N.J., 
07512, Tel: 201·CL·6·2300; Sis. Mgr: A.R. Strike 

STARK ELCTRN. INSTRS., LTD., 180 Station SI., Ajax, 
Onl., Canada, Tel: 416·942·2l21; hid'i Mktg Mgr: G.R. 
Snowdon 

STARRETT, l.S. CO., 1·165 Crescent SI., Athol, Mass., 
01331, Tel: 617·249·3551, TWX: 617·249·4040; Pres: 
D.R. Starrett 

STATE LABS, INC., 215 Park Ave., S., New York, N.Y., 
10003, Tel: 212·0R·7·8400; Sis. Mgr: L. Farrar 

STATES CO., 19 New Park Ave., Hartford, Conn., 06106, 
Ter: 203·233·6232 

STATHAM INSTRS., INC.: 2230 Statham Blvd., Oxnard, 
Cal., Tel: 805·487·8511, TWX: 65923 

STAUFFER·WACKER SILICONE CORP., Sutton Rd., 
Adrian, Mich., 49221, Tel: 313·263·5711; Sis. Mgr: R. 
Flewwilling 

STAVER CO., INC., 41 N. Saxon Ave., Bay Shore, N.Y., 
11706, Tel: 516-M0-6·8000; Sis. Mgr: J.B. Lazarus 

STEEL HEDDLE MFG. CO., 2100 W. Allegheny Ave., 
Philadelphia, Pa., 19132, Tel: 215·227·5500; Sis. Mgr: 
l.B. Spengler 

STERLING INSTR., Div. Designatronics, Inc., 55 S. Denton 
Ave.; New Hyde Pk., NY, 11040, Tel: 516-328.3300,' 
TWX: 510·223·0642; Sis. Mgr: J.J. Baron 

---' ,- Advp.rtis.ement ---

Sterling Instrument is a leading manu· 
facturer ,of "off·the·shelf' precision 
electromechanical components. Pro· 
ducts include;' gears of every type, 
electronic hardware, breadboard com· 
ponents, clamps, counters, couplings, 
dials, differentials, fasteners, gear· 
heads, knobs, limit stops, magnetic 
clutches and brakes, slip clutches, 
speed reducers and stand·offs. Write 
for Master Catalog 80 and New Pro· 
ducts Catalog 81 

STERLING TRANSFORMER CORP., 510 Driggs Ave., 
Brooklyn, N.Y., 11211, Tel: 212·782·4200; Sis. Mgr. 
P .H. Odessey 

STERLING, Div. Reichhold Chems., Inc., Sewickley, Pa., 
15143, Tel: 412·766-7600, TWX: 710-668·3877; Pres: 
W.T. McClelland ' 

STETTNER·TRUSH INC., 67 Albany SI., Cazenovia, N.Y., 
13035, Tel: 315·655·8141; Sis. Mgr: P.M. Kip 

--' - Advertisement --­

Ceramic, disc and tubular variable 
trimmer capacitors: Ceramic H.F. 
components: Sub·miniature ceramic 
fixed capacitors: Carbon film resistors 
• 1/30, 1120, 1/8, 114 and 1/2 watt: 
Mylar.polycarbonate.pape~.tantalum 
and ,electrolytic capacitors: Popular 
values in stock for immedi~te ship· 
ment. 

STEVENS-ARNOLD; INC., 7 Elkins St., So. Boston, 
Ma .. ~ 02127, Tel: 617-268-1170 ........................ Pg. 2007 

--- Advertisement 

Stevens-Arnold has Sales Engineering 
Representatives in principal cities of 
the United States and Canada. For im­
mediate referral to your nearest repre­
sentative, please call collect, 
617-268-1170, and ask for "Customer 
Service". See our advertisement on 
page 2007. 

Foreign Representatives in Aus­
tralia, Benelux Countries, France, 
Germany, India, Israel, Sweden, and 
Switzerland. 

STEVENS PRODS., INC., 128 N. Park SI., E. Orange, N.J., 
07019, Tel: 201-672-2140; Sis. Mgr: J. Thomson 

STEVENSON-BRO & CO., INC., 1039 W. Venango SI., 
Phila., Pa., 19140, Tel: 215·223·2600; Sis. Mgr: F. 
Fenimore 

STEVENSON ENGRG, & MFG., 3102 S.W. 87th Ave., 
Portland, Ore., 97225, Tel: 503-292-9201; Pres: J.D. 
Stevenson 

STEWARD, D.M. MFG., Box 510, Chattanooga, Tenn., 
37401, Tel: 615·624-9055; Sis. Mgr: R.N. Palmquist 

STEWART-WARNER MICROCIRCUITS, DIV., 730 E. 
Evelyn Ave., Sunnyvale, Cal., 94086, Tel: 
408·245·9200, TWX: 910-339·9210; Sis. Mgr: J.O. 
Coffey 

STICHT, HERMAN H. CO., INC., 27 Park Pl., New York, 
N.Y., 10007, Tel: 212-732-8163; Sis. Mgr: A.H. Volker 

. Pg.563 

Ala Birmingham, J. Spader, 2805 Crescent 
205-879-1366 

Cal Emeryville, Pacific Coast Instr., 1310 65th 
415·654'8290 

Cal Los Angeles, C.l. Repp, 12121 Wilshire 
213·820-1715 

Fla FI. Laud, Ward Engrg., 1718 N.E. 28 Dr. 
305·564-4883 

Fla Jacksonville, Ward Engrg., 2727 PhylliS 
904-388-7656 

Fla Orlando, Ward Engrg., 7040 Lake Ellenor 
, 305·851-0725 

Ga Atlanta, Hooker Reid Co., Box 11754 
404-237-9385 

III Westchester, Murphy & Dickey, 10001 Derby La. 
312-344'5660 

La New Orleans, Mid-South Sis. Co., Inc., 4414 
Calliope SI. 504-822·3030 

ivili LuiilttfViiit1, I. Ciu:;:;, 0202 'y"v'i.ii.t:f iv'italllll 
301·661·5700 

Mich.Berkley, G.R. Peters, 3347 Coolidge 
313·564-6325 

Minn Mpls, Volco Co., 831 S.Sixth SI. 612-336·6631 
Mo SI. Louis, C. Leaver, 2800 S. Brentwood 

314-968-1500 
NY Buffalo, R.F. Lamb, 1865 Kenmore 716·874-4900 
NY Latham, T. Carse Sis. Co., Inc., Box 71 

518-785-5844 
NY Rochester, R.F. Lamb Co., 4515 Culver Rd. 

716-544·5580 
NY Syracuse, R.F. l.amb Co., Box 28 315-454-2469 
NC Matthews, W.K. Hile CO.,lnc., Box 1015 

704·847-9125 
Ohio Cincinnati, Beedle Equip., 6900 Silverton 

513·793·0140 
Ohio Cleveland, Martln·Rettger, 11955 Shaker 

216·791·8787 
Ore Portland, J. Kearns Co., Box 13303 503-236·1165 
Pa Bala Cynwyd, Wistex, One Belmont Ave. 

215·839-7086 
, Pa Pittsburgh, R.F. Clark, 10517 Undberg 

412·242·9500 
Tex Bellaire, Brice Co., SOOO Terminal 713·666-1788 
Wisc Milwaukee, M. Jacobs Co., Box 5544 

414·962·7070 
, STIMPSON CO., INC., 900 Sylvan Ave., Bayport, N.Y., 

11705, Tel: 516-472-2000; Sis. Mgr: J. Larson 
STOCK DRIVE PRODS., Div. Designatronics, Inc., 55 S. 

Denton Ave., New Hyde Pk., N.Y .• 11040. Tel: 
516-328-0200; Sis. Mgr: J.J. Baron 

See Page 3073 To Get Your Copy of the Radio-Electronic Master 

--- Advertisement --­

Stock Drive Products specializes in 
providing the widest selection of 
small, !:ommercial quality, drive com­
ponents from stock - at the right price. 
You select from the 9 most needed 
product categories - gear products, 
speed reducers, motors and motor 
controls, couplings, chain and belt 
drives, shafts, bearings, counters, fas­
teners and vibration mounts. The ser­
vices ofSDP's thoroughly experienced 
application engineering staff is availa­
ble to you in the' form of technical as­
sistance. A 520'page SDP Handbook 
of Commercial Drive Components 
(Catalog 71) is available on request. 

STOELTING CO., 424 N. Homan Ave., Chicago, III., 60624, 
Tel: 312·SA·2-3833; Sis. Mgr: J. Heger, Jr. 

STONE IND'l. CORP., Tubular Prods. Div., 900 Franklin 
SI., N.E., Washington, D.C., 20017, Tel: 202-832-5000 

STOP COMPONENTS, INC., 100 Commercial SI., 
Freeport, N.Y., 11520, Tel: 516·868·0142; Mkl. Mgr: A. 
Wurschinger 

STORED ENERGY SYSTEMS, 2271 Mora Dr., Mountain 
View, Calil., 94040, Tel: 415·961·7500; Sis. Mgr: H.R. 
Kaewert 

STOW LABS., INC., Kane Ind'l. Dr., Hudson, Mass., 01749, 
Tel: 617-562·9347. TWX: 710·390·0346; Mktg. Mgr: 
J.D . .Kelly 

PITRAN 
TORS 

Advertisement 

PRESSURE TRANSIS-

Linear ranges available from 0.1 to, 15 
psi. FEATURES: Small Size - TO-46 
can. High Output - 2 volt linear range 
for all models. Fast Response - 10 mi­
crosecond rise time. Resonant Fre­
quency - above 100 kHz. Overload - 5 
X range, minimum. APPLICA­
TIONS: industrial controls, counter, 
rate sensor, tapelfilm loop control, 
biomedical sensor, switch, fluidic in­
terface, meteorological accelerometer, 
force, flow, leak. Electronics for static 
or dyna11!ic measurements available, 
and D.C. power supplies. Quantity 
pricing for production applications. 

STOW MFG. CO., 101 Shear SI., Binghamton, N.Y., 13902, 
Tel: 607-723·6411; V.P: J.l. Dickinson 

STRAINSERT CO., 24 Surnmit Grove Ave., Bryn Mawr, 
Pa., 19010, Tel: 215·525·0685; Pres: A.U. Kutsay . 

STRANDBERG ENGRG. LABS., INC., 1001 S. Elm St., 
Greensboro, N.C., 27406, Tel: 919·274-0121; Sis. Mgr: 
C.F. Strandberg, Jr. 

STRAZA INDS .. Div. Ametec, Inc., 790 Greenfield Dr., EI 
Galon, GaUl., !/2U22, leI: 114-442-3401, IWl\: 
910·331·1162; Gen'l Mgr: G.G. Loehr 

STROBLITE CO., INC., 29 W. 15th SI., New York, N.Y .• 
10011, Tel: 212-255·5450; Sis. Mgr: R. Andersen • 

STROMBERG CARLSON CORP., 100 Carlson Rd., 
Rochester, N.Y., 14603, Tel: 716-482·2200, TWX: 
510·253-0694; Sis. Mgr: J.G. Hagen . 

STROMBERG DATAGRAPHIX, SUb. Gen'!. Dynamics, Box 
2449. San Diego, Cal., 92112, Tel: 714-283-6531 

. STRONG ELEC. CORP., Box 1003, Toledo, Ohio, 43601, 
Tel: 419·248-3741; Mktg. Mgr: N.E. Alexander 

STRUTHERS-DUNN, INC., Lamb's Rd., Pitman, N.J., 
08071, Tel: 609·589-7500, TWX: 510-686-7510; Sis. 
Mgr: W.l. Capewell 

STRUTHERS-DUNN, INC., Sys. Div., 1114 State SI., 
Bettendorf, Iowa, 52722, Tel: 319-359·0318, TWX: 
910·525-1176; Ass'1. to Pres: M.T. MacFarland 

STRUTHERS ELCTRNS. CORP., Douglas Microwave Div., 
Railroad PI., Mamaroneck, N.Y., 10543, Tel: 
914·0W-8-3000; Sis. Mgr: W. V. Enator 

STURDILITE SCI. FURNITURE SYS., 100 Acorn SI., 
Plainwell, Mich, 49080, Tel: 616-685-6400; Sis. Mgr: B. 
Taugner 

SUBMINIATURE INSTRS. CORP., 3236 Kansas Ave., 
Riverside, Calif., 92507, Tel: 714·684-7133; Sis. Mgr:, 
J.F. Shea 

SUMMIT ENGRG. CORP., Box 938, 1820 S. 7th Ave., 
Bozeman, Mont., 59715, Tel: 406-587-0636, TWX: 
910-975-1950; Sls.'Mgr: R.A. Hall ..................... Pg.1565 
SUN CAPACITORS, 2554 Lawrence. Chicago, 111.,60625, 

Tel: 312-561·4975; Sis. Mgr: W. Timmings 
SUN ELECTRIC CORP., Instr. Div., 6323 Avondale, 

Chicago, III., 60631, Tel: 312-631·6600, TWX: 
910-221-2928; Sis. Mgr: R.l. Esvang 

SUNAIR ELCTRN., INC., 3101 Southwest 3rd Ave., FI. 
Lauderdale, Fla., 33315, Tel: 305-525.1505; Sis. Mgr: 
G. Charlton 
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SUNBEAM EQUIP. CORP .• 212 Mercer St.. Meadville. Pa:. 
16335. Tel: 814-336-1131; Sis. Mgr: G.J. Heisler 

SUN OSTRAND DATA CONTROL. Sub. Sundstrand. 
Overlake Ind·l. Pk .• Redmond. Wash .• 98052. Tel: 
206-885-3711. TWX: 910-449-2860; V.P. Gen·l. Mgr: 
A.H. Rooks 

SUNSHINE SCI. INSTRS.. INC.. 1810 Grant' Ave .• 
Philadelphia. Pa .• 19115. Tel: 215-0R-3-56oo; Sis. Mgr: 
A. Stiles 

SUPER EX ELCTRNS. CORP .• 151 Ludlow SI.. Yonkers. 
N.Y .• 10705. Tel: 914-965-6906; Sis. Mgr: C. Ray 

SUPERIOR CARBON PRODS .• INC .• 9115 George Ave .• 
Cleveland. Ohio. 44105. Tel: 216-883-4880; Pres: E.H. 
Salter 

SUPERIOR CONTINENTAL CORP .• Box 489. Hickory. 
N.C .. 28601. Tel: 704-328-2171. TWX: 510-934-1495; 
Sis. Mgr: J. English 

SUPERIOR ELEC .. 1000 Middle St.. Bristol. Conn .• 06010. 
Tel: 203-582-9561. TWX: 710-454-0682; Sis. Mgr: B.G. 
Deming 

SUPERIOR FLUX & MFG .• 1536 St. Clair Ave .• Cleveland. 
Ohio. 44114. Tel: 216-781-9373; Pres: B.J. Garfinkel 

SUPERIOR INSULATED WIRE CORP .• Box 188. Stony 
POint. N.Y .• 10980. Tel: 914-942-1433; Sis. Mgr: J.T. 
Miller 

SUPERIOR STEATITE & CERAMIC CORP .• 88 W. Forest 
Ave .• Englewood. N.J .• 07631. Tel: 201-568-4555 

SUPERIOR SWITCH CO .• 1001 W. Broad St.. Richmond. 
Va.. 23220. Tel: 703-355-1447; Sis. Mgr: W.R. 
McAlister 

SUPERIOR SWITCHBOARD & DEVICES DIV.. Union 
Metal Mfg. Co .• Box 590. Canton. Ohio. 44701. Tel: 
216-455-5358; Sis. Mgr: C.E. Botos 

SUPERIOR TUBE CO .• Box 191. Norristown. Pa .• 19404. 
Tel: 215-275-2070. TWX: 510-660-6410; Sis. Mgr: W.C. 
Hanna 

SUPREME PUBLICATIONS. 1760 Balsam Rd .• Highland 
Park. III.. 60035. Tel: 312-831-9330; Sis. Mgr: J. Lynch 

SURFACE CONDUCTION. INC .• 1501 Broadway. New 
York. N.Y .. 10036. Tel: 212-244-8620; Pres: T. Hafner 

SWING-O-L1TE. INC .• 13 E. Moonachie Rd .• Hackensack. 
~~.";., \:i,uvi, I~i. ~ul·ui·~-;)ooi; Sis. ivigr: vv. nosen 

SWISS JEWEL CO .• Lafayette Bldg .• Philadelphia. Pa .• 
19106; Tel: 215-WA-5-2867; Sis. Mgr: P.N. Steel. Jr. 

---r Advertisement ---

Jewel bearings. of sapphire and ruby -
all types: Ring. Vee. Endstones, Cups. 
double cups, balls and orifices. Also 
sapphire windows. lenses. machinery 
guides, styli and blanks. Shipped from 
large inventory of stock standard sizes 
or custom made to individual specifi­
cation. Technical assistance for design 
engineers working with prototype 
quantities. Stock list available along 
with special design aide brochure - at 
no charge. 

SWITCHCRAFT. INC .• 5555 N. Elston Ave .• Chicago. III .• 
60630. Tel: 312-792-2700. TWX: 910-221-5199; Sis. 
Mgr: C.J. Schultz 

SYLVANIA, See GTE Sylvania 
SYMBOLIC DISPLAYS. INC .• 1188 N. Batavia St.. Orange. 

Calif .• 92667. Tel: 714-633-8580. TWX: 91Q..593-1342; 
Sis. Mgr: W.J. Lang 

SYNCHRO-START PRODS .• 8151 N. Ridgeway. Skokie. 
111..60076. Tel: 312-267-1730; Sis. Mgr: T.A. Neyfeldt 

SYNCOR PRODS. CO .• INC .• 44 Eastern Ave .• Malden. 
Mass .• 02148. Tel: 617-322-7160; Sis. Mgr: S. Prost 

SYNCRO CAPACITOR. Meuse-Argonne Rd .• Hicksville. 
Ohio. 43526. Tel: 419-542-2711. TWX: 81Q..490-2550; 
Sis. Mgr: C. Carroll . 

SYNTEC CORP .• 1611 East Ave .• Austin. Tex .• 78702. Tel: 
512-478-5918; Sis. Mgr: D.R. Malone 

SYNTHANE CORP. 12 River Rd .• Oaks. Pa .• 19456 
SYNTHANE TAYLOR CORP .• Alco Standard Co .• Valley 

Forge. Pa.. 19481. Tel: 215-666-0300. TWX: 
215-666-0659; V.P. Mktg: JW. Pool 

SYNTRON DIV .• FMC Corp .• 264 Lexington. Homer City. 
Pa .• 15748. Tel: 412-479-8011. TWX:, 412-585-9477; 
Sis. Supv. H.D. Wood 

SYNTRONIC INSTRS., INC., 100 Industrial Rd., Addison, 
III., 60101, Tel: 312-543~444, TWX: 91~51-2191; SIs. 
Mgr: P. Evans ..... _ .......... _ ..... _ .... _ .... _._. ___ ... _ .. _._ .... _.Pg.2499 
Cal Arcadia. Ash M. Wood Co .• Box I-A 

213-447-3511 
Cal Menlo Pk .• Frauman Assocs .• Box 969 

415-322.8461 
Colo Wheatridge. Waugaman Assocs .• Inc .• 4643 

Wadsworth 303-423-1020 
Conn New Canaan. W. Couch. 115 Bald Hill Rd. 

203-966-4630 
Fla Jupiter. Massey Assocs .• Box 877 305-746-4591 
Fla St: Petersburg. Massey. Box 13577 813-347-6183 
Fla Winter Pk .• Massey Assocs .• Box 1201 

305-855-4510 

III Northfield. Torkelson. 540 W. Frontage 
312-446-9085 

Ind Indianapolis. Torketson. 3512 Rockville 
317-244-7867 

Md Reisterstown. Massey Assocs .• Dover Rd. 
301-833-2039' 

MassNorwood. S. Pierce. Inc .• 24 Unden SI. 
617-762-3164 

Minn Mpls .• Torkelson. 4820 W. 77th 51. 612-920-1046 
NJ Union City. Bressler. 4806 Bergenline 

201-864-9577 
Pa Havertown. Massey. 1325 W. Chester Pike 

215-789-2320 
Tex Houston. Space Elctms .• 4007 Belaire 

713-667-5903 
Tex Irving. Space Elctrns .• Irving Bank Tower 

214-631-0905 
EXP: N.Y .• N.Y .• Sylvan Ginsbury, 425 Park. S. 

212-689-5212 

SYRACUSE ELCTRN5. CORP., Box 566, Syracuse, N.Y_, 
13201, Tel: 315-4811-4911; Sis. Mgr: R.W. Shutt 

Pg_ 1348 
Cal Los Angeles. I. Nizam. Box 25662 213-395-2637 
Conn Sharon. Adcour. One Summer SI. 617-784:3996 
Fla Orlando. G. W. Fenton. Box 7387 305-423-5720 
Haw Honolulu. Atecs. 156 Mokauea SI. 808-641-6644 
III Chicago. Automation Equip .• 6645 N. Oliphant 

312-631-9673 
Ind Angola. Southem Sis .• 105 Lakeshore Dr. 

219-665-3961 
Ind Indianapolis. Southern Sis .• 1111 E. 45th SI. 

317-253-3359 
Minn Lakeville. Caco. Inc .• Box 517 612-469-2151 
Miss Meridian. Herron Assocs .• Box 3008 

. 601-483-7891 
Mo SI. Louis. Elec. Controls. 2732 S. Brentwood 

314-961-6777 
NY Baldwinsville. Scibetta Reps .• 7484 River· 

. 315-622-3993 
Ohio Cleveland. Marlow Assocs .• 4486 Mayfield 

, i v.-;;; j ~.;~vu 
Pa Ardmore. Rothenheber. 53 Cricket Ave, 

215-642-6911 
Pa Pittsburgh. Trymac Co., 201 Penn Ctr. 

412-823-8400 
Tex Houston. Myles Summers. 2920 Weslayan 

713-667-6900 
WashSeattle. D. Miller. 7821 Fremont N. 206,784-6800 
Wisc Mequon. Automation Equip .• 12740 N. River 43W 

414-242-1520 
SYSCON INT·L .• INC .• 205 Sycamore St.. So. Bend. Ind., 

46622. Tel: 219-287-5916; Sis. Mgr: R.E. Ekstrom 
SYSTEMS ENCLOSURES. 200 N. Anets Dr .• Northbrook. 

111..60062 
SYSTEMS ELCTRNS .• 9801 Walford Ave.. Cleveland. 

Ohio. 44102. Tel: 216-651-8208; Sis. Mgr: E.F. Bedford 
SYSTEMS ENGRG. LABS .• Box 9148. Ft. Lauderdale. Fla .• 

33310. Tel: 305-587-2900. TWX: 51Q..955-9825; Sis. 
Mgr: J.H. Geers 

SYSTEMS ENGINEERING. LTD .• Grouse Creek. Utah. 
84313. Tel: 801-747-3228; Sis. Mgr: N.L May 

SYSTEMS INSTRS. RESCH .• INC •• 331 Luckie St.. N.W .• 
Atlanta. Ga .• 30313. Tel: 404-525-2434; Sis. Mgr: R.G. 
Thackston 

--- Advertisement ---

SIR provides complete data' acquisi­
tion systems, matched to the cus­
tomer's requirements and guaranteed 
compati\;lle with the customer's com­
puter. Systems are assembled from 
standard sub-systems and selected 
components to provide the best solo­
tion to the customer's problem. 
SIR also designs and manufactures Eb~. 
ert Spectrophotometers and other cus" 
tom spectro-optical instruments. 
Sales representatives have been estab­
lished in most sections of the country 
to work with our customers. 

SYSTEMS RESCH. LABS.. 7001 Indian Ripple Rd .• 
Dayton. Ohio. 45440. Tel: 513-426-6000; Mktg. Mgr: 
R.J. McGowan 

SYSTRON-DONNER CORP., One Syalron Dr_, Concord, 
CaI_, 94520, Tel: 415-68H161, TWX: 91Q..48NI479; 
Mklg. Dlr: J.R. Cunningham _. __ • __ ..... _._._ Pgs. 564,565 
Ala Huntsville. Sci. Devlces-S.E .• 703 Watts Dr .• S.E. 

205-536-1969 
Ariz Scottsdale. Sci. Devices-S.W .• 8202 E. Sheridan 

St. 602-946-0333 
Cal Los Angeles. Sci. Devices-Cal.. 8621 Bellanca 

Ave. . 213-641-4800 
Cal Mountain View. Sci. Devices-Cal .. 655 W. Evelyn 

Ave. 415-964-4230 
Cal San Diego. Sci. Devices-Cal.. 8098 Engineer Rd. 

714-279~42 

SUN - SYS 
Colo Littteton. Sci. Devices-S.W .• 4943 E. Geddes Ave. 

303-771-9037 
Conn Hamden. ScI. Devlces-N.E .• 2315 Whitney Ave. ' 

203-248-9361 
Fla Pompano Sch .• Sci. Devlces-S.E .• BOJ 2083 

305-933-7373 
Fla Orlando. ScI. Devices-S.E .• 707 E. Colonial Dr. 

305-424-7932 
Fla Indpls. Sci. Devics-Midwest. 2920 Shelby Ave. 

317-783-2111 
Kans Lenexa. Sci. Devlces-SW •• 14144 Santa Fe Dr. 

. . 913-888-2050 
MassWakefield. Sci. Devices-.N.E .• 591 North Ave. 

617-246-0920 
Mich Birmingham. Sci. Devices-Midwest. 6773 Pine 

Eagle La. . 
Mlnn MinneapOlis. Sci. Devices-Midwest. 5730 Duluth 

SI. 612-544-1616 
NJ Englewood. Sci. Devices-E .• 95 Cedar La. 

201-871-3916 
NM Albuquerque. Sci. Devices-SW .• 4326 Mesa. 

Grande. S.E. 505-268-6729 
NY Hyde Pk .• Sci. Devices-N.E .• 158 S. Albany Post 

'Rd. 914-229-5655 
NY Syracuse. Sci. Devices-N.Y .• 140 Pickard Bldg. 

315~457-7420 
NC Cary. Sci. Devices-S.E .• 121 Woodland Dr. 

919-832-2567 
Ohio Dayton. Sci. DeviceS-Midwest. 3300 S. Dixie Dr. 

, 513-298-9904 
Pa Plymouth Meeting. Sci. Devices-Phil.. Box 201 

215-825-9515 
Tex Houston. Sci. Devices-S.W .• 3827 Richmond Ave. 

713-623-4250 
Tex Richardson. Sci. Devices-S.,W .• 312 N. Central 

Expwy. . 214-231-8106 
Va Springfield. Sci. Devices-Wash .• D.C .• 6615 

Backlick Rd. . 703-451 ~5oo 
WashBelievue. Sci. Devices-N.W .• 854 106th Ave .. N.E . 

206-454-0900 
C=,:,": ~?!"!". !)~,! .• ~~,.~~,.; .... 0~~ .• !:!~~ .".:=:::., ~~~ 

Supertest Rd .• Sec. # 9 . 416~30-4025 
For: Can .• Montreal. Que .• BRH ASSOCS .• 6338 Victoria 

Ave. 514-733-5331 
For: Can .• Ottawa. Onl..,BRH Assocs .• 1300 Carling 

Ave. 613-728-0113 

SYSTRON-DONNER ALPHA DIV_, 460 Roland Way, 
Oakland, Cal., 94621, Tel: 415-635-2700; Mklg. Mgr: 
William Dawes ._ .. _ ...... _ ... _ ..... _._ .... _._. __ .. _ ....... _ ... Pg. 565 

SYSTRON-DONNER . CONCORD INSTR. DIV., 888 
Galindo St, Concord, Cal.,. 94520, Tel: 415-682~161, 
TWX: 91D-481-947; Mktg. Mgr: E_ Niebuhr 

Pgs_ 51!4,565 

SYSTRON-DONNER DATAPULSE DIV., 10150 
Jefferson Blvd., Culver City, Cal., 90230, Tel: 
213-836~100 Ext: 268, TWX: 91Q..3~66; SIs. Mgr: 
H_W. Mette _._ ........ __ ._ ... __ .... _ ... _._._._ .... _._. __ ..... _._._. __ Pg_ 564 

--- Advertisement --.­

Datapulse Division ofSystron-Donner 
Corporation is a leading manufacturer 
of automatic, semi-automatic and 
manually operated pulse, data. and 
waveform' generation equipment and 
systems. Product line. reflects sophis­
ticated design with exemplary ac­
curacy and reliability, plus unusually 
high speed parametric performance 
capabilities where needed. Compre­
hensive selection of products is ex­
tremely flexible and compatible with 
other makers' systems/components. 
Included in the line are inanual and 
fully program'mable pulse generators, 
function generators, data generators. 
character generators, trigger program 
generators, PCM simulators, output 
plug-in units, and a u~eful range of in­
strumentation accessory options. 

SYSTRON-DONNER INERTIAL DIVISION. 200 San Miguel 
Rd .• Concord. Cal .• 94520. Tel: 415-682-6161. TWX: 
910-481-9478; Mktg. Mgr: B. Sage 

SYSTRON-DONNER KRUSE ELCTRN!!- SUB., 790 
Hemmeter La., Mountain View, Cal_, 94040, Tel: 
415-967-2299, TWX: 910-379-6559; Mklg. Mgr: G. 
Hackley ._._ .. __ .... _._ •• _ ... _ ... _._._. ____ ... _ ....... _ ... _ •• __ ..... Pg. 565 
SYSTRON-DONNER MICROWAVE DIV .• 14844 Oxnard 

St .. Van Nuys. Cal .• 91409, Tel: 213-786-1760. TWX: 
910-495-1788; Mktg. Mgr: John Becker 

SYSTRON DONNER TRYGON ELCTRNS- SUB_, 111 
Pleaaant Ave., Roosevelt, N_Y., 11575, Tel: 
516-378-2800, TWX: 51Q..225-3664; V_Po Sis. H. Ralt 

Pgs. 564,933 
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SYT -.TEe 
S Y TCORP., 221·2 E. Yandell, EI Paso, Tex, 79903,Tel: 

915-542-1711; Sis. Mgr: G. Doolittle 
T-M VACUUM PRODS" Warrington &.Rowland, Riverton, 

N.J., 08077, Tel: 609-829-2000; Sis. Mgr: H.O. Walp, 
Jr. 

T ;BAIIINC_, 141. Danbury IId~ Wilton, Conn., 06897, Tet 
203-762-8351; SIs.' Mgr: A.H. Morgan .. _ .......... _Pg. 1697 

Gal Newport Beach, Elctm. Controls, 4341. Birch 
. 714-546-2714/5 

Cal Palo Alto, P .. Nurches, 999 Commercial .. 
415-326-7842 

Colo Denver, Engrg. Resch., 231 Detroit 303-37.7-8306 
!II . Chicago, R·. Weisz, 3008 N. Calif. Ave. . 

312-588-7474 
Tex Houston, Unidyne, 5700 Savoy 713-782-0218 

T & T CONTROLS CO., Box 171, Media, Pa., 19063, Tel: 
215-LO-6-8270; Sis. Mgr: A.H. Maxwell 

TA MFG. CORP., Viking Inds .. Co ... 4607 AlgerSt., Los 
Angeles, Cal., 90039; Tel: 213-245-3748, TWX: 
910-497-2065; Gen'l. PI. Mgr: J.L. Fargo 

TABET MFG. CO., 1'336 Ballentine ·Blvd.: Norfolk, Va., 
2~504~ Tel: 703-622-1973; Sis, Mgr: H.D. Burton,' 

TAG. TECH. INSrR. CORP., Scotch Rd., Mercer Airport, 
Trenton, N.J., 08628, Tel: 609-882-2894; Sis. Mgr: W.1. 

, , S.hepley . .. 
TACHTRONIC.INSTRS., INC., 15.00 N. Front SI., New Ulm, 

Minn., 56073, Tel:507~54-3105, TWX: 910-565-2251 
TACO DIV.,Gel1~1. Instr. Corp., One· Taco SI., Sherburne, 

. N.Y., '13460, Tel: 607-674-2211, TWX: 510-261-7440; 
Oir. Mktg: J. Severinsen " 

---" Advertisement ---

. Total antenna capability - VLF thru 
'SHF; 5KHzthru 30 GHz. Complete 
antenna systems'engineered furnishe!\ 
and installed; omni or .directional 
ground station; airborne and vehicular. 
Applications include point-to-point; 
long-haul, tropo and satellite telecom; 
munications, air traffic control, TV, 
telemetry, EC?\II arid EW. Types in­
clude blades, stubs, spirals; yagis; log, 

. periodics, helicals, parabolics, horns, 
collinear arrays .and discones plus 
niounts, radomes; towers,transmis­

. sion line and shelters. 

TAFT ELECTROSYSTEMS,INC.;Box 43, Metuchen, N:·J., 
08840, . Tel:· 201-549.9200, TWX: 710-998-0593; Sis. 
Mgr: M. Clavien 

TALK-A-PHONE CO., 5013 N. Kedzie Ave., Chicago, III., 
. 60625, Tel: 312-KE·9""00; Sis. Mgf: OF Kagan 
TALL JOEL. INC:, 158 S':Terrace Ave., Mi. Vernon, N.y .. 

10550, Tel: 914-MOc8-0388 
TANDBERG OF AMERICA, INC., 8 Third Ave., Pelham,' 

N.Y., 10803, Tel: .. 914-PE-8-077?;. SI.s ... Mg" R.J. 
. Bowman, Jr. . . . '. . . 

TANGER ELCTRNS.,.Div. Tanger Inds., 12600 Daphne SI., 
Hawthorne, Cal., 90250, Tel: 213-757-9161" TWX: 
910:321 :5767; Sis. Mgr: A .. Starr 

TANNOY (AMERICA), LTD., 1756 OceanAve., Bohemia, 
N.Y., 11716, Tel: 516-567-0770; Sis. Mgr:A.F. Hill 

TANSITOR ELCTRNS., INC., West Rd., Bennington, VI., 
05201, Tel, 802-442-5473, TWX'710-360-1782; Sis. 
Mgr: A.M. Andersen 

TAPECON, INC., 475 River SI.,' Rochester, N.Y., 14612, 
Tel: 7.16-621-8400; Sis. Mgr: W.C. 'Frykberg' 

--.-.- Adv~rtisement '---

Tapecon Inc. Qualiiy source for EMI 
and RFI shielding maierials, narrow 
web laminates, pressure sensitive foil, 
narneplates, pressure sensitive labels, 
printed tape. . . . . . . 
Tapecon tapeability - unique , engi­
neering and.inanufacturing skills .di­
rected . toward rnass' .production of 
specialized tape ,products .. Can your 
product be' irnpro'Ved or' lowered in 
cost throiigh. incorporation of Tape' 
con's preCision laminating, embossing, 
diecuttirig, and printing technology? 

TAPESWITCH COFlP. AMER., 320 Brd. HollOW ·Rd., 
Farmingdale, N.Y., 11735, Tel: 516-694-6312; Mktg: F_ 
Dale ............. _ .............. ~ .............. ; .. _._ ............. , ....... Pg_ :1956 
Cal Lo.s Angeles, Littrell Western SiS., I~c., 3121 E. 

. )2th SI. . . 21.3-261-0164 
·CaISo. San FranCiSCO, LittreliWestetn SiS., Inc., .IOQ. 

Produce SI. . 415-822-5595 
Colo Denver, J. Dawson Co ... 536 Kalamath SI. 

303-255,7194 
MassBraintree, Bordewieck Engrg. Sis. Co., 221 Grove 

SI. . £17-843-0845 
Mich Grosse Pointe Pk., J. Miner, 15318 Mack 

. . 313-886-5678 
'NY N.Y., Tapeswitch Corp. Amer. 212-895-8713 

MANUFACTURERS & SALES OFFICES DIRECTORY 

Ohio Cleveland, Midwest SIS.,7409 Pearl 
216-234-9200 

Pa Media, W. Reeves, 2973 N. Providence 
. . 215-LO-6-6709 

Tex Dallas, Techno Assocs ... Box 20544 
214-FL-7-9213 

WashSeattle, Electro Reps., 2047 ·14th, W. 
206-AT-2-7944 

TASK CORP.,' Box 3999, Anaheim; Calif., 92805, Tel: 
714-774.3100, TWX: 910-591-1165; Sis'. Mg': A.L. Trax 

TAU-TRON,INC., 685 Lawrence SI., Lowell, Mass., 01852, 
· Tel: 617-458-6871; Sis. Mgr:J.J. Slomski 

-' --- Advertisement ---

ra1!~Tron, '';corporated designs and 
manufactu(es a broad .. line "of ex-

· tremely high speed digital test sys­
tems .. P.rodt,tcts. fall into three testing 
categories: General Purpose, Digital 
Communications. and Semi-Conduc­
tOf Memory. General·Purpose--Single 
and . multiple channels,,·g· bit to 96 bit 

· word lengths, I Hz to 330 MHz. Digi­
tal Communications--Pseudo-random 
patterns, self-synchronization. bit-by­
bit error detectors. and display. 1 Hz 
to . 330 : MHz. Semi-Conductor 
Memory,-Manual.and. computer pro­
grammable, w,lVeshape control, data 
control, bit fields from .g. x g to 24·x 
256, I Hz to 120 MHz, self-contained 
.error check systems .. 

TAURUS CORP., Academy Hill, LambertVille, ·N.J., 
08530, Tel: 609-397-2390; SI~' Mgr: J.D. Kreuter' 

.. . ·Pg. 381 
Cal Los Angeles, R. Sweet, 11150 Tenn Ave: 

213-477-4517 
Cal Pasadena; SCi. Sis.; Box 5324 ., SY 1-3778 
Conn New Haven, Forsberg Sis. 203-239-51.11 
Fla Clearwaier, Brennan Assoc., 211 Ewing 

. . 813-446-5006 
III Norrlc!ge, GianaraS SiS., 7051 W. Wilson' 

. 312-774-4600 
Ind FI. WaYne, Hoeming Sis., Butler CI. '219-483-6913 
MassBrockton, Forsberg Sis., 646 Summer SI. 

. .. 617-522-6300 
· NJ Cherry Hill, H.S. Bancroft, Rockhill 609-UL-4-8000 

NJ" ·fl. Lee, K. Hughes, 2175 Lemoine Ave. . 
. 201;944-1600 

Ny Hauppauge, Box 193 212-227-5816 
Ohio Wickliffe, W.J.Brauer, 29029 Euclid 216-943-0601 
Pa' Pittsburgh, W.J. Brauer, Box 8466 '412-921-3213 

· Tex' Houston, A. Clarke; Box 13231·' '713'526-4908 
TAYLOR ELEC., Div. Taylor Inds.,lnc., Fisher Rd.; Howell, 

. Mich., 48843, Tel:51i-546~0450; Sis: Mgr: D. Du.ncan 
TAYLOR INSTR. PROCESS CONTROL·DIV., Sybron 

Corp., 95 Ames St:, Rochester, N.Y., 14601, Tel: 
716-235-5000, TWX: 716-235-4893: Sis. Mgr:R.S. 

TAYLOR MILLWORK & STAIR CO., INC., 1305W. 132 St., 
Gardena, Cal., 90247, Tel: 213'FA-1-2750 

TAYLOR-WINFIELD CORP., 1052 Mationing Ave., N.W., 
. Warren,Ohlo, 44482, Tel: 2111-399'8861; Sis. Mgr: L.J. 

Murto 
TDC DIV:,'Chu Assocs.; .Box 365, Littleton, Mass., 01460, 

Tel: 617-456-3374 V.W. Storey 
TDK ELCTRNS. CORP., 23-73 48thSI., Long Island City, 

N.Y., 1.1103; Sis.' Mgr: H. Karamura 
TE COMPANY; 505 E. Montecito SI., Sanla Ilaibara, Cal., 

93103; Tei: 805:966-7136; Sis. Mgr: R. J: Washburn 
TEAC CORP. OF AMER., Technical Prods., 2000 Colorado 

Ave.,·Santa Monica, ,Cal, 90404, Tel: 213-394-0240; 
Dir. Mktg: K.M. Williamson . . . . 

TEALE MACHINE CO., Box 936, Rochester, N.Y., 14603, 
Tel: 716~CH-4;6700,TwX: 510'253-2344; Sis. Mgr: S. 
Travis '.' . 

TEC, INC., 6700 S. Washington Ave., Eden Prairie, Minn., 
55343, Tel: 612-941-1100, TWX: 910-576-2860 

TECH-ETCH, INC., 10lnd'1. Pk .. Rd., Hingham, Mass., 
02043, Tel: 617-749-0993; Sis. Mgr: R. Gurwitch 

TECH LABS., iNC., Bergen & Edsall Blvds., Palisades 
Pk~ N.J_, 07650, Tel: 201-944-2221, TWX: 201-947-0825; 
Gen'l_ Sis. Mgr: K,I(_ Garrison _ ...... _, ..... ,_ ............. Pg •. 1957 
·Cal . Inglewood, V/L Assocs., 3412 W. Century 

.... 213-671-7688 
Cal Los Alios, Held & Mollard, Inc~; 175 S.·San· . 

· Antonio Rd. 415-941-6041 
Conn Cheshire, E. Lane, 350 Sci. Main SI. 203-272-6081 
III Lombard,Ouadtron Assocs., Box 306 . 

312-775-5717 
IndFt. Wayne, Hoemig SiS., 3405 Butler . 

. 219-483-6913 
Md Towson;' Habeo Elctns., 603 Alleghany Ave. 

301-825-9637 
MassWaltham, Selmark Assoc.; 181 'West 

617-899-8110 

MichJackson,' N. Scroggs Co., 2221 Arbor Hills 
, 517-782-5211 

Minn MPls., A. Sledare Assoc., 4724 42nd . 
. . 612-533-2294 

. Mo SI. Charles, M.L. Seyffert, 910 Jefferson 
314-723-1185 

NJ Haddonfield, FW. ChurChill, Box 43 609-429-7871 
NJ Livingston, A. A. Budde, Box 226 20.1-994-1210 
NY Fayetteville, J,K. Savage, Box 95 315-637-8441 
NY Manhasset • .Everett Mktg., 115 Easkins Rd. 

516-627-7750 
Ohio Cleveland, Midwest SiS., 7409 Pearl 

. . . . 216-234-9200 
Pa Pittsburgh, A. Clark Co., 10517 Lindberg 

412-242-9500 
Tex Houston, Oeler & Menelaides, 6243 Braesheather 

. .' 713-772-0730 
Tax Richardson, Oeler & Menelaides, Box 4008 

214-239-1121 
WashSeattle, J. McClamrock, 127 SW. 156 

. 20e-244-9391 
TECH-OHM ELCTRNS., INC., 36-1.1 33rd SI., Long Island 

. City, N.Y., 11106, Tel: 212-786-2274;·Sls. Mgr: BE 
Futch 

rECHFORM LABS., INC., Box 509, Venice, Cal., 90291, 
Tel: 213-396-4219; Sis. Mgr: J.A. Woolf 

. TECH MAR CORP ••. 2232 S. Cotner Ave., Los Angeles, 
CIIl., 90064, Tel: 213-47U046; SIs. Mgr: A. Rader 

Pg.2327 
i'ECHMETRIC CO., 2449 Harding Ave., Redwood City, 

... ' Calif., 94062, Tel: 415-365-2545; Sis. Mgr: D.E. Hanson 

TECHNI-RITE· ELCTRN5., Technl-Rite Ind'l_ Pk., E. 
Greenwich, R_I., 02818, Tel: 401-ila4-6BOO, TWX: 
710-387-1500 .... _ .................... : ........... _ ..... _ ...... Pgs. 596,597 
Ala Huntsville: E.G. Holmes, 4862 Governors 

205-837-6900 
'Cal Inglewood, Techni-Rite Elctrns., 724-1/2 E. 
'.. Manchesier·., . 213-678-8991 
Colo Littleton, Hilleary,l!552 Ridge Rd. 303-794-4279 
Fla Orlando, E.G. Holmes, 316-1/2 S. Bumby 

... .' '305-241-2128 
Ga Chamblee, E.G. Holmes, 4185 Clairmont 

404-451-6161 
Mich Royal Oak, Satullo, 4514 'N. Woodward 

.' 313-549-3910 
Mo SI. Louis, Palatine Engr., 1.573 N. Warson 

314-426-7055 
NJ Metuchen, Techni-Rite Elctrns., 212 Durham 

201-548-2800 
NY Liverpool, R&D Assocs., 109 Woods Path 

315-622-2350 
Ohio Cleveland, Satullo, 16801 Euclid 216-486-2800 
Ohio Dayton,.Satullo, 2801· Far Hills 513-293-7061 
Tex Dallas, Kemp Engrg., 2618 Manana 214-357-6663 
Tex Ho~ston, Kemp Engrs, 6001 Gulf 713-928-5426 

TECHNI-TOOL, INC., 1216 Arch SI., Philadelphia, Pa., 
ll11UI, leI: <!'~-LU-tl-44~1; :SIS. Mgr: w. tsezar 

TECHNIBILT CORP., 1 W. Alameda Ave., Burbank, Cal., 
91502, Tel: 213-849-3171; Sis: F. Host 

TECHNIC, INC., Box 965, Providence, A.I., 02901, Tel: 
401-781-6100,' TWX: 401·944-1455; Sis. Mgr: A.M. 
Weisberg 

TECHNICAL CONSULTANTS .CORP., Resch. Engrg. Div., 
. RR,1 Rte '83 Sommers ·Rd., Ellington, Conn., 06029, 

Tel: 203,875-1629; Sis. tylgr: E.J. Steffens 
TECH. DEVICES CO .. 11242 Playa CI., Culver City, Calif., 

90230, Tel: 213-870-3751; Sis. Mgr: D.N. Winther 
TECHNICAL INSTRS., INC., 441 Washington Ave., No. 

Haven, Conn., 06473, Tel: 203-239-2501; Sis. Mgr: J. 
Maynard 

TECHNICAL MA T'L., 700 Fenimore Rd., Mamaroneck, 
N.Y., 10543, Tel: 914-698-4800, TWX: 710-566-1100; 
Sis. Mgr: N.H. DePasquale 

TECHNICAL SVC. CORP., 2618 South 4th SI., Louisville, 
Ky., 40208, Tel: 502-636-1496; Sis. Mgr: M.R. Snead 

TECHNICAL TAPE CORP,,' Le Fevre La, New Rochelle, 
:. N.Y., 10801, Tel: 914-BE-5-1000; V.P: J.G. Shuman 
TECHNICAL WIRE PRODS., INC., 129 Dermody SI., 

Cranford, NJ, 07016, Tel: 201-272-5500, TWX: 
710-996-5951; Sis. Mgr: E. Steel 

TECHNICAL WIRE PRODS.,INC., Western Div., 417 Olive 
SI., Santa Barbara, Cal., 93101, Tel: 805-963-1867, 
TWX: 910-334-1184; Sis. Mgr: H. Evans 

TECHNIPOWER, BanrUB Ctr., Ridgefield, Conn., 0687.7, 
Tel:' 203-438-0333, TWX: 710-467-0666 .... Pg~ 905-928 
Ariz Phoenix, Aztec Enterprises.' . 

Daif Oper. Enterprise 607 
Cal Pasadena, Luscombe;610 S. Arroyo 

213-684-2000 
Cal . San Mateo, Lunscombe, 225 E. Third 

. 415-342-7057 
Colo Littleton, Aztec Entprs., 1449 W. Littleton 

303-798-4573 

See page 3073 To Get Your Copy of the Radio-Electronic Master eem/1971 



MANUFACTURERS. &, SALES OFFICES DIRECTORY TEe - TEL 
Conn Meriden. Abbott-Allison Co .• Box 467 

, 203-237-9232 
Fla Orlando. Floyd-Fausett: 2213 Merritt Pk. 

305-424-0701 
Ga Smyrna. Floyd-Fausett & Co .• Box 878 

404'436-51,69 
11/ Wilmette. Crest AssOCS .• 505 Fourth SI. .. 

312-256-5202 
Md Baltimore. Whitcomb. 730 Deepdene 

,301-889-1245 
Mass No. Andover, Abbott-Allison Co .. Box 96 

617-245-0250 
Mich Livonia. Chandler. 32401 W. Eight Miles 

·313'476-5800 
MiM Minneapolis. R-J. Inc.; 71QO S. France 

612-i122-1425 
Mo Kansas City. K & M Sis .• 1627 Main SI. 

. 816-471-1355 
NJ Ridgewood. Instr. Sis. Co .• Box 403 . 

201-GI-5-5210 
NM Albuquerque. Aztec Entprs .. 829 Penn. N.E. 

. 505-255-2440 
,NY Endicott. Advanced Comps.; Box.645 

, 607-785-3191 
NY No. Syracuse. Advanced Comps .• Box 248 

315-699-2671 
NY ScottSville. Advanced Camps .• Box 142 

716-889-1429 
NY Whitesboro. Advanced ComPs .• Box B . 

315-736-9195 
Ohio No. Olmsted. Chandler. 23202 Lorain 

. .' .' 216-734'4747 
Ore Portland. R. Legg. 4475 S.w. Scholls Ferry 

503-292-8824 
Pa New Britain. Kastle Assocs .• 434 E. Butler· 

. 215,348'4466 
Tex Houston. Scientific Sis .• 6400 Westpark . 

',713-781-2711 
Tex Richardson. ScI. Sis .• 777 S. Central 

214-AD-I-6541 
For: Can .• Toronto. Onl.. Wilson Entprs.~ 386 Bering ............ _ ...... -

""'''''-...... ' .. '04 ... ... 
For: Can:. Roxboro. Que .• Wilson Entprs., Box 115 

5.14-684-0383 
TECHINQUES. INC .• 235 Jackson St •• Englewood. N.J .• 

07631. Tel: 201-569-5900; Sis. Mgr: l.0 .• Silvan 

TECHNo-COMPS. CORP., 7803 i.8mom., Val) NUYI, 
Cal.; '1405, Tat 213-781-1642, TWX: 9111-495-201$; 511. 
Mllr. R.H. BroGllon •• __ ._._ •••••••• _._. __ .. Pg8. 2926,2927 
Ariz Phoenix. Southwest Engrg .• Box 9185 . 
. , . . .• .' 602-944-1521 

Cal· Inglewood. Oak Electro/Neties Corp .• 5005 W .. 
Century Blvd, ..-' 213·678-4108 

Cal Los Altos. Oak Electro/NeticS·Corp:.-960 /II. San 
Antonio Rd, ' 415,941-1237 

Colo Denver. Checkmate Sis .• Box' 224 H 
303·771-4920 

COMW. Haven. Comark Assoes .• Box 567 . , . 
- 203'933-0900 

Fia Ft.. Lauderdale, Oak Electro/NeticS Corp., 1040 
Bayview Dr. . .. 305·.583-2681 

'" Chicago. Lightner. 6322 N. Milwaukee. 
. 312-774-1500 

Md 'towson. Marktron. Inc .• 202 W. ·Penn. 
, 301-825-8222 

MassBelmont~. Vector Sls .• .774 Pleasant SI. ..• 
• . _. .' 617'489-1400 

Mich Fall1llngton. W. Hummon, Box 501 - 313-474~0661 
Mlnn Mpls, l. Murphy Assoes .. , 730 Chicago 

61-2·333-4511 
NJ Pompton Lakes, R. Horne Assoc .. Box 31 

201·835-7400 
NY No. Syracuse; Advanced Comps .• Box 248 

. . 315-699-2671 
Ohio Centerville. EMA.lnc., Box 191 513-433-2800 
Tax FI. Warth. W. Fralla. 6100 Camp Bowie 

817-738-2394 
WashSeattle, C. Lyle Reeve Mktg .• Box 7087 

208'542'5889 
TECHNOGRAPH. INC .• P.O. Box 5376. Ardmore Sta .• 

Winston-Salem; N.C .• 27103. Tel: 919-723-0767; Pres: 
H.L. Shortt 

TECHNOLOGICS INC. Sub of.KDI Co;P. Box 667; Ormond 
Beach. Fla.. 32074, Tel: 904·677-1771. TWX: 
810·832·6226; Sis. 'Mgi: R.H. Gardey .. 

TECHNOLOGY /VERSATRONICS. 508 S. High SI.. Yellow 
Springs. Ohio. 45387. Tel: 51'3-767-7365.' TWX: 

-810'4511-2620 
TECHRON CORP .• 20 Simmons SI.. Boston. Mass., 02120. 

Tel: 617-HI-5-2150; Pres: G. GaIIlian 
TECHSONICS, ·Box 251, EI Predo. N.M .• 87529. Tel: 

505-758'4555; Sis. Mgr: J.C. Freeman . 

TECNETlCS, INC., Box 910, Bouldar Ind'i. Pic., BoUlder, 
CQlo180302, Tat 303-442-3837, TWX: 91Il-140-3248; 
SIs. Mllr. V. Brown _ ... _._. ____ · __ Pgs. 88~5 

See Page 957 for TRADE NAME DIRECTORY 

Ala Huntsville. W.A. Brown Comps., 1314 BufordSI. •. · 
N.W .. '. . . 205·539-4411 

Cal Inglewood. L & 11!1 Engrg .• 9~11 Inglewood Ave. 
. : ,'.' 213-674~6850 

cal Santa Clara. L & M Engrg .• 3242 McKinley Dr. 
'" 408-243~28!il 

Colo Uttleton. RADCO. 2552 Ridge Rd. 303-794-4546 
ConnE. Hartford. Measurement Equip. Co .• Box 8192 

203·528-8192 
Conn New Canaan. S. Pierce, 115· Bald Hill Rd.-' -
Fla Ft. Lauderdale. W.A. Brown Comps .• 961 NW. 

53rd St 305-566·5697 
Fla Orlando. W.A. Brown Comps., 222 Weber SI. 
.,.. .' 305'425-5505-T 

11/ • Northfield. Torkeison Assocs .• 540 W. Frontage 
Rd. 312-446-9085 

.Ind . Indianapolis. Torkelson· Assoes .• 35;2 Rockville 
Rd.. . 317-244-7867 

. Iowa. Cedar Rapids. Engrg. Sves. Co., 1026 3rd Ave .• 
'. S.E. .... . .319-366-1591 

Iowa Marion. ENSCO~REP. 888 Tenth SI. 
319-377-6313 

Kans'Overland Pk .• ENSCO:REP. 8001 Conser' 
913~381-7557 

Kans Prairie-Village. Engrg. Svcs. Co., 7924A State . 
Line 913-649·4000 

MassWakefield. Meas. Equip. Co .• 591 North Ave. 
617-245-4870 

Minn MinneapoliS. Torkelson Assocs .• 4820 W. 77th SI. 
612,920-1046 

Mo SI. Louis. Engrg. Svcs,Co .• 6717 Vernon .Ave ... 
. 314-PA-6-2233 

Mo SI. Louis. ENSCO-F\EP. 11714 Lackland Ind'i Dr. 
... . . 314·542·3935 

NJ Morristown •. Graydon Sherman. 230 Madison 
, 201-538-9246 

NJ WestwOOd. Clarfield·Stoilmack. 175 Westwood 
- . . 201 '666-8989 

NY Fayetteville. Graydon Slferman. Davis Bldg. 
. ....., . . 315-637-9861 

NC Wlnstoil-Salein; WA Brown Comps., 1108'Burke 
St. 919-725·5384 

Ohio Dayton. J.C .. l:lofstetter Co .• 3330 S ... Dixie Aye. 
. " ,". . 513:298-0662 
Ohio Medina:J.C. Hofstetter Co .• 5168 Valley View Dr. 

,. .' '. . 216:241'4880 
Pa Yeadon. Graydon Sherman; 811- Connell" . 

215·M0'4-7316 
Tex Dallas. R"Thom8s. 8616 NW. Plaza Dr. 

214-363·8591 
Va Annandale; Nine Assocs .• 7,753 Patriot. 

_ . , 703-256-9105 
WashSeattle. Datacom Assoes .• 22.07 Fairview E.: 12 .. 
. . 208-329-2989 

EXP: ~t.Ne\V Yor~,.Macl)ine & prods,c~r2::4~!~70 

For: Can .• Downsview. Onl.. Whittaker Elct .• 43 
Troutbrooke ", . 416,247-7454 

For: Can.; Ottawa. Onl.. Whittaker Elcl.. 42 Howden 
, ',. '6l3-224-1221 

. For: ·Can .• Fioxboro. Que .• Whittaker Elcl.. Box 216 
- 514-683-3621 

For:· Can:; W. Vancouver, B.C .• Whittaker Elcl.. 1144 
Millstream .' 604-926-3411 

TEDFORD CRYSTAL LABS .• 4914 Gray Rd .• Cincinnati. 
Ohio. 45232. Tel: 513-542,5555. TWX: 810-461-247.6; 
Gen~1. Mgr: J.A. Vella 

TEKFORM. PF.lQPS .. CO" 2780 Coronado SI. •. :Anahe!m. 
. Cal.. 92806. Tel: 714-630·2340; Sis. Mgr: G. Clark 
TEKNA' PRODS. CO .• 82 SI: Paul SI.. Rochester. N.'( .• 

.. 1'4fi04.Te,: 716-232-1291; Sis. Mgr: J.B. 'kling' 
TEKNI-LABI;LS C.O., 816P Orion. Van Nuys, Calif.,91406. 

lei: 213:782-9901; Sls~ Mgr: R.G. Andrew . 
. -.-.'-. '-,-,- Adverti~ement --,.-, -,-, 

Manufacturer of the Micrajust Model 
20.a. dependable, rigidly built, attrac­

_ ti\'ely finished. inexpensive, manually 
. operated screening _ jig.. It. features 

Iight,ning . fast setup with -high preci­
sion •. Most useful for screening resists. 
fMetching and . plating electronic 

. '_ printed circuits, for screening panels 
and'resists . for panel etching and for 

-general screening of terminal boards, 
parts"-' and components.-· Provides 
means' for turning ·out'· work of the 
highest precision at a faster rate, using . 

_ ·present personnel. arid facilities: An' 
experienced screen operator will re, 
quire no retraining or additional in-. 
struction to operate;Micrajust. .' .. 

TEKTRONIX,INC., Box 500, Beaverton, Ore.; 97005, Tel: 
503-644-0161; Sis. Mgr. C. Boufflou .. ~ ... ~ ....... ;: .. Pg. '1586 
Ala Huntsville. 3322·5. Memorial Pkwy. 205-881-2912 
ArizScotisdal!l. 7045.E. qamelback: RII. 602-946-427.3 
Cal All'IlI1"bra. 1525 S .. Garfield Ave. 2,13-576-1601 

Cal Concord. 2339A Stanwell Cir. 415-687-8350 
Cal .Orange. 1722 E. Rose Ave. 714-633-3450 
Cal Palo Alto, 3750 Fabian Way 415-326-8500 

· Cal . San Diego. 6150 Mission Gorge Rd. 714-283-6225 
Cal San Jose. 1725 De La Cruz Blvd. 408-296-3010 
Cal Santa Barbara. 1310 Santa Barbara SI. . 

805-963-1848 
Cal Van Nuys. 16930 Sherman Way 213-987-2600 
Colo Dimver, 2-120 S.-Ash SI. 303-757-1249 
ConnE:Harttord. 809 Main SI. 203-289-8695 
Conn Stamford. 125 Strawberry Hill Ave. 203-325-3817 
FI~ FI. Lauderdale. 1871 W. Oakland Pk. Blvd. 

. 305-731-1220 
.Fla Orlando, 1010 Executive Ctr. Dr. 305-841-2382 
Fla Pensacola. Ste. T1, Fairfield Plaza 904'434-2785 
Ga .Atlanta.1680 Tullie Cir .• N.E. 404-633-0344 
III Des Plaines. 2590 E. Devon 312-298-6666 
.lIi Hinsdale, 119 E: Ogden Ave. 312-325-3050 
Ind Indianapolis. 6121 E. 30th SI. 317-546-2408 
Kans Mission. 6025 Lamar 913'432-1003 
Md Lutherville, 1526 York Rd. 301-825-9000 
Md Rockville, 1500 E. Jefferson 301-881-6133 

·MassMethuen. 240Pleasant SI. 617-685-1511 
MassNatick. 209 W. Ce'ntral SI. 617-655·5131 
MassWaltham. 244 Second Ave. 617-894·4550 
Mich Southfield: 22132 W. Nine Mile Rd. 313-358-3122 

· Minn Minneapolis, 7515 Wayzata Blvd. 612-545-2524 
Minn SI. Paul, 3775 N. Dunlap SI. '612-484-7255 
Mo SI. Louis. 119 N. Harvey Ave. 314-524·0900 
Nev Las Vegas. 5128. W. Charleston Blvd. 

. . . 702-870·8201 
NJ Cherry Hill, 905 Kings Hwy:. N. 609·667-4333 
NJ 'Springfield. 964 S. Springfield Ave. 201-379-1670 
NM Albuquerque, 1258. Ortiz Dr., S.E. 505-268-3373 
NY Buffalo. 965 Maryvale Dr: 716-633-7861 
NY Endwell, 3214 Watson Blvd. 607-748-8291 
NY Latham, 678 Troy Rd. 518-785-3353 
NY Poughkeepsie, 1 Old Mill Rd. 914-462·4670 
NY Ro~.lyn Hgts .• 125 .Mineola Ave. 516'484-2300 

NY Syracuse, 112 Pickard Bldg. 315'455-6666 
NC '-Greensboro •. 1011 Homeland Ave. 919-274·4647 
Ohio Cleveland. 5562 Pearl Rd. 216-884-6558 
Ohio DaYton, 3309 Office Pk. Dr. 513-293-4175 
Ohio Worthington. 12 W. Selby Blvd. 614-888-4040 
Okla Oklahoma City. 901 Office Pk. Plaza 
•. . '. 405·848-3361 
Ore Tigard, 8845 SW. Center Ct' 503-639-7691 
Pa Bala,Cynwyd. 126 Presidential Blvd .• N. 

- . . 215-839·3111 
PaMonroevilie. 3834. Norihem.pike 412-351-3345 
RI Warwick. 2845 Post Rd. 401-739-4771 
Tex pallas. 4315 Alpha ·Rd. 214-233-7791 
Tex Houston. 3723 Westheimer 713-622-8141 
Tex San' AntoniO. 8031' Broadway' .' 512-826-0686 
Utah Salt Lake City, 65 West 2950. S. 801 '484-8501 
·ita Alexandria, 5249 DukeSI. 703-751-6096 
Va Hamplon. 1310 Todds La. . 703-826-4020 
WashSeatile. 410 Baker Blvd. : 208-243-2494 
Wisc Milwaukee; '2421 N. Maylali Rd. 414-476-6850 
For: Can., Downsview.·Onl., 1177 Finch Ave., W." . 

416-638-6404 
· For: Can .• Montreal. Que .• 900 Selkirk SI. 

. 514~697 -5340 
For: Can.,Ottawa. Onl.. 1792 Courtwood Crescent 

613-225:2850 
For: Can .• Vancouver, B.C., 10 E. 2nd Ave. 
." " . .. .. ,604-879-0986 

TEl'INSTR. ELCTRNS. CORP .• 728 Garden SI.. Carlstadt, 
N.J:, 07072. Tel: 201·933·1600;: Sis. Mgr:EW. 
Brinkerhoff 

TEL'LABS;, 1050-1060 Second' St., Manchester, N.H., 
03102, TEiI: 603-625-8994, TWX: 710-220-1844; S18. Mgr. 
G. Steady .................................................... Pg9. 2882,2883 
Ala Huntsville. Beacon Elctrns. 3322' S. Memorial 

- Pkwy 205-881-5031 
Cal Mountain View, Daniels-Padgett Assoes .. 2620. 

Bayshore Frontage Rd. 415-969-1700 
Cal San Diego. Dorado Elctrns .• 1253 Univ. Ave. 

" -' 714-298-4877 
Cal" Van Nuys. Dorado Elctrns .• 13615- Victory 

213-873'4124 
C.plo Denver, Daniels-Padgett. 2785 N. Speer 

303-433-7181 
Conn Madison, A & M Elctrn. Rep .• Ailene . 
· - . 203-245-1031 
Conn Meriden. A & M Elctrn. Rep .• 595 Bee SI. 

,_: . 203-235-3943 
Fla FI. Lauderdale, Beacon Elctrns., 651 NE 45th SI. 
. 305-564-4298 
Fla Maitlari<;l, Beacon.Elctrns., Box. 1278 

. . 305-647-3498 
. Ga Atlanta. Beacon ElctlT!s .• 2285 Peachtree Rd._ NE 

404-351-3654 
III Highland Pk .• Feller Assoes .• 940 Auburn . 

312-433-3651 
MassNeeqham. A & M Elctrn" 1492 Hi9hl~'l~_444-8170 
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TEL - TEM MANUFACTURERS'. SALES OFFiCES 'DIRECTORY 

Mich SOuthfield, WesChler Elec. Corp., 28165 
, Greenfield Ave. , 313:358-4890 

Minn st. paul, Cahill Assocs" 3000 Hudson Rd. 
, , ' 612-739-8445 
Nj Collingswood, K. 'Randalli 250 HaddOn 

609-854-3323 
NY Great Neck, Rand AsSOcs" Box 445 

, " 516-482-4040 
NY Kingston, Ossmann Compo SIs., 411 Wash. 

914-338-5505 
NY' Rochester, Ossmann Compo Sis., 280 Metro 

, 716-442-3290 
NY Syracuse, Ossmann Comp., 132,Pickard 

, ' 315-454-4477 
NY Vestal, Ossmann Comp., 1901. Vestal, 

, " ',' 607,-785-9949 
'Ohio, Cleveland, Weschler Elec. Corp., 4250 W: 130th 

St. ' , 218-251-4609 
Ohio Dayton, Weschler Elec., 17ooNeedmore ' 

" , . ' ,513-274-6972 
'Tex Dallas, Unidyne, 13310 Spring Grove ' 

, 214~239-4141 
Tex Houston, Unidyne, Inc., 5700 SavoY La. 

, 713-782-0218 
Vt Vergennes, A & MElctm, Rep"192 Main 

" . ,802-877-3232 
TELAUTOGRAPH CORP.. 8700 Bellanca Ave., Los 

Angeles" Cal., 90045, Tel: 213-776-5022,' TWX: 
910-328-6117; Sis. Mgr: f. May " ' , 

T.ELECTR,O SYS. CORP., 96-18 43rd Ave., Corona, N.Y., 
11368"Tel: 212-651-8900; SIs. Mgr: H. Sussman 

TELEDYNEADCOM.. 808 Memorial Dr .. , Cambridge, 
Mass., 02139, Tel: 617-868-1000, TWX: 710-320-0586; 
Sis, Mgr: S. Baghdady, " 

TELEDYNE CAMERA SYS" 131 N. Fifth Ave:"Arcadia, 
, Cal., 91006, Tel: 213-359-6691; V,P. Mktg: C.G. 

Holzapfel 

TELEDYIi!E GEOTECH, Box 282'17, Dallas; Tex" 75228, 
Tel: 214-271-2581; Mktg: MgriR.R. Ryder .,~ .... Pg. 950 
Cal Long Beach, Teledyne Geotronics,725 E, Third ' 

St. . 213-435-8326 
Va Alexandria, Teledyne Geotech, e9x 334' ' 

, 703-83~388,2 
TELEDYNE GURLEY. 514 Fulton St.. Troy, N.Y .• 12181. 

Tel: 518-272-6300 , 
TELEDYNE INET,,711 W,Knox Si., Gardena, Cal., 90248, 

Tel: 213-327-0913; Mktg. Mgr: H,D. Bissell 
TELEpYNE KINETICS, 41.0 S. Cedros Ave., Solana Beach, 

Cal., 92075, Tel: 714-755-1181, TWX: 910-322-1135; 
Mktg. V.P: L.R. Ungenfelter ' 

TELEDYNE MEC, 3165 Porter Dr., Palo Alto, Cal., 94304, 
, Tel.: 415-493-1770, TWX: 910-373-1746; SIs. Mgr: J. 

Vance " 
TELEDYNE MECCA, Box 36393, Houston, Tex., 77036, 

" Tel:,113-772-2811; SIs. Mgr: M.L. Deimey 
TELEDYNE MICRONETICS, 7155 Mission Gorge Rd., San 

Diego, Calif., 92120, Tel: 714-583-3525" TWX: 
910-335-2085; Sis. Mgi: P.N. Migdal 

orr-, ........ ", .. , ..... ,"''''''''',., ... ",... ft.~ ,.. .. _ ••• _ .... r\. ,.. •• __ ._._1_ 
I~"''-''''I~'''- 'YUV"V"MY'-, VloJ •• H""'QI~ Uf., ",",UIII',"QICI', 

Cal., 94086, Tel: 408-245-85!iO, TWX: 910-339-9291; 
Dir. Mktg: K.W, Mills 

TELEDYNE PENN-UNION ELEC" BOX 723, Edinboro, Pa., 
1641,2,'1'el: 814-734-1631;.Sls. Mgr: W.R. Hendrickson 

TELEDYNE PHILBRICK, Allied Dr., at Rle. 128, Dedham, 
Mass.; 02026, Tel: 617~29-1600,TWX: 710-341M1726; 
SIs. Mgr: J.N. Forster .... _ ........ _ ............... ~ ......... Pg., 1294 
Ala Huntsville, W.A. Brown InSlr., 1314 Buford St., 

N,W.. 205,539-4411 
Ariz Phoenix, Hytronlc Mess., 10.17 N. Third St. 

602-253-6104 
Cal Saratoga; Teledyne Philbrick, Box 512 

408-243-6116 
Cal' W. Los Angeles,Teledyne Philbrick, 11941 

Wilshire Blyd. 213-451-8836 
Colo Danver, Hytronic Meas., 4940 E. 39th Ave., 

303-388-4081 
Fla Ft. Lauderdale, W.A. Brown Inslr., 961 N.W. 53rd, 

St. 305-564-8000 
Aa Ft. Walton Beach, W.A. Brown Inslr., 18 Chelsea 

Dr; 904-243-8424 
Fla Orlando, W.A: Brown Instr.; Box 513 

305-425-5505 
Ga Tucker; W.A. Brown Insir., 1682 Weymouth Ct. 

404-939-1674 
Haw Kailua, Oahu, Pactron Sys., 133 Mookua si. 

808-261-1224 
11/ Chicago, Pivan Engrg., 3535 W. Peterson Ave. ' 

312-539-4838 
Ind' Indianapolis,'Pivan Eilgrg., 1259 W. 86th' 51. 

, ' 317-253-1681 
Kans Shawnee Mission, Pivan Engrg" 5601 Outlook ' 
'. , .. 913-722-1030 

Md Kensington, Elctm. Mktg.Assocs .. 11501 Hull Ct' 
.' , 301-881-5300 

MaSsDsd1iam, Teledyne Philbrick, AiliiKi Dr., Ate: 128 
. ." . . 61i-239-mo 
Mich Fa!1Tlington, Carter, Mi:CotmlC & Pierce,23995 
.' : Fraaway Pk. Dr. 313-477-7700 

Mlnll MinneapOlis, Pivlin E'ngrg., 3307 N. Hwy, ioo . 
, " ',""', 612-537-4501 

Mo 51. Louis, Pil(an Engrg., 725' Old ~Uss FlC!.· .' . 
> 314-872-8424 

NM Albuquerque, Hytronlc Meas.; 205 San Pablo, S.E. 
. .' ',.... 505-268-3941 

NY Elmollt, Crane & Egert Corp., 146 Mascham AVe. 
, ' 516-488-2100 

NY New Hartford, KLM Assocs., One Nouvelle Pk. 
. 315'735-8525 

NY No, Syracuse, KLM Assocs., 401 S. Main si. 
," . '315'458-6214 

NY R9c/:lesler, KLM Assocs., 39 Saglnllw Dr, ., 
.. ' " '716-422-0820 

NC Winston-Salam, W.A. Brown.lnslr., 1108liiurke, 
,St., NW.· '.. 919;725:5384 

o'hio Cleveland, Carter,McCormlc & Pierce, 21380 
Lorain Rd. . " , 216-333-5650 

Ohio,Daylon,.Carter, McCormk: & Pierce; Box ,1472 " 
513-278-5873 

Pa King of Prussia, Elctm. Mktg.,Assocs., 210 
, Goddard Blvd. 215-265-1600 

Pa Pittsburgh. Carter, McCormic& Piercei201 'Penn' 
0tr. BlVd. 412-824·3760 

Tex' Dallllll; Teledyne Phllbrick~' 421 Preston Forest' , 
Twr. 214-239,9432 

Tlix Housion, Teledyns PhilbriCk; Box 58483 ',' 
" . , . ,." , ,713-488-5941 

Utah Salt La~e City; Hytronic ~ass.,2022 S~ Main 51. 
• ......" .. 801-4.68-4924 
Wise Brookfi,eld, Pivrin Engrg., 3055 N. Brookfield Rd: 

. . . . ".' 414-7.86-1940 
TELEDYNE POSITIVE COONEC10R, 6488 ~River Rd., 

Ansllnia, Conn .• 0ti401. Tel: 2O~735-7831;"V.P: A.M. 
Combs, " 

TELIiDYNE RELAYS, Tetedyne Co.; 3155";: ElS8guftdo 
Blvd~ llawthome, CaL, ,80250, Tel: 213-679-2205, TWX: 
910-325-66QO; Mldg Mgr: M. field .. _~.Pgs. 17 .... 1789 
Ala HuntsviUe, BostiCk ,& Assocs., 3322 So. Memorial' 

Pkwy. . 205-861-3679 
Ariz Phoenix, Dubblar ASSdcs., 2875 Sky. Harbor Blvd, 

602-273-7387 
Cal Min. View, G.C,Woempner Co" 1.101 San 

Anionlo Rd. 415-964-5454 
coio penver, Todd Assocs., 1260 S: Inca SI:" 

.•.. , . 303-744-2313 

11/. ' ,RolI!ngMeadows, SUmei,lnc:, 510STollview Dr: 
. ,'" . " . , , .' ,3.12-392-7370 

Ind Indp/s., R.F. Specialists, 6410 Woodwind Dr. 
. . 317.-783-7630 

Mich .Birmingham, J.C. HolStetter Co., '2100 Mapie E. 
"11 ~_RA.,..nI;Qn -..... '':'''.":- ...... -, .... 

Minn Mpls., Sumer, Inc., 7710 Computer Ave. 
" 612-920-8414 

Mo' KanslIII City, Pem SIs: Co., 635 E. 74th SI: 
"" ' ,616-333-6012 

Mo 51. LoUis, Pam SIs. 00:,'9451 LBcklandRd.;' 
, . 314.fiA'7-7200 

NJ. Eatontown, C.E. Stalker, 42 Monmotiih Rd ... 
• .. . . .. ' .' ' . . 201 ;542:6884 

NM AIb4querque; Bennewitz Assocs., 623 Wyo/lling 
S.E. '. .. " .505-255-8733 

Ohio' Dayt(jn,J,C. Hofstetter Co., 33065. DiXie 0,.: ... 
. . . .. ,.. ',5i.3-:298-0662 

Ohio Medina, J.C. Hofstetter Co., 5168 Valley View Dr. 
, ", . 216-241-4880 

Pa Pittsburgh; J.C. Hofstetter Co" 176 i:laad Dr. 
, . . '412-922-3890 

-Tex Houston,ViSta Engrg.; 3003 Yale 51.' ".' 
. ' .. . . '113-'669-0109 

Tex RichardSbn, Vista Eng;.g" 777 Can. Exp(.ly. 
, ,. .' .... ,'. . . ,21 ~-235-4547 

WaahBel/evu9, Western Te~h. Sis., 108;43 ,N.E~8 51. 
.. '. .. .. , . " ., ,. 208,464-3906 

TELEDYNE; SEMICO~DUCTOR, 1251,S. Chacjrq;, Ave., 
Hawthorne, Cal.,· 90250, lel:,.213-772-4551,. TWX: 
910-325-6217;'Sls. Mgr: W,B, Houston, 

TELEDYNE TABER,,455 BryantSt., No; lonawanda, N.Y., 
14120, Tel: 716'694-4000; 1WX: 710-262'1264; SIs. 
Mgr: ·0. Flavin .. ' ",).: 

TELEDYNE WESTERN WIRE & CABLE, 2425.E:3Oth St., 
Los 'Ang8IeS, Cal., 90058, Tel: 213-587-7103; V.P. 
Gen'I. Mgr:·W. DrOlet;Jr.i' " 

TElEMODEM,INC., 98-l15 217th St; QueensVillage,N:Y., 
114211, leI: 212-479-0099; V.P: Oil'. Mktg: J;O.,Erickson 

TEL.EPHONE COMPS., INC:, 9 NOrfolkDr.;Ncirthport, N.Y., 
:11768; Tel: 5160757-1826; SIs, Mgr: P.Costii' ' . 
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-,-'-'- ·Advertisement --,"-"-'­

Telephone ' Components manufactures 
a complete line of plain or switch type 
Handsets .. Also ,Headsets with. boOm 
mike and single or double earphone; 
Hook switches and Hangers with se-' 

. lective switching arrangements; 
Noise-Canceling carbon transmitters 
to fit·all makes s~ndard Handsets. We 
specialize .in supplying our products 
wired and assembled to, YOUT sPllCific 
drawings and requirements. 

TELEPHONE DYNAMICS CORP., 1333 Newbridge Rd., N . 
Bel/l11ore,N.Y., 11712; Tel: 51s.:CA-1-9870; Sis. Mgr: L. 
YOung", ' 

-.-,,--' Advertisement -_._' 

Manufacturers several models of auto-, 
matictelephone answering and re­
cprding "equipment. Direct "in-line" 
connection to your telephone, means 
positive ·action. Answers your phone 

. promptly and takes orders, dictation, 
and technical ,and ,complicated mes­

. sages. Record both sides of phone con­
versations. 

TELEQUIPMENT, LTD., Sub. of Tektronlx,lnc.; Box 500, 
Beaverton,Ore., 97005, Tet 503-644-0161; Sl8. Mgr: ~ 
Boufflou ... _;.; .. ; ....... _;;_~ ......... ; ........ ~_._ ........ _ ..... Pg. 561 

. (Refer to Tektronix, Inc. for sales office information.) 
TELESCIENCES, 351 New Albany Rd:, Moorestown, N.J., 

08057, Tel: 609-235-6227; V.P. Mktg: E. Hoeg 
T!=LETRONICS, INC .. 760N. Main St., Or8l1\le, Calif., 

92667iTeI: 714-532-1044; SIs. Mgr: F. Klein ' 
TELETYPE CORP,. 5555 Touhy Ave., Skokie, III., 60076, 

Tel: 312-982-2000, TWX: 910-223-3611; Dir. Mktg: D.F. 
Corkle 

TELEVISION MICROTIME INC., Blue Hills Ave., 
Bloomfield, Conn., 06002, Tel: 203-242-0761; SIs. Mgr: 
R. Mclean 

TELEX COMM, DIV.; 9600 Aldrich Ave.,S.;Mlmeapolls, 
Minn:; 55420, Tel: 612-884-4051; V.P. Mktg: James 
Arrington ' 

TELMAR,INC., 81 0 W. Third AYe., Columbus, Ohio, 43212, 
TI!I: 614-299-2165; SIs. Mgr: C.!!. Zehnder 

TELONIC INDS.;INC., Box 277, Laguna'Beach, CaM!., 
92652, Tel: 714~94~9401, TWX: 910-598-1320; V.P. 

'. MkIli: R:J. ~ron ..'. . 
TELREX LA.BS., Asbury" Park, N.J., 07712, Tel: 

201-775-7252; SIs. Mgr: R. Ercolinil . 
, Ti:LVAC INSTR. CO., 14614 Raymer St., Van Nuys, Cal., 

91405, Tel: 213-994-9471; SIs. Mgr:J. Wheeler , 
, TEM-PAES RESEARCH DI\I;,Carborundum Co., 1401 S. 

, Atherton 51 .. · Stale College, Pa., 16801, Ti!I: 
814-237-7831, TWX: 510-691;2670; Mktg. Mgr: H.J. 
/>IearhOo!" . . 

TEMPEL STE;EL CO., 5353'N. EI~ton Ave., Chicago, III., 
. '··e~..ec,·rc!: e~!!·:!e!!·~4CC. . 

TEMPIL DIV., Hamilton' Blvd., So, PI8Infield; N.J.; 07080, 
'lel:201-757-8300; Sis. Mgr: E.J. Schlueter' 

TEMPLEMAN, O:R.· CO.,' 8' Park Si.; Plainville, Conn., 
, '06062, Tel: 203-747-2709; SIs. Mgr: D.R. Templeman, 

Jr. . , ' 

. TEMPLET IND., INC., 201 E .. Bethpage Rd., Plainview, N.Y., 
11803, Tel: 516-694-7180; SIs. Mgr: H.R. Twergo' 

TEMPO.INSTR., Div. Allen Elec. & Equip. Co., 1478 Old 
Couhtry Rd., Plairiview, N,Y., 11603, Tel: 
516-694-4400; TWX: 51 0-224-6421; Ind, Grp.; sis~ Mgr: 

',H. White 

TEMPO/UTI ,DIV., Allen Elec. & equip. Co., 9135 
Independence ,Aye~ Chataworth, CsI., Tel: 

, 21:H11z"n22; SIB. Mgr: D,F. Ogle _ .... _ .. Pg .. 384,13411 
Ariz Phoanix, Rowe SIs .. 323 E. McDowell Rd. 

602-254-3148 
Cal . Los Angeles, Western Oatolog, 815 Moraga Dr. 

. 213-476-1931 
~ConnEssex, Lafage Assocs., Box 146 203-767-0465 
Aa Orlando, Dost Assocs., Box 17057,305-831·1118 
.III Nort!lfield, Adcon Assocs., 466 Central Ave. 

312-446-8486 
Md Baltimore; Stemler AssoC;S., Inc;, 6707 Whitestone 

Rd.., . , ' , , 301-944-8282 
Mil St. Louis, PEM SIs., 9451 Lact<land Rd. 

,:' " ',. '.. ""'." 314-427-7200 
NJ - Fairfield,·KLS Associ;" In!:., 387 PIIIISaiC Ava. ' 

, 212-233-4849 
Ohio Daylon, Dynel Co:, Box 7· , 513-434-6467 
lex Houston, P.,I. Scanlon Co., Rte 2, Box 1643 

, ' , ..'.. ' '.' 713-4&&,6897 
Tex RlChardSOl)"p.J.'Scsnlon Co., 724 S. Sherman St. 

214-231-4681 
TEMPAESS INDS" INC:, 980 Uliivetility Ave., LOS:Gatos, 

. Calif., 95030, 'tel: 408.:a58-8151 ,TWX: 910-1187-5392; 
Mktil. Mgr: H.C.Jones, Jr. 

:1 
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MANUFACTURERS & SALES OFFICES DIRECTORY TEN· THO 
TEN BOSCH, M., INC., Vermilyea.St, Pleasantville, N.Y., 

10570, Tel: 914-769-3000; Sis. Mgr: P. Ten Bosch 
TENATRONICS, LTD., 3001 Chester Ave., Cleveland, 

Ohio, 44114, Tel: 216-781-7136; Sis. Mgr: JL Fine 
TENNEY ENGRG., INC., 1090 Springfield Rd., Union, N.J., 

07083, Tel: 201-686-7870, TWX: 710;985-4725; Mktg. 
Mgr: A.H. Brown 

--- Advertisement ---

Environmental and Space simulation 
equipment-all sizes to meet extreme 
specifications. Standard units include 
TENNEY JR. bench model; TH mod­
els of temperature humidity chambers, 
STR models combine altitude, temper­
ature and humidity. Space simulators 
feature pressure of 1-10 torr, cryo­
geniq heat-sinks, Environmental 
rooms and Incubators. 

TENOR CO., INC., 17020 W. Rogers Dr., New Berlin, Wisc., 
53151, Tel: 414-782-3800; Sis. Mgr: R. Turnbull 

TENSITRON, INC., P.O. Box 185, Dept. EEM, Harvard, 
Mass., 01451, Tel: 617-456-3511 

TENSOtlTE, Dlv_ Carlisle Corp., W. Main St., Tarrytown, 
N.Y., 10591, Tel: 914-631·2300, TWX: 710-567·1202 

Pg.3059 
Ariz Scottsdale, C. Hower & Co., Box 1627 

. 602-947-4204 
Colo Denver, Todd Assocs., 1393 S. Inca St. 

303-777-4381 
Conn Canaan, Hathaway. Elctrns., DuCilio Bldg. 

203-824-7721 
Fla W. Palm Beach, Kinnally, 2706 Bahia Rd. 

305-967-3541 
III Chicago, J. Golten, 4319 W. Irving Pk. 

312-725-7870 
Ind Greenwood, V. Schillinger Co., Box 242 

317.-888-2260 
MassArlington, Hathaway Elctrns., 7-11 MystiC . 

617-646-1380 
Mo St. Charles, Buse SiS., 212 Second 314-724-6667 - . , .. -- _. -
... I I ,v .... 'I .... nQI, oJ. L.C1LYI. ~a .:J<l1::l'IIC'n' UI. 

716-473-8337 
NY Tarrytown, F. Wroblewski, W. Main.St. 

914-631'2300 
NC. Winston Salem, G. Bickford, 191-7 Dalwood Dr. 

. 919-765-9255 
Pa Ambler, Griffin-Campbell, 25 Skippack 

215-646-7535 
Tex Dallas, Blackburn Assocs., Box 20073 

214-FL-I-9991 
TERADO CORP., 1068 Raymond Ave., St. Paul, Minn., 

55108, Tel: 612-646-2868; Sis. Mgr: D. Munson 
TERADYNE, INC., .183 Essex St., Boston, Mass., 02111, 

Tel: 617-426-6560. TWX: 710-321-1055; Sis. Mgr: A. 
D'Arbeloff 

TEST EQUIP. CORP., Box 20215, Dallas, Tex., 75220, Tel: 
214-357-6271; Sis. Mgr: RL Mills 

TESTEX INC., 161 San Lazaro Ave., Sunnyvale, Cal., 
94086, Tel: 406-732-0461; Sis. Mgr: W. J. Smith 

TESTING EQUIP. & SUPPLIES CORP., 6 Huron Dr., 
Natick, Mass., 01760, Tel: 617-653-5950; Sis. Mgr: A. 
Greene 

TEXAS INSTRUMENTS, INC., Box 6015 MIS 561, Dallas, 
Tex., 75222, Tel: 214-238-6433, TWX: 910-667-4702; 
Prog. Mgr: H. Elliott 

TEXAS INSTRUMENTS, Components Grp., Box 5012, 
Dallas, Tex., 75222, Tel: 214-236-3732; Sis. Mgr: C.M. 
Clough 

TEXAS INSTRUMENTS, INC., 34 Forest St., Attleboro, 
Mass.; 02703, Tel: 617-222-2600, TWX: 617-222-1259; 
Mktg. Mgr: B.O. !-Iaun, Jr. 

TEXAS INSTRUMENTS, INC., Digital Sys. Div.-Houston, 
Box 66027, Houston, Tex., 77006, Tel: 713-494-5115; 
Sis. Mgr: Sawyer 

TEXSCAN CORP., 2446 N_ Shadeland Ave., 
Indianapolis, Ind., 46219, Tel: 317-357-8781, TWX: 
810-341-3184; SIs. Mgr. L.C. Dolan .................... Pg. 578 

Cal Los Angeles, RF AssocS., 1621 Pontius " 
213-478-1586 

Cal Palo Alto, RF Assocs., 800 San Antonio 
415-327-5531 

Colo Boulder, A.L.S. Elctrns., 1932 14tih St. 
303-447-2436 

'Conn Hamden, Instrs. Conslts .. 2381 Whitney 
203-248-4174 

III Northfield, Torkelson, 540 W. Frontage 
312-446-8450 

Ind Indpls., Torkelson, 3512 RQl:kville 317-244-7867 
Kans Overland Pk., Palatine Engrg. SiS., Inc., 7520 W. 

63rd St. 913-262-5643 
Md Bethesda, S & S Assocs., 7720 Wlsc. 

301-654-1434 
MassWaban, Instrs. Cons·lts., 81 Wyman 617-969-9861 
Mich Ypsilanti, Micro Sis. Corp., 650 Greenlawn 

313-462-1229 

See Page 957 for TRADE NAME DIRECTORY 

Minn Mpls., Torkelson Assocs., 4820 W. 77tih 
612-920-1046 

Mo SI. Louis, Palatine Engrg. SiS., Inc., 6622 SI. 
Charles Rock Rd. 314-426-7055 

NM Albuquerque, ALS. Elctrns., Box 11626 
505-298-2575 

NY Greenvale, B. D. Aaron, 55 Northern 
516-621-0630 

NY Syracuse, Labtronics, 130 Pickard Bldg. 
315-454-9314 

NC Raleigh, Tech. Mktg. Assoc., 5100 N. Glen 
919-787-7244 

Ohio Dayton, Micro Sis., 1250 W. Dorothy 
513-296-3033 

Pa King of Prussia, S & S, Boro Line 215-265-3450 
Tex Dallas, Dannemiller-Smith. Inc .. 2712 W. 

Mockingbird La. 214-357-8249 
Tex Houston, Dannemiller-Smitih, 5760 Rice 

713-668-4461 
Tex San Antonio, Dannemiller-Smith, Inc., 7077 San 

Pedro 512-341-1356 
WashSeattle, Dewar & Assocs., 6361 1st 206-763-2233 

TEXSCAN MICROWAVE PRODS.," 2446 N. Shadeland 
Ave., Indianapolis, Ind" 46219, Tel: 317-357-8781, 
TWX: 810-341-3184; Sis. Mgr: R. Shevlot 

TEXTOOL PRODS., INC., 1410 Pioneer Dr., Irving, Tex., 
75060, Tel: 214-ME-I-5585: Sis. Mgr: J. Stoddart 

THER ELEC. & MACH. WORKS, 17 S. Jefferson SI., 
Chicago, 111.,60606, Tel: 312-FR-2-9855: Sis. Mgr: E.A. 
Ther 

THERM-O-LAB CORP., 6940 Farmdale Ave., N. 
Hollywood, Calff., 91605, Tel: 213-675-0105: Sis. Mgr: 
D. Page . 

THERMAL AMER. FUSED QUARTZ, Change Bridge Rd., 
Montville, N.J., 07045, Tel: 201-334-7770; Sis. Mgr: J.F. 
von Sternberg 

THERMAL IND'L. PROD., Box 405, Atchison, Kans., 66002, 
Tel: 913-367-1934; Sis. Mgr: T. Moorhead 

T~ERMAL SYS., Div. Axial Corp.,13920 S. Broadway, Los 
Angeles. Cal., 90061, Tel: 213-FA-I-4350, TWX: 
910-346-6774; Sis. Mgr: J.E. Houck 

THERMALLOY CO., 8719 Diplomacy Row, Dallas, Tex., 
/o~4/, lei: 214-637-7333, TWX: 910-861-4410; V.P. 
Mktg: B. Bates 
--- Advertisement ---

ELECfRONIC COOLING SPE­
CIALISTS and Semiconductor Acces­
sories manufacturers - Heat Sinks, 
Forced Air Coolers, Liquid Systems, 
SIC Mounting Pads and Insulators, 
Card Rack and Guides. 

THERMAX WIRE CORP., 32-02 Linden Place, Flushing, 
N.Y:, 11354, Tel: 212-939-8300, TWX: 710-582-2551; 
SiS, Mgr: R.A. Prusak 

THERMO ELEC. CO., INC., 109FiM SI., Saddle Brook, 
N.J., 07662, Tel: 201-843-5800, TWX: 710-990-5108; 
Sis. Mgr: L. A. Watson 

THERMO SYS., INC., 2500 Cleveland Ave., N .. SI. Paul, 
Minn., 55113, Tel: 612-633-0550; Sis. Mgr: J. Lerich 

THERMOMETRICS, INC., 15 Jean PI., Edison, N.J., 08817, 
Tel: 201-548-2299 

THERMOS EN, INC., 375 Fairfield Ave., Stamford, Conn., 
06904, Tel: 203-324-6125: Gen'l. Mgr: N.H. Magida 

THERMOTECH COIL FORMS & COMPS. DIV., 1202 S. 
5th St_, Hopkins, Mlnn_, 55343, Tel: 612·938-7671; Sis. 
Mgr. E. Ostergard ................. _ .................. Pgs. 2766-2773 
Ariz Phoenix, D. Dick, 4710 N. 15th Ave. 602-277-9740 
Cal Burbank, Seena, 1613 W. Burbank BI. 

213-849-8848 
Cal San Leandro, R. Meade, 14622 WICks Blvd. 

, 415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
Fla SI. Petersburg, Fla. Div., 3200 Tyrone Blvd. . 

813-347-2191 
Conn West Simsburg, Anchor Engrg. Corp., 6 

Arrowhead Drive 203-658-6261 
III Chicago, J. Robinson, 1721 W. Division 

. 312-252-3400 
III Norridge, B. ReynOlds, 5135 N. Monterey 

312-457-1190 
Ind FI. Wayne, R. McCampbell, 3715 Nokomis 

219-747-9697 
Iowa Des Moines, F. Wilcox Co., Inc., Box 1056 

515-255-8416 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

913-362-2366 
MassWeliesley Hills, Anchor Engrg., 40 Wash. 

617-235-6330 
Mich DetrOit, G. Hall, 10432 W. McNichols Rd. 

313-864-1368 
Mich Farmington, L. George, 32500 Grand River 

313-474-1505 
Minn Mpls., B. Houlihan, 6030 Wayzata Blvd. 

612-545-2538 
Mo 51. Louis, E. Monnig, 3 Laymont 314-991-2512 

NJ Roselle, Mldlantic Plastic SiS., 208 Columbus Ave. 
201-241-3875 

NY Manhasset, Kaelber & Mack, 75 Plandome 
516-627-6620 

NY Rochester, P. Schumacher, Box 8399 
716-235-2135 

NC Greensboro, Mfrg. Sis., Co., Box 20005 
919-274-2474 

Ohio Cleveland, G. Richards, 14237 Detroit Ave. 
216-221-3634 

Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Ore Portland, C. Riggs, 422 N.W. 8th 503-226-3266 
Pa Ardmore, Midlantic Plastic Sis., 125 Coulter Ave. 

215-649-2436 
WashSeattle. J. Noll, 314 2nd Ave., S. 206-623-5709 
Wisc Butler, D. Jensen, 5170 N. 125th SI. 

414-781-2260 

THERMOTECH PLASTICS, CO., 1202 S. 5th 51_, 
Hopkins, Mlnn., 55343, Tel: 612-938-7671; Sis. Mgr. E. 
Ostergard ............................................. _ ... Pgs_ 2766-2773 
Ariz Phoenix, D. Dick, 4710 North 15tih Ave. 

602-277-9740 
Cal Burbank, Secana Co., 1613 W. Burbank Blvd. 

. 213-849-6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203-233-0870 
CannW. Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203-658-6261 
Fla SI. Petersburg, Florida Div., 3200 Tyrone Blvd. 

813-347-2191 
III Chicago, J. Robinson, 1721 W. Division SI. 

312-252-3400 
III Norridge, B. Reynolds, 51.35 N. Monterey Dr. 

312-824-4129 
Ind Fort Wayne, A. McCampbell, 3715 Nokomis Rd. 

219-747-9697 
Iowa Des Moines, F. F. Wilcox, Box 1056 515-255-8416 
,Kans Mission, Inland Assocs., 6047 Howe Dr. 

913-362-2366 
MassWeliesley Hills, Anchor Engrg., 40 Washington SI. 

617-235-6330 
Mich DetrOit, G. Hall, 10432 W. McNichols Rd. 

313-864-1368 
Mich Farmington, L. George, 32500 Grand River Rd. 

313-474-1505 
Mlnn Mipls, W.J. Houlihan, 6030 Wayzata Blvd. 

612-545-2538 
Mo SI. Louis, E. Monnig, #3 Laymont 314-991-2512 
NJ Roselle, Midlantic Plastic Sis. Co., 208 Columbus 

Ave. 201-241-3875 
NY Manhasset, Kaelber & Mack, 75 Plandome Rd. 

516-827-6620 
NY Rochester, P. B. Schumacher, Box 8399 

716-235'2123 
NC Greensboro, Mfrs. Sis., Box 20005 919-274-2474 
Ore Portland, C. E. Riggs, 422 NW. 8th Ave. 

503-226-3286 
Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
WashSeatlle, J. Noll, 314 2nd Ave. S. 206-623-5709' 
Pa Ardmore, Mldlantic Plastic SiS., 125 Coulter Ave. 

215-649-2436 
WiscButler, D. JenMn, 5170 N. 125 St: 414-787-2260 

THERMOTRON CORP., 937 Washington Ave., Holland, 
Mich.: 49423, Tel: 616-392-1492, TWX: 810-292-6164; 
Sis. Mgr: K.L. Dadd 

THERMOTRONIC DEVICES, INC., Forest & Hector Sts., 
Conshohocken, Pa., 19428, Tel: 215-828-4790: Sis. 
Mgr: J.W. Brown 

THETA INSTA. CORP., 24 Dwight Pl., Fairfield, N.J., 
07006, Tel: 201-227-1700; Sis. Mgr. T. Villano 

THIOKOL CHEMICAL DIV., 780 N. Clinton Ave., Trenton, 
N.J .. 08607, Tel: 609-396-4001, TWX: 510-685-9590: 
Bus. Mgr. Elec. Prod: J.P. McLusky 

THOMAS & BETTS CO., 36 Butler SI., Elizabeth, N.J., 
07206, Tel: 201-354-4321, TWX: 201-354-6621; Sis. 
V.P: B. Conner . 

THO¥AS ELCTRNS .. INC .. 100 Riverview Dr., Wayne, 
N.J .. 07470, Tel: 201-696-5200, TWX: 710-988-5836; 
Sis. Mgr: B. Setticase 

THOMAS INSTRUMENT CO., Route I, Phoenix, N.Y., 
13135, Tel: 315-695-5134; Sis. Mgr: S.M. Thomas 

THOMAS & SKINNER, INC., 1100 East 23rd SI., 
Indianapolis, Ind., 46205, Tel: 317-923-2501; Sis. Mgr: 
J.R. Hansen 

THOMSON-CSF ELECTRON TUBES, 50' Rockefeller 
Plaza, N.Y., N.Y., 10020, Tel: 212-489-0400; Mktg. Mgr: 
W. McLaughlin conl'd 
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THO- TOR MANUFACT~RERS 8. SALES OFFICES DIRECTORY 

cont'd --- Advertisement --­

'Thomson-CSF Electron Tubes, Inc. 
markets a complete line of electron 
tubes: 
Power grid tubes fnr industrial equip­
ment and radar and TV broadcasting. 
High power pulsed tubes are also used 
for low frequency radars, linear'parti­
cle accelerators and switching applica­
tions. 
Microwave tubes such as magnetrons, 
crossed-field amplifiers,' high power 
'and reflex klystrons, traveling wave 
tubes, backwl!rd-wave oscil,lators. Two 
new developments are the Teratron 
(wide-band klystron) and the Carpi­
tron (locked BWQ·for 'amplifying a 
frequency-modulated signal). 
Image and storage tubes such as cath~ 
ode,ray tubes for radar and computer 
displays and instrument use, scan-con­
verters, barrier-grid and direct-view 
storage tubes. Two new developments 
are a 150-~'IHz cathode-ray tube for 
high frequency oscilloscopes an!l. a du­
al-color storage tube for radar display. 
In addition to these three families of 
tubes, the Electron Tube Group of 

. Thomson-CSF is also very active in 
the field of X-ray image intensifiers 
and gas lasers; . , 

THDMSDN-CSF INC., 50 Rockefeller Plaza, New York, 
N.Y" 1 0020, Tel: 212-489-0400; V.P: M. Boxlierger 

THDMSDN GEN'L. CDRP. .. 161 Pleasant SI., Lynn, Mass., 
01901, Tel: 617-598-4900; Sis, Mgr: E.E. Alexander 

THDR ELCTRNS. CDRP., 741 Uvingston SI., Elizabeth, 
N.J., 07207, Tel: 201-354-2420; Sis, Mgr: J. Rose 

3M CD, ELECTRO. PRDDS. DIV., 3M Center, SI. Paul, 
Minn., 55101, Tel: 733:1110; Sis. Mgr: C.H. Carter 

3M CD., 3M Center, SI. Paul, Minn., 55101, Tel: 
612-733-1110, TWX: 910-563-3712 ' 

3M CD., DM & S Div., 5178 Crookshank Rd., .Cincinnati, 
Dhio, 45238, Tel: 513-922-0941; Gen'l. Mgr: D.T, Shird 

THUNDER INT'L. CORP., 64 Tuttle Rd., Middletown, 
Conn., 06457, Tel: 203-347-8536; Pres. B.L. Mack 

P9s. 88~95 
Cal EnCino, Cardinal Assocs., 16161 Ventura Blvd. 

213-788-4540 
Cal Esondito, Ca.rdi~al Assocs., 1926 Summit Ridge 

714-746-3946 
Conn Canaan, G. M, Hathaway Elctrns .. , Ducillo Bldg. 

203~24-72t5 

Fla Clearwater, W. Wimberly, 532 S, Ft. Harrison 
813-446'7072 

Fla Drlando, W. Wimberly .. 500 S, Dsceola St:' 
305-425-3083 

MassArlington, G. Hathaway Elctrns., 7-11 MystiC 
617-646,1380 

Mo . 5t. Louis, Zak & Assocs., 629 N, New Ballas 
314-872-3191 

NY Massapequa, C.B. Hopkins Co., Box 192 
516-796-0066 

Dhio Cleveland, Automated Equip. & Engrg., 12417 
Cedar Rd. 216-371-5244 

Pa Flourtown, Avenir, Inc" Box 234 215-836-4400 
Pa Pittsburgh, Automated Equip. & Engrg., 648 

Center Ave. 412-931-7616 
Tex Dallas, Evans-McDowell, Box 35093 

214-351 ;,839 
Va Norfolk, Avenir, Inc., Dne Executive Dr. 

703-491-1961 
THWING-ALBEin INSTR. Co.., 10960 Dutton Rd" 

Philadelphia, Pa,,1915( Tel: 215-NE-7-0100; Sis. Mgr: 
T. RoaChe . 

TICKLE, ARTHUR ENGRG. WDRKS, INC., 21 Delevan St., 
'Brooklyn, NY, 11231, Tel: 21.2-MA-5-4200; Sis. Mgr: 
N.P, Harvey , 

TILDEN TDDL MFG" Deminglnd'l. Area, Box 351, Deming, 
N,M., 88030, Tel: 505-546-9631; Pres: C. Tilden 

TIMBER·TDP, INC:, 199E N. Main St., Freeport,'N.Y., 
11520, Tel: 518·FR-9·0850; Sis. Mgr: W.E. Fischer 

--- . Advertisement --­

TTl's SYNCLAMPS are the ONLY 
quick-releasing, self-locking and IN· 
STANT NULLING SYNCHRO­
CLAMPS 1 'Their INTEGRAL STOPS 
permit component mounting and null­
ing (techniques that can save 10% OR 
MORE of the mounting and nulling 
time!). SYNCLAMPS meet the 
MAXIMUM MIL SHOCK AND VI­
BRATION: 2000 ft-lbs/2000 cps! 
They also have the LOWEST IN­
STALLED COST of any type of 
clamp! A size and style for ANY size. 
component and ANY application!! 

tIME-Q-MATIC, INC., P.O.. Box 850, Danville, III., 61832, 
Tel: 217-442-0611;·Sls. Mgr: W.A. Mureiko 

TIMES WIRE & CABLE, Sub. INSILCD Corp., Int'l Silver, 
358 Hall Ave:, Wallingford, Conn., 06492, Tel: 
203-269·3381, TWX: 710-476·0763; Sis,' Mgr: A.M. 
Kushner . 

TIMING SYS" INC:, 22 SewallSl., Marblehead, Mass., 
01945, Tel: 617·631-0335; Sis. Mgr: P. Zorzy 

TINNERMAN DIV., Eaton, Yale & Towne, Inc., Cleveland, 
Dhio, 44101, Tel: 216-523-5000, TWX: 810-421-8678; 
Mktg. Mgr: E.E. Griger 

TITAN TDDL SUPPLY CD.,ING., 68 Comet, Buffalo, N.Y., 
14216, Tel: 716·873-9907; Sis. Mgr: T. Kahn 

TITCHENER, E.H. & CD., 8 Titchener PI., Binghamton, 
N.Y., 13902, Tel: 607·772-1161, TWX: 510:252-1985; 

, V.P-Sls: L.A. Siltterlee 
T.J. ELCTRNS., Box 3057, Ft Worth, Tex., 76105, Tel: 
, 817:261.6002; Sis. Mgr: T. Jeter 

TMC SYSTEMS (ARIZ.), 930 West 23rd St.,. UnH 26, 
Tempe, Ariz., 85281, Tel: 602-967-7874, TWX: 
91(1..950-1943; Mktg. Mgr: D.R. Robinson 

Pgs. 1430,1431 
Cill Mtn~ View, IFM-North, 2269 Did Middlefield ' 

415-961-2828 
Cal Van Nuys, Homer, 14436 Sherman Way 

, 213-781-1236 
Conn Branford, R.H, Sturdy, 225 Montowse SI. 

203-488-2200 
Fla FI. Lauderdale, Lynch-Gentry, 6340 NE 20th 

. 305-933·9936 
Fla SI. Petersburg, Lynch-Gentry, Box 13248 

. 813-347-5131 
Ind Indianapolis, Gassner & Clark, 1843 N, German 

Church 317-894·2421 
11/ Chicago, Gassner & Clark, 6644 N.Westem 

312-764-6121 
Md Lutherville, J. R'. Daniel Co., Inc" Box 124· 

301-825-3330 
MassWeliesley Hills, R. Sturdy, 204 Worcester 

. . 617-235-2330 
NY Syracuse, Naylor Elec., 1718 E. Erie 

. 315-472-9183 
Pa GlenSide, J. R. Dilniel Co" Inc., Box 3 

. lHHSH(-U~~1 
Tex FI. Worth, Dyna-Reps., Box 11436 817-926-3344 
WashSeattle, Underwood & Underwood, Box 66581 

206-243-7070 

TOBE DEUTSCHMANN LABS., INC., Box ,74,. Canton, 
Mass., 02021, Tel: 617-828-3366; Pres: T. Deutschmann 

Pg.2476 
Cal Inglewood, C. Fowler, 9911 Inglewodd 

213·678-5211 
Cal Menlo Pk., C. Fowler, 845 Dak Grove 

. 415-322-5374 
Colo Boulder, CW. Fowler Co., 1345 Spruce 

. '303-449-2141 
NM' Albuquerque, C, Fowler, 2622 San Mateo 

505-299-7676 
Tex Dallas, V.J. Sykes, 13333 N. Central 

512-AD-5-5289 
WashBelievue, C.W. Fowler, 845·106th 206-454-8600 
For: Can., Toronto, Dnl., DataComp Elctrns., ltd., 15 

''Coldwater Rd., Don Mills 416·445-2423 
TDCCO DIV.,· Park-Dhio Inds., 3800 Harvard Ave., 

Cleveland, Dhio, 44105, Tel: 216-341-2300; Mktg. Mgr: 
H.B. Dsborn, Jr, 

TODD PRODS., 123 Mllbar . Blvd., Farmingdale, N.Y., 
11735, Tel: 516-293-3440, TWX: 510-224-6584; Sis. Mgr: 

Pgs. 929-931 
Ala' Huntsville, Tech. Assocs., Box 4088 205-881·8494 
Ariz Scottsdale, Bennewitz, 532 N. Brown 

602-947-7379 
Cal Gardena, Key Instr., 1520 W.·Rosecrans 

213·321-5891 
Cal San Carlos, Elctrn. Engrg., 1293 Laurel 

. 415-593-2189 
Colo Denver, Bennewltz, 2801 E. Colfax 303-399-1132 
Fla Orlando, TA Instrs., 4314 Lake Underhill 

. 305-424-3030 

See page'3073 To Get Your Copy 0' the Ridio-ElectronlcMI8ter 

'11/ Chicago, SEA, Inc., 4210' W. Irving Pk. Rd. 
312-282~94 

Ind Canmel, SEA, 620 S. Range Line 317-846-2593 
Mass Braintree, Bordewieck Engrg., 221 Grove 

. 617~43-0845 
Minn Mpls., SEA, 7601 N. Kedtucky 612-425-4455 
Mo Kansas City, Harris-Hanson, 7916 Paseo 

. 816-444-9494 
Mo SI. Louis, Harris·Hanson, 2814 S, Brentwood 

314-962-9895 
NJ Woodcliff Lake, F & F Assocs., 58 Arcadia 

201-778-6767 
NM . Albuquerque, Bennewitz, 9720 Candelaria, N.E. 

505-298-6775 
NY Flushing, F & F Assocs., 71-30 Kissena 

516-334-1160 
Dhio Cincinnati, J. D. Dlsen, 5539 Stcikeswood 

. 513-922-2176 
Ohio Cleveland, J. D. Dlsen, 16201 Shaker 

216-752-5444 
Pa Pittsburgh, J. D. Dlsen, 104 Elatan 412-279·2550 
SC Spartansburg, Tech. Assocs., Box 5583 

803-585-3864 
WashSeattle,R. Drake, 6133 Maynard S. 206-763-2755 
Wisc Waukesha, SEA, 420 W. Ravenswood Hills 

414-782-3388 
TDDD SYSTEMS, 4 Radford PI., Yonkers, N.Y., 10701 

TOHOKU METAL INDS.; LTD., No 13-10, 7-chome, 
Glnza, Chuo-ku, Tokyo, Japan, Tel: Tokyo 542-6171; 
Sis. Mgr: K, Suzuki ......... ~ •• ~ .... _ ....................... _ .. Pg. 2501 

TOKYO ELEC. CO., LTD., 14-6, 1-chome, Uchl-Kanda, 
Chlyoda-ku, Tokyo, Japan, Tel: 292-1011; Export Mgr: 
H. Hayashi ............ ; ................................................. Pg. 1350 
Cal· Los Angeles, Tec America, 10680 W. Pico Blvd. 

TDLEDD CDMMUTATDRCD., Dwosso, MiCh., 48867, 
'Tel: 517-725-8192; SJs. Mgr: l.H. Crane 

TDLEDD SCALE, Div. Reliance Elec. CO.,.5225 Telegraph 
Rd., Toledo, Dhio, 43612, Tel: 419-478-5811, TWX: 
419·379-0284; Sis. Mgr: D,J.Boudinot 

TOPAZ ELCTRNS., 3855 Ruffin Rd., San Diego, Cal., 
92123, Tel: 714-279-0111, TWX: 91D-335-1S26; V.P. 8. 
Tech.fllr: C:R. Carter .................................. Pgs. 896-904 
Ala Huntsville, Ridge Instr., 7220 Governor's 

. 205·837-3211 
Ariz Phoenix, Williams-Assocs .. 2250 N. 16th 

. 602-254-6085 
Colo Denver, Williams-Assocs., 4971 Jackson 

303·388-4391 
Conn Hartford, Instr. Assocs., 234 Murphy 

203:525-9367 
Fla Melbourne, C.E.S. Assocs., Box 1152 

305-254-2183 
Ga Atlanta, Ridge Instr., 3094 Mc Cully 404-939-1554 
11/ Chicago, Pivan Engrg., 3535 W. Peterson' 

312-539-4838 
Ind Indpls., Pivan Engrg., 8545 Northcrest CI. 

317-253-1681 
Iowa Cedar Rapids, Pivan Engrg., Box 1274 

319~65-6635 

Kans Mission, Pivan Engrg. Co., 5920 Nail Ave. 
. 913·772-1030 

. Md Bethesda, Bartlett, 4405 E.-W, Hwy. 
301-656-3061 

. MassArlington, Instr. Assocs" 30 Park Ave. 
617-648-2922 

Mich.Royal Dak, Satullo, 4514 N. Woodward 
313-549~91 0 

Minn Mpls., Pivan Engrg., 3307 N. I;lwy. 100 
612-537-4501 

Mo SI: Louis; Pivan Engrg., 725 Did Ballas 
314-872-8424 

NM Albuquerque, Williams, 420 Wash. 505-255-1638 
'NY White Plains, Bartlett, 470 Mamaroneck 

914-949·6476 
Dhio Cleveland, Satullo Co., .16801 Euclid Ave. 

. 216-486-2800 
Pa Wayne, Bartlett, 130 W. Lancaster 215-877-7071 
Tenn Dak Ridge, Ridge Instr., 140 E. Div, Rd, 

. 615-483-1311 
Tex Dallas; R. Martin Assocs., Box 64513 

, '. 214-358-3704 
Tex -Houston, R. Martin Assocs., Box 19291 

713-468-3877 
Wise Brookfield, Pivan Engrg. Co., 3055 N. Brookfield 

. Rd. 414-786-1940 
TDPFLIGHT CDRP., 160.East 9th Ave., York, Pa., 17404, 

Tel: 717~43-9901, TWX: 510·857-4849; Mktg. Dir: P.F. 
Masterson 

TDPPER MFG. CD"INC .. 889 Northern Blvd., Great Neck, 
'N.Y., 11023, Tel: 518-466·3889; Sis. Mgr: F. Greil 

TDRELCO INC., 51 Smith St., Box· 108, Irvington, N.J., 
07111, Tel: 201-374-8841; Sis. Mar: R. Hillebrand 

eem/1871 
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TORIN CORP., 100 Franklin Dr., Torrington, Conn., 06790, 

Tel: 203-482-4422, TWX: 710-439-2343; M.M: K.E. 
O'Shaughnessy 

TORITCORP., 1133 Rankin St., St. Paul, Minn., 55116, Tel: 
612-698-0391; Sis. Mgr: T.G. Ranheim 

TORNGREN CO., Div. Standard Int'l. Corp., 236 Pearl St., 
Somerville, Mass., 02145, Tel: 617-666-3250; Sis. Mgr: 
KA Casavant 

TOROTEL, INC., 13402 S. 71 Hwy., Grandview, Mo., 
64030, Tel: 816-S0-1-I;314, TWX: 910-7n-7037; SIs_ 
Mgr: R. Osborne 

Pgs. 1432,1529,2502-2505,2984,2985 
Ariz Scottsdale. C. Fink, Box 434 602-992-9884 
Cal Los Altos, Parsons Co., One First St. 

415-941-4745 
Cal Los Angeles, EI-Com Sis., 5134 Valley 

213-223-1351 
Colo Littleton, R. G. Entprs., 7272 S. Lincolnway 

303-794-6164 
Md Silver Sps., Mechtronics, 11700 Old Columbia 

Pike 301-622-2420 
Fla No. Miami, Barrett, 300 N.w. 123rd 305-681-4957 
Fla Orlando, Barrett Assocs., Box 14205 

305-277-2657 
III Chicago, Gassner & Clark, 6644 N. Western 

312-764-6121 
Kans Shawnee Mission, Florence & Meyer, 5812 

Roeland 913-722-5210 
MassWeston, J.J. Goode, 44 Ledgewood Rd. 

617-235-3900 
Mich Detroit, H. Teplitz, 26847 Grand River 

313-537-9058 
Minn St. Paul, H.A. Cullen, 1595 Selby Ave. 

612-646-7371 
Mo St. Louis, Florence & Meyer, 8650A Airport 

314-521-6800 
NY DeWitt, EW. Hoyer, Box 51 315-446-3523 
NY Manhasset, Win-Cor Elctrn., 75 Plandome 

516-627-9474 
NC Charlotte, A.E. Over, 3723 Country Ridge 

704-366-8601 
Ohio Cleveland, H. Teplitz, 3945 Meadowbrook 

216-371-2044 
Ohio Dayton, H. Teplitz, 3718 Salem 513-277-6531 
Pa Birchrunville, Jadelectronics, Box 126 

. 215-647-5151 
Tex Dallas, Norvell Assocs., Box 20279 

214-FL-7-6451 
Tex Houston, Norvell, 6440 Hillcroft Ave. 

713-774-2568 
WashBelievue, Western Tech. Sis.," Box 902 

206-454-3906 
For: Can., Toronto, Ont., Wilson Entprs., 386 Bering 

416-231-7536 
TOROTRON, 150 S. Terrace Ave., Mt. Vernon, N.Y., 

10550, Tel: 914-664-2050; Sis. Mgr: O. Zanger 
TORR LABS., 2228 Cotner Ave., Los Angeles, Cal., 90064, 

Tel: 213-477-1224, TWX: 213-490-3972; Sis. Mgr. Len 
Mc Curley 

TORRINGTON CO., Box 1008, Torrington, Conn., 06790, 
Tel: 203-482-4441, TWX: 710-439-2525; Sis. Mgr: C.R. 
Kuile 

TORSION BALANCE CO., 35 Monhegan St., Clifton, N.J., 
07013, Tel: 201-473-6900; Sis. Mgr: C.T. Kasline 

TORWICO ELCTRNS., INC., Rte. 70, Lakewood, N.J., 
08701, Tel: 201-364-1800, TWX: 201-363-1611; Sis. Mgr: 
S. Karr ._ ................... __ ...................... _ Pgs. 2506,2507,2987 
Cal Tarzana, R. Capell, 18376 1/2 Ventura 

213-987-2233 
Fla Orlando, Gra-Mar, Inc., 3113 Lawton Rd. 

305-841-2330 
III Deerfield, W. Krueger, 1150 North Ave. 

312-945-4738 
Kans Overland Pk., Buse Sis., 6920 W. 83rd St. 

913-649-1913 
Md Baltimore, Shiplett-Warrington, Box 6789 

301-823-8759 
MassNeedham Hgts., Stickney & Prouty, 32 Kearney 

Rd. 617-449-3733 
Mo St. Charles, Buse Sis., Box 68 314-724-6667 
NJ Haddonfield, TAl Assocs., 138 Haddon Ave. 

609-854-3011 
NY Fayetteville, H.C. Johnson, Box 215 

315-NE-7-9383 
NY Great Neck; Trionic, 320 Northern Blvd. 

516-466-2300 
NY Larchmont, Montclair Elctrns., 7 Woodland 

914-834-8905 
NY Rochester, H.C.Johnson, 111 Mt. Hope 

. 716-HA-6-1090 
NY Schenectady, H.C. Johnson, Box 86 

518-FR-4-5901 
NY Williamsville, H.C. Johnson, 8 Los Robles 

716-632-7880 
Ohio Kent, Norco Ind'l, 501 Cougler Ave. 216-678-8462 

See Page 957 for TRADE NAME DIRECTORY 

Tex Dallas, Bellingham, 1002 Burlington 
214-WH-2-6595 

TOUCHMASTER LABS., 6750 Selma Ave., Hollywood, 
Calif., 90028, Tel: 213-466-6664 

TOWER MFG. CORP., 158 Pine St., Providence, R.I., 
02903, Tel: 401-331-2380; Sis. Mgr: L.J. Shatkin 

TOWNSEND CO., Cherry Rivet Div., P.O. Box 2157, Santa 
Ana, Calif., 92707, Tel: 714-545-5511, TWX: 
910-595-1500; Sis. Mgr: D.J. Sauser 

TOWNSEND CO., Fabricated Prods. Div., West Newton, 
Pa., 15089, Tel: 412-872-6200, TWX: 710-789-3880; 
Sis. Mgr: J. Stargle 

TRA-CON, INC., 55 North St., Medford, Mass., 02155, Tel: 
617-391-5550; Sis. Mgr: A. Swartz 

TRACOR, INC., 6500 Tracor La., Austin, Tex., 78721, Tel: 
512-926-2800, TWX: 910-874-1372; Mktg. Dir: C.D. 
Anderson 

TRAID CORP., 900 Grand Central, Glendale, Cal., 91201, 
Tel: 213-247-3000; Sis. Mgr: R.W. King 

TRAK MICROWAVE, 4726 Eisenhower Blvd., Tampa, Fla., 
33614, Tel: 813-884-1411; Reg. Sis. Mgr. T.G. Toth 

TRANEX, INC., 1599 Stierlin Rd., Mountain View, Cal., 
94040, Tel: 415-968-9292; Sis. Mgr: R.D. Bailey , 

TRANS-MET ENGRG., 611 E. Lambert Rd., La Habra, Cal., 
90631, Tel: 213-691-2266; Sis. Mgr: D.R. Hornbaker 

TRANS-SO NICS, INC., P.O. Box 326, Lexington, Mass., 
02173, Tel: 617-272-1000, TWX: 710-332-1635; Sis. 
Mgr: J.P. Phillips 

TRANS-TECH, Box 457, Gaithersburg, Md., 20760, Tel: 
301-948-3800, TWX: 710-828-0549; Sis. Mgr: ET. 
Fleming 

TRANSCO PRODS., INC., 4241 Glencoe Ave., Venice, 
Cal., 90291, Tel: 213-821-7911, TWX: 910-343~469; Sis. 
Mgr: M. Sawyer, Jr .... _ ......... _ .................................. Pg. 613 
Ga Doraville, Transco Prods., Inc., 3093 Wanda 

Woods Dr. 404-436-7544 
Md Laurel, VPI Assoc., 13001 Mistletoe 301-792-7631 
MassStoneham, VPI Assoc., Inc., 422 Main St. 

617-438-3113 
NY Great Neck, VPI Assoc., 300 Northern 

516-482-8387 
Ohio Middletown, Transco Prods., Inc., Box 129 

513-423-0332 
Pa Montgomeryville, VPI Assoc., Box 452 

215-474-3200 
Tex Ft. Worth, Carey-Wolf Co., Box 12425 

817-738-1702 
Tex Houston, Carey Wolfe Co., Box 60338 

. 713-643-2114 
VA Falls Church, Transco Prod., Box 569 

703-532-2355 

TRANSCON MFG_ CO., 2655 Perth St., Dallas, Tex., 
75220, Tel: 214-357-8301; SIs. Mgr: J. Clifford 

Pgs. 1844,1845,3060-3067 
Ala Huntsville .. Reynolds, 904 Bob Wallace 

205-536-1941 
Ariz Phoenix, Toward Engrg., 3514 E Indian School 

602-955-3193 
Cal Inglewood, V & L, 3412 W. Century 213~71-7688 
Fla Melbourne, Reynolds, 822 E. Strawbridge 

305-727-3205 
Fla Orlando, Reynolds, 2903 Timberlake 

305-859-2470 
Fla Plantation, Reynolds, 320 S.w. 75th 

305-581-6611 
Ga Atlanta, Reynolds, 175 W. Wieuca 404-252-5360 
Kans Overland Pk., Lowell, Kangas & Assoc., Box 4116 

. , 913-888-3200 
Mo St. Louis, Lowell, Kangas & Assoc., Box 12526 

314-647-1111 
NY Buffalo, M. Farber Assocs., 203 Jackson 

716-856-5526 
NC Greensboro, Reynolds, 412 W. Market 

919-275-3725 
Ohio Cleveland, Loesch Assocs., One Public Sq. 

216-241-4581 
Ore Portland, J. BeLusko, 2355 N.W. Quimby 

503-222-4279 
Tenn Memphis, A.·Engelman Co., Box 12091 

901-275-3680 
Wisc Wauwatosa, Larsen, 10855 W. Potter' 

414-258-0529 
TRANSDUCER CONTROLS CORP., 737 N. Dodsworth, 

Covina, Calif., 91722, Tel: 213-331-0917; Mktg. Mgr: 
A.A.lsford 

TRANSDUCER SYSTEMS, INC., Easton & Wyandotte 
Rds., Willow Grove, Pa., 19090, Tel: 215-657-0655; Sis. 
Mgr: B.F. Drill 

TRANSDUCERS, INC., 11971 E Rivera Rd., Santa Fe 
Springs, Calif., 90670, Tel: 213-693-2711, TWX: 
910-586-1899; Sis. Mgr: R.E. Nordstrom 

TRANSFORMER DESIGN, 7377 N. 76 St., Milwaukee, 
Wisc., 53223, Tel: 414-353-8017; Pres: R.B. Lesgold 

TRANSFQRMER MFRS., INC., 7051 W. Wilson Ave., 
Chicago, III., 60656, Tel: 312-SP-4-4600, TWX: 
910,221-5223; Sis. Mgr: R.S. Fenton 

TRANSFORMER TECH., INC., 4447 W. Armitage Ave., 
Chicago, III., 60639, Tel: 312-276-3110; Sis. Mgr: A. 
Werner 

TRANSIDYNE-GENERAL CORP., 462 S. Wagner Rd., Ann 
Arbor, Mich., 48103, Tel: 313-663-9329; Biomedical 
M/M: P.M. Llewellyn 

TRANSISTOR DEVICES, 85 Horsehill Rd., Cedar Knolls, 
N.J., 07927, Tel: 201-267-1900; Sis. Mgr: J.A. Gilson 

TRANSITRON ELCTRN. CORP., 168 Albion St., 
Wakefield, Mass., 01880, Tel: 617-245-4500, TWX: 
710-348-6718; Sis. Mgr: H. Zoolalian 

TRANSMAGNETICS INC.,. 210 Adams Blvd., 
Farmingdale, N.V., 11735, Tel: 516-293-3100, TWX: 
510-224~420; Sis. Adm: J. Patanella 

Pgs. 382,383,1874,1875 
Cal Inglewood, Transmagnetics, Box 3455 

213-671-6851 
Fla Winter Pk., Great Lake Ind'i SiS., 1701 Lee Rd. 

305-645-2009 
MassWaltham, Resco, 181 West 51. 617-899-6618 
NY Syracuse, Nycom, Inc., 2002 Teall Ave. 

315-437-8343 
Ohio Dayton, Berberich & Assoc., 4130 Linden Ave. 

513-252-9981 
Tex Dallas, Jacobson Co., 8609 N.W. Plaza Dr. 

214-363-7584 
For: Can., Pierrefonds, Que., Avotronics, 13189 

Shelborne 514-626-6511 
For: Can., Willowdale, Ont., Avotronics Inc., 5 

Allenbury Gdns. 416-225-7494 
TRANSREX DIV., Gulton Inds., 2001 W. Artesia Blvd., 

Torrance, Cal., 90504, Tel: 213-327-9224; Sis. Mgr: M. 
Anderson 

............ , ..... , .... -.......... .-..... -_.. .......... ---- - . . _. .... . 
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Lee, N.J., 07024, Tel: 201-WI-7-7648; Sis. Mgr: N. Fine 
TRENT, INC., 201 Leverington Ave., Philadelphia, Pa., 

19127, Tel: 215-482-5000; Sis. Mgr: D.A. Miller 
TREPAC CORP. AMERICA, 30 W. Ha,milton Ave., 

Englewood, N.J., 07631, Tel: 201-567-3810, TWX: 
201-567-4977; Sis. Mgr: H. Trenner 
--- Advertisement ---

"SOLID STATE ELECTRONICS 
FOR TELE-COMMUNICATIONS" 
Transistorized and Solid State Tele­
graph Keying Relays Teleprinter Mag­
net Drivers and Automatic Motor 
Controls Transistroized Tone Ope­
rated and Time Delay Relays Transis­
torized TELETYPE/Computer 
Interfaces & Repeaters DATATONE 
- Tone Transmitters & Tone Receivers 
for TELETYPE, Selective Calling, 
Switching & Control (AM & FSK)-FiI­
ters-D.C. to A.C. Frequency and Volt­
age Regulated Inverters. 

TRESCO AN AYDIN CO., 3824 Terrace St., Phila., Pa., 
19128, Tel: 215-IV-3-1383; Sis. Mgr: T. Hall 

TRG PRODS., Control Data Corp., 400 Border St., E. 
Boston, Mass., 02128, Tel: 617-569-2110, TWX: 
710-329-6639; Sis. Mrg: W.A. Johnson 

TRI-COM, INC., 12216 Park lawn Dr., Rockville, Md., 
20852, Tel: 301-881-9050; Sis. Mgr: O.J. Strock 

TRI-DEX CO., 2146 E. Main St., Visalia, Calif., 93277, Tel: 
209-732-7415; Pres: K.B. Howard 

TRI-EX TOWER CORP., '7182 Rasmussen Ave., Visalia, 
Calif., 93277, Tel: 209-732-8383; Sis. Mgr: C.C. 
Blyleven 

TRI-POINT INDS., INC., One Trilon Way, Commack, N.Y., 
11725, Tel: 516-543-1600; Sis. Mgr: P.F. Leaper 

TRI-STATE ELCTRNS. CORP., Broadway & JefferSOn 
Sts., Camden, N.J., 08104, Tel: 609-365-6884; Sis. 
Mgr: L.R. Mehr 

TRI-TRONICS CO., 619 Enterprise Dr., Oak Brook, III., 
60521, Tel: 312-654-3255; Pres: W.J. Ahlswede 

TRI-TRONICS LAB., Box 638, Euless, Tex., 76039, Tel: 
817-267-1366; Sis. Mgr: J.D. Mattox 

TRIAC ELCTRN_ SVS., 200 Park Ave. Ste 303E, N.V., 
N. V., 10021, Tel: 212-687-11620; Sis. Mgr: J. Roslow 

Pg.1351 
NJ Newark, Triac Elctrn. Sys., 1223 Nat'l. Newark 

Bldg. 201-623-4258 
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\ 

Advertisement --­

We'invite you to explore with us the 
exciting world of the thyristor 
(fRIAD, SCR,' UJT, CUlT, SUS, 
SCS, DIAC, SBS, CSCR, LASCR and 
LASCS) as it may pertain to your ap­
plications and our product line as fol­
lows: 

• Power Supplies, Constant V AC, 
Auto Transformers • Solid State 
Relays, Sensitive Relays • High Cur­
rent Static Switches • Zero Voltage 
Controls • Phase Controls. Soft Starr 
andlor Stop (Up ramp, down ramp) • 
Over Voltage Crowbars • Transient 
Suppressors, Snubber Networks • 
Threshold Detectors • Over Current 
Breakers • Motor' Speed Controls • 
Welding Controls and Timers. Elec­
tronic Precision Timers • Latching 
Switches, Memories, Logic Boards • 
Shift Registers, Counters, Ring, Preset 
• Converters, Inverters, 'Cyclo-Con­
verters • Pulse Modulators, Trans­
formers, Triggers • Lighting Controls 
• Traffic Appliances e Automotive. 
Alarm Logic, Boiler Water Level Con­
trols • Electro Mechanical Hybrids • 
Temperature, Pressure Controls • 
Steam, Hydraulic, Pneumatic Flow 
Systems • Sensors, Probes, Thermis­
tors, Transducers • Proximity Con­
trols, Sensors. Burglar Alarms 

TRIAD DISTRIBUTOR DIV., Litton Inds., Inc., 305 N. Briant 
51., Huntington, Ind., 46750, Tel: 219-356-6500, TWX: 
810-333-1532; Sis. Mgr: P.N. Cook . 

TRIAD-UTRAD, Div. Litton Sys., 305 N. Briant 51., 
Huntington, Ind .. 46750, Tel: 219-356-7100, TWX: 
810-333-1532; Sis. Mgr: JA Tracy . 

TRICO FUSE MFG. CO., 2948 North 5th 51., Milwaukee, 
Wisc., 53212, Tel: 414-264-3410; Sis. Mgr: F.G. Masek 

TRICRAFT PRODS., Div; Hi-Lo Mfg. Corp., 1124 W. 
Newporl, Chicago, III., 60657, Tel: 312-935-5383; Sis. 
Mgr: A. Klancnik 

TRIDAIR 'INDS., Fastener Div., 3000 W. Lomita Blvd., 
Torrance, Calif., 90505, Tel: 213-775-7151, TWX: 
910-347-6239; Sis. Mgr: J.T. Rohleen 

TRIMM, INC" 400 W. Lake St., Box 489, Libertyville, III., 
60048, Tel: 312-362-3700; Sis, Mgr: P.A. Bottorff 

Pg.2718 
Cal Los Angeles, Trimm, 1338 S. Atlantic Blvd. 

213-261-9176 
Cal Palo Alto, J.M. Assocs., 415 Cambridge, Ste. 5 

415-327-1260 
Fla Winter Pk., Hawkins-Hutto, Box 1509 

305-647-7407 
Ga Atlanta, Millar-Elctrns., Box 12137, Northside Sta. 

404-261-6160 
Ind Ft. Wayne, Paul SIs., 3501 Fairfield Ave. 

219-744-0589 
Md KenSington, f-M Elctrn., 3519 Raymoor Rd. 

301-949-1707 
Minn Mpls., Kirkeby & Assocs., 821 2nd Ave:, N. 

612-377-3239 
N'( Manhasset, Win-Cor Elctrn., 75 Plandome· Rd. 

516-627-9474 
NY Melville, Rocke Int'l., 80 Marcus Dr. 516-694-7800 
NY Albany, T. Ferguson Sis., 1654 Central Ave. 

518-869-0405 
NY New York, H.F. Smith, 259 W. 14th 51. 

212-242-2398 
NY Rochester, T. Ferguson Sis.,. Box 3893 

716-482-7757 
NC Raleigh, Millar Elctrns., Box 17173 919-787-9564 
Ore Portland, J,W. Eckersley Co., 3150 S'w. Hamilton 

503-246-3183 
Pa Havertown, F-M Elctrn., 206 Bewley Rd. 

215-446-1962 
RI Cumberland, M.F. Perry, Rosewood La., R.D. 2 

401-333-5054 
Tex Dallas, Techno Assocs., Box 20544 214-357-9213 
EXP: III., Libertyville, Trimm, Inc., 400 W. Lake St. 

TRINDL PRODS., INC., 1807 S. Clark SI., Chicago, III., 
60616, Tel: 312-842-7716; Sis. Mgr: J.R. Maloney 

TRIO LABS, INC., 80 Dupont St., Plalnylew, N,Y., 11803, 
Tel: 516-681-0400, TWX: 510-221-1861 .............. Pg.932 
Cal Palo Alto, B. Oppenheim, Inc., 2179 Park Blvd. 

415-321-7323 
Cal So. Pasadena, QPL, Inc .. 1015 Fremont Ave. 

213-682-3705 
Fla Maitland, Greenstein Assocs., 1205 Winston 

305-838-5607 
III Chicago, Data Elctms. Co., Inc., 5505 N. Menard 

312-774-1452 

Md Silver Spring, RL Engrg., 11215 Oak Leaf Dr .. 
. 301-656-1999 

Mass Burlington, Research Instrs., Inc., 87 Terrace Hall 
Ave. . 617-272-1800 

Mich Farmington, Carter, McCormic & Peirce, Inc., 
23995 Freeway Pk. Dr. 313-477-7700 

Minn Mpls., Data Elctrns., 821 2nd Ave. N. 
612-377-8383 

NJ Englewood Cliffs, Power Conversion & Control, 
Box 1251 201-569-0015 

NC Bethania, Candor Co. 919-924-1480 
Ohio. Cleveland, Carter, McCormic & Peirce, Inc., 

21380 Lorain Rd. . 216-333-5650 
Ohio Dayton, Carter, McCorrnic & Peirce, Inc., Box 

1472 513-278-5873· 
Pa Pittsburgh, Carter, McCormic & Peirce, Inc., 201 

Penn Ctr. Blvd. 412-824-3760 
Tenn Bristol, Candor Co., Inc. 615-764-6215 
Tex Dallas, Norvell Assocs., Inc., 10210 Monroe Dr. 

214-FL-7-6451 
Tex Houston, Norvell Assocs. Inc., 6440 Hillcroft Ave. 

713-774-2568 
TRIO MFG. CO., Griggsville, III., 62340, Tel: 217-833-2395; 

Sis. Mgr: W. Bradshaw 
TRIO-TECH,INC. OF CALIF., 2435 N. Naomi St., Burbank, 

Calif., 91504, Tel: 213-846-9200, TWX: 910-498-2709; 
Sis. Mgr: J. Guy 

TRION, INC., loo0lsliIOd Ave., McKees Rocks, Pa., 15136, 
Tel: 412-331-3300; V.P: H.E. Carr 

TRIPLE-A SPECIALTY CO., 5750 West 51st'SI., Chicago, 
III., 60638, Tel: 312-458-7200; Sis. Mgr: Mr. Bernes 

TRIPLETT ELEC. INSTR. CO" 280 Harmon Rd" Bluffton, 
Ohio; 45817, Tel: 419-358-5015, TWX: 810-490-2400; SIs. 
Mgr: N.A. Triplett ................................. : ........ Pgs. 567-5n 
Ariz Phoenix, Shefler-Kahn Co., Box 1587 

602-258-7893 
Cal Inglewood, J. Berman, 9000 Bellanca 

213-678-1281 
Cal Millbrae, Polach & Bensinger, Inc., 231 E. Millbrae 

Ave. 415-697-2525 
Colo Denver, Shefler-Kahn, 2422 S. Downing 

303-733-6330 
Fla Winter Pk., Hawkins-Hutto, 501 Park 

_ 305-647-7407 
Ga Atlanta, Millar Elctrns., 3110 Maple 404-261-6161 
Haw Honolulu, B. Kolans, Box 2098 811-628 
III Oak Pk., G. Petitt, 6332 Roosevelt 312-369-8940 
Ind Ft Wayne, W. Bieberich, 801 Leesburg 

. 219-432-2537 
Kans Overland Pk., T. Dowell, 8151 Marty 

. 913:649-6069 
Md Reisterstown, Massey Assocs., Dover Rd. 

301-833-2039 
Mich Grosse Pt. Woods, Elko SiS., 970 N. Oxford 

313-884-7893 
Minn Mpls., Heimann, 5603 Lyndale 612-861-6051 
NM Albuquerque, Shefler-Kahn, Box 8342 

505-265-7077 
NY DeWitt, F.. Taylor, 4455 E. Genesee 315-446-0422 
"I'" '.,A!ccd::;;do:, D. Tcb;~:; ~ Ce., 40 O~ Z1 St. 

212-726-4551 
NC Raleigh, Millar Elctrns., N. Hills Off Mall 

. . 919-787-9564 
Ohio Rocky River, C. Dolfuss, Jr., 19035 Detroit 

. 216-333-7504 
Pa Havertown, Snyder & Massey, 1325 W. Chester 

Pike 215-789-2320 
Pa Pittsburgh, G.S. Root, 809 Wainwright 
, ' 412-561-4125 
RI Lincoln, Adams-McGregor, 66 Lakeview 

401-726·1300 
Tex Dallas, Lund & Co., 2616 Manor Way 

214-358-4335 
WashSeattle, J. Backer, 221 W. ,Galer 206-285-1300 
For: Can., Downsview, Onl., l. Rnkler, Ltd., 25 Toro 

416-630-9130 
For: Can., Winnipeg, Manitoba, Smith-Patterson, 1550 

Erin SI. 204-774-1855 
TRIPP RESEARCH CORP., 841 Warrington Ave., 

Redwood.City, Cal., 94063. Tel: 415-365-2828; Sis. 
Mgr: A. Iversen 

TRISH ENERGETICS, Pond Rd., Harvard, Mass., 01451, 
Tel: 617-456-3909; Sis. Mgr: J Yarlott 

TROMPETER ELCTRNS., 8936 Comanche AYe., 
Chatsworth, Cal., 91311, Tet 213-882-1020, TWX: 
910-494-1210 .......... ; ..... , ............................. Pgs. 1958,2719 
Ala Huntsville, Currie Aerospace, 2603 Artie 

205-536-5650 
Ariz Phoenix, Aztec Entprs., 15 No. 40th PI. 

602-267-8103 
Cal 'Chatsworth, Trompeter Elctms., 8936 Comanche 

213-882-1020 
Cal Redwood City, Long, 505 Middlefield 

415-369-3324 
Colo Littleton, Aztec Entprs., 1449 W. littleton 

303-798-4574 

See Page 3073 To Get Your Copy of the RadIo-Electronic Master 

Fla Orlando, Currie Aerospace, 2907 \MCCoy 
305-855-0843 

III Elmhurst, Scott Assoc., 663 Fairview Ave. 
312-279-5681 

Md Silver Spring, Sel Tronics, 721 Ellsworth 
301-589-3391 

Mass Belmont, Vector SiS., 774 Pleasant SI. 
617-489-1400 

Minn 51. Paul, Wagner Compo Conslts., 542 S. Snelling 
Ave. 612-698-0331 

Mo Kansas City, Harris-Hanson, 7916 Paseo 
816-HI-4-9494 

Mo St. Louis, Harris-Hanson, 2814 S. BrentWood 
314-962-0111 

NJ Saddlebrook, L & M Assoc., 511 Victor 
201-843-8700 

NM Albuquerque, Aztec Entprs., 829 Penn. Ave., N.E. 
505-255-2440 

NY Brentwood, L & M Assocs., 7 Mayflower CI. 
516-231-8363 

NY Fayetteville, M. P. Andrews, 319 Mott Rd. 
315-637-3144 

NC Winston-Salem, Currie Aerospace, Box 10329 
919-764-0682 

·Ohio Cincinnati, J. Olsen, 5539 Stokeswood 
513-922·2176 

Ohio Cleveland, J. O. Olsen, 16201 Shaker 
216-752-5444 

Ore Portland, McLaren-Topp, 5319 S.W. Westgate 
503-297-2248 

Pa AndalUSia, L & M, 965A Bristol Pike 215-639-3100 
Pa Pittsburgh, J. O. Olsen, 104 Elatan Dr. 

412-279-2550 
Tex Austin, A. Barnes Co., 7920 Rockwood La. 

512-454-4457 
Tex Houston, A. Barnes Co., 3801 Kirby Bldg. 

. 713-523-7333 
Tex Richardson, A. Barnes, 740 S. Sherman . 

214-235-4541 
WashBellevue, McLaren·Topp, 13547 S.E. 26th SI. 

206-746-5750 
For: Can., Ottawa 7, Onl., l. Albert Assocs., 281 

Palace SI. 613-746-0021 
For: Can., Vancouver 9, B.C., Westronic Engrg. SiS., 

Ltd., 1641 W. 2nd Ave. 604-732-5033 
For: Can., Winnipeg Bch., Man., Westronic Engrg. SIs .• 

Ltd., 41 Makinak Bay 888-6502 
--- Advertisement ---

"Special cable, connectors, patching 
and switching for Video, T,V., data, 
and instrumentation systems. Patch­
ing includes patch panels, patch cords, 
and many special accessories in coax, 
triax, twinax, and quadrax noise­
rejecting cable systems. Switching in­
cludes custom built matrices and 
mUltipole - multithrow relays includ­
ine comnlete control for coax. isolated 
coax, trfax and twinax cable systems. 
Frequencies from D.C. up through 3 
GHz. Technical discussion of noise re­
jecting cable systems in catalog." 

TRONIC CORP., Box 247-E, Belmont, Calif., 94002, Tel: 
415-593-1487; Sis. Mgr: G. Dale Hetrick 

TRU-CONNECTOR CORP., 245 Lynnfield St., Peabody, 
Mass., 01960, Tel: 617-532-0775, TWX: 710-347-6683; 
Sis. Mgr: R.F. Hoff 

TRUCO, INC., Truco Engrg. Co. Div., P.O. Box 95, 
Simsbury, Conn., 06070, Tel: 203-658-0200 C.H. 
Pierson 

TRUMP-ROSS IND'l. CONTROLS, INC., 265 Boston Rd., 
Billerica, Mass.,01862, Tel: 617-663-3451; Mkt. Mgr: S. 
Futran . 

TRUTONE ELCTRNS., INC., 14660 Raymer SI., Van Nuys, 
Calif., 91405, Tel: 213-873-5751; Sis. Mgr: M.N. 
Leventhal 

TRW CAPACITOR DIV., 112 W. First 51., Ogallala, Neb., 
69153, Tel: 308-284-3611, TWX: 910-620-0321; Sis. 
Mgr: A.C. Elles 

TRW HOME ENTERTAINMENT DIV., See Elctrn. Functions 
Div. TRW Inc. 

TRW INC., See Globe Diy. TRW Inc., Holyoke Wire & 
Cable Diy. TRW Inc., IRC Boone Diy. TRW Inc., IRC 
Burlington Diy. TRW Inc., IRC Philadelphia Diy. TRW 
Inc., IRC St. Petersburg Diy. TRW Inc. 
TRW INSTRS., 139 Illinois St., EI Segundo, Cal., 90245, 

Tel: 213-535-0854, TWX: 910-348-6676; SIs. Mgr: 
M.W. Jacobs 

TRW SEMICONDUCTOR DIV. TRW INC.: 14520 Aviation 
Blvd., Lawndale, Cal., 90260, Tel: 213-679-4561, TWX: 
910-325-6206; Sis. Mgr: W. Sebastian 

TRYGON. ELCTRNS., See Syslron Donner 

'eem/t971 
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IT ELCTRNS., INC., Box 180, Culver City, Cal., 90230, 
Tel: 213-870-6001; Sis. Mgr: J.F. Sodaro Pgs.1530,1531 
Cal Culver City, Sodaro, 3753 Robertson 

213-838-5272 
TUCKER ELCTRNS. CO., 1717 S. Jupiter Rd., Garland, 

Tex., 75040, Tel: 214-348-8800; V. P. Sis: G.J. Freund 
--- Advertisement --- . 

Tucker Electronics sells and services 
all types of commercial and military 
test equipment. Complete calibration 
laboratory with NBS traceability. 
Stock includes wide variety of over­
hauled and calibrated equipment such 
as Tektronix 5301540 series oscillo­
scopes. Hewlett Packard 606A, 
608A/B/C{D, 612A, 620A, 623B 
generators. Hewlett Packard fre­
quency counters and plug-ins. Hewlett 
Packard 400D/H and 410B voltme­
ters. General radio 874 series coaxial 
items, unit oscillators and bridges. 
Stoddart, Measurements, Weston and 
many other types stocked. We also 
stock military test equipment such as 
TS-510A/U, TS-497B/U, SG-13, 
SG-I, MD-83. 
Write or call for test equipment cata­
log or calibration quotation. We also 
buy and trade quality used equipment. 

TUR-BO JET PRODS. CO., INC., 5025 N. Earle 51., 
Rosemead, Calif., 91770, Tel: 213-283-5191; Gen'!. 
Mgr: W. M. Locke . 

TURNER DIV., See Comac Corp. . 
TURNER MICROPHONE CO., 909 17th 51., N.E., Cedar 

Rapids, Iowa, 52402, Tel: 319-365-0421; Sis. Mgr: T.H. 
Moss 

TWIN CITY METALSEAL, INC., 825 11th Ave. S.E., 
Minneapolis, Minn., 55414, Tel: 612-331-1700; Gen'!. 
Mgr: H.G. Knight 

TWIN LOCK INC., 13115 Washington Blvd., Los Angeles, 
val., ~uu"", lel:;!l ~-~\I(-1f4t>; ~IS. Mgr: L.ryt Ford 

TYCO INSTR. DIV., 223 Crescent SI.". Waltham, Mass., 
02154, Tel: 617-899-5600, TWX: 710-324-6988; Sis. 
Mgr: M. Green 

TYCO PRECISION FABRICATORS DIV., 200 Broadway, 
Garden City Park, N.Y., 11040, Tel: 516-741-1100; 
Gen. Mgr: P. Stranger . 

TYLAN CORP., 4203 Spencer 51., Torrance, Calif., 90503, 
Tel: 213-370-3521, TWX: 910-344-6420; Sis. Mgr: C.F. 
Drexel . 

W. S. TYLER INC., 8200 Tyler Blvd., Mentor, Ohio, 44Q60, 
Tel: 216-255-9131 

TYTON CORP., 3330 W. Cameron Ave., Milwaukee, Wisc., 
53209, Tel: 414-462-0810, TWX: 910-262-3151; Sis. 
Mgr: R. Kendall 

UBER GRAFIC INSTRS., Box 4, Palo Alto, Calif., 94302, 
Tel: 415-327-4732; Sis. Mgr. D. Kroener 

UID ELCTRNS. CORP., 4105 Pembroke Rd., Hollywood, 
Fla., 33021, Tel: 305-981-1211, TWX: 510-954-9810; Mgr: 
A. M. Pichitino ....................... : .............................. Pg. 1959 
Ala Huntsville, Powertronics, Box 3384 205-852-6347 
Ariz Phoenix, Barnhill Five, 337 E. Osborn 

602-263-1250 
Ark EI Dorado, Dick Bellew Sis., Box 1835 

501-863-8325 
Cal Los Angles, Galaxie SiS., Inl'l., 1930 Wilshire 

213-483-0910 
Cal Redwood Cy., Long & Assocs., 505 Middlefield 

415-369-3324 
Colo Denver, Barnhill Five, 1170 S. Sheridan 

303-934-5505 
CorinManchester, H. Mandell, Box 509 203-646-4443 
Fla Altamonte Spg., W.M.M. Assocs., 515 Tivoli 

305-831-4645 
Fla. Clearwater, W.M.M. Assocs., 1260-A S. Highland· 

813-446-0075 
Fla No. Miami Beach, Man Rep. Corp., Box 68 

305-949-6391 
Fla Pompano Beach, W.M.M. Assocs., 721 S.E. 6th 

Terr. 305-943-3091 
III Chicago, J. G. Twist, 1301 Higgins Rd. 

312-593-0200 
Ind FI. Wayne, R. O. Whitesell, 3426 Taylor 

219-432-5591 
Ind Indpls., R. O. Whitesell, 6691 E. Washington 

. 317-359-9283 
Ind Kokomo, R. O. Whitesell, 3827 S. Lafontain Sq. 

. 317-453-6868 
Kan Overland Pk., Lowell-Kangas, Box 4116 . 

913-888-3200 
Ky Louisville, R. O. Whitesell, 3620 Lexington 

502-893-7303 
La Melairie, D. Bellew Sis., 3017-0 18th 

504-833-6496 
Md Elkridge, J. Bresson, 5600 Main 301-796-5220 

MassRevere, Herb Mandell, Box 24 617-289-3787 
Mich DetrOit, Rathsberg, 16621 E. Warren 

313-882-1717 
Minn Mpls., R. J., Inc., 7100 S. France 612-922-1425 
Mo SI. Louis, Lowell-Kangas, Des Peres Bldg., 12015 

Manchester 314-821-4050 
NM Albuquerque, Barnhill Five, 1410-0 Wyoming, N.E. 

505-299-7658 
NY Jamaica, S. J. SiS., 148-05 Archer Ave. . 

. 212-291-3232 
NY N. Y., Singer Prods., Elctrn. Div., 30 Church 

212-349-8100 
NY Rochester, L Hart, Box 8398 716-244-3253 
NC Raleigh, Powertronics, 2911 Essex Cir., '" 13· 

919-787-9090 
NC Thomasville, Powertronics, Box 403 919-476-4257 
Ohio Dayton, J. C. Hofsletter, 3300 S. Dixie 

513-298-0662 
Ohio Medina, J. C. Hofstetter, 5168 Valley View 

216-241-4880 
Pa Narbarth, J. Bresson, 107 Forrest 215-839-6770 
Pa Pittsburgh, J. C. Hofstetter, 175 Reed 

412-922-3890 
Tenn Bristol, R. O. Whitesell, 340 Edgemont· 

615-968-4195 
Tex Dallas, E. B. Robertson, 1339 Plowman 

214-942-2711 
Tex Houston, E. B. Robertson, 6362 Windswept 

713-785-6800 
Va Lynchburg, J. Bresson, Box 4115 703-237-0829 
WashSeatlle, R. Johnsion, 1011 N.E. 69th . 

206-524-5170 
Wisc Waukesha, J. G. TWist, 540 Catskill 414-786-6330 
EXP: Toronto 19, OntariO, Can:, Atlas Elctrns., 50 

Wingold Ave. '416.-781-6174 
EXP: Montreal 261, Que., Can., Atlas Elctrns., 3333 

Cavendish 514-489-8495 
ULANO PRODS. CO. INC., 210 East 86 51., New York, 

NY., 10028, Tel: 212-628-7960; Sis. Mgr: Marian Ulano 
Prince 

UL TEK Div., Perkin-Elmer Corp., Box 10920, Palo Alto, 

Sis. Mgr: RH Yarbrough 
ULTRA AUDIO PRODS., Box 921, Beverly Hills, Calif., 

90213, Tel: 213-CR-6-2726; Pres: O. Berliner 
ULTRA CARBON CORP., Box 747, Bay City, Mich., 48706, 

Tel: 517-893.4575; Sis. Mgr: R. Baney 
ULTRA SONIC INDS., 800 Albany Ave., Lindenhurst, N.Y., 

11757, Tel: 516-884-9610; Sis. Mgr: C.' Saginario 
ULTRA-VIOLET PRODS., INC., 5114 Walnut Grove Ave., 

San Gabriel, Cal., 91778, Tel: 213-285-3123; Sis. Mgr: 
P.B. Warren 

ULTRONIX, INC., 461 N. 22nd SI., Grand Junction, Colo., 
81501, Tel: 303-242-0810, TWX: 910-929-6965; Sis. 
Mgr: B. Moore 

UMC ELECTRONICS CO., Beau Motor Div., 462 Sackett 
Point Rd., North Haven, Conn., 06473, Tel: 
203-288-7731; V.P. Sis: F. H. Rehm 

UNDERWOOD ELEC. & MFG., 148 South 8 Ave., 
Maywood, III., 60153, Tel: 312-MU-I-2970; Sis. Mgr: 
R.G. Futterer . 

UNDERWRITERS SAFETY DEVICE CO., 4332 JIl. Kedzie 
Ave., Chicago, III., 60618, Tel: 3l2-583-4080; Sis. Mgr: 
H.R. Ege 

UNEX LABS., INC., 321 NewburY 51., Hathorne, Mass., 
01937, Tel: 617-774-3300; Exec. V.P: J.O. Woodbridge 

UNGAR, Div. Eldon Inds., Inc., 233 E. Manville St, Complon, 
Calif., 90220, Tel: 213-774-5950; Pres: WL Nehrenz 

UNHOLTZ-DICKIE CORP., 3000 Whitney Ave., Hamden, 
Conn., 06518, Tel: 203-288-3358; Pres: J.A. Dickie 

UNIBRAZE CORP, 455 Knollwood Rd, White Plains, N.Y., 
10603, Tel: 914-428-3441, TWX: 710·568·1398; Sis. 
Mgr: A. Aster . 

UNIFORM TUBES, Collegeville, P&., 19426, Tel: 
215-539-0700, TWX: 510-660-6107; Sis. Mgr: G.B. 
Hattersley ........................... :.; ................................ Pg. 3068 
Cal Los Altos, Marketek, Inc., One First SI. 

415-941-0882 
Cal Newport Bch., Uniform Tubes, 2172 Dupont 

714-833-1470 
Colo Denver: Crump Co., 1971 W. 12th Ave. 

303-534-5183 
Conn Meriden, J. Anderson, 166 Converse Ave. 

. 203-269-1812 
Fla Clearwater, Perrott Assocs., Box 4532 

813-531-5513 
Fla, Orlando, Perrott Assocs., 1607 Fbrsyth 

305-275-1132 
Fla W. Palm Beach, Perrott.Assocs., Box 6277 

. 305-967-1770 
III Park Ridge, R. F. Specialists, 118 W. Higgins 

312-698-2044 
III Schiller. Pk., 4849 Scott SI. 312-671·2717 
Ind Indpls., Thomas & Sukup, 2060 E. 54th 

317-251-4574 
MassNewburyport, J. Murphy, 5 Eagle 617-465-0304 

TT - UN.I 
MassSeekonk, J. Murphy, 30 Sunset Dr .. 

617-S0-1-7153 
Mich Dearborn, Villa~i-Pitcher, 20233 Ann Arbor. 

313-271-4600 
Minn Hopkins, Applied Sis. Engrg., 12401 Minnetonka. 

.612-935-3491 
Minn Mpls., R. F. SpeCialists, 4542 4th SI. NE 
. . 612-560-1222 
NY Fairport, L. Bagley, 88 Nettlecreek Rd. . 
.' 716·377'2059 

NY Staten lSi., Box 421 GPO 212-442-3733 
NC Charlotte, J. H. Smith, 6512 War Eagle 

704-394-4210 
. Ohio Cleveland, R. Reich, 21010 Ctr. Ridge 

216-331-0541 
EXP: N.Y., New York, Ad. Auriema, Inc., 85 N. Broad 

51. 
EXP: Can., Nobleton, Onl., Braydon Electro, Box 57 

416-859-0712 
EXP: Can., Toronto, Onl., Braydon Electro, 1912A 

Avenue Rd. 416-787-1941 

UNIMAX SWITCH CORP., Riker-Maxson Sub., Ives Rd., 
Wallingford, Conn., 06492, Tel: 203-269-8701, TWX: 
7100476-1397; V.P. Mktg: A.J. Schweitzer ...... Pg. 1960 
Ala Huntsville, Rep., Inc., 8100 S. Memorial 

. . 205-881-9270 
Ariz Phoenix, Hytronic Meas., 1017 N. 3rd SI. 

. . 602-253-6104 
Cal Los Altos, Ewing-Foley, 900 N. San Antonio 

415-941-4525 
Cal LA, MA Stolaroff, 4622 W. Slauson Ave. 

213-295-7781 
Colo Denver, Hytronic Meas., 4940 E. 39th 

303-388-4081 
Conn Bloomfield, Zaslow SiS., 6 Newberry Rd. 

203-242-7781 
Fla Oviedo, Conley & Assoc., W. Broadway 

305-365-3283 
.Ga Atlanta, Rep.,. Inc.,.) 483 Monroe Dr., N.E. 

404-876-1591 
III Chicago, Wasson-Galla!lher 312-261-7517 
III Oak Pk., Wasson-Gallagher, 1024·North 

312-383-6572 
Ind Marion, O.H. Bromberg, 1.723 Overlook 

317-664-5384 
Ky Louisville, O. H. Bromberg, .10306 Hartley 

502-245-8916 
'Md Silver Spring, L.G.· White, 1100 Rdler La. 

301-585-3141 
MassLowell, Zaslow·Sls.,339 Middlesex 51. 

. 617-458-8452 
Mass Northboro, Zaslow SiS" 371 Howard SI: 

. . .. 617-393-8150 
Mich De.troit, Skip Greiner, 15318 Mack Ave. 
'. 313-882-7570 

Minn Mpls., Jos-Co. Sis. Engrg., 4520 Gilford Dr. 
612-927-5858 

Mo SI. Louis, Hill & Co., 915 Bueer Bldg. 
314-621-1818 

NM Albuquerque, Hytronic Meas., 205 San Pablo, SE 
505-268-3941 

NY Oceanside, Tech. Liaison, 3095 Lawson Blvd. 
516-764-9003 

NY Sodus, A.E. DeCew Agency, 27 State SI. . 
315-483-4061 

NC Winston-Salem, LG. White, 1020 Brooktown 
919-725-3612 

Ohio Cincinnati, O.H. Bromberg, 561 Reading, 
513-381-5728 

Ohio Medina, J. Hofstetter, 5168 Valley View 
216-241-4880 

Pa Narberth, L. White,. 1 00 Essex Ave. 215-664-6505 
Tenn Memphis, Ransom Sis., 4230 Hwy, 51 S. 

901-332-0036 
Tex Dallas, R. M C Engrg., 2415 Converse 51. . 

214-631-0276 
Utah Salt Lake City, Hytronic Meas., Inc., 2022.5. Main 

. . 801-466-4924 
WashMercer Island, J. H. Andersen, Box 637 

206-232-0484 
For: Can., Burlington, Onl., Motion Control Dev., 1254 

Plains 416-637-9369 
UNIMETRICS, INC., 23 W. Mall, Plainview, NY., .11803, 

Tel: 516-694-9171; Pres: M. Shapiro 
UNION CARBIDE, Carbon Prods. Div., 270 Park Ave., New 

York, N.Y., 10017 
UNION CARBIDE, CHEMICALS & PLASTICS, 270 "ark 

Ave., New York,N.Y., 10017, Tel: 212-551-4641" 

UNION CARBIDE,"Consumer Prods.,. 270 Park Ave., 
New York, N.Y., 10017, Te~ 212-551-2345; Mgr: R.J. 
Price .......................................................................... Pg. 710 
Cal EI Monte, 9530 E. Telstar Rd. 213-579-0401 
Cal San FranCiSCO, One California. 415-765-1400 
Ga Atlanta, 17 Executive Pk. Dr. N.E. 404-633,6161 
III Chicago, East Central Div., 120 S .. Riverside Plaza 

312-822:7233 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol,1) .. _989-2008 (Vol. 2)",20~3076 (Vol, 3) 
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III ChiC!lgo, West Central Div:, 120 S. Riverside 
Plaza 312-822-7445 

Kans Shawnee Mission, 6901 W. 63rd St. 913-362-2200 
Mass Needham Hts, 300 1st Ave. 617-444-5400 
Minn·Mpls.324 N. 1srS!.' 612-333-0415 
NJCherry Hill, 1050 Kings Hwy. 609-235-6200 
NJ Westwood,99 Kenderkarrioek Rd. . 201-664-7400 
Ohio Cleveland. 1300 lakeside Ave. 216-621-4207 
Ore Portland. 1233·N:W. 12th Ave:' 503-223-7115 
Tenn Memphis, 165 Madison Ave. . 901-526-7421 
Tex Dallas. 2710 Stemmons FrWY, '214-631-0010 

UNION CARBIDE CORP., Mans. Sys. Dlv., Comps. 
Dept., Box 5928, GreenviRe, S.C., 29606, ,Tel: 
'03-963-7421, TWX: 8111-287-2536; Sis. Mgr: R.G. 
Hughes •• , ................... -' ............ ;:; ................. Pgs •. 2424-2427 
Ariz Phoenix. UCC-Comps, Dept. •. 1 00 W, Clarendon 

. . . . . 602-264-7332 

'Cal 'Mountain View. 2680 Bayshore Frontage 
. . . .... 415-969-9390 

Cal San Diego. Celtec Co .• 3821 4th Ave. 
714-291-4955 

Cal Whittier. 13601 E. Whittier Blvd. 213-698-8077 
Colo Denver. ~Ictrn. Compo Sis .• 4783 S. Quebec St. 

..' 303-771-6200 
Fla Orlando. G.F. Bohman. 6990 Lake Ellenor Dr. 

. . 305-865-0274 
Fla Orland!!. U. C. C.-Comps. Dept.. 999 Woodcock 

305-843-8210 
. Fla., Palm .Beach Gardens. G.F. Bohman Assoc .• 

10249 N. Military Trail .-305-842-7188 
III' Chicago. D. Dolin Sis .• 6232 N. Pulaski 

312-286-6200 
III Chicago. U. C. C-Comps. Dept.. 7151 W. 

Gunnison 312-867-6060 
Ind. Indpls .• L. M. De Voe Co .• 665 E. 61st -

. 317-257-1227 
Md . Lutherville. Daniel & Co .• Box 124 301-825-3330 
MassNeedham Hgts.,'300 First Ave. 617'444-5400 
Mich DetrOit. R.C. Merchant Co .• 18411 W. McNichols 

Rd. 313-535-6000 
Mich st. Joseph. RC. Merchant. 505 Pleasant 

616-983-7378 
Minn Mpls .• S. Clothier Co .• 7400 Lyndale 

612-869-3231 
M!l Kansas City. Harris-Hanson. 7916 Paseo 

816-44~-9494 

Mo St. Louis. HarriS-Harison' Co .• 2814 S. Brentwood 
Blvd. 314-962-0111 

NJ Lakewood. Baehr.·Greenleaf & Assocs.;14700 
Detroit .' 216-221-9030 

NY Tarrytown. U. C. C'-C6mps: Dept.. Tarrytown 
Tech.' 914-345-2047 

NY Liverpool. U. C. C-Comps. Dept.. 300 Tulip 
315-451-0720 

. Ohio Cincinnati. Baehr. Greenleaf'& Assocs .• Inc .• 9505 
Montgomery Rd. . 513-891-3826 

Ohio Columbus. Baehr. Greenleaf 8. Assocs .• Box 5722 
~ ...... ft~ AnAl!!' V 1"'-"'",,,,-,,,,,,,,,,,, 

Ohio Dayton; Baehr. Greenleaf & Assocs .• 3350 
Maplewood .... 513'426-5485 

Ohio:Cleveland. 11901 Madison Ave. 216-221-0600 
Okla Tulsa. Ammon & Champion. Box 4682 

918-627-7670 
Okla Oklahoma City. Ammon & Champion Co .• Box 

12274 . 405-942-8222 
Ore Beaverton. Arneson, 4175 SW. Cedar Hills 

503-646-3416 
Pa Glenside. Daniel & Co .• 231 S. Easton 

215-887-0550 
SC' Greenville. Box 5928 803-963-7421 
Tex Addison. Parvin Sts .• Box 307. Addison 

214-239-9148 
Tex Dallas. Animon 8. Champion. Box 34555 

214-233-5591 
Tex Houston. Ammon & Champion. Box 35552 

713-729-1233 
Utah Salt Lake City. Elctron. Compo Sis .• 445 E .. 2nd 

St. 
WashSeattle. Arneson Assocs .• 5950' Sixth 

206-762-7664 
For: Can .• Mont.; .Que .• DeSkin Sis .• 1565 Louvain St. 

W. 514-384-1420 
'For: Can .• Toronto 570. Ont.. Deskin Sis .• 78 Six Pt. 

-. . ..41.6-239-4329 
EXP: S.C .. Greenville. U. C. C-Comps .. Dept.. Box 5928 

803-963-7421 
UNION CARBIDE. Mat·ls. Sys. Div .• Crystal Prods .• 8888 

Balboa Ave.. San Diego. Cal.. 92123; Tel: 
714-279-4500 J.J. Beeman 

UNION CARBIDE. Mat·s. Sys. Div;. Coatings Serv .• 1500 
Polco St.. Indpls .• Ind.;·46224, Tel: 317-241-2311; Sis. 
Mgr: R E. Barnhart 

UNION INSULATING CO.; Box B. Parkersburg. W. Va .• 
26101.oTel: 304-422-4571; Sis. Mgr: T.E. Graham III 

UNION 'ULTRA-SONICS CORP .• 576 Lawrence St.. 
Lowell. Mass.. 01852. Tel: 617-458-0066. TWX: 
617-458-6396; Sis. Mgr: RC. Gosselin 

UNIQUE WIRE WEAVING CO .• 759 Ramsey Ave,. Hillside. 
N.J .• 07205. Tel: 201-688-4600; Sis. Mgr: RD. Purdy 

UNIROYAL. INC .• 1230 Ave. of Americas. New York. N.Y .• 
. ·10020. Tel: 212-CI+5000. TWX: 212-640-4171 

UNISEM, Sub. United Aircraft, Box 11569, Philadelphia. 
Pa., 19116, Tel: 215455-5000, TWX: 5111-667-1717; Dlr. 
Mktg.: M. Morin .................... Pgs. 1550,1551,1846.1847 
Ariz Phoenix. Hecht-Henschen. 2435 E. University Dr. 

602-275-4411 
Cal. Cupertino. Trident Assoc .• 10470 Ainsworth Dr. . 

, . 408-245-7884 
COQnHamden. Impact Sis .• 60 Connelly Pkwy. _ 

203-248-9368 
III Chicago. L-Tec. 5808 W. Higgins 312-286-1500 
MassWaltham. Impac\ Sis .• 223 (:rescent St-

617-893-2850 
NJ Riverdale. Comp-Tech Sis .• Box 50 201-835-0332 
NY New Hyde Pk .• Comp-Tech Sis .• Box 237 

5Hi-593-2628 
Tex Richardson. Thornton-Leeper. Box 111 

. 214-231-6891 
WashKirklarid. Compar. NW .• 12610 NW. 104th St. . 

. 206-822-4191 
UNIT PROCESS ASSEMBLIES. 53-15 37th Ave .• 

Woodside. N.Y .• 11377. Tel: 212-899-9090; Sis. Mgr: 
S.S. Como 

UNITED AIRCRAFT. CORP_. Norden Div" Helen St.. 
Norwalk. Conn .• 06856: Tel: 203-838-4471. TWX: 
7111-468:0788; Sis. Mgr: J.J. Cronan 

UNITED AMERICAN METALS DIV .• Anchor Alloys. Inc .• 
970 Meeker Ave.. Brooklyn. N.Y.. 11222. Tel: 
212-ST-2-7090; Sis. Mgr: D. McCann • 

UNtTED DETECTOR TECH., 1732 21st St., Santa 
Monica, Cal., 90404, Tel: 213-393-3785 Exl.11; Sis. Mgr: 
P.H. Davis .......................................................... : ... Pg. 1639 
Ala Huntsville. Beacon Elctrn .• 3322 S. Memorial 

205-881-5031 
Fla Ft. Lauderdale. Beacon Elctrn .• ·651 N.E. 45th 

305-564-4298 
Fla Maitland. Beacon Elctrnc. Box 1278 305-641-3498 
Oa Atlanta. Beacon Elctrn .• 2285 Peachtree NE 

404-3514654 
Mich Detroit. Lowry Dietrich. 600 Michigan Bldg. 

. 313-961-4540 
NJ Englewood. Scien. Devices-E .• 95 Cedar 

201-871-3916 
NM Albuquerque. Southwestern Engrg. & Equip .• 707 

1st Nat·1. Bank Blvd:. E. 505-265-6775 
Ohio Cleveland. Lowry Dietrich. 319 Marion' Bldg. 

216-781-1855 
Ohio Dayton. Lowry Dietrich. 333 W. First St. 

. 513-223-6042 
Pa Pittsburgh. Lowry Dietrich. 90 Clairton Blvd. 

412-892-2992 
Tex Dallas. Southwestern Engrg. & Equip .• 6300 N. 

r.lDntr~1 J:v:nw\I ?14-FM-3-6501 
Tex Ho~st~n~·SOu;hwestern Engrg. & Equip .• 4242 

. Richmond 713-623-2580 
Va Falis Church. Beacon Elctrn .• 207 Park 

703-534-1673 
UNITED ELEC. CONTROLS CO.. 85A School St.. 

Watertown. Mass .• 02172. Tel: 617-WA-6-1oo0. TWX: 
617-092-2445; Sis. Mgr: AW. Reis. Jr. 

UNITED ELCTRN. MFG. CORP .• 542 39th St.. Union City. 
N.J .• 07087. Tel: 201-UN-5-4452; Pres: C.M. Wolf 

UNITED ELCTRNS. CO .• 42 Spring. St.. Newark. N.J .• 
07104. Tel: 201-484-6300; Pres: M.T .. Gasparik 

UNITED MINERAL & CHEM. CORP .• 129 Hudson St.. New 
York. N.Y.. 10013. Tel: 212-966-4330. lWX: 
710-581-5799 

UNITED-PAGE, 481 Getty Ave:, Patterson, N.J., .07503, 
Tel: 201-279-7500, TWX: 710-988-5917; Sis. Mgr: .R. 
Habermann ......... ; .................................................. Pg. 1856 
.. Fla Orlando. Scott & Assoc .• 1010 Executive Ctr. Dr. 

. 305-841-4840 
Ga. Tucker. B. Brown. Box 407 404-939-7075 
Haw Honolulu. Gene Piety Factors. Bo~ 2903 

808-841-0185 
III Des Plaines. S" Sterling. 1001 E Touhy Dr. . 

312-298-4830 
Mich Detroit. Hufferd. 16257 Meyers Rd. '. 

313-UN-3-2665 
. MiilO St. Paul. F. Wagner. 542 S. Snelling 

612-698-0331 

UNITED PRODS. CO., 55 S. Denton Ave., New Hyde Pk., 
N.V., 11040, Tel: 516-328-3300; Sis. Mgr: J. Keith 

. Pg.2508 
Cal Milbrae. Melvin Sis .• 113 EI Camino Real 

, 415-697-6922 
Cal Tarzana. R Capell. Box 723 213-987-2233 
Fla Orlando. Barrett Assocs .• 1616 N. Orange 

305-277-2859 
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'Fla No. Miami. Barrett Assocs .• 300 N.W. 123rd SI. 
. 305-681-4957 

III Chicago. Croyden Elctrns .• 1915 N. Harlem 
312-237-4343 

Kans Mission. Midland ·Engrg .• 5460 Buena Vista 
913-CO-2-6565 

NH No. Conway. 0 & P Engrg .• Ledgeview Dr. 
603-356-5908 

NY Great Neck. ERA. 330 Great Neck Rd. 
516-HU-2-9320 

NY Rochester. L G. Marchese. 999 Ridge Rd. E. 
716-342-7664 

Tex Dallas. Evans & McDowell. Box 35093 
. 214-351-1839 

WashSeattle. R: Johnston. 1011 N.E.69th St. 
206-524-5170 

'--- .Advertisement ---

United Products Company manufac­
tures a complete line of the finest qual­
ity electronic components and 
hardware. Products include; coil 
forms, solder terminals, resistor bob­
bins, terminal boards. Sub-miniature 
PC, IF-RF can assemblies metalized 
and ceramin components and custom­
made assemblies. Write for Master 
Catalog UP-liS and Solder Terminal 
Catalog UP-119 

UNITED RESCH. LAB ... CORP .• 681 Fifth Ave .• New York • 
N.Y .• 10022. Tel: 212-PL-1-4663; Sis. Mgr: A. Adams 

UNITED SENSOR & CONTROL CO.. 85 School St.. 
Watertown. Mass .• 02172. Tel, 617-296-1000. TWX: 
617-092·2445; Sis. Mgr: A.W. Reis. Jr. 

UNITED STATES STEEL CORP .• 600 Grant St.. Pittsburgh. 
Pa .• 15230; Tel: 412-433-1121; Sis. Mgr:.M.D. Mann 

UNITED SYS. CORP .• 918 Woodley Rd:. Dayton. Ohio. 
45403 . 

UNITED TELECONTROL ELCTRNS .• 3500 Sunset Ave .• 
Asbury Park. N.J .• 07712. Tel: 201-922-1000; Sis. Mgr: 
W.A. Wheatley" .. 

UNITED TRANSFORMER CO. DIV. OF TRW INC., 150 
Varick St., New Vork, N.V., 10013, Tel: 212-255-3500, 
TWX: 710-581-2722 ................. ~ ...... Pgs •. 1533,2988,2989 
Ariz Scottsdale. TRW. 77 W. 3rd Ave. 602-947-5791 
Cal Danville. Straube. 401' S. Harte Ave .. 

'. 415-837-8151 
Cal Los Angeles. TRW Elctrns. Sis. Off .• 5410 W. 

Imperial 213-673-5262 
Cal San Diego. Transdynamics; 3108 5th Ave. 

714-298-8215 
Colo Boulder. Straube Assocs .• Inc .• Box 1649 

303-443-8600 
Conn New Haven. Gerber Sis. Co .• Inc .• 31 Broadway 

203-777-6279 
Fla Orlando. TRW. 3203 Lawton Rd. 305-841-2982 
III Chicago. J. G. ;rwist Co .• 5222 W. Diversey Ave. 

312-777-2250 
Iowa Cedar Rapids. Lorenz Sis .• Inc .• 4403 First Ave. 

3 i 9-366-07;'; 
Md Hyattsville; L.D. Lowery. Inc .• 6200 AnnB!lolis Rd . 

301-773-4977 
MassWaltham. Gerber Sis. Co .• Inc .• 176 Second Ave. 

. 617-891-8040 
MillO sf Paul. Northport Engrg .• Inc .• 2027 Grand Ave. 

612-698-3841 
Mo Clayton. L.R Harry & Assoc .• Inc .• 7603 Forsyth 

314-727-6123 
Mo Grandview. L.R. Harry & Assoc .• Inc .• Box 28.8 

816-763-3634 
NY Garden City. Comtronic Assocs .• 370 Old Country 

,Rd. . . 516-741-8966 
NY Rochester. TRW. Box 9962 
Ohio Cincinnati. RO. Whitesell & Assocs .• Inc .• 1172 W. 

Galbraith 513-521-2290 
Ohio Dayton. R. O. Whiteseli & Assocs .• 4133 S. Dixie 

Ave. 513-298-9546 
Pa Broomall. L.D. Lowery. Inc .• 2801 W. Chester Pike 

. 215-356-5300 
Pa Pittsburgh. R. O. Whitesell & Assocs .• 201 Penn 

Ctr. Blyd. . 412-242-0100 
Tex Houston. Vista Engrg .• 1614 S. Post Oak Rd. 

113-622-5680 
Tex Richardson~ Vista Engrg .• 777 S. Central Expwy. 

\ . 214-235-4547 
WashBelievue. N.R. Schultz. Box 157 206-454-0300 
For: Can .• Agincourt. Ont.. A.C. Simmonds & Sons. 

Ltd .• 285 Yorkland Blvd. 416-445-9111 
UNITEK CORP .• Weldmatic Div .• 1820 S. Myrtle Ave .• 

Monrovia. Calif.. 91016. Tel: 213-358-0123. TWX: 
.910-585:3236; Mktg. Mgr: D.B. Dik 

UNITRODE, 582 Pleasant St., Watertown, Mass., 02172, 
Tel: 617-926-0404, ,TWX:' 7111-327-1296; Sis. Mgr: W. 

. Schramm .......................................... Pgs. 1566,1848-1855 
Ala Huntsville. 20th Century Mktg .• Box 6127 

. . 205-772-9237 
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MANUFACTURERS & SALES OFFICES DIRECTORY 

Ariz Scottsdale, Compar Rocky Mtn., 7106 First 
602-947-4336 

Cal Burbank, Com par L.A., 2908 Naomi Ave. 
213-843-1772 

Cal Burlingame, Compar San Fran., 820 Airport 
. 415-347-5411 

Colo Denver, Compar Rocky MIn., 4600 E. Asbury 
303-757-7621 

Colo Littleton, Simpson Assoc., 2552 Ridge 
303-798-8439 

Conn Hamden, Compar New England, 2531 Whitney 
Ave. 203-288-9276 

Conn No. Have.n, Kitchen & Kutchin, 22 Broadway 
203-239-0212 

Fla Oviedo, Conley & Assocs., Box 668, W. Broadway 
305-365-3283 

Fla Tampa, Conley & Assocs., 2821 Kimberly La. 
813-933-3183 

III Chicago, Carlson Elctrns., 7448 N. Harlem 
312-774-0277 

Md Lutherville, Daniel & Co., Box 124 301-825-3330 
MassLexington, Kitchen & Kutchen, 17 Waltham St. 

617-862-8230 
Mich Grand Rapids, Urban-Ferris Co., Box 7391 

616-245-0511 
Mich Southfield, Urban-Ferris Co., 21711 W. Ten Mile 

Rd.' 313-354-9066 
Mass Newton Highlands, Compar New England, 88 

Needham St. 617-969-7140 
Minn Mpls., Com par Twin Cities, Box 16095 

612-922-7011 
Mo st. Louis, Carlson Elctrn. Sis. Co., 453 N .. 

Lindbergh 314-991-0262 
NJ Clifton, Compar N.Y., 404 Clifton Ave. 

201-473-2660 
NM Albuquerque, Compar Rocky Mountain, 2129 San 

Mateo Blvd., N.E. 505-265'1020 
NY Albany: Compar Albany, 6 Highland Ave. 

518-489-7408 
NY Endwell, Compar Albany, Box 135 607-723-8743 
NY Fairport, Compar Albany, 42 Winding Brook Dr. 

716-271-2230 
NY Cicero, Compar Albany, 5850 Glendora 

315-471-3356 
NC Burlington, P.J. Nahser, 2709 Amherst Ave. 

919-226-8053 
Ohio Cleveland, Gibson Elec. Mktg., 26100 Brush Ave. 

216-731-8330 
Ohio Dayton, Gibson Elec. Mktg., 122 W. Park 

513-433-4055 
Pa Glenside, Daniel & Co., 231 So. Eastern Rd. 

, 215-887-0550 
Tex Dallas, Compar Southwest, 8609 NW. Plaza Blvd. 

214-363-1526 
Tex Houston, Compar Southwest, 5757 Bellaire Blvd. 

713-667-3420 
WashKirkland, Compar Northwest, 12610 N.E. 104th 

206-822-4191 
For: Can., Downsview, Onl., Kaytronics Engrg., 1001 

Finch Ave., W. 416-638-5511 
For: Can., Montreal 267. Que., Kaytronies Engrg., 7370 

Cote SI. Luc 514-487-3434 

UNITRODE CORP" Microwave Div" 580 Pleasant St, 
Watertown, Mass., 02172, Tel: 617-926-0404, TWX: 
710-327-1296 .................................... Pgs. 1566,1848·1855 

Ariz Scottsdale, Compar Rocky Mtn., 7106 First SI. 
602·947·4336 

Cal Arcadia, J.E. Hachten Co., 650 W. Duarte Rd. 
213-681-2361 

Cal Palo Alto, J.E. Hachten Co., 800 Welch Rd. 
415·326-1252 

Colo Littleton, Simpson Assocs., 2552 Ridge Rd. 
303-798-8439 

Fla Oviedo, Conley. & Assocs., Box 668 W. Broadway 
Fla Tampa, Conley & Assocs., Box 18662 

813·822·0161 
III Park Ridge, R.F. Specialists, 118 W. Higgins Rd. 

312-698·2044 
Ind New Hayen, R.F. Specialists, 610 Professional 

Park Dr. 219·749-0379 
Md Laurel, V.P.1. Assoes., 13001 Mistletoe Spring Rd. 

301-792-7631 
NM Albuquerque, Compar Rocky Mtn., 2129 San 

Mateo Blvd. NE 505-265·1020 
NY Dewitt, db Assocs., Box 14 315-446·0220 
NY Great Neck, V.P.I. Assocs" 300 Northern Blvd., 

Suite 17 516·482-8388 
Ohio Cleveland, Gibson Elec. Mktg., 26100 Brush Ave. 

216-731-8330 
Ohio Dayton, Gibson Elec. Mktg., 122 W. Park Rd. 

513-433·4055 
Pa Montgomerville, V.P.1. Assocs., Box 542 

215-474-3200 
Tex Dallas, Vidal Elctrns., 11411 N. Central Expwy. 

214-369-6404 
WashKirkland, Compa'NW, 12610 N.E. 104th SI. 

206-822'4191 

EXP: Can., Downsview, Ont., Kaytronies Engrg., 1001 
Finch Ave. W. 416-638-5511 

EXP: Can., Montreal 267, Que., Kaytronics Engrg., 7370 
Cote S1. Luc . 514-487-3434 

UNITRON, Div. Elee. Mach. Mfg, Co., 1624 N. First St., 
Box 1331, Garland, Tex., 75040, Tel: 214-276-8591~ TWX: 
91D-1lS0-5195; SIs. Mgr: W.L Ford ............ Pgs. 935·937 
UNITRON INDS. CORP., 61-1 NanKing We,st Rd., Taipei, 

Taiwan, Republic of China, Tel: 513216; V.P: A. Chew 
---. Advertisement ---

Unitron of Formosa will fabricate and 
assemble Solid·State components and 
electromechanical devices for you 
now at the lowest competitive price 
with prompt delivery. Guaranteed 
85% minimum assembly yield of semi­
conductor devices in various packages 
including. cerdip, plastic, flatpack, 
metal can, and epoxy. Unitron also 
manufactures IC function tester, IC 
die bonder, core memory plane, regu­
lated power supply, electric clock, 
electronic counter and other elec­
tronic equipment and subsystems. 

UNITRON INSTR. CO., 66 Needham St.,. Newton 
Highlands, Mass., 02161, Tel: 617·969·8600; Sis. Mgr: 
H. Keys ' 

UNIVERSAL AD·YU ELCTRNS., INC., 249-259 Terhune 
Ave., Passaic, N.J., 07055, Tel: 201·472·5622; Gen'l. 
Mgr: W. Timm .............................................. Pgs. 579,2752 
Cal Burbank, R'-Olander, Box 1485 213-843-5200 
Cal Santa Clara, R. Olander, 1400 Coleman 

408-247·1788 
Conn Southport, E.E. Specialists, 134 Old Post Rd. 

203-327·3275 
III Northfield, Laub Engrg., Box 8 312-446-4166 
Kans Leawood, G. Vasen, 8005 Ensley La. 

913-649-0679 
Mrl I ;!nnnvpr I-lillc::. 1= r. I, ~?nn A·nn~!,,('\IiC! QrI 

301'322-1412 
MassActon, E. E. SpecialiSts, Inc., Box 956 

617-259-9200 
Mich Ypsilanti, Micro SiS., 650 Green Lawn 

, 313·482-0880 
Minn SI. Paul, Electro Prods .. Griggs-Midway BI. 

612-690-1146 
Mo SI. Louis, G. Fixman, 8160 Stanford 314-725-5219 
NM Albuquerque, Elctrn. Entprs., 5206 ~onstitution 

505-256-3561 
NM Las Cruces, Elctrn. Enterprises, Box 116 

505-524-0126 
Ohio Cleveland, Micro Sis. Corp., 2000 Lee Rd. 

216-371-0522 
Ohio Dayton, Micro SiS., 1250 W .. Dorothy 

513·298-3033 
Pa Philadelphia, E C 1,1349 W. Cheltenham 

215-927-6262 
Utah Salt Lake City, Applied Engrg. Prods. Co., 6375 

Emigration Canyon 801-364-4942 
WashSeattle, Dewar & Assoes., 6361 First Ave. 

206-763-2233 
UNIVERSAL-AUTOMATIC CORP., 2064 S. Mannheim Rd., 

Des Plaines, 111.,60018, Tel: 312-296-6181; Sis. Mgr: 
W.D. Moyer ' 

UNIVERSAL DRAFTING MACf-i., 5200 Richmond Rd., 
Bedford Hgts., Ohio, 44146, Tel: 216-292·7550; Sis. 
Mgr: R.C. Kielpinski 

UNIVERSAL ELEC. CO., Sub. ESB, 300, E. Main St., 
·Owosso, Mich., 48867, Tel: 517·723·7866; Dir. Mktg: 
A.E. Kerscher 

UNIVERSAL ELCTRNS. CO., 17811 Sky Park Cir., Irvine, 
Cal., 92664, Tel: 714-540-5249; SIs. Mgr: E. Lacey 

Pgs. 938,939 
Ariz Scottsdale, Elctrn. Entprs., 45 W. First Ave. 

, 602-946-9860 
Cal 'Irvine, Universal Elctrns., 17811 Sky Park Cir. 

714-540·5249 
Ind FI. Wayne, Scott Elctrns., 124 W. Wash. 

219-743-1586 
Ind Indianapolis, Scott Elctrns., 1300 N: Penn. -Ave. 

317-635-8951 
Ky Louisville, Scott Elctrns., 334 Francis Bldg. 

. 502-583·3220 
Minn Mpls., Tee-Sis., 9906 Chicago Ave. S. 

. 612-884-1180 
NH Salem, Bilowich Entprs., 96A Forest La.' Pk. 

603-898-5408 
NM Albuquerque, Elctrn. Entprs., 5206 Constitution' 

Ave., N.E. 505-524-0126 
NY Buffalo, J.M. Glass Assocs., 220 Delaware Ave. 

716·856-9272 
Ohio Cincinnati, Scott Elctrns., 9595 Montgomery Rd. 

513·791-2513 

UNI-USC 
Ohio Cleveland, Scott, 1836 Euclid Aye, 216·861·2626 
Ohio Columbus, Scott, 79 E. State 614·228·2313 
Ohio Dayton, Scott, 517 Hulman 513·223·2652 
Pa Phi/a., W.F. Assocs., Box 8821 215-224-4120 
Pa Pittsburgh, Scott, 313 Empire Bldg. 412-471·5233 
Wisc Greefield, Richter Assocs., Box 5873 414·281·6798 

--- Advertisement --­

Universal Electronics' Techni·Kit 
Division offers the only complete line 
of DC power supply kits on the mar· 
keto Over 450 models, regulated & un· 
regulated, are available, with ratings 
from 0·125 vdc @ 0-75A. They are 
easily assembled at savings of 50%. In· 
tegrated circuits used exclusively, 
Wired modules also available, 

UNIVERSAL INSTRS., 139 E. Frederick St., Binghamton, 
N.Y., 13902, Tel: 607-772·1710, TWX: 510-252·1990; 

, Sis. Mgt: G.C. Mayo 
UNIVERSAL MFG. CO., INC., 1168 Grove St.. Irvington, 

N.J., 07111, Tel: 201·374-9800, TWX: 710-995-4647; 
Sis. Mgr: U. Rachner ' 

UNIVERSAL MOTOR DIV., Medalist Inds., Box 180,,1552 
Harrison St., Oshkosh, Wise., 54902, Tel: 
414-231·7440; Sis. Mgr: J.J. Salas 

UNIVERSAL PRODS. ENGRG., 1230 Racine St., Racine, 
. Wise., 53403, Tel: 414'637·2527 

UNIVERSAL RELAY CORP., 42 White St., New York, N.Y., 
10013, Tel: 212-925-6900, TWX: 710-581·4461; Sis. 
Mgr: S. Soloway 

UNIVERSAL RESCH. LABS., 2436 Delat La., Elk Grove 
Village, III, 60007, Tel: 312·766·0612; Sis. Mgr: E.L. 
Polanek 

UNIVERSAL SHELLAC & SUPPLY CO., INC., 495 W. John 
St., Hicksville, NY, 11861, Tel: 516·935·4000; Sis. Mgr. 
T. T. Klos' 

UNIVERSAL TRANSISTOR PRODS., Div. Link, 380 Oak 
St., Copiague. N.Y., 11726, Tel: 516-MY"I-8055; Sis. 

..... ~~~!'p .. ~..?!1--- ... -- ______ - .. _, - ... 
'W ........ , .......... .,"'"''-. nVI'I""~ vunr., '"~ ntaulV vir. ur., Wll. 

Kisco; N.Y., 10549, Tel: 914-241-13QO; SIs. Mgr: B. 
Ressler ......................................................... _ Pgs. 940,941 
Cal InglElwood, C. Fowler, 9911 Inglewood 

, 213,678-5211 
Cal Menlo Pk., C. Fowler. 845 Oak Grove ' 

416-322-5374 
Colo Boulder, C. W. Fowler CQ., 1345 Spruce . 

303-449-2141 
III N. Chicago, Torkelson Assoc., 540 W. Frontage 

312·446·9085 
Ind Indpls., Torkelson, 3512 Rockville 317·244-7867 
Iowa Clear Lake, W.M. Bachman, Box 107 

515·357-4664 
MassLexington, W. Hague 10 Muzzey 617-862·5700 
Minn Mpls., R.J. SiS., Box 6172 612-922·1425 
NM Albuquerque, C. Fowler, 2622 San Mateo . 

505-299-7676 
Pa King of Prussia, Letronix, 251 W. DeKalb 

215-285-1 020 
Va Falls Church, Jay, 2914 Annandale 703·534·7800 
WashBelievue, C. Fowler, 845 106th 206·454-8600 

UNIVERSITY SOUND, Altec Diy. LTV Ling Altec, 1515 S. 
Manchester, Anaheim., Cal., 92803, Tel: 
405·SU-9-1220, TWX: 714-774-0251; Dist. Sis. Mgr: F. 
Jones 

U.O.P.INSTRS. DIV., Box 2001, Greenwich, Conn., 06830, 
Tel: 203-531-8400, TWX: 710-579-2924 

UPPCO, INC., 900 S. Des Plaines, Chicago, III .. 60607, Tel: 
312-HA-7-4805; Sis. Mgr: O. Swin 

UP-RIGHT SCAFFOLDS, Diy. Up-Right, Inc., 1013 Pardee 
St., Berkeley, Calif" 94710, Tel: 415-843·0770, TWX: 
415-891·9272; Sis. Mgr: R.L. Esken 

UPSON TOOLS, INC., P.O. Box' 4750, Rochester, N.Y., 
14612, Tel: 716·663-5373; Sis. Mgr: H.H. Velepec 

USCC/CENTRALAB, ELCTRNS. DIV.; Glob8-unlon, Inc., 
2151 N. Lincoln St., Burbank, Cal., 91504, Tel: 
213-843-4278, TWX: 910-498-2222; SIs. Mgr: F. Fry 

Pgs. 1532,2477 
.Ala Huntsville, Rep:, Inc., 8100 S. 'Memorial 

205·881·9270 
Ariz Phoenix, Jarko, 2032 N. 27th Ave. 602-272-2684 
Cal Santa Clara,Cal-Tronix, 916 DiGiulio 408·296-1366 
Colo Deriver,Brown Tech.,130 S.Yarrow 303-233·0863 
Fla Pompano Bch., Dyna·Mark, 1010 E. Atlantic 

. 305-942-4041 
Ga Atlanta. Rep., Inc., 1483 Monroe Or.,404-876-1591 
III. Chicago, H.S, Tollaksen, 304 S. Halstead 

312·236-2964 
Iowa Cedar Rapids, Tech. Assoes., 110 31st 

. . '319·365·9162 
Kans Shawnee Mission, Thomas·Modrein, 5450 Buena 

Vista 913-432-2131 
Md Glen Burnie, Faion Lott, Box 534 301-744-4611 
MassNeedhaln, Hatch, 1233 D Highland AYe. 

617-444·3310 
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.USC-VAR 
. ~inn ~pls .• Technical Agsoes .• 6121 Exc.elsior. 

. 612-929-6721 
NJ ' Ha.ddonfield. Thomas. 138 Haddon 609-854-3011 
NY Great Neck. E.R.A .• 330 Great Neck 

. . , ' 516-482-9320 
NY N. Syracuse. Advanced Comps .• S. Bay 

, " 3'15-699-2671 
Ohio Dayton. R.G. Sidnell. 330 S. Dixie 513-293-1194 
Tex Richardson. J.R. Lavender. 125 S. Central 

214-231-5040 
WashBelievue. HS. Thorpe Co .• Box 1117 

. 206-454-0667 
U.S. ELCTRNS.; 321 Orient Way. Lyndhurst. N.J .• 07071. 

Tel: 201-438-2400; Sis. Mgr: S. Hprbach 
U.S. POLYMERIC.. Hitco Co.. Canal & Ludlow Sts .• 

Stamford. Conn .• 06904. Tel: 203-324-7545. TWX: 
910-595-1130; Sis. Mgr: R. Izzi 

U.S. SCIENTIFIC INSTRS .• 36 Pleasant St.. Watertown. 
Mass .• 02172. Tal: 617-923-0940; Sis. Mgr: S. Eric 
Kondi '" 

U.S. TERMINALS. INC .• 7502 Camargo Rd .• Cincinnati. 
Ohio. 45243. Tel: 513-561-8145. TWX: 810-461-2290; 

, Sis. Mgr: G. Stepp' , ' 
U.S~ TESTING CO .• INC .• 1415 Park Ave .• Hoboken. N.J .• 

,07030. Tel: 201-792-2400; Sis. Mgr: A.F. Maxfield 
USM CORP .• Fastener Div~. 510 River Rd .• Shelton. Conn .• 

'06484. Tel: 203-735-3391. TWX: 710-451-3734; Gan'l. 
, Mgr: W.F.G .. Dawson ' . ' . ' 
USM CORP •• Gear Sys. Div .• 81 Bay State Rd .• Wakefield. 

Mass., 01880. Tel: 617-245-4900. TWX: 710-347~1393; 
Sis. Mgr: A.V. Fitzwater ' 

UTAH ELCTRNS .• Div. Utah American Corp .• 1124 E. 
Franklin St... Huntington., Ind.. 46750. Tel: 
219-356-5800; Sis. Mgr: T. Pyle 

UTICA TOOL CO .• INC .• Cameron Rd .• Orangeburg. S.C .• 
29115. Tel.: 803-534-7010. TWX: 810-664-2460; Sis. 
Mgr: R.l. Carlson' 

'UTILITIES SVC. CO .• P.O. Box 627. Allentown. Pa .• 18105. 
Tel: 215-434-9541; Gen'!. Mgr: E.J. Danko 

V-M CORP .• 305 Territorial Rd .• Benton Harbor. Mich .• 
49022. Tel: 616-925-8841. TWX: 616-925-3557; Mktg. 
Mgr: M.B. Cain ' ' 

VAC-OHM ELCTRNS. CO .• , 1>.0., Box 444. Haddonfield. 
N.J .• 08033. Tel: 609-428-0001; Sis. Mgr: N. Williams 

VACCO ELECTRONICS. 10350 Vacco SI.. S. 'EI Monte. 
Calif.. 9)733. Tel: 213~283-6331. TWX: 910-587-3441; 
Sis. Mgr: G. Kay 

\lACO PRODS •. C9., 510 N. Dearborn St., Chicago, III .• 
60610, Tel: 312-467-0123, TWX: 910221 2231; Sis. Mgr: 
B. Broude ..... _ •••••• m •••• _._ •• _ •••••••••••••••••••••• _ •• , ••••• Pg. 2944, 

VACTEC, 2423 Northllne Ind'i. Blvd., Maryland Hgls., 
Mo., 63043, Tel: 314-872-8300; ,SIs. Mgr: M.D. Levy 

Pg.l640 
Cal Encino. King·Way Assoes .• 17100 Ventura 

213·788-4124 
Cal Santa Barbara. E.B: Schwerin. 4922' La Gama 

Way 805-967-7317 
Colo Broomfield. Arrowhead. R.R. 1. Box 335 

. . . . ~t)~-222-€0415-2 
Conn Madison. A & M Elctrn. Reps .• Ailene Dr. 

203-245·1031 
Fla Orlando. Buchanan & Abrams. Box 6026 

. . ' 305-423-8995 
III Chicago. T.B. Hunter. 5653 W. Irving Pk. , 

312-777-2500 
Ind Ft. Wayne. Tech. Line. 2512 East Dr. . 

. 219'743-5371 
'Iowa Cedar Rapids. Engrg. Svcs .• 1026 3rd 

319-366-1591 
Kans Prairie Village. Engrg. Svcs. Co:. 7924 A State . 

Line , 913-649-4000 
Md Baltimore. R. L Wil,kinson. 707 Stevenson LA. 

, 301-377-7800 
MassNeedhl!m. A& M Elctm. Reps .• 1492 Highland 

Ave. : 617-444·8170 
Mich Detroit.,H. Myslng. 18450 W.,McNichols 

, " , • 313-537-5460 
MinD Mpls."M. !,oster. 22.8 S. Cedar Lake Rd. 

612·374-2612 
Mo SI. Louis. Engrg, Svcs .• 6717 Vernon 

31'4·726·2233 
NM Albuquerque; Arrowhead S!s .• Box 243 

. . 505-855-4561 
NY Syracuse. C.w. BeaCh. 120 Ramsey Ave. 

. " 315·446-9587 
, Ohio Cleveland. E. Frost. 30170 S. Woodland 

. ,. 216·831·1442 
Pa Willow Grove. Tech. Parts. 81 Old York 

. 215-657-0100 
Tex Dallas. Allied Comps .• Box .38009, 214-348-6660 
:rex t"louSlon. Allied Comps .• 6400 Westpark 

, , .' 713-782-5406 
Utah Sa.lt Lake City. Arrowhead. 49 W. Malvern 
.' 801,487-3444 

. Va Lynchburg. Royelec Elclms .• Box 254 , ' 
. 703-846-7717 

MANUFACTURERS & SALES OFFICES DIRECTORY 

WashSeattle. Blair. Hirsh. 4013 Leary Way 
206,783-3423 

EXP: Mass .• Plainville. Teknis 617-695-3591 
,For: Can .• Montreal. Que., Ben-Manis Assoc .• 2690 

Pitfield Blvd. 514-336-4500 
VACTRONIC LAB. EQUIP., INC .• 65 Brightside Ave .• E. 

Northport. N.Y .• 11731. Tel: 516-AN-l·2660; Sis. Mgr: 
R: Morris 

--- Advertisement '~.--,-

In many cases it costs much tess to 
order that special manifold, flange as­
sembly, adaptor, or pumping system, 
than to buy the separate components 
required and do the assembly yourself. 
Either way Vactronic'stands ready to 
service your requirement. Choose 
from our, broad line of high vacuum 
components, or send us your sketch 
and let us quote on the complete as­
sembly; cleaned, leak-checked, and 
ready for service. 

VACUUM EQUIP. DIV .• Norton Co .• 160 Charlemont St.. 
, Newton. Mass .• 02161. Tel: 617-332-5800; Sis. Mgr: 

J.J. Flood 
VACUUM INDS .• INC .• Sub. GCA Corp .• 34 Linden SI.. 

Somerville~ Mass .• 02143. Tel: 617-666-5450.,TWX: 
710-348-0106; Sis. Mgr: John H. Durant 

VACUUM PRODS .• INC .• 25 Dock St.. Mt. Vernon. N.Y .• 
10550. Tel: 914-664-7330; Sis. Mgr: G.D. Frank 

VACUUM RESCH. MFG .• 31 00 ,Crow Cal. Rd .• San Ramon. 
CaL. 94563. Tel: 415·837-7241; Sis. Mgr:, N.A: Carter, 

,VALCOR ENGRG. CORP .• 365 Carnegie Ave .• Kenilworth. 
N.J .• 07033. Tel: 201-245-1665; TWX: 710-996-5976; 
Sis. Mgr: M. Maslow . " 

VAll DYNE ENGRG. CORP .• 18819 Napa SI.. Northridge. 
Cal.. 91324. Tel: 213-886,8488; Sis. Mgr: M.J. Kopp 

VALPEY CORP .• 1400 Highland SI.. Holliston. Mass .• 
01746. Tel: 617-429-4322. TWX: 710-346-6700; Sis. 
Mgr: T. Gallagher , ' 

VALVERDE LABS .• 60 Main St.. Oakfield. N.Y .• 14125. Tel: 
716.948-3251; Sis. Mgr: F.D. Betters 

VANGUARD ELCTRNS .• Div. Wyle Labs .• 930 W. Hyde Pk. 
Blvd .• Inglewood. Cal.. 90302. Tel: 213-678·7161. TWX: 
910-328-6126; Sls.'Mgr: G. McHale 

VANGUARD RELAY CORP.. 225 Cortland SI.. 
Lindenhurst. N.Y .• 11757; Tel: 51S:884-5000; Sis. Mgr: 
B.S. Gilman . 
--- Advertisement --.--

VANGUARD manufactures an ex­
tensive line of general purpose relays 
and· time delay modules covering a 
broad spectrum of industrial applica-

, tions. Relay types from L to 4 poles 
and 2 'to: 20 amps. Models include 
open. plug-in, enclosed, printed circuit 
use, antenna, sensitive and contactor. 
Time. delay relays are plug-in, en­
closed units.with solid state timing cir­
("nit ~nd !,~hlv nntnllt with ~nmp. 

models avail~ble fro~, stock. All 
. VANGUARD products are quality 

engineered and produced, competi­
tively'priced with dependable deliver­
ies. Full, literature available upon 
request. 

VANTON PUMP & EQUIP. CORP .• 201 Sweetland Ave .• 
Hillside. N.J .• 07025. Tel: 201·688-4120; Sis. Mgr: G. 
Ryan ' . 

VAR-LAC-OID CHEMICAL CO .• 666 S. Front SI.; Elizabeth. 
N.J., 07202. Tel: 201 ·289-3630; Sis. Mgr: I.E. Behrman 

VARADYNE PACKAGING & MAT'LS .• Div. Varadyne, Inc .• 
2110 Broadway. Santa Monica. Cal.. 90404. Tel: 
213-394-0271 Ex1.240. TWX: 910-343-6856; Sis. Mgr: 
D. Herrell . , 

VARADYNE POWER SYS., Dlv. Varadyne, 19749 
Bahama St., Northridge. Cal.,91324, Tel: 213-882-9311 

, Pg.934 

VARADYNE SYSTEMS, Div. Varadyne, 1020 Turnpike 
, St., Canton, Mass., 02021, Tel: 617-828-6395. TWX: 
, 710-348-0135 ................. _ ......................................... Pg. 385 

Ala Huntsville. Col-ins-Co .. Box 4246 205-539-1771 
Cal Burlingame. Dynamic Assocs .• 822 Airport Blvd. 

'. 415-344·2521 
Cal Culver City. JSH Elctrns .• Box 407 213-870·4616 
Cal Los Angeles. DynamiC Assocs .• 21100 S. La 

Cienega Blvd. 213-837-0123 
Cal San, Diego.· Dynamic Assocs .• 836 E. Washington 

SI. . 714;291-1391 
Colo Denver. Space Sys. Sis. & Engrg .• 58'10 W. 38th 

Ave. 303-424·5574 
Conn'Naugatuck. J & J Assocs .• 80 Heritage Rd. 

. . 203-624-7800 

Aa Orlando. Col·lns Co .• Box 13189 _ 305-423-7615 
III Chicago. Megatek Inc .• 1915 N. Harlem Ave. 

312-889·1277 
KansLeavenworth. McGraw Engrg .• 512'McDonaid Rd. 

, 913·651-2929 
Mass Burlington. J & J Assocs .• 12 Cambridge SI. 

617-272·2606 
Mich Detroit. Hocker Assocs .• 26847 Grand River Ave. 

313-531-1403 
Minn Hopkins. Megatek Inc .• 128 N. Jackson SI. 

612-935-5243 
Mo Florissant. McGraw Engrg .• Box 511 

314-831·0342 
NJ FI. Lee. TMA. 4 Horizon Rd. 201-224·6911 
NM Albuquerque. Base Sys. Sis: & Engrg .• 4005 

University Blvd S.E. 505-255-7058 

VARFLEX CORP., 514 W. Court St., Rome, N.Y., 13440, 
Tel: 315-336-4400; Sis. Mgr: J.H. Rnnegan .... Pg. 2813 
Ariz Phoenix. Elec. Specialty. 202 SO. 29th SI. 

602-275-5739 
Cal Los Angeles. Electrical Spec. Co .• 2820 E. 12th 

SI. 213-269-9511 
Cal So~ San Francisco. Electrical Spec. Co .• 213 E. 

HarriS Ave. 415-589·9611 
Colo Denver. Elec. Specialty. 2026 Arapahoe SI. 

303-244·4588 
Ga . Chamblee. Prehler Elec. Insulanon. 6030 

Peachtree Rd. 404-451-4266 
III Chicago. Prehler Elec. InsulatiOn. 2300 N. Kilbourn 

Ave. 312-384·6100 
Ky Louisville. E & H Elec. Supply. 804 S. 5th' 

502-587-0991 
Mass Nahant. F.H. Hart. 115 Pond SI. 617-581·0381 
Minn SI. Paul. Prehler Elec. Insulation. 935 Bush 

612~776·1541 
Mo University City. E.P. Gund. 6403-11; Mapie 

314-862·1650 
NY Carle PI .• W. R. Murphy,Box 177 516-333·6122 
NY . Liverpool. W.T. Elliott, 16 Forester Rd. 

315-652·3690 
Ohio Cleveland. Prehler Elec. Insulation. 12200 

Brookpark Rd. 216-267-2650 
Ore Portland. Elec. SpeCialty. 2360 N.w. Quimby 

503-227-3601 
Pa Ardmore. Martin,Elec. Co .• 118 Valley Rd. 

215-649-6332 
Pa Phila .• Prehler Elee. Insulation. 5698 Rising Sun 

, 215·725·5913 
Pa Pittsburgh. E.B. Beach Co .• Verona Rd: 

412-242-0400 
WashSeattle. Elec. Specialty. 2442 1st Ave .• S. 

206-682-3434 
For: Can~. Toronto. Ont.. Elec. Insulation & Fibre Co .• 

. Ltd .• 24 Mendota Rd. 416·251-117'4 

VARI-L CO., INC., 3883 Monaco Pkwy., Denver, Coio., 
80207; Tel: 303-321-1511, TWX: 910-931-0590; Sis. Mgr: 
J.H. Kiser ............ Pgs. 1534, 1568-1570,2~09,2990,2991 
Cal Los Altos. Parsons Co .• One First SI. . 

415-941·4745 
Cal San Diego. Interstate Mktg .• 4440 Ranier 

, 714·283-7519 
Cal Woodland Hills. Interstate Mktg .• 22030 Ventura 

213-883-7606 
Colo Denver. Bennewitz, 2801 E: Cofax 303·399-1132 
Kans Leawood. H.C. Heyde. 9221 Wenonga 

913·649-8628 
Md Beltsville. C.E.. Snow. 10442 Baltimore 

301-345-2211 
Fla FI. Lauderdale. C.E. Snow. 3109, N.E. 25th 

, I 305-563.2448 
MassBurlington. Trttek. 165A Bedford 617-272-4550 
Mich Southfield. T. Luebbe. 20905 Greenfield 

313-357·0355 
NM Albuquerque. Bennewitz. 532 N. Brown 

505-299·8651 
NY Fayetteville. Graydon·Sherman. Davis Bldg. 

315-637-9861 
NY Hicksville. Salsbury. 337 W. John SI. 

516-938-1080 
Ohio Cincinnati. Luebbe Sis .• 2649 Erie Ave. 

. 513-871-4211 
Pa Phila .• Applied Engrg .• 8605 Bayard 215·247-9007 
Tex Dallas. Texas Avionics, 4515 Prentice 

214-EM-3-6324 
WashSeattle. D. Smith. 2320 N. 45th SI. 206-633-3160 

. EXP: N.Y .• NY.S. Ginsbury. 425 Park S. 212-689·5212 
YARI-LIGHT CORP .• Sub. Polacoat Inc .• 9770 Conklin Rd .• 

Cincinnati. Ohio. 45242. Tel: 513·791-6330 
VARIANAEROGRAPH. 2700 Miicheli Dr .• Walnut Creek. 

Calif .• 94598. Tel: 415-939-2400. TWX: 910-385-6301; 
Mktg. Mgr: R.H. Thompson 

VARIAN ASSOCS .• 611 Hansen Way. Palo Alto. Cal .• 
94303. Tel: 415-326·4000. TWX: 910-373·1731 
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VARIAN ASSOCS., Analytical Instr., 611 Hansen Way, 
Palo Alto, Cal., 94303, Tel: 415-326-4000, TWX: 
910-373-1731; Sis. Mgr: W. Wright 

VARIAN ASSOCS., Eastern Tube Div., 8 Salem Rd., 
Beverly, Mass., 01915, Tel: 617-922-6000, TWX: 
7tO-347-1394; Sis. Mgr: R.w. Andrews 

VARIAN ASSOCS.ELECTRON TUBE & DEVICE GRP., 
611 Hansen Way, Palo Alto, Cal., 94303, Tel: 
~15-326-4000, TWX: 910-373-1731; Sis. Mgr: A.T. Orth 

VARIAN ASSOCS., Radiation Div., 611 Hansen Way, Palo 
Alto, Cal., 94303, Tel: 415-326-4000; Sis. Mgr: R. 
Lavine 

VARIAN ASSOC., Solid State Div., Micro-Link Prods., 8 
Salem Rd., Beverly, Mass, 01915, Tel: 617'922-6000, 
TWX: 710-347-1394; Sis. Mgr: D.D. Milne 

VARIAN ASSOCS., Travel Wave Tube, 611 Hansen Way, 
Palo Alto, Cal., 94303, Tel: 415-326-4000, TWX: 
910-373-1731; Sis. Mgr: R. Wolfe 

VARIAN ASSOCS., Vacuum Div., 611 Hansen Way, Palo 
Alto, Cal., 94303, Tel: 415-326-4000, TWX: 
910-373-1731; Mktg. Mgr: M. McGarr 

VARIAN DATA MACHINES, 2722 Michelson Dr., Irvine, 
Cal., 92664. Tel: 714-833-2400, TWX: 910-596-1358; 
V.P. Mktg: H. Stover 

--- Advertisement ---

VARIAN AERO GRAPH manufac­
tures analytical gas and liquid 
chromatographs, and a complete line 
of supporting accessories including 
strip chart recorders, X-Y recorders, 
electronic digital integrators, comput­
er-based data processing systems for 
multiple unit chromatograph laborato­
ries, chemicals and supplies for these 
instruments. 

VARIAN DATA MACHINES, Graphics & Data Sys" '611 
Hansen Way, Palo Altv. Cal., 94304. Tel: 
415-326-2535. TWX: 910-373-1731; Sis. Mgr: A.A. 
Pecotich 

yt\t"w'\I'II. QUitO i:JIHle UIV., ~alem HO., t:::Seveny, Mass., 

01915. Tel: 617-922-6000, TWX: 710-347-1394; Sis. 
Mgr: T. Soldano, Jr. 

VARIED IND'L. PRODS., INC., 445 Fifth Ave., Paterson, 
N.J .• 07514, Tel: 201-279-2334; Pres: E. Nemeth 

VARO. INC., Electrokinetics Div., 402 E. Gutierrez St., 
Santa Barbara. Cal.. 93102. Tel: 805-963-2055. TWX: 
910-334-1177; Mktg. Mgr: N.G. Otis 

VARO, INC~. Electron Devices Div., 2203 Walnut St., 
Garland, Tex.. 75040, Tel: 214-272-35St", TWX' 
910-860-5194; Sis. Mgr: C.M. Wood 

VARO, INC., Semiconductor Div., 1000 N. Shiloh Rd., 
Garland, Tex., 75040, Tel: 214-272-4551. TWX: 
910-860-5178; Sis. Mgr: H. Hess 

VARO, INC .• Texas Div .• 2201 Walnut, Garland, Tex .• 
75040: Tel: 214-276-6141, TWX: 910-860-5093; Mktg. 
Mgr: L.C. Woodhciuse 

VECTOR ELCTRN. CO., INC., 12460 Gladstone Ave., 
Sylmar, Cal., 91342, Tel: 213-365-9661, TWX: 
910-496-1539; Sis. Mgr: F.L Hill ............ _ ......... _.Pg. 2722 
EXP: Cal., Santa Monica, Trans-World Trade, Box 1037 

VECTOR ENGRG., 58 Brown Ave., Springfield, N.J., 
07081, Tel: 201-379-7800, TWX: 710-983-4448; Gen'l. 
Mgr: M.A. Spall etta .................................. _.Pgs. 942,943 
Conn Meriden, Abbott-Allison Co., Inc., Box 467 

203-237-9232 
Fla Orlando, E C A Assocs .• 711 N. Magno'lia Ave. '. 

305-424-0701 
Ga Smyrna, F. Fassett & Co .• Inc., Box 278 

404-436-6169 
III Chicago, Crest Assocs .• Inc .• 7001 N. Clark 51. 

274-2640 
Ohio Cleveland, F.R. Sharp Co., Inc .• 14904 Euclid Ave. 

216-249-7000 
Tex Houston, Scientific Sis. Co., 6400 Westpark Dr. 

. 713-781-2711 
Tex Richardson, Scientific Sis. Co., 777 S. Central 

Expwy. .214-231-6541 
VECTROL, INC., 1010 Westmore Ave., Rockville, Md., 

20850, Tel: 301-424-6900; Sis. Mgr: R. Mitchell 

VECTRON LABS., INC., 121 Water St., Norwalk, Conn., 
06854, Tel: 203-853-4433; Sis. Mgr: A.I. Camhi 

Pg.I433 
Ala Huntsville, FM Assocs., Box 1368 205-772-3668 
Cal Los Angeles, Fetty/Schoenduve. 7407 Melrose 

213-651-4050 
Cal Palo Alto, Fetty/Schoenduve. 253 Town & 

Country I,(lg. 415-321-7041 
Colo Loveland; Kelley Entprs .• 336 E. 4th SI. 

303-667-1376 
Fla Orlando, FM Assocs., 5018 Mortier Ave. 

305-851-5710 
Ind Indianapolis. RF SpeCialists, 6410 Woodwind Dr. 

317-783-6530 

NJ Woodcliff take. F & F Assoc., 58 Arcadia 
201-778-6767 

NY Syracuse, Rep Tech, 2002 Teall Ave. 
315-437-2845 

NY Westbury, F & F Assoc. 461 Old Country 
516-334-1160 

NC Greensboro, FM Assocs., 904 Montrose Dr. 
919-294-2754 

Pa Newtown Sq., SWR Assocs., Box 298 
215-356-8550 

Va Falls Church, Jay Co., 2914 Annandale 
703-534-7800 

WashSeattle, Datacom. 2207 Fairview E # 12 
206-329-2989 

For: Can., Ville LaSalle, Que., Electrodesign Ltd .•. 840 
LaFleur 514-363-5120 

VECTRONICS . MICROWAVE CORP .• 276 Lincoln Blvd .• 
Middlesex, N.J., 08846. Tel: 201-356-2377; Sis. Mgr: 
J.G. Vogler . 

VEECO ·INSTRS., INC., Terminal Dr., Plainview, N.Y., 
11803, Tel: 516-0V-I-8300; Sis. Mgr: J. Rivlin 

VEEDER-ROOT, 70 Sargeant St., Hartford, Conn., 
06102, Tel: 203-527-7201; Sis. Mgr: S. Struble 

Pg.1352 
Cal' Glendale. 1049 Grand Central Ave. 213-245-8421· 
Cal Placentia, Western Automation. Box 116 

714-525-0273 
III Chicago. Clarkson Engrg. Co .• 5518 W. Lawrence 

Ave. 312-288-2314 
III Des Plaines. 455 State St. 312-824-0188 
Md Lutherville, 126 Othoridge Rd. 301-539-7018 
Mich Birmingham. Electro-Mation, 1137 Cole 

. 313-564-6517 
Mich DetrOit. 648 Eastland Professional Bldg. 

313-372-2220 
Minn Minneapolis. 2401 W. 66th St. 612-866-4811 
NJ . E. Orange, 51 Lincoln St. 201-673-2660 
NY Rochester, Veeder-Root, 100 Aliens Creek 

716-244-0500 
Ohio Cincinnati. 5725 Dracon Wav 513-271-6200 
Ohio CinCinnati, J.w. Murray. 3985 Race 513-662-1616 
Ohio Cleveland; M.M. Haley, 6364 Pearl Rd. 

216-884-8460 
Ohio Cleveland. 12417 Ceader Rd. 216-462-2634 
Pa Glenside, 139 S. Easton Rd. 215-887-0708 
Pa Phila., Penn-Del Instr., 709 Bethlehem Pk. 

215-247-7389 
Pa Pittsburgh. Bollinger & Bradford, Box 8088 

412-561-2340 
SC Greenville, 1-385 at Roper Mountain Rd. 

803-288-2133 
Tex Dallas. 9711 Broken Bow Rd. 214-7.47-5483 
Tex Houston, Durlam Assoc .• 12714 Cobblestone 

. 713-468-4000 
For: Can. , Toronto. Onl.. 26 Fieldway Rd. 

416-239-3094 

VEGA PRECISION LABS" 239 Maple Ave., Vienna, Va., 
22180, Tel: 703-938-6300; Sis. Mgr: D.M. Kruchko 

Pgs. 614,615 
Ala Huntsville, E. Christopherson. 3401 Highland S.E 

205-539-6237 
Cal Chula Vista. R .. Nowlan, Box 1205 Chula Vista 

714-420-2024 
Fla FI. Walton Bch., E. McCann. 29 Silva Dr. 

904-243-1776 
NM High Rolls-Mtn. Pk., C. L. Wright, Box 12 

505-682-2698 
EXP: N.Y., Huntington, H. Munsey, Box 236 

516-423-4824 
VELONEX. Varian Div., 560 Robert Ave., Sania· Clara, 

Calif., 95050, Tel: 408-244-7370, TWX: 910-338-0114; 
Sis. Mgr: E. Rudee 

VEMALINE PRODS. CO., 455 W, Main St., Wyckoff, N.J:, 
07481, Tel: 201-891-3200; Sis. Mgr: C_J.·Dawkins 

Pgs_ 1504,1505,1857,2328,2775 
Cal Costa Mesa, Repex. 1790 Pitcairn 714-540-4832 
Cal Santa Clara, Ruby Sis. Corp .• Box 487 

408-243-1694 
Colo Denver, Ruby Sis. Corp .• 1200 S. Alton 

303-755-1714 
Conn Meriden. Electro Prods. Sis .• 150 S. Broad 

203-235-4040 
Fla Melbourne, CES Assoc .• Box 1152 305-254-2183 
III Chicago, Ropek-Cahill. 5439 W. Division 

312-287-7292 
Mich Grand Rapids. ELFI Assoc., 1635 Pembroke Dr., 

S.E. 616-455-2920 
Minn Minneapolis, J. Lee Co .• 4241 Toledo Ave., S. 

612-920-1525 
Neb Lincoln. Mktg. Assoc., 1200 N. 79th 402-434-5244 
NY Jamaica, S-J Sis .• 143-05 Archer 212-291-3232 
NY Rochester, Ossmann Comps. Sis. Corp., 280 

Metro Pk. 716-442-3290 
Ohio Cleveland. R.M. Nelson. One Public Sq. 

216-241-4581 

VAR· VER 
Pa Abington, IMS Co .• Box 96 215-659-0444 
Tex Dallas, Blackbum Assoc., 137 Walnut Vlg. 

214-351-9991 
EXP: N.Y., Larchmont. Montclair Elec., 7 Woodland 

. 914-834-8905 
For: Can .• Montreal. Que., H.W. Brieger Sis .• 5253 

Decarie Blvd. 514-482-0722 

VENT-RAK. INC .• 525 S. Webster Ave .• IndianapOlis, Ind., 
46219, Tel: 317-359-5407; Sis. Mgr: L.M. Vaughn 

VENTRON CORP., Elctrn. Materials Div .• Bradford, Pa., 
16701, Tel: 814-362-3586. TWX: 510-695-5110; Gen. 
Sis. Mgr: C.A. Smitih 

VENUS SCIENTIFIC, 399 Smith St., Farmingdale, N_Y., 
11735, Tel: 516-293-4100, TWX: 510-224-6588; Sls_ Mgr: 
R. 'Becker ... __ .... _ ... _ ...... _ ... _ .... _._ ... _ ... _._._ ....... _. Pgs. 944,945 

Cal Pasadena. Advanced Techniq4es. 3760 Edgeview 
Dr. 213-351-9160 

Mass Stoneham. VPI Assocs., 422 Main St. . 
617-438-3113 

NY Great Neck. VPI Assocs., 300 Northern 
516-482-8387 

Tex Richardson. P.J. Scanlon Co .• 724 S. ShermanSt. 
214-AD-I-4661 

EXP: N.Y .• NY, Sylvan Ginsbury, 425 Park 
212-689-5212 

For: . Ville LaSalle, Que., Electrodesign, 840 LaFleur 
514-363-5120 

VERITRON WEST. INC., 20245 Sunburst 51., Chatsworth, 
Calif .• 91311. Tel: 213-341-77/'0, TWX: 910-494-1212; 
Sis. Mgr: C. Reese 

VERNAY LABS .• E. Soutih College St.. Yellow Springs. 
Ohio, 45387, Tel: 513,767-7261; Sis. Mgf: S. Pomeranz 

VERNITRON, Control Camps.; 2440 W. Carson St., 
Torrance, Cal., 90509, Tel: 213-328-2504, TWX: 
910-349-6250; Sis. Mgr: SoW. Silverman 

. . . Pgs. 386,387,1503,1634, 1635 

Cal Los Angeles. Halbar. 3261 W.4tih 213-387-8283 
Cal San Mateo. Halbar Assocs .• 3 W. 37th 

415-349:4700 
Conn No. Haven. Kitchen & Kutchin. 22 Broadway 
. 203-239-0212 
Fla 51. Petersburg. Orbe. Inc .• 4110 Central Ave., Box 

12136 813-894-0687 
III Chicago. D. Dolin Sis .• 6232 N. Pulaski . 

312-286-6200 
Kans Wichita, Thunderbird Engrg. SiS.' & Svcs:, Inc .• 

7707 E. Osie 316-684-3941 
Md Baltimore, Callas Elctrns., 6409 Frederick . 

. 301-744-7711 
Mass Lexington, Kitchen & Kutchin. 17 Waltiham 

. 617-862-8230 
Mich tathnup Vlg., R. C. Nordstrom, Box 32 . 

313-444-4417 
Minn Mpls .• F. 'Peterson, 4501 Minnetonka . 

. 612-927-4453 
Mo St. Louis. Thunderbird Engrg. Sis. & Svcs .• Inc., 

Box 12849 '. 314-5~2~88 
NJ Cherry Hill. A. Lanson. 112 Henfield 

.. 609-424-4670 
NJ Harrington Pk .• Metro Tech. Sis .. Corp., 3.9 

Bluefield Ave. 201-768-8495 
NY Endicott. Tech-Mark, Professional Bldg. 

. 607-748-7473 
NY Fairport, Tech-Mark, 19 Valley Brook 

716-377-5531 
NY Jericho. Metro Tech., 333 N. Broadway 

516-935-3330 
NY New Hartford. Tech-Mark. Inc., Box 29.6 , 

315-732-1602 
Ohio Dayton, Rixan Assocs., 5752 Wadworth 

513-278-4216 
Tex Dallas. Jacobson Co .• Box 9702 214-EM"3-7584 
WashSeattle, A. Johnston. 1011 N. E. 69tih 

. 206-LA-4-5170 

VERNITRON CORP .• Digital Prods. Div., 59 Central Ave., 
Farmingdale. N.Y .• 11735. Tel: 516-694-5002, TWX: 
510-224-6890; Sis. Mgr: F. Bowser 

(Refer to Vernttron Corp. for sales office inform!\tion.) 

VERNITRON CORP" Motor Prods. Dlv., 300 Marcus 
Blvd., Deer Pk., N.Y., 11729, Tel: 516-586-5100, TWX: 
510-22Ni079; Sls_ Mgr: J. MOonells 

Pgs_ 388,387,1503,1634,1635 
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VER ·'VIR MANUFACTURERS & SALES OFFICES DIRECTORY 

Cal Los Angeles. Halbar. 3261 W. Fourth 
213-387-8283 

,Cal San Mateo. Halbar Assocs .• 3 W. 37th 
, 415-349-4700 

Conn N. Haven. Kitchen & Kutchin. 22 Broadway 
203-239-0212 

Fla St. Petersburg. Orbe. Inc .• Bex 12136 
. 813-894-0687 

III Chicago. D. Dolin. 3525 W. Peterson 
- 312-JU-8-3738 

Iowa' Cedar Rapids.D. DOlin Sls.,Co. 312.:.JU,8-3738 
Kans Prairie Vlg .• Thunderbird Eng .• 4014A W. 95th 

. '314-PE-,1-4343 
Mass Lexington. KitChen & Kutchln. 17 waltham 

. 617-VO-2-8230 
Mlch Lathrup Vlg .• R.C. Nordstrom. Box 32 

313-444-4417 
Mlnn Edina. W: Ueberman •. 5238 France Ave. 

, 612-926~5432 
Mo Hazelwood. Thunderbird Eng,. 400 Brookes 

314-PE-I-4343 
NJ Cherry Hill. A. C. Lanson. 112 Henfield , 

, 609-424-4670 
NJ Harrington Pk .• Metro Tech .• 39 Bluefield 

, ", 201-768-6495 
NY Endicott.Tech-Mark. 101 Jefferson Ave. 

607-748-7473 
NY JeriCho. Metro Tech .• 333 N. Broadway 
.' ',' 516-935-3330 

Ohio Dayton. Rixan Assocs .• 5752 Wadsworth Rd. 
. '513-BA-2-0011 

Okla Tulsa. Allied Comps .• Box 4768 918-939-2848 
Tex Dallas; Allied Comps .• Box 38009 214~348-6660 
Tex Houston. Allied Comps .• 6400 Westpark Dr. 

713,782'5406 
Va Springfield. Oyna;Rep .• 5265 Port Royal Rd. ' 

703-321-8630 
WashSeattle. R. Johnston. 1011 N.E. 69th 

, 206-LA-4-5170 
VERNITRON. Electrical Comps .• P.O. Box 878.JlIorwalk. 

Conn .• 06852' 

VERNITRON ELEC. COMPS., Beau Prods., 117 Union 
Ave., laconia" N.H., 03246, Tel: 603-524-5101, TW~: 
710-364-1843; SIs. Mgr: R.K. Arbogast 

, Pgs. 2720,2721 
Cal Palo Alto. -Engrg. Assoc .• 999 Commercial 

415·326-7842 
Cal Pasadena. P. NurChes Co .• 2396 Foothill Blvd. 

" "213·681-8957 
"Conn Farmgtn .• R. Perron. 10 Briarwood 203·673-4825 
Conn Trumbull. I'!. Perron & Co .• 36 Louis 5,1. ,. 

203·268-9631 
Aa No. Miami, Cartwright & Bean. 20100 N.E. 25th 

CI. ' . 305·945-2962 
Fla Orlando. Cartwright & Bean. 601 N. Fern Creek 

Ave.' 305~425-8284 
Ga Atlanta. Cartwright & Bean. 3223 Cain's Hill PI.. 

N.W. ' 404·237-2273 
!!! tj~~ P~ .• We~sa!"!-Ga!!aghe!'. ~ 0201 !'!o'rth !3!~!d. 

, 312·383-6572 
Inlt Ft. Wayne, Scott Elctrns., Inc., 124 W. Washington 

St. 219·743-1586 
Ind '·Indianapolis. Scott Elctrns .. Inc .• 1327 N. 

Pennsylvania St. 317·635-8951 
Iowa Ft. Dodge. Heimann Co., 236 7th Ave. 

, '515·576-2374 
Ky, Louisville. Scott Elctrns .• 366 Francis Bid. 

" 502·583-3220 
La Metairie. Cartwright & Bean. Box 73336 

, 504-887-5225 
MassN6rwood. R. Perron. 159 Morse St. 617-762-8114 
MiCh Lathrup Village. R.C. Nordstrom' & Co:, Box 32 

, 313·444·4417 
Minn Minneapolis, Heimann. 5603 Lyndale Ave. 

612·861-6051 
Mo Kansas'City. K&M Sis. Co .• 1627 Main St. ' 

816-471-1355 
NH Dover. R. Perron & Co .• Inc.,,1 Elm St. 

603-742-2321 
NJ Cherry Hill; ES. Compo SiS., 314 Columbia BI.' 

, ' 609-667-5341 
NJ Short Hills. Murray Co .• Box 305' ,201-376-3834 
NY Alexander, B.H. Tollefson, Box 247 716-591-1219 
NY' E. Syracuse, B..H. Tollefson, Box 147 

315-463-4507 
,NY Jackson Hgts .• C. Landis. 34-28 80th St. 

212-458·7900 
NY Rochester. B.H .. Tollefson Assocs.; Inc .• ,110 Allen 

Creek Rd.," 716·271·4141 
NY W. Winfield. B.H. Tollefson. Box 142 ,', 

. 315:822·5647 
NC Charlotte. Cartwright & Bean. 625 Harwyn Dr. ' 

704-333-6457 
NC Raleigh. Cartwright,& Bean. 1016 Belfast Dr, 

.. 919-832-7128 
Ohio Cincinnati. Scott Elctrns .• Inc .• 9505 Montgomery , 

.Rd. ',,' 513-791-2513 

.Ohio Cliweland. Scott Elctrns .• 1836 Euclid Ave. 
216·861-2626 

Ohio Columbus. Scotl' Elctrns .• 79.E. State St. 
614-228·2313 

Ohio Dayton. Scott Elctrns .• 120 W. Second St. 
513-223-2652 

Pa Pittsburgh. Scott Elctrns .• 313 Empire Bid. 
412-471-5233 

Tenn Memphis, Cartwright & Bean, 560 S. Copper S1: 
, 901-276-4442 

Tex\ Dallas. W. Reese Assoc .• 3131l)temmons 
214·638-6575 

Tex Houston. W. Reese Assoc, .• 2400 West Loop S. 
713·621·3134 

WashSeattle. E,leciro-Reps .•. Inc., 2047 14th 51. 
206·A T -2·7944 

For: Can., Toronto, Ont.. Brimark Elctrns.; 349Carlaw 
Dr. 416·461,3511 

VERNITRON PIEZOELECTRIC DIV., 232 Forbes Rd .• 
Bedford. Ohio. 44146, Tel: 216·232·8600. TWX: 
810·427-2274; Sis. Mgr: D. Markesan 

VERNON, PLATING WORKS. 33·18 57th St.. Woodside. 
N.Y .• 11377,Tel: 212'639-1124; Sis. Mgr: S.J. Guttman 

VERO ELECTRONICS, INC., 171 Bridge Rd., 
Hauppauge, N.Y., 11787, Tel: 516-234-0400, TWX: 
510-227-8890; Sis. Mgr: B. Frelfeld .................. Pg. 2329 
Cal, Los Angeles, Dyna Sis. Co .• Box 6757 

, 213·268-1175 
DC Washington. J&B ,A,ssocs. E.N 1-6049 
,Fla Orlando. Dorst Assoc., Box 17057 30,6-295-4440 
Ga Allanta. Electromechanical Sis .• 3224 Pe;lchtree 

Rd. 404·237-5563 
III Chicago. Kennedy Engrg .• 6713 N. Oriphant Ave. 

, 312-631-8283 
Ind Ft. Wayne. McDonald Sis .• Box 2248 

219-745-9214 
Md Baltimore. J&B Assocs .• 1026 Cromwell Bridge 

Rd. . 301-823-0070 
MassWaltham, Vera Elctns .• 325 Bear Hill Rd. 

, 617-899-7793 
Neb Uncoln. Mktg. Assoc .• Box 53938 502-434-5244 
NJ Ft. Lee. K.E. Hughes Co., 2175 Lemoina Ave. 

, " 201-944-1600 
NY RoChester, Reed Elctrns .. 2815 Monroe Ave. 

, 716-473-2767 
NY Syracuse, Reed Elctrns .• 326' Fay Rd. 

, 315-468-5488 
NY Vestal. Reed Elctrns .• Box 187 607-748-7391 
Tex Houston. W. Dean. 9507 Meadowglen 

" , 713-785-7551 
VERSITHERM, INC .• ,51 Toledo 51.. Farmingdale, N.Y., 

11735. Tel: 516-694-6363; Sis. Mgr: S.H. Lamston 
VESTAL MODERN DESIGN CORP .• Vestal Pkwy .• E .• 

Vestal. N.Y .• 13850. Tel: 607-785-99,01; Sis. Mgr: ED. 
Conner 

VETTER, A.R .• CO .• Box 143, Rebersburg. Pa. 16872. Tel: 
814-349-5461; Sis. Mgr: AR. Veller 

ViATRAN CORP., i720 iviiiiiary Rd., 8uifaio; N,Y., i42i7, 
tel: 716-874-3330; Sis. Mgr: D. Joslyn 

VIATRON COMPUTER SYS .• Rte. 62, Bedford. Mass., 
01730 

VIBRAC CORP., Aff. USMCorp .• Alpha Ind·1. Pk .• Alpha Dr .• 
Chelmsford. Mass .• 01824, Tel: 617-256-6581; Sis. 
Mgr: C.E. Johnson. Jr. 

VICTOR MICROWAVE. INC .• 38 W. Water SI., Wakefield. 
Mass.;01880, Tel: 617-245-4472; Sis. Mgr: SA Parks 

VICTOR WIRE Be CABLE, 3601 Holdrege Ave., LA., Cal., 
90016, Tel: 213-870-9933, TWX: 910-34D-6754; Mktg. 
Mgr:, O. Olson , ...................... : ................................. Pg.3069 

VICTOREEN INSTR., 10101 Woodland Ave., Cleveland, 
OhiO, 44104, Tel: 216'79!>-8200, TWX: 810-421-8287; 
Mktg. V.P: W.A. McCarthy .................................. Pg. 2897 
(Component Sales Reps.) 
Cal Fullerton. R. Bloom, 740 Miramar 213-380-8513 
Colo Wheatridge. Waugaman. 4643 Wadswoith 

303-423-1 020 
Minn Mpls., R.-J .• 7100 S.France . 612-922-1425 
NY New York. VLN Corp .• 18 E 80th' St. 

. , ." 212-744'7646 
NY Carmel. A. SChiller, 2 Darryl La. 914-225-7178 
NY Rochester, W. Zimmerman. 3100 Monroe 

716-586-4450 
NY Syracuse. W. Zimmerman, 112 DeWill 

315-474-4889 
NC Charlotte. Over & Over. 3723 Country Ridge 

704-366-8601 
Pa Fairview Village. Danca Corp .• Box 245 

, 215-539-9300 
. Tex Dallas. Southwest Elct., 621 Meadows Bldg. 

, 214-363-1671 
,Tex "Houston. Soutl)west Elct., 1405 S. Post Oak 

713-621-3760 
-WashSeallle. Seatronics. 5616 Fourth S. 206-767-4330 

. . .' .. . . 
See Page 3073 To Get Jour Copy of the Radio-Electronic Master 

For: Can .• Downsview. Onl.. Kaytronics, 1001 Finch 
.416-638-5511 

For: Can., Montreal, Que., Kaytronics. 7370 Cote SI. 
Luc. 514-487-3434 

(Nuclear Instruments Sales Reps.) . 
Ga Fairburn. L. Weese. Box 488 404-577-2736 
III MI. Prospect. Contemporary Science. Bex 205 

312-CL-5-3793 
Md Laurel. D. Caulk. 16305 Gales SI. 703-648-8446 
NJ Old Bridge. R. Gans. 5 Alpine CI. 212-744-7646 
Ohio Cleveland, Victoreen Instr .• 10,101 Woodland 

216-795-8200 
Tex Rosenburg. A. Jan. Jr .• 1804 West 713-774-9135 
For: Can., Montreal,.Que .• Radionics. 195 Graveline 

514-735-4565 
For: Can .• Downsview. Ont.. Radionics. 1111 Finch 

416-638-0218 
For: Can .• Ottawa. Onl., Radionics. 376 Churchill 

613-728-4624 
For: Can., Quebec City. Que., 1001 Rte. de L'Eglise ' 

418-651-5845 
For: Can .• Vancouver. B.C .• Radionics, 2182 W. 12th 

604-732-7317 
VICTORY ENGRG. CORP .• 128 Victory Rd .• Springfield. 

N.J .• 07081. Tel: 201-379-5900. TWX: 710-983-4430; 
Sis. Mgr: S. lovin 

VIDAIRE ELECTRONICS MFG. CORP., 150 Buffalo Ave .• 
Freeport, N.Y .• 11520. Tel: 516-623-6696; Sis. Mgr: M. 
Shapiro 

VIDAR . CORP .• 77 Ortega Ave .• Mountain View, Cal.. 
94040, Tel: 415-961-1000. TWX: 910-379-6933; Sis. 
Mgr: L. Jordan 

VIDEO INDS. CO., 45 Brick Oven Rd .• Port Chester. N.Y .• 
10573, Tel: 914-939-4919 

VIDEO RESCH. CORP., 761 N. Washington SI., Rockville, 
Md .• 20850. Tel: 301-762-5999; Sis. Mgr: V. Ratner 

VIEWLEX. Veteran's Mem·l. Hwy. & Broadway. Holbrook. 
N.Y .• 11741. Tel: 516-LT-9-6600; Sis. Mgr: D. Shecter 

VIGOR TOOL CO .• Div. of Jadow. B. & Sons, Inc .• 53 W. 
23 St.. New York. N.Y .• 10010. Tel: 212-YU-9-5522; 
Sis. Mgr: H.C. Jadow 

VIKING IND~., INC .• 21001 Nordhoff SI., Chatsworth, Calif., 
91311. Tel: 213-341-4330. TWX: 910-494-2094; Sis. 
Mgr: H. Balderas 

VIKING MODULES. 223 'Cresent SI.. Waltham. Mass .• 
02154, Tel: 617-891-7898; Sis. Mgr: A. Waitt 

VIKING WIRE CO., INC .• Sheller Rock Rd .• Danbury. 
Conn .• 06810. Tel: 203-744-4600, TWX: 710-456-1217; 
Sis. Mgr: S.J. Warschauer 

--- Advertisement ---

Viking Wire manufactures round film 
insulated copper magnet wire, 23 thru 
56 gao A.W.G. - All popular insula­
tions including. - Enamel, Polyure­
thane, Pyre M.L., Formvar Bondables, 

'Isonel (Polyester) with special films 
made to your order. Order to NEMA, 
MIL, or your specification. 

VIKOA. 400 Ninth SI., Hoboken. N.J., 07030. Tel: 
201-656-2020; Sis. Mgr: J. Mattison . ' 

VII(OA CABLE DIV., Halls Mills Rd .• Freehold, N.J., 07728. 
'Tel: 201-462-8700 ' 

VIRGINIA ELCTRNS. CO .• INC .• 2908 Telestar Ct.. Falls 
Church, Va., 22042. Tel: 703-560-6500; Sis. Mgr: J. 
,Dawson 

VIRGINIA PANEL CORP" Box 1106, 1400 New Hope 
Rd., Waynesboro, Va., 22980, Tel: 703-942-8376; SIs. 
Mgr: J.E. Taylor, Jr ............................................... Pg. 2723 
Ariz' Phoenix. Howe & Howe SiS., Inc., 4109 N. 18th 

St. '602-264-7971 
Cat' Menlo Pk .• Johnson Assocs., 2160 Prospect SI. 

415-854-3550 
Conn Branford. New England Mktg. Assn .• Box 151 , 

203-488-7279 
Conn Darien, Data Prods., Inc., Box 1164 203-324-4466 
Fla Ormond Bch.; J.R. Soblonsky. 8 San Juan Cir. 

904-255-6313 
III Chicago. Tab Prods., 5151 N. Harlem Ave. 

312-631-2515 
Ind Ft. Wayne, A.A. Billian Co., Box 2046 

, 219-743-6124 
Ind Indianapolis. A.A. Billian Co .• B~x 20289. • . 

317-253-3134 
,Ky. Louisville, W. G. Hudgens. 2416 Frankfort Ave. 

502-896-6611 
Md Silver Spring. M.L. Councell. 721 Ellsworth Dr. 

301-587-1755 
Mass Boston , Tab Prods .• 1020 Commonwealth Ave. 

. 617-734-4130 
Mich Grand Rapids, A.A. Billlan Co., 260 Keeler Bldg., 

N.W. 616-454-3245 
NJ Ridgewood, Hansen Assocs .. Box 339 

201-652-7055 
NJ Paramus. Garden State Business Sys .• 328 Rte. 4 

201-343-2411 

eem/1971 



MANUFACTURERS & SALES OFFICES DIRECTORY 

NC Winston-Salem, Kirkman Elctrns., 823 S. Marshall 
St. 919-724-0541 

Ohio Akron, Blair Off. Sys., 132 E. Voris St. 
216-535-7197 

Ohio Cincinnati, A.B. Crock, Inc., 8286 Winton Rd. 
513-521-5040 

Ohio Columbus, A.B. Crock, Inc., 81 EState St. 
614-221-4666 

Ohio Dayton, A.B. Crock, 3654 S. Kettering Blvd. 
513-223-7777 

Pa Wilkes-Barre, EDP, Supplies of Accessories, 66 
Oxford St. 717-655-1000 

Pa Pittsburgh, Tab Western Pa. 412-563-3322 
Tex Richardson, C. Hoffman Assocs., 777 S. Central 

Expwy. 214-235-3600 
VIRTIS CO., INC., Rte. 208, Gardiner, N.Y., 12525, Tel: 

914-255-5000; Pres: C.E Bender 
VISHAY INSTRS., 63 Lincoln Hwy., Malvern, Pa., 19355, 

Tel: 215-647-5115, TWX: 510-668-8944; Sis. Mgr: H. 
Cook 

VISHAY RESISTOR PROD. DIV., Vishay 
Inlertechnology Inc., 63 LIncoln Hwy., Malvern, Pa., 
19355, Tel: 215-644-1300, TWX: 510-668-8944; Mktg. 
Mgr: LS- Winslon .. __ ..•.....• _ ......... _ •• Pgs. 2898,2899,2932 
Ala Huntsville, Space Engrg. SiS., Box 5208 

205-837-6060 
Ariz Tempe, Saguaro Techn. Svc., 1000 E:Apache 

Blvd. 602-275-0431. 
Cal EI Monte, Western Controls, 2630 Seaman 

213-443-9376 
Cal San Carlos, Melchior Assoes., 620BCherry St. 

415-591-7383 
Colo Denver, Checkmate SiS., Box 22411 

303-771-4920 
Fla Clearwater, W.B: Wimberly, 532 S. Ft. Harrison 

813-446-7072 
III Chicago, Lightner Assocs., 6322 N. Milwaukee 

312-774-1500 
Kans MiSSion, Techn. SiS., 5827 Outlook 913-TE-I-2888 
Md Towson, J.A. Dougherty SiS., 320 Hillen Rd. 

301-623-0431 
Mass Needham, Comp Rep, 1116 Great Plain Ave. 

617-444-2464 
Mich Lathrup Vlg., R. Nordstrom, Box 32 313-444-4417 
Mich Oak Pk., W. Spenser, 21500 Greenfield Rd. 

313-398-8005 
Minn Mpls., Pinkney & Assocs., 957 Winnetka Ave. N. 

612-544-3626 
NJ Union City, Bressler Assocs., 4808 Bergenline 

201-UN-4-9577 
NY E: Aurora, Harries & Kershaw, 654 1/2 Main St. 

716-652-1221 
NC Greensboro, F. & M. Assocs., 904 Montrose Dr. 

919-294-2754 
Ohio Willoughby, A. H. Baier, 4399 Industrial Pkwy. 

216-946-6060 
Ore Portland, D. G. Weber, 1226 S.E. 7th Ave. 

·503-234-7671 
Pa Devon, B. & A. Assocs., 237 Lancaster 

215-688-5173 
Tex Seabrook, Stolle-Hamilton, 1108 Meyer 

713-GR-4-3155 
VISUAL EDUCOM, U.S. 12 E, Michigan City, Ind., 46360, 

Tel: 219-879-8311, TWX: 810-296-3987; Sis Mgr: C. 
Bixby 

VISUAL ELCTRNS. CORP., 356 W. 40th St., New York, 
N.Y., 10018, Tel: 212-736-5840, TWX: 710-581-2810; 
Sis. Mgr: L.C. Radford 

VITALITY BULBS LTD., Beetons Way, Bury Saint 
Edmunds, Suffolk, England,. Tel: 0284-2071, TWX: 
81295; Sis. Mgr: F.L. Richmond 

VITRAMON, INC., Box 544, Bridgeport, Conn., 06601, Tel: 
203-268-6261, TWX: 710-450-3640; Nat'l. Sis. Mgr: 
JA Hatfield 

VITRO LABORATORIES, 14000 Georgia Ave., Silver 
Spring, Md., 20910, Tel: 301-871-2531, TWX: 
710-825-9642; Sis. Mgr: J.C. Kinsey 

VIZ MFG. CO., 335 E Price St., Philadelphia, Pa., 19144, 
Tel: 215-844-2626; Sis. Mgr: D.B. Strasburger 

V. J. ELCTRNS., 622 W. Harvard PI., Ontario, Cal., 91762, 
Tel: 714-986-5095; Sis. Mgr: V.W. Johnson 

--- Advertisement ---

V J ELECTRONICS manufactures 
small, portable testers for automati­
cally testing cables, printed circuit 
boards, printed wiring, printed sub­
strates etc. Units test circuits for con­
tinuity, shorts, leakage resistance, 
breakdown voltage etc. Basic units are 
a SO circuit and 100 circuit unit. Units 
can be paralleled for testing larger as­
semblies. Test rates to 900 tests/mi­
nute. 

VLCHEK PLASTICS CO., Middlefield, Ohio, 44062, Tel: 
216-632-8011; Sis. Mgr: D.R. Butler 

VOAK ENGRG. CO., INC., 129 A St., Upland, Calif., 91786, 
Tel: 714-982-5538; Sis. Mgr: A.S. Voak 

VOKAR PRODS., INC., 1925 Pauline Blvd., Ann Arbor, 
Mich., 48103, Tel: 313-668-6908; Sis. Mgr: R.G. Dailey 

VOLKERT STAMPINGS, INC., Sub. Stanley Works, 222-34 
96th Ave., Queens Village, N.Y., 11429, Tel: 
212-HO-4-84oo; V.P: F.F. Rimmler 

VOLTARC TUBES, 102 Linwood Ave., Fairfield, Conn., 
06430, Tel: 203-255-2633; Sis. Mgr: W.F. Crosby . 

VOLTEX CO., INC., 115 Marine St., Farmingdale, N.Y., 
11735, Tel: 516-CH-9-2336; Sis. Mgr: N. Rothenberg 

VOLTRON PRODS., INC., See Kratos Inslr. Dlv_ 
VOLTRONICS CORP., West St:, Hanover, N.J., 07936, 

Tel: 201-887-1517, TWX: 710-986-8253; Sis. Mgr: R.J. 
Newman 
--- Advertisement ---

Complete line of precision trimmer 
capacitors, non-rotating, with glass, 
quartz, and air dielectrics, MIL-C-
14409C styles. New sub-miniature 
trimmer for gigaherz, stripline, and 
substrate mounting. World-wide rep­
resentation. 

VOLTRONICS, INC., 7746 W. Addison St., Chicago, III., 
60634, Tel: 312-625-1779; Sis. Mgr: G.R. Glorch 

VU-DATA CORP., 7595 Convoy Ct., San Diego, Cal., 
92111, Tel: 714-279-6572; Sis. Mgr: W.A. Kraus 

VULCAN ELEC.ITI, 88 Holten St., Danvers, Mass., 01923, 
Tel: 617-774-1730, TWX: 710-347-0884; Sis. Mgr: J.w. 
Michaels 

VWR SCIENTIFIC, Box 3200 Rincon Annex, San FranCisco, 
Cal., 94119, Tel: 716-271-8200 

VYTELL CORP., Box 92, Arlington Hgts., III., 60006, Tel: 
312-253-5332; Sis. Mgr: R.W. Griesmeyer 

WAAGE ELEC., INC., 820 Colfax Ave., Kenilworth, N.J., 
07033, Tel: 201-245-9363; Sis: Mgr: C.W. Frantz 

WABASH MAGNETICS, INC., Hi-Voltage Div., 1375 Swan 
St., Huntington, Ind., 46750, Tel: 219-356-8300, TWX: .......................... .... , .. _- ............ . 
...... - .......... - .......... "', ... ,~. IV'~I. I ....... IIU~,;o 

WABASH METAL PRODS., 1569 Morris St., Wabash, Ind., 
46992, Tel: 219-563-1184; Sis. Mgr: C.N. Brown 

WABASH TAPE CORP., Sub. Wabash Magnetics, Inc., Box 
128,. Huntley, III., 60142, Tel: 312-669-5181, TWX: 
910-651-1800; V.P. Mktg: EH. Keller 

WABCO AEROSPACE DEPT., Swissvale P.O., Pittsburgh, 
Pa., 15218, Tel: 412-242-5000, TWX: 710-664-2096; 
Sis. Mgr: G. A. Dawes 

WABER ELCTRNS., INC., Sub. SGL Inds., 2000 N. Second 
St., Philadelphia, Pa., .19122,Tel: 215-NE-4-3200; Nat'l. 
Sis. Mgr: J.L. Brooks . 

WADSWORTH ELEC. MFG. CO., INC., 20 W. 11th St., 
Covington, Ky., 41012, Tel: 606-431-0900; Sis. Mgr: 
H.C. Morrisori . 

WAGNER ELEC. CORP., Tung-Sol Dlv., 630 W. MI. 
Pleasanl Ave., LIVingston, N.J., 07039, Tel: 
201-WY-2-1100, TWX: 710-994-4865; Sis. Mgr: J. Emaus 

Pgs_ 1500-1502,1841-1843 
Ariz Scottsdale, Bennewitz Assoc., Inc., 532 N. Brown 

Ave. 602-947-7379 
Cal Diablo, Thomas Assocs., Box 684 415-837-8411 
Cal EI Segundo, Wagner Elec. Corp., 610 Lairport St. 

. 213-322-0708 
Cal Inglewood, L & M Engrg., 9911 Inglewood Ave. 

213-674-6850 
Cal Santa Clara, L & M Assocs., 3242 McKinley "Dr. 

, . 408-243-2891 
Cal So. San Francisco .. Wagner Elec. Corp., 219 

,Shaw Rd. 415-588-6908 
Colo .Denver, Walter-Engrg. AssQcs., 880 ,Bonnie Brae 

Blvd. . 303-777-5585 
Fla N. Miami, A.J. Giammanco & Assocs., 1365 NE 

135 St. 305-757-4611 
III Elk Grove Village, Wagner Elec. Corp., 1700 

Elmhurst Rd. 312-439-1810 
Kans Overland Pk., T.L. Dowell, Inc., 7208 W. 80 

913-649-6069 
Mich DetrOit, Hilltronics, 137 Puritan Ave. 313-342-3242 
NM Albuquerque, Bennewitz Assoc., Inc., 623 

Wyoming S.E. 505-255-8733 
NC Raleigh, A.B. Andrews Co., Box 2627 

919-833-5565 
Ore Portland, C.K. Shanks & Assocs., .31 04 S.w. 87th 

Ave: 503-292-5656 
Tex Addison, Parvin Sis. Co., Addison Rd. 

214-239-9148· 
WAKEFIELD ENGRG., INC., Teal & Audubon Rds., 

Wakefield, Mass.; 01880, Tel: 617-245-5900, TWX: 
710-348-6713; Sis. Mgr: R.C. Cutting, Jr. 

WAKMANN WATCH CO., INC., 597 Rfth'Ava., New York, 
N.Y., 10017, Tel: 212-751-2926 , 

WALCO ELCTRNS. CO., Div. Walco-Linck Corp., 1234 
State Hwy. #46, Clifton, N.J., 07013, Tel: 
201-471-1070 H.A. Bodkin 

VIR - WAN 
WALD SOUND, 11131 Dora St., Sun Valley, Calif., 91352, 

Tel: 213-875-0480; Sis. Mgr: G. Erskine 
WALDEN ELCTRNS. CORP., 223 Crescent St., Waltham, 

Mass., 02154, Tel: 617-899-0510; Sis. Mgr: E.B. 
Stevens 
--- Advertisement ---

CRT display supplies custom.-designed 
to OEM specifications. Our designs 
are optimized for CRT display and fea­
ture regulation to 20PPM, ripple to 
lOPPM, TC to SPPMI"C, and fast re­
sponse to transients with output volt­
age peaks held as low as 100PPM. 
They are entirely silicon, solid-state 
and absolutely silent, Short circuit and 
CRT-arc proof. Multiple-output de­
signs provide all CRT voltages from 
the heater to 50KV. ·Prices as low as 
$70. 

WALDES KOHINOOR, INC., 47-16 Austel PI., Long Island 
City, N.Y., 11101, Tel: 212-392-3100, TWX: 
710-582-2647; Sis. Mgr: J.F. Gearing 

. WALDOM ELCTRN5., INC., 4633 W. 53rd St., Chicago, III., 
60632, Tel: 312-585-1212; V.P-Sls: Mario C, Vescovi 

WALL MFG. CO_. Box 3349, Dept. EEM-71, Klnslon, N_C., 
28501, Tel: 919-527-4186; SIs. Mgr: S. WhItfield 

Pg.2945 
Ala Birmingham, F. Nickerson, 1148 Cheyenne 

853-3181 
Cal Gardena, Bidwell, Reder, Ross, & Fetting, 17525 

. S. Broadway 213-770-0300 
Conn Wallingford, Adams-McGregor, 77 Bayberry 

203-269-5816 
Fla Tampa, F.C. Nickerson, Box 13126 813-833-4321 
Ga Decatur, F.C. Nickerson, 1240 Clairmont 

404-377-1575 
III Chicago, Midwest Elctrn., 5707 W.,D,ivision 

. . 312-626-0030 
Kans Mission, Inland Assocs .. 6047 Howe Dr . 

.' . 913-362-2366 
Md Baltimore, Almco, 5962 Glen Falls Ave. 

. 301-426-5583 
Mich 5t. Clair Shores, J.M. Thorpe Co., 28915 Harper 

Ave. , 313-779-6363 
Minn Minneapolis, C.R. Gibb, 1311 W.25th 

612-377-1200 
NJ Bergenfield, H. Gray, 20 Foster St. 201-384-3843 
NY RustlVille,.Ellis Scovel, 865 E.'Lake 315-584-6522 
NC CharJotte, F. Hildebiand, 5817 Haddington 
.. 704-537-2855 

Ohio Cleveland, Elecitro;Com, 8761 Snow Rd. 
. . 216-886-2404 

Ohio Dayton; Electro-Com, 1700 Needmore Rd. 
. 513-276-3993 

RI Lincoln, Adams McGregor, 66 Lakeview 
401-726-1300 

Tex Dallas, Sivright, 10044 Monroe Dr. 214-357-\l681 
WashSeattle, D: Millar, 7821 Fremont 206-"784-6800 

WALLACE & TIERNAN DIV., Pennwalt Corp., 25 Main St., 
Bellevilla, N.J" 07109, Tel:201-PL-9-80oo; Sis. Mgr: 
A.C. Adams . 

WALLER CORP., Ridgefield Box 340, Crystal Lake, III" 
60014, Tel: 815-459-6510:TWX: 910-634-3351; Sis. 
Mgr: W. Sherwood . 
--- Advertis.ement -.• ---

AM-FM TUNERS/AM-FM IF AM­
PLIFIERS /MUL TIPLEX Individual 
Modules-or-a Complete· Chasis, as­
sembled and fully pre-aligned. All pro­
<lucts DESIGNED, SOLD and 
SERVICED hi U.S.A. Produced in 
our own factory. in Japan. Quality 
minded. Competitively' priced. 

WALTERS, W.A., INC., 7713 S. Westem Ave., Chicago,lII., 
60620, Tel: 312-778-2141; Sis. Mgr: E: O'Malley 

WAND ELCTRNS., INC., 7 Vanderbilt La., Old Bettipage, 
N.Y., 11804, Tel: 516-249-2525; Sis. Mgr: N. Wand 

--,.- Advertisement _ .. _._-

AVAILABLE NOW! MINIATURE 
WIDE. RANGE VCO'S IN PRECI­
SION MACHINED RFE TIGHT 
CASES: 
PIN RANGE(MHz) Po(mW) 
PULLING PRICE· . 
WB 1-110 20 IdBI0kHz 710 
VI 80-260 150mirt 3MHz 290 
V2 2S0-S20 IS0min spfy 190 
U7 490-1000 lS0iniil spfy 190 
Ll 900-1900 100min spfy 210 
Sl 1400-2400 100min spfy 290 

WANDEL & GOLTERMANN, 6 Great Meadow La., E. 
. Hanover, N.J., 07936,· Tel: 201-887-8700, TWX: 

710-986-8255; Sis. Mgr: D.E. Foreman 

See Page 957 for TRADE NAME DIRECTORY PAGES: 1-988 (Vol. 1) ... 989-2008 (Vol, 2). __ 2009-3076 (Vol. 3) 



How to use 

to lind Iftanulaclurers. 01 a sPltclllc product 
GRI::I::N SI::CTION. Each of the three volumes of eem contains a Product Index and 

· Directory, the Green Section. This Index is a complete alphabetical 
.. listing of pr<>ducts. If the product you·are·looking for appears in the 

particular volume you are consulting, the green pages will provide 
a complete list of manufacturers who make that product. If the product 
is included in another volume of eem, the Index will provide a cros'!; 
reference, directing YO!Jto the correct volume • 

. Boldface listings under product headings indicate that the listed 
manufacturer has products cataloged in eem. Boldface listings with page 
numbers indicate that this manufacturer's catalog pages include 
detailed data on the product indicated in the product headiflg. 

Similar products are grouped· together. For example, 
the many kinds of meters are listed in this manner: "Meters, Ampere," 
"Meters, Capacitance," "Meters, Flux" etc. To help you locate the 
·prime product heading, there are hundreds .of cross references, 
e.g. "Voltmeters -See M~ters, Volt." 

to lind manulacturers' catalog Inlorlftatlon 
WHITE SECTION Catalog pages in eem are diVided into· three volumes based on very 

· broad product groupings. These are: 
Volume t - Test Instruments I Equipment and Systems 

. Volume 2 - Active Components I Circuit Assemblies I Controls and Drives 

VOlume.3..,- Pasliive Components I Materials I Hardware 
These·liolumes are further c1ivided into 55 eem Product Sections which 
are assigned indivi,dually to the most appropriate volume. Within each of 
the 55 product sections manufacttJrers are arranged alphabetically, 
wherever possible. A complete index of all manufacturers' catalog pages 
is included in every volume. To locate the catalog pages of a specific 
manufacturer, refer to this index at the beginning of the white section 
in any of the three volumes. This index will provide the page 
numbers you require. In Volume 1, the index begins on page 3.02, 
in Volume 20n page 1274.and in Volume 3, page 2310. 

to lind manufaclurers' addresses, pnones ana &aie5 oiiie.:_ 
, " . '< " .' 

. YELLOW SECTION More than 6,000 manufacturers of electronic 

to Ilndtrllde narne'sources 

, 

components, materials, instruments, 
assemblies, systems and key services are 
listed in the Yellow Section. An identical 
Yellow Section appears in each of the three 
volumes of eem,listing addresses, phone 
numbers and sales managers' names. 

· TWX numbers are also included where 
available. Boldface listings indicate that 
detailed information on the manufacturers' 
products is cataloged in the White Section 
of eem. Bolltface listings also indicate that 
local sales ·.offices or representatives are 
listed for that manufacturer. 

If you know only the trade name, 
brand name or trade mark of a 
product, you c;an locate it in eem by 
using the Trade Name Directory • 

. This appears only in Volume 1, 
beginning on page 957 of the 
White Section. These pages 
can be identified by a vertical 
black band along the outside-edge. 

II yourequlr~ ~ddltlonal assistance 
contact the Editorial Department, United Technical Publications, Inc., 
645 Stewart Ave., Garden City" N.Y: 11530,01' phone (516) 248-9700. 



MANUFACTURERS & SALES OFFICES DIRECTORY 

WANG LABS., INC., 836 North 51., Tewksbury, Mass., 
01876, Tel: 617·851-7311, TWX: 710-343-6769; V.P. 
Mktg: W. Gossels 

WANLASS DIV., AMBAC, 525 Virginia Dr" Fort 
Washington, Pa" 19034, Tel: 215-643-6161, TWX: 
510-661-0654; Sis. Mgr: J,D, Familetti ................ Pg, 946 
Cal Tustin, G. Mousel, 14475 Galy 51. 714-838-4419 
Colo Denver, Space Sys. & Sis., 5810 W. 38th 

303-414-5574 
III Rolling Meadows, Sumer, 5105 Tollview 

312-392-7370 
Md Silver Spgs., R. Davies, 10 Old Post Rd. 

301-487-3910 
Mass Wakefield, Instr. Dynamics, Wakefiedl Ind'l. Pk. 

. 617-245-5100 
Minn Mpls., L.F. Murphy, 730 Chicago 612-333-4511 
NM Albuquerque, Space Sys. & Sis., Box 9063 

505-243-0458 
NJ Ridgewood, Damon/Engel, 123 Prospect 

201-444-1400 
NY Buffalo, R.F. Lamb, 1865 Kenmore 716-874-4900 
NY Syracuse, R.F. Lamb, Pickard Bldg. 315-454-2469 
Ohio Dayton, Instr. Sys., 3481 Office Pk. Dr. 

513-293-8095 
Pa Hatboro, Damon/Engel 215-WA-2-3270 
Tex Richardson, C. Hoffman: 777 S. Cenlral Expy. 

214-235-3600 
WashBelievue, Vantage, 300 120th Ave., N.E. 

206-455-3460 
WARD LEONARD, SUb. Riker Corp., 31 South SI., tinl. 

Vernon, N.Y., 10550, Tel: 914-664-1000, TWX: 
710-562-0144; V.P. Mktg: W.A. Roth 

WARD PRODUCTS CORP., Edson SI., Amsterdam, N.Y., 
12010, Tel: 518-842-7220; Sis. Mgr: F. Heeder 

WARNECKE ELECTRON TUBES, INC., 175 W. Oakton 
SI., Des Plaines, III., 60018, Tel: 31'2-299-4436; Sis. 
Mgr: F. Voltaggio, Jr. . 

WARNER ELEC. BRAKE & CLUTCH CO., Beloit, Wisc., 
53511, Tel: 815-389-3771; V.P. Mklg: T. Batterman 

WARREN COMMUNICATIONS, Div. Sola Basic Inds., New 
T .......... 0..... 1:' ... 1 .............. l ... __ .... A"'" "'T"_I. ,. .. -. .......... ,.. .... ... ._ ...... _., _ .... -._, ......... _ ......... -._ ..................... ., ....... ~, 
TWX: 710-347-0650; Sis. Mgr: C.F: Cheney 

WARREN COMPS. CORP., P.O. Box 848, Warren, Pa., 
16365, Tel: 814-723-6200; Sis: Mgr: M. Sears 

WARSNN COIL CO. INC., Box 389, Warsaw, Ind., 46580, 
Tel: 219-267-6041; Sis. Mgr: T. Joyner 

WARWICK PRODS. CO., 7909 Rockside Rd., 
Independence, Ohio, 44131, Tel: 216-524-4404; Sis. 
Mgr: T.J. Storey . 

WATERBURY PRESSED METAL CO., Parts Div., 407 
Brookside Rd., Waterbury, Conn., 06714,. Tel: 
203-756-8891; Sis. Mgr: W.H. Armstrong 

WATERMAN INSTR.CORP., 400 S .. Warminster Rd., 
Hatboro, Pa., 19040, Tel: 215-0S-2-7440, TWX: 
. 510-665-6752; Sis. Mgr: P. Laterman 

WATERS EQUIPMENT DIV., Datalight Inc., Tripp SI., 
Framingham, Mass., 01701, Tel: 617-872-1241; Gen. 
Mgr: A. Frieling 

WATERS INSTRS., INC., Box 6117, Rochester, Minn, 
55901, Tel: 507288-7777 LH. Witzke 

WATERS MFG., INC., 533 Boston Post Rd., Wayland, 
Mass:, 01778, Tel: 617-358-2777; Sis. & Mktg. Mgr: 
T.R. Benn 

WATKINS JOHNSON CO., 3333 Hillview, Palo Alto, Cal" 
94304, Tel: 415-326-8830, TWX: 910-373-1253; Sis, Mgr: 
C.C, Billat .......... _ ...................................... _ .............. Pg. 1295 
Ala Huntsville, Gentry Assocs., 2109 W. Clinton 

205-534-9771 
Ariz Scottsdale, Bennewitz Assoc., 532 N. Brown Ave. 

602-947-7379 
Cal Santa Clara, L & M Engrg., 3442 McKinley Dr. 

408-243-2891 
Cal Inglewood, L & M Engrg., 9911 Inglewood Ave. 

213-674-6850 
Colo Denver, Bennewitz Assoc., 2801 E. Colfax Ave. 

303-399-1132 
DC Washington, Eastern Instr., Inc., 5410 Indian Head 

Hwy. 301-839-3800 
Fla Orlando, Gentry Assoc., 550 N. Bumby Ave. 

305-841-7740 
Ga Atlanta, Gentry Assoc., Box 13513 Sla. K 

404-233-3816 
III Pk. Ridge, R. F. Specialists, 118 Higgins Rd. 

312-698-2044 
Ind Indpls., R.F. Specialists, 6410 Woodwind Dr. 

317-783-7360 
Md Baltimore, Eastern Instr., 1002 Ingleside Ave. 

301-744-3675 
MassBurlington, Lancer Assoc., 16 Adams SI. 

617-272-6445 
Mich Southfield, S. Sterling, 21250 10V.l/2 Mile Rd. 

313-442-5656 
Mo SI. Louis, Kemco, Inc., 6050 Brown Rd. 

314-524-0820 
NM Albuquerque, Bennewitz Assoc., 9720 Candelaria 

505-298-6775 

NY Great Neck, Eastern Instr., 300 Northern Blvd. 
516-466-9505 

NY E. Syracuse, Ossmann Instr., 6666 Old Collamar 
315-437-6666 

NY Rochester., Ossmann Inslr., 2425 Clover 
716-271-4565 

NY Vestal, Ossmann Instr., Vestal Pkwy., E. 
607-785-9947 

NY Wappinger Falls, Ossmann Instr., Box 207 
914-297-7777 

NC Burlington, Gentry Assoc., 116 E. O'Neal Ave. 
919-227-2581 

Ohio Cleveland, S. Sterling, 5827 Mayfield 
216-442-8080 

Ohio Dayton, S. Sterling, 2673 Culver Ave. 
513-298-7573 

Pa Phila., Eastern Instr., 613 Cheltenham Ave. 
215-927-6269 

Pa Pittsburgh, S. Sterling, No.2 Pkwy. Ctr. 
412-922-5720 

Tex Irving, Kemco, Inc., Box 998 214-.637-0163 
Va Richmond, Eastern Instr., Ross Bldg. 

703-644-6622 
WashSeattle, R. S. Drake Assocs., 6133 Maynard Ave., 

S. 206-763-2755 
For: Can., Malton, Onl., A. Crawford Assoc., 6427-

Northam Dr.. 416-678-1500 
For: Can., Longueuil, Que.; A. Crawford Assoc., 157 

SI. Charles SI. . 514-670-1212 
For: Can., Ottawa, Ont" A. Crawford Assoc., 376 

Churchill Ave. 613-725-3354 
For: Can., New Westminster, B.C., A. Crawford Assoc., 

721 Aldford Ave. 604-524-1161 

WATKINS-JOHNSON CO" Production EqUip,. 440 
Mount Heiman Rd" Scotts Valley, Cal" 95060, Tel: 
408-438·2100 EXT.217, TWX: 910-598-4403; Sis, Mgr: 
C,C. Billat .................... ~ ............................................. Pg, 949 
Ala Huntsville, Ridge Instr., 7220 Governor's Dr., W. 

205·837-3211 
Ari7 Phnoniv. f\/lOl:llQ r.n~c:ltCl;. Rnv 11noo 

602-264-1279 
Cal Long Bch., Scrantom Engrg., Box 6685 

213-421-8951 
Conn Bridgeport, Tech. Instr., 5I5 Broad SI. 

203-368-4582 
Fla Orlando, Ridge Instr., 2227 Seely Dr. 

305-293·4711 
Ga Atlanta, Ridge Instr., 3094 McCulley, Dr., N.E. 

404-939-1554 
III Lake Villa, RW. Venn Co., Rte. 2 Box 660 

312-395·5353 
MassWilmington, Tech. Instr., 236 Andover SI. 

617·944-3930 
Mich Orchard Lake, Sidnell Co., 6051 Pinecroft·Dr . 

. 313-851·3518 
NJ Roseland, Gawler-Knoop, 14 Beaufort Ave. 

201-226-4545 
NM Albuquerque, Meas. Conslts., Box 6081 

5Q5-344-3575 
NY N.Y., Gawler-Knoop 212-344-2997 
NY Rochester, Box 9178 716-377·6058 
NY Solvay, Upstate Tech. Equip., Box 202 

315-458·5573 
NC Raleigh, Ridge Instr., 2400 C Wesville CI. 

919-787·7248 
Ohio Dayton, Sidnell Co., 3300 S, 'Dixie Dr. 

. 513-293-1194 
Ohio Mentor, 7191 Dogwood La. 216-942-3304 
Pa Doylestown, Box 794 215-348-4646 
Tenn Oak Ridge, Ridge Instr., 140 E. Division Rd. 

615-483-1311 
Tex Dallas, Crockett Engrg., Box 47287 214-637-6120 
Va Fairfax, Schibley' Assocs., 10604 Warwick 

. .' 703-591-3.008 
For: Can., Malton, Onl., A. Crawford Assoc., 6427 

Northam Dr. 416-678-1500 
For: Can., Longueuil, Que., A. Crawford Assoc., 157 

SI. Charles SI., W. 514-670-1212 
For: Can., Ottawa, Onl., A. Crawford Assoc., 6376 

Churchill Ave. '613-725-3354 
For: Can., New Westminster, B.C.,A Crawford Assoc., 

721 Aldford Ave. 604-524-1161 
WATLOW ELEC. MFG" CO., 12001 Lackland Rd., SI. 

Louis, Mo., 63141, Tel: 314-432-4600; Sis. Mgr: L 
Desloge, Jr. 

WATSON MFG. CO., INC., 800 Taylor SI., Jamestown, 
N.Y., 14701, Tel: 716-484·0171; Sis. Mgr: W.E. Smith 

WAUKESHA MOTOR CO., W. SI. Paul Ave., Waukesha, 
Wisc., 53186, Tel: 414-547-3311; VP-Mktg: JL 
Wheeler 

WAVECOM, INC., 9036 Winnetka Ave., Northridge, Cal., 
91324, Tel: 213-882-3010; Sis. Mgr: D. Larson 

WAVEFORMS, United Recording Elctrns. Inds.; 11922 
Valerio SI., No. Hollywood, Cal., 91605, Tel: 
213-764-1500; Sis. Mgr: D. F. Morris 

. WAN - WAY 
WAVELlNE, INC., Box 718, W. Caldwell, N,J" 07006, Tel: 
201-226-9100, TWX: 710-734-4324; Gen'l, Mgr: R,H. 
Koenig ."" ... """ .... "", .. " .. , .. "" .. "" .. ,,",, .......... ,,, ..... Pg. 1567 
Ala Huntsville, Beacon Elctrn., 3322 Memorial 

205-881·5031 
Cal Hollywood, IFM·South, 3455 Cahuenga 

213·469-1641 
Cal Los Altos, IFM-North, 2235 Grant 415·961-2828 
Colo Englewood, Hyer, 8101 E. Prentice 303-771-5424 
Fla FI. Laud, Beacon Elctrn., 651 N.E. 45th 

305-564-4298 
Fla Maitland, Beacon Elctrn. Assn., 540 S. Maitland 

305-647-3498 
Ga Atlanta, Beacon Elctrn., 2285 Peachtree 

404-351-3654 
III Highland Pk., Feller, 3065 Univ. Ave. 

312-433-3646 
MassWeliesley, Reptron, Inc., Box 275 6t7-275-8585 
NM Albuquerque, Hyer, 130 Alvarado 505-265·5961 
NY Marcellus, Robtron, Inc., Clark Terr. E. Hill 

315-673-3547 
NY New York, Sylvan Ginsbury, 425 Park 

212·689-5212 
Pa Hatboro, Damon/Engel, Inc., Box 425 

215-922·3270 
SC Santee, Beacon Elctrn. Assoc., Box 31 

919-454-1010 
Tex Richardson, Lear Assocs., 312 N. Cen. Expwy. 

214-231-7696 
Utah Salt Lake City, Hyer, 2896 Main 801-487-7747 
Va Springfield, Dyna-Rep., 5265 Port Royal 

. 703-321-8630 

WAVETEK, 9045 Balboa Ave" Box 651, San Diego, Cal., 
92123,-Tel: 714-279-2200, TWX: 910-335-2007; Sis, Mgr: 
T,G. Kurtz .. "" .. " •••• "." .......... " .............. " .. ,,'" Pgs, 583·585 
Ala Huntsville, W.A. Brown, 1314 Buford 

205-539-4411 
Anz Scottsdale, B. F. A. Corp., 503 N. Brown 

. 602-946-4215 
Cal Palo Alto, Ward/Davis Assocs., 3941 E. Bayshore 

•• - __ A _ ..... 

"TI~-.:.JVU-' I IV 

Cal Pasadena,Ward/Davis Assocs:, 770 S. Arroyo 
Pkwy.' 213-684-2840 

Cal . San Diego, Ward/Davis Assocs., 9045 Balboa 
Ave. 714-277-8081 

Colo Denver, B.F A .. Corp., 1309 S. Inca SI. 
. . 303-744-3301 

Conn Harnden, J & J Assocs., 965 Dixwell Ave. 
203-624-7800 

DC Washington, Eastern Instr., 5410 Indian Head 
202-333-8880 . 

Fla FI. Lauderdale, W.A. Brown, 961 N.W. 53rd 
305-564-8000 

Fla Ft. Walton Beach, W.A. Brown, 18 Chelsea 
904-243-6424 

Fla Orlando, W.A. Brown, 222 Weber 305-425·5505 
Ga Tucker, W.A. Brown, 1682 Weymouth 

404·939-1674 
III Chicago, Carter Elctrns., 4919 W. 63rd 

312-585-5485 
Ind Indpls., Carter Elctrns., 6333 Hollister 

317-293-0696 
MassBurlington, J & J Assocs., 12 Cambridge 

617-272-2606 
Mich DetrOit, WKM Assocs., 1474 E. Outer 

313·892-2500 
Minn Mpls., Carter Elctrns., 1025B Evergreen 

612-544-9393 
NJ Nutley, Eastern Instr., Inc. 201-842-4242 
Mo Hazelwood, Carter Elctrns., Inc., 400 Brookes Dr. 

314-731-2237 
NM Las Cruces, BFA Corp., Box 1237 505-523-0601 
NY Great Neck, Eastern Instr., 300 Northern 

516-466·9505 
NY No. Syracuse, NACO Elctrns., Box 248 

315-699-2651 
NY Rochester, NACO Elctms., 74 Park 716-244-4720 
NY Schenectady, Naco Elctms., 1032 Merlin 

518-785·3750 
NY Utica, NACO Elctrns., 2631 Edgewood 

315-732-1801 
NC Winston-Salem, WA Brown, 1108 Burke 

919-725-5384 
Ohio Cleveland, WKM, 16141 Puntas 216-267-0445 
Ohio Dayton, WKM Assocs., 6073 Far Hills 

513-434·7500 
Pa Phila., Eastern Instr., 613 Cheltenham 

215·927-7777 
Pa Pittsburgh, WKM Assocs., 90 Clairton 

412-892-2953 
Tex Dallas, Data Mktg. Assoc., 10050 Monroe Dr. 

214-358-4643 
Tex Houston, Data Mktg. Assoc., 3925 C Dacoma SI. 

. 713-686-9627 
Va Baltimore, Eastern Instr., Inc. 301-744-3675 
Va Richmond, Eastern Instr., Inc. 703-644-6622 
WashSeattle, R.S. Drake, 6133 Maynard 206-763-2755 
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Wisc Milwaukee, Carter Elctrns., 6400 W. Capitol 

414·464·5555 
For: Can., Don Mills, Ont., R·O·R Assocs., Ltd., 21 

Rolark Dr. 416·291·7121 
WEBBER MFG. CO., INC., Box 217, 8634 Brookville Rd., 

Indianapolis, Ind., 46206, Tel: 317·357·8681; Sis. Mgr: 
R.C. Webber 

WEBSTER ELEC. CO., INC., Sta·Rite Ind., 1900 Clark St., 
Racine, Wisc., 53403, Tel: 414·633·3511; Sis. Mgr: 
H.C. Stacey 

WECKESSER CO., INC., 4444 W.lrving Park Rd., Chicago, 
III., 60641, Tel: 312·282·8626, TWX: 312·265·1322; 
Sis. Mgr: 

WEED INSTR. CO., Box 549A, 109 W. 11th St., Elgin, 
Tex., 78621, Tel: 512·285-3411; Sis. Mgr: G.G. Moore 

Pg.1984 
Cal Palo Alto, Priz·Co., 2675 Park Blvd. 415·326·9333 
Fla Orlando, R.J. Cheney & Assocs., Box 14678 

305·843·0491 
Ga Decatur, Nell Assocs., 3124 San Juan Dr. 

404·288·0404 
III Chicago, A.D. Clark, 6560 N. Sheridan Rd. 

312·274·0304 
MassNatick, Andruss·Teskin, Box 268 617·653·3919 
NJ Cherry Hill, M.C.w., 901 Berlin Rd. 609·429·3753 
NY Buffalo, Terryberry Engrg. Co., 5436 Main 

716·632·7404 
Ohio Cincinnati, Space Assocs., 1717 Section Rd. 

513·631 ·0402 
Okla Tulsa, D. Shuhart Co., 2250 E. 49th St. 

918·747·4136 
Tex Dallas, D. Shubart Co., 12011 Coii Rd. 

214·239·0185 
Tex Houston, Weed Instr. Co., Box 35484 

513·285·3411 
WashSeattle, Fluid Control, Inc., 3016 N.E. Blakely 

206·524·3919 
For: Can., Lachine 600, Que." Microtech Assocs., 2625 

Louis Pare 514·634·9919 
... _ ... __ .. _. _ .. _-- -- - --- - '.. . -- . 
•• !1;;. ... .,;J"'n~ ... &;.l .. unu. v""'" g...,A ~"I, UanllGI 0..,1.11 tt, h",." 

20760, Tel: 301·948·3434, TWX: 710·828-9705; Sis. Mgr: 
W.J. Ronls ................ , .............................................. Pg. 1571 
Ala Huntsville, BCS Assocs., 3322 S. Memorial 

205·881 ·6220 
Cal Anaheim. Blair Assocs., 421 N. Brookhurst 

714·635·1350 
Cal Los Altos. J. Stone, 339 S. San Antonio 

415·948·4563 
Colo Englewood, PLS Assocs., 8080 E. Union 

303·771·0140 
Fla Orlando. BCS·Assocs., 940 N. Fern Creek 

305·843·1510 
III Rosemont, Cozzens & Cudahy, 9501 Devon 

312·825·1144 
Ind Indpls., Cozzens & Cudahy, 21 Beachway 

317·244·2456 
MassBurlington, Lancer Assoc., 16 Adams St. 

617·272·6445 
Md KenSington, Elctrn. Mktg., 11501 Huff 

301 ·881 ·5300 
Mich Royal Oak, Cozzens & Cudahy, 127 Edmund 

313·585·5159 
Minn Mpls., Cozzens & Cudahy, 7450 France S. 

612·920·1022 
Mo Edmundson, Cozzens & Cudahy, 10534 Natural 

Bridge 314·423· 1234 
NJ Ft. Lee, Tech. Mktg., 4 Horizon 201 ·224·6911 
NM Albuquerque, PLS Assocs., 4300 H Silver S.E. 

505:255·2330 
NY Binghampton, NACO Elctrns., 3 Hastings 

, 607·724·8288 
NY No, Syracuse, Naco Elctrns., Box 248 

315·699·2651 
NY Rochester, Naco Elctrns., 74 Park Ave. 

716·244·4720 
NY Schenectady. NACO Elctrns., 1032 Merlin 

. 518·785·3750 
NY Utica, Naco Elctrns., 2631 Edgewood Rd. 

. 315·732·1801 
NC Greensboro, BCS, 1039 E. Wendover 

919·273·1918 
Ohio Medina, Cozzens & Cudahy, 735 S. Court 

216·725·5660 
Okla Tulsa, C. Wolf Co., 5546 S. 78th E. Ave. 

918·622·9233 
Pa King of Prussia, Elctrn. Mktg., 210 Goddard 

215·265·1600 
Tex Ft. Worth, C. Wolf Co., 3327 Winthrop 

817·738·1702 
Tex Houston, C. Wolf Co .. 4031 Broadway 

713·643·2114 
Utah Salt Lake City, PLS Assocs., 5219 Major 

801 ·262·2866 
WashSeattle, R. Drake, 6133 Maynard Ave. 

206·763·2755 

See Page 957 for TRADE NAME DIRECTORY 

WElTER MANN ELCTRNS., 4549 North 38th St.. 
Milwaukee, Wisc., 53209, Tel: 414·444·5097; Pres: 
B.R. Weitermann 

WEKSLER INSTRS. CORP., 80 Mill Rd., Freeport, N.Y., 
11520, Tel: 516·623·0100; Sis. Mgr: E.T. Oettinger 

,WELCO INDS. INC., 9027 Shell Ave., Cincinnati, Ohio, 
45236, Tel: 513·891·6600, TWX: 810·461·2594; Sis. 
Mgr: R. Laufman 

WELDOTRON CORP., Elctrns. Div., 1532 S. Washington 
Ave., Piscataway, N.J., 08854, Tel: 201·752·6700, 
TWX: 710·997·9502; Sis. Mgr: L. Siegel 

WELLER, Div. Cooper Inds., Inc" 100 Welleo Rd., 
Easton, Pa., 18042, Tel: 215·258-5371: V.P. SIs: R.W. 
Brady ...................................................................... Pg. 2946 
Cal Danville, Straube Assocs., 401 S. Hartz 

415·837·8151 
Cal Inglewood, V & L, 3412 W. Century Blvd. 

213·671·7688 
Cal' Menlo Pk., Straube Assoc., 843 Willow 

415·323·2476 
Colo Boulder, Straube Assoc., Box 1649 303·443-8600 
Fla Clearwater, WMM, 1260A S. Highland 

813·446·0075 
III Chicago, Ellinger. 6580 Northwest Hwy. 

312·763·1570 
Ind Indianapolis, L. Devoe, 665 E. 61 st St. 

317·257·1227 
Iowa Clarion, Ellinger SiS., 309 4th Ave., SE 

515·532·3218 
Md Lutherville·Timonium, Naudain, B'ox #1 

301 ·252·5378 
MassNeedham, Coakley, Boyd & Abbett, 1424 

Highland 617-444·5470 
Minn Mpls., D. Swanson, 2655 Brighton NE 

612·789·5636 
Mo 5t. Louis, Ellinger Sis., 4969 Bancroft 

314·352·2027 
,NJ Mt. Laurel, Naudain Assocs., Rt. 73 & -- ". ,,_. ..-.... -- ,,- ... 

na"'ULDY¥UUU rn"y. uuo~c:. •. h.J· I UU I 

NY Great Neck, F. Tylinski, 425 Northern 
516-466·9070 

NY Syracuse, Carlen Reps., 3650 James 
315·437·2921 

NC Smithfield, Byrd & Barbour SiS., Box 30 
919·934·8136 

Tex Dallas, Bouillion Engrg., 1715 Matagorda 
214·376·1929 

Utah Morgan, Straube, RFD # 1 Highlands 
801 ·829·6448 

WashSeattle, R. Johnston, 1011 N.E. 69 St. 
206·524·5170 

WELLS ELCTRNS .. INC .. Dynablast Div., 1701 S. Main St., 
So. Bend, Ind., 46623, Tel: 219·287·5941; Gen'l. Mgr: 
D.P. Mydlach 

WELLS ELCTRNS., INC., WELTEK DIV., 1701 S. Main St., 
So. Bend, Ind., 46623, Tel: 219·287·5941; Gen. Mgr: T. 
Thomas 

WELSH, W.H. CO., INC., 2241 Indiana Ave., Chicago, III., 
60616, Tel: 312·225·5454; Sis. Mgr: C.L. Matthews 

WELTRONIC CO., 19500 W. Eight Mile Rd., Southfield, 
Mich., 48075, Tel: 313·444·4880; Sis. Mgr: L.R. Broniak 

WELW¥N ELEC., L TO., Bedlington, Northumberland, 
England, Tel: Bedlington 2181 

WELWYN INT'L, INC., 811 Sharon Dr., Westlake, OhiO, 
44145, Tel: 216-871-8900; Sis. Mgr: A. Askew 

Pg.2900 
Cal Fremont, H.K. Foraker Co., Box 1325 

. 415·657·2213 
Cal Monrovia, Simpson Sis., 232 W. Maple 

213·359·8132 
Conn Hamden, Impact SiS., 60 Connolly 203·248·9368 

·111 Skokie, Mar·Con Assocs., 4836 Main St. 
312·675·6450 

Md Baltimore, White & Co., 7 Church 301 ·484·5400 
MassWaltham, Impact SiS., 223 Crescent 

617-893·2850 
Minn Mpls, Bitronics SiS., 6245 Thomas Ave. So. 

. 612·888·7044 
Ohio Lakewood, Baehr, Greenleaf & Assoc., 14700 

Detroit Ave. 216·221 ·9030 
Tex Dallas, D.G. Neely Assoc., Box 34796 

214·241·6741 
WashSeattle, J. Chase Co., Box 249 206·774·3586 

WEN PRODS., INC., 5810 Northwest Hwy., Chicago, III., 
60631, Tel: 312·763·6060; Sis. Mgr: D.O. Peel 

WENDELL FABRICS CORP., 1220 Broadway, New York, 
N.Y., 10001, Tel: 212·LA·4·1322; Sis. Mgr: W. Atkins 

WENDON CO., INC., 17 Irving Ave., Stamford, Conn., 
06902, Tel: 203·348·6271; Sis. Mgr: D. Bosak 

WENESCO INC., Box 303 Northtown Sta., Chicago, III., 
60645, Tel: 312·523·5455; Sis. Mgr: B. Lowe 

Advertisement --­

Wenesco products include complete 
wave soldering systems to handle P.C, 
boards up to 20 inches wide, flow sol· 
'der dippers for components and IC reo 
moval, solder pots, fluxers, preheaters, 
and a variety of multi purpose tanks. 
Compare our features and prices 
before you buy. 

WENTWORTH LABS, INC., Rte. 7, Broadfield, Conn., 
06804, Tel: 203·775·1750; i;l'- '.lgr: A. Evans 

WER IND'L. CORP., 3036 Alt Illvd., Grand Island, N.Y., 
14072, Tel: 716·773·2321; Sis. Mgr: F. Kretzschmar 

WESCO ELEC. CO., INC., 27 Olive St., Greenfield, Mass., 
01301, Tel: 413·774·4358; Sis. Mgr: J.R. DeSanty 
--- Advertisement ----

Wesco manufactures a complete line 
of Mylar, metallized Mylar, polysty. 
rene, polycarbonate and metallized 
polycarbonate capacitors. Precision, 
close tolerance, thermal cycling, sta· 
bility, are all included as standard pro· 
cesses. Delivery on almost any value 
within catalog capacity spectrum, is 
from stock to I week in prototype 
quantities and 3 to 4 weeks in produc· 
tion quantities. 

WEST COAST ELEC. MFG. CO., 233 W. 116th PI., Los 
Angeles, Cal., 90061, Tel: 213·PL·5·1138; Sis. Mgr: 
W.E. Seal 

WEST COAST RESCH. CORP., Box 25061, Los Angeles, 
Calif., 90025, Tel: 213·GR·8·8833; Gen'!. Mgr: H.M. 
Spivack 

WEST INSTR. DIV., Gulton Inds., Inc., 3860 N. River Rd., 
Schiller Pk., III., 60.176, Tel: 312·678·6400; Sis. Mgr: J. 
Rothenbach 

WESTAMP, INC .. 1542 15th St .. Santa Monica, Cal., 
90404, Tel: 213·393·0401; Sis. Mgr: B. Vesser 

I.A!=:e:~=~~ ~.~~~. ~~ .. ~~~~ '.".'::~:::~ ~"!:'~'. ~::,::~=. . 
Cal., 95476, Tel: 707·938·2121; Sis. Mgr: R.R. 
Westberg 

WESTERN COATING CO., Box 598, Royal Oak, Mich., 
48073, Tel: 313·JU·8·3311 

WESTERN COIL & ELEC. CO., 215 State St., Racine, 
Wise., 53403, Tel: 414·632·4741; Sis. Mgr: W.T. Lewis 

WESTERN ELCTRN. PRODS. CO., 107 Los MOlinos, San 
Clemente, Cal., 92672, Tel: 714-492·4677; Sis. Mgr: 
A.P. Schreiber 
--- Advertisement ---

Thermal Wire Strippers assure free· 
dom for nicked and cut wire strands. 
Six models available for both proto· 
type and production line operation. 
Strips Teflon' as well as lower· melting 
plastic insulation such as vinyl, po· 
Iyethylene, nylon, dacron, rayon, etc. 
Used on finest stranded wire as well as 
large coaxial cable without any adjust. 
ment. Also available are automatic 
measuring wire and tubing cutters as 
well as coaxial cable strippers. 1m· 
mediate delivery. Ask for catalog. 

WESTERN GEAR CORP., Electro Prods. Oper., Dept. E, 
75 W. Green St., Pasadena, Cal., 91105, Tel: 
213·796-4395, TWX: 213·639·6541; Sis. Mgr: J.A. 
Neumayer 

WESTERN GOLD & PLATINUM CO., Sub. Wilbur B. Driver • 
Co., 525 Harbor Blvd., Belmo."t, Cal., 94002, Tel: 
415·593-3121, TWX: 415·594·8855; Sis. Mgr: H. 
Mason 

WESTERN INDICATOR CO., 9835 Dupree St., So .. EI 
Monte, Cal., 91733, Tel: 213·442·4700; Sis. Mgr: J.N. 
Dupree 

WESTERN MAGNETICS, INC., 1733 Flower St, Giendale, 
Cal., 91201, Tel: 213·245·731 1; Sis. Mgr: H.J. Litzinger 

WESTERN MICROWAVE LABS., 16845 Hicks Rd., Los 
Gatos, Cal., 95030, Tel: 408·266-4820, TWX: 
9.10·338-0032; Sis. Mgr: D. Sanders 

WESTERN RESERVE ELCTRNS., 2150 Highland Rd., 
Twinsburg, Ohio, 44087, Tet 218-425-4951; V.P. Sis. 
Mgr: F.W •. Sawonik ...................... _ ............. Pgs.580,581 
WESTERN SKY IND., 21300 Cloud Way, Hayward, Calif., 

. 94545, Tel: 415·783-0600; Sis. Mgr: R.L. Henderson 
WESTERN TELEMATIC, INC., 5507 Peck Rd., Arcadia, 

Cal., 91006, Tel: 213·442·1862; Sis. Mgr: 
WESTE:RN TRANSFORMER CO., Box 370, Tijeras, N. M., 

87059, Tel: 505·282·3118; Sis. Mgr: J. Keulen ' 
WESTINGHOUSE ELEC. CORP., Defense Prods., P.O. 

Box 2278, Pittsburgh, ·Pa., 15108, Tel: 412·255-3800; 
Mktg. Mgr: H.D. Ellrod 

WESTINGHOUSE ELEC., Elctrn. Tube, Box 284, Elmira, 
N.Y., 14902, Tel: 607·739·7951; Mktg. Mgr: J. Baker 
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WESTINGHOUSE ELEC., Environmental Sys., 4300 36th 
SI., S.E., Grand Rapids, Mich., 49508, Tel: 
616-949-1050; Sis. Mgr: J. Munsey 

WESTINGHOUSE ELEC., General Control, Buffalo, N. Y., 
14240, Tel: 716-631-2440; Mktg. Mgr: W.J. Brown 

WESTINGHOUSE ELEC., Ind'i. Equip., Box 300, 
Sykesville, Md., 21784, Tel: 301-787-28'00 

WESTINGHOUSE ELEC. CORP., Ind'i. Grp., 
Westinghouse Bldg., Pittsburgh, Pa., 15222, Tel: 
412-255-3321 

WESTINGHOUSE ELEC., Ind'i. Plastics, 1585 Lebanon 
School Rd., W. Mifflin, Pa., 15122, Tel: 412-256-3971; 
Mktg. Mgr: S.F. StIlhman 

WESTINGHOUSE ELEC., Lamp Div., Parts SiS., 1 
Westghse Plaza, Bloomfield, N. J., 07003, Tel: 
201-465-3325; Mktg. Mgr: R.M. Harris 

WESTINGHOUSE ELEC_ CORP., Relay-Instr_ DiY., Plane 
& Orange Sts.,'Newark, N.J., 07tOl, Tel: 201-621-9000; 
Mktg. Mgr: J.M. Heggy _ ... _._ ............. _ .•.. __ ......... _ ••••• Pg. S82 
Ala Birmingham, 1420 Bank for Savings & Trust 

205-323-2411 
Ala Mobile, Two Office Pk. Bldg., 273 Azalea Rd. 

205-344-4373 
Ariz Phoenix, 2200 N. Central 602-258-7214 
Ark Little Rock, 103 W. Capital SI. 501-376-3462 
Cal Bakersfield, 214 Bernard SI., Ste. C 

805-327-7633 
Cal City of Commerce, 6252 Telegraph Rd. 

213-685-9420 
Cal Compton, 18020 S. Santa Fe Ave. 213-638-7781 
Cal, Emeryville, 5815 Peladeau SI. 415-652-3770 
Cal Fresno, 2608 California Ave. 209-264-5091 
Cal Los Angeles, 600 SI. Paul Ave. 213-482-9660 
Cal Riverside, 3723 Tibbetts SI. 714-682-6551 
Cal Sacramento, Box 15208 916-922-7071 
Cal San Diego, 1365 Sixth Ave. 714-234-4651 
Cal San FranCiSCO, One Maritime Plaza 415-392-5353 
Cal Sunnyvale, Hendy Ave., Bldg. 73 408-735-2191 
Colo Denver, 55 W. Fifth Ave. 303-534-8121 
Conn Hartford, 360 Market SI. 203-249-5792 
DC Washington, 1625 K SI., N.W. 202-628-8843 
Fla Jacksonville, 841 Miami Rd., 1115 Prudential 

Bldg. 904-356-5811 
Fla Miami, Box 694 305-634-5461 
Fla Orlando, Box 20513 305-841-3421 
Fla Tampa, 5444 Bay Ctr. Dr. 813;876-5141 
Ga Albany, Box 532 ' 912-436-0144 
Ga Atlanta, 1299 Northside Dr., N.W. 404-351-5200 
Haw Honolulu, Box 2321 808-574-581 
IdahoBoise, Box 8263 208-344-2502 
III Aurora, 77 S. Broadway 312-897-4293 
III Chicago, 10 S. Riverside Plaza 312-461-7200 
III Danville, 603 N. Gilbert SI. 217-442-1901 
III Peoria, 915 N. Adams SI. 309-673-0754 
III Rockford, 2121 i5th SI. 815-398-3591 
Ind Evansville, 403 S. Third Ave., Box 545 

812-425-7146 
Ind FI. Wayne, 727 S. Clinton SI. 219-742-0221 
Ind Hammond, 6355 Indianapolis Blvd. 219-844-9400 
Ind Indianapolis, 1560 Stadium Dr. 317-632-3301 
Ind So. Bend, 2015 Western Ave. 219-287-1051 
Iowa Cedar Rapids, 210 Dows Bldg. 319-366-0781 
Iowa Davenport, 1531 W. River Dr., Box 3868 

319-323-2761 
Iowa Des Moines, 101 12th SI. 515-283-2081 
Kans Wichita, Box 967 316-591-3411 
Ky Louisville, 1941 Bishop La. 502-459-5440 
La Baton Rouge, 440 3rd SI., Box 2883 

504-348-5759 
La New Orleans, Box 19657 504-486-6141 
La Shreveport, Box 1661 318-425-2435 
Me Augusta, 9 Bowman SI. 207-623-4571 
Md Baltimore, Instr. Specialties, 3100 Wash. 

301-644-0200 
Md Towson, 1055 Taylor Ave. 301-828-5400 
MassBoston, Prudential Tower Bldg. 617-542-0600 
MassSpringfield, Box 1611 413-734-4936 
MassWorcester, 3 Rockdale SI. 617-853-2680 
Mich DetrOit, 5757 Trumbull Ave. 313-872-7010 
Mich Grand Rapids, 281 Leonard, N.w. 616-459-4664 
Mich Jackson, 715 W. Michigan Ave., Box 746 

517-787-3630 
Mich Saginaw, 4855 State SI. 517-793-5100 
Minn Duluth, 330 S. First Ave., E. 218-727-1541 
Minn Minneapolis, 3501 S. Highway 100 612-927-6551 
Miss Jackson, Box 2168 601-354-2373 
Mo Kansas City, 1215 w. 12th SI. 816-421-7122 
Mo SI. Louis, 411 N. 7th Ave. 314-421-6911 
Mont Butte, 949 S. Montana SI. 406-792-2301 
Neb Omaha, 117 N. 13th SI. 402-345-8700 
NJ E. Orange, 67 Evergreen PI. 201-465-0222 
NM Albuquerque, 5301 Central Ave., N.E. 

NY Albany, 17 Warehouse Row 
NY Buffalo, 700 Ellicott Sq. 
NY New York, 200 Park Ave. 

505-265-6647 
518-459-1820 
716-854-3966 
212-692-3211 

NY Olean, 309 Exchange Nat'1. Bank Bldg. 
716-372-0040 

NY Rochester, 711 Exchange SI. 716-232-4380 
NY Syracuse, 4030 New Court Rd. 315-463-9581 
NY Vestal, Box 148 607-729-2258 
NY Watertown, 32 The Arcade 315-788-2071 
NC Charlotte, 2001 W. Morehead SI. 704-377-3471 
NC Greensboro, 1020 E. Wendover Ave. 

919-273-5551 
NC Raleigh, Box 10386 919-834-4375 
Ohio Akron, 158 E. Voris SI. 216-376-2171 
Ohio Cincinnati, 7710 Reading Rd. 513-475-7400 
Ohio Cleveland, 55 Public Sq. 216-579-2121 
Ohio Clevelhnd, Weschler Elec. Corp., 4250 W. POth 

SI. ' 216-251-4609 
Ohio Columbus, 940 Williams Ave. 614-294-5261 
Ohio Dayton, 1306 Farr Dr. 513-461-3720 
Ohio Toledo, 245 Summit SI. 419-248-6681 
Ohio Youngstown, 246 W. Wood SI. 216-744-8911 
Okla Oklahoma City, 120 N. Robinson SI. 

405-528-2911 
Okla Tulsa, 915 Enterprise Bldg. 918-583-3191 
Ore Eugene, 1345 Olive SI. 503-342-3083 
Ore Medford, Box 1487 503-773-1845 
Ore Portland, Box 12265 503-224-4200 
Pa Allentown, Box 59 215-432-6841 
Pa Bala Cynwyd, One Decker Sq. 215-878-1300 
Pa Erie, 1107 Hess Ave. 8,14-452-4867 
Pa Johnstown, 107 Station SI. 814-288-1559 
Pa Pittsburgh, Box 1017 412-255-3800 
Pa Wilkes Barre, 267 N. Pennsylvania Ave. 

717-825-7337 
Pa Williamsport, 202 Basin SI. 717-322-6183 
SC Columbia, 1710 Gervais St. 803-256-1511 
SC Greenville, 292 Pleasantburg Bldg. 803-232-5695 
Tenn Chattanooga, 305 Provident Bldg. 615-267-4361 
Tenn Kingsport, 433 E. Center SI. 615-247-5167 
Tenn Knoxville, 808 Campbell Ave., S.E. 615-522-8101 
Tenn MemphiS, 1520 First Nat'\. Bank Bldg. 

901-526-8546 
TFmn N::\~hvilIA 110-?1!=:t AVA ~ A1f\_?4?_~~Of\ 

Tex AmarillO, 301 Polk St. 806-372-3259 
Tex Beaumont, 1103 Beaumont Savings Bldg. 

713-838-6333 
. Tex Corpus Christi, Corpus Christi State 'Nat'1. Bldg. 

512-883-9236 
Tex Dallas, 8400 John W. Carpenter Frwy. 

214-631-2811 
Tex EI Paso, Southwest Ctr., 300 E. Main St. 

915-542-1744 
Tex Houston, 507 Dallas Ave. 713-224-7791 
Tex Houston, D. Dashiell Co., 6161 Wash. , 

713-869-4878 
Tex Lubbock, Box 6399 806-792-2811 
Tex Odessa, 300 N. Jackson SI. 915-337-1822 
Tex San AntoniO, 201 N. St. Mary's SI. 512-223-9181 
Utah Salt Lake City, 1680 S. Redwood Rd. 

801-486-8751 
Va Richmond, 4000 W. Broad SI. 703-649-9061 

'Va Roanoke, Box 2547 703-342-8925 
WashSeattle, 19 W. Harrison 206-623-7001 
WashSpokane, Box 2987 509-535-3521 
WVa Bluefield, 704 Bland SI. 304-325-7215 
WVa Charleston, 1204 Kanawha Blvd., E. 

WVa Fairmont, 10th & Beltline 
WVa Huntington, 1029 7th Ave. 
WVa Wheeling, Box 431 
Wisc Appleton, 315 W. Wisconsin Ave. 
Wisc Madison, Box 3099 
Wisc Milwaukee, Box 1207 

304-346-9606 
304-363-0400 
304-529-7146 
304-232-4100 
414-739-2313 
608-257-4517 
414-276-1800 

WESTINGHOUSE ELEC., Semiconductor Cly., 
Youngwood, Pa., 15697, Tel: 412-WA-S-7272, 'TwX: 
510-468-2840; Sis. Mgr: Mauri Sardl .... Pgs. 1858·1864 
Cal Los Angeles, 600 St. Paul Ave. 213-482-9660 
Cal Sunnyvale, Bldg. 73, Hendy Ave. 408·735-2191 
Fla Orlando, 1040 Woodcock Rd. 305·841-3421 
III Chicago, 10 S. Riverside Plaza 312·416-7200 
Ind FI. Wayne. Anthony Wayne Bank Bldg. 

Md Baltimore, Box 1693 
MassBoston, 800 Boylston St. 
Mich Southfield, 24700 Mile Rd. 
Minn Minneapolis, 3501 S. Hwy. 100 
NJ Newark, 67 Evergreen PI. 
NY Mineola, 1501 Franklin Ave. 
NY Poughkeepsie, 50 Pershing Ave. 
NY Rochester, 711 Exchange St. 
Ohio Cleveland, Illuminating Bldg. 
Ohio Dayton, 1306 Farr Dr. 
Pa Bala Cynwyd, One Dec~er Sq. 
Pa Youngwood 
Tex Dallas, 8400 John C,!rpenter Frwy. 
Wisc Milwaukee, 731 N. Jackson 

219·742-0221 
301·765-1000 
617-542·0600 
313·352-9000 
612·927-6551 
201-465-0222 
516-248-9810 
914-454-1024 
716-232-4380 
216-579-2174 
513-461-3720 
215-878-1300 
412-925-7272 
214-631-2811 
414-264-6400 

WES· WHI 
WESTINGHOUSE ELEC., Specialty Elctrns. Div., 7800 

Susquehanna St., Pittsburgh, Pa., 15221, Tel: 
412-256-5175; Sis. Mgr: M.C. Ferrara 

WESTINGHOUSE ELEC., Specialty Metals, R.D. 1/2, Box 
45, Blairsville, Pa., 15717, Tel: 412-459-9400; Mktg. 
Mgr: R.B. MacDonald 

WESTINGHOUSE ELEC., Specialty Transformer. Box 231, 
Greenville, Pa., 16125, Tel: 412-981-1611; Mktg. Mgr: 
R.B. Hart 

WESTINGHOUSE ELEC.INT'L., 200 Park Ave., New York, 
N.Y., 10017, Tel: 212-692-3211; Pres: J. de Cubas 

WESTMORELAND PLASTICS CO., 135 Gertrude St., 
. Latrobe, Pa., 15650, Tel: 412-539-1612; Sis. Mgr: E.R. 

Hatfield 
WESTON COMPS. DIV., Weston-ArChbald, Archbald, Pa., 

18403, Tel: 717-876-1500, TWX: 717-770·2928; Sis. 
Mgr: F.J. Butteri 

WESTON HYDRAULICS, DIV., Borg-Warner Corp., 7500 
Tyrone Ave., Van Nuys, Calif., 91409.. Tel: 
213-781-4000, TWX: 910-495-1726; Sis. Mgr: D.G. 
Sherman 

WESTON INSTRS., INC., Daystrom Ind'i Gage Div., 
Archbald, Pa., 18403, Tel: 717-876-1500, TWX: 
717-770-2919 

WESTON INSTRUMENTS, INC., 614 Frelinghuysen Ave., 
Newark, N.J., 07114, Tel: 201-243-4700, TWX: 
710-995-4616 

WESTON INSTRS. DIV., Weston Instrs., Inc .. County Line 
Rd., Hatboro, Pa, 19040, Tel: 215-872-1240, TWX: 
510-665-6589; Mktg. Mgr: W.A. Buck 

WESTON-MAGNETICS, Weston Comps. Div., Weston 
Instrs., Inc., Archbald, Pa., 18403, Tel: 717-876-1500, 
TWX: 717-770-2919 

WESTON-TRANSICOIL, Weston Comps. Div., Worcester, 
Pa., 19490, Tel: 215-277-1300, TWX: 510-660-0132; 
Dir. Mktg: E.F. Hall 

WESTRONICS, INC., 3605 Mc Cart SI., Ft. Worth, Tex., 
'16110, Tel: 817-926-2621; Mktg. Mgr: J.J. Meny 

WHALITE MFG. CO., Rte. 1/202, Montville, N.J., 07045, 
Tel: 201-335-1100; Sis. Mgr: N. L. Meyerson 

WHARTON UNITOOLS, 8-10 Lake SI., Moosup, Conn., 
06354, Tel: 203-564-2254; Sis. Mgr: R.H. Rich 

WHEELABRATOR CORP., Wheelabrator Div., 1478 S. 
Byrkit St .. Mishawaka, Ind .. 46544, Tel: 219-255-2141; 
V.P. Sales: L.J. Kohlmeyer 

WHEELER LAB. OF HAZELTINE CORP., Greenlawn, N.Y., 
11740, Tel: 516-261-7000; Pres. D. Westermann 

WHEELOCK SIGNALS, 273 Branchport AYe., Long 
Branch, N_J., 07740, Tel: 201·222-6880, TWX: 
201-222·7091; V.P·Mktg: H.T. Pascale ....... _ .... Pg. 1791 
Ariz Phoenix, Portis & Assoc., Box 15238 

602-947-4379 
Cal 'Los Angeles, E.E. Strassner, 3121 Los Feliz 

213-666-1511 
Cal San Jose, Intrepid Sis., 1052 W. Riverside 

415-964-6881 
Conn No. Haven, Compo Rep. Assoc., 22 Broadway 

203-239-9762 
Fla Orlando, Gra-Mar, 3113 Lawton 305-841-2330 
III Northfield, Ryan Sis. Co .. Box 129 
Ind Fort Wayne, Ryan Sis. Co .• Box 2515 
Md Hyattsville. Wyncote Instr.. 3400 Toledo Ten. 

301-779-7444 
Mass Needham, Compo Rep. Assoc., 1116 Great Plain 

617-444-2484 
Minn Mpls, R.w. Marshall Co., 6101 Excelsior 

612-929-0457 
NJ , E. Orange, Masin-Esco, 263 Central . 

201-674-8505 
NY Clarenc9.Rep Tech, Box 156 716-684-6250 
NY Syosset, Masin-Esco, 333 Jac,kson 516-364-0310 
NY Syracuse, Rep Tech,'2oo2 Telill 315-437-2845 
Ohio Dayton, Mid West Mktg., 137 lakeview. 

513-433-2511 
Pa Ambler, Wyncote Instr., 365 E. Butler 

215-843-2440 
Tex Dallas, Texport Elctm. SiS., 2837 Anode 

214-631-6270 
EXP: Ohio, Chagrin Falls, Midwest Mktg., 15435 Dale ' 

Rd. 
WHISTLER ELCTRNS., INC., 8613 Yolanda Ave., 

Northridge, Cal., 91324, Tel: 213-349-7100; Sis. Mgi: 
D. G. McBride 

WHITAKER CABLE CORP., 1301 Burlington St.. N. Kansas 
City, Mo., 64116, Tel: 816-471·4640; Sis. Dir: C.J. 
Owen 

WHITE INSTRS., INC., Box 698, Austin, Tex., 78767, Tel: 
512-892-0752; Sis. Mgr: W. Robertson cont'd 
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MANUFACTURERS & SALES OFFICES DIRECTORY WHI- WOO 
conl'd --- Advertisement --'-­

Manufacturers of wave filters, active 
and passive, in the audio spectrum and 
below. Standard and custom low, high, 
band pass and reject designs-- Butter­
worth, Chebishev, Bessel or elliptic re­
sponse characteristics-- wide range of 
source and load impedances. Tuned, 
self-contained units ready to use-· no 
external components to add. Rapid 
manufacture and delivery of produc­
tion quantities. Fast prototype service. 

WHITMAN CORP., 1725 Powers St., CinCinnati, Ohio, 
45223, Tel: 513·541·3223; Sis. Mgr: S. Erhardt 

WHITMOR WIRE & CABLE. 13161 Sherman Way. No, 
Hollywood. Cal.. 91605. Tel: 213-764-6296. TWX: 
910-499-2159; Sis. Mgr: J.J. Serago ................ Pg.3070 
WHITSO, INC, 9330 Byron St., Schiller Park, III., 60176, 

Tel: 312-678·5200, TWX: 312-678·2672; Genl. Sis. 
Mgr: A. Palo[!lJ1 

WHITTAKER CORP., 10880 Wilshire I;llvd., Los Angeles, 
Cal., 90024, Tel: 213-475·9411, TWX: 910-342·7565 

WIEGAND, EDWJN L. CO., Div. Emerson Elec. Co., 7705 
Thomas Blvd., Pittsburgh, Pa., 15208, Tel: 
412·242-6400, TWX: 710·664·4449; Sis. Mgr: S. 
Campanella 

WILBRECHT INC •• 240 Plato Blvd •• St. PaUl. Minn. 55107. 
Tel: 612-222-2791; Sis. Mgr.: J.K. Wilbrecht 

,Pg.1961 
III Chicago, Memac SiS., 4740 N. Austin 

312·545-1033 
WILCO CORP., 4030 W. Tenth St., Indianapolis, Ind., 

46222, Tel: 317·244·2516 

WILCOX PRODS. CO., Sub. ITT Thermotech. Inc •• 1202-
S. Fifth St •• Hopkins. Minn., 55343. Tel: 612-938-7671; 
SIs. Mgr: E. Ostergard ............................ Pgs. 2766-2773 
Ariz Phoenix, D. Dick, 4710 N. 15th Ave. 602-277·9740 
Cal Burbank, Secana, 1613 W. Burbank Blvd. 

213-849-6848 
Cal San Leandro, C. Crisler, 14622 Wicks Blvd. 

415-357-1150 
ConnW. Hartford, D. Kelley, 28 Whiting La. 

203·233-0870 
Conn W. Simsburg, Anchor Engrg., 6 Arrowhead Dr. 

203·658-6261 
Fla St. Petersburg, Fla. Div., 3200 Tyrone Blvd. 

813·347-2191 
III Chicago, J. Robinson, 1721 W. Division 

312-252·3400 
III Norridge, B. Reynolds, 5135 N. Monterey 

312·457-1190 
Ind Ft. Wayne, A. McCampbell, 3715 Nokomis 

, 219-747-9697 
Iowa Des Moines, F. Wilcox Co., Inc., Box 1056 

515·255·8416 
Kans Mission, Inland Assocs., 6047 Howe Dr. 

913·362-2366 
Mass Wellesley Hills, Anchor Engrg., 40 Wash. 

, 617·235·6330 
Mich Detroit, G. Hall, 10432 W. McNichols Rd. 

313·864-1368 
Mich Farmington, L. George, 32500 Grand River 

31.3·474-1505 
Minn Mpls., W.J. Houlihan, 6030 Wayzata Blvd. 

612-545-2538 
Mo St. Louis, E Monnig, 3 Laymont 314·991-2512 
NJ Roselle, Midlantic Plastic SiS., 208 Columbus Ave. 

, 201-241-3875 
NY Manhasset, Kaelber & Mack, 75 Plandome 

516-627·6620 
NY Rochester, P. Schumacher, Box 8399 

716-235·2123 
NC Greensboro, Mfgs. SiS., Box 20005 919-274·2474 
Ohio Cleveland, G. Richards, 14237 Detroit Ave. 

216-221-3634 
Okla Tulsa, T.J. Ray Co., Box 45191 918-627-1515 
Ore Portland, C. Riggs, 422 NW. 8th 503·226-3286 
Pa Ardmore, Midlantic Plastic SiS., 125 Coulter Ave. 

215·649-2436 
WashSeattle, J. Noll, 314 2nd Ave., S. 206·623·5709 
Wisc Butler, D. Jensen, 5170 N. 125th St. 

414-781-2260 

WILD ROVER CORP., Herbert Ave •• Box 205. Closter. 
N.J., 07624. Tel: 201-768-8393; Sis. Mgr: A.M. Adelson 

Pg.1962 
Ariz Phoenix, Luscombe Engrg. Co., 222 W. Osborne 

Rd. 602-274-1542 
Cal Pasadena, Luscombe Engrg. Co., 610 S. Arroyo 

Pkwy. 213-684-2000 
Cal San Mateo', Luscombe Engrg. Co., 220 E. Third 

Ave. 415·342-7057 
Conn New Haven, R.H. Sturdy & Co .. Box 5385 

203·288·2200 

See Page 957 for TRADE NAME DIRECTORY 

III Chicago, Olson Engrg. & Sis., 1921 N. Harlem 
Ave. 312·622·9778 

Md Bethesda, A.R.A. Elctrns., 7805 Old Georgetown 
Rd. 301-657·2585 

MassWeliesley Hills, R.H. Sturdy & Co., 204 Worcester 
St. 617·235·2330 

Mich Detroit, Basic Service, 16544 Plymouth Rd. 
313-837·8820 

NJ Ridgewood, Instr. Sis., Box 403 201-445'5210 
NY Hyde Pk., R. P. Kennedy Co., Inc., Green Tree 

Dr., N. 914·229-2269 
NY Rochester, R. P. Kennedy Co., Inc., 39 Saginaw 

Dr. 716-271·6322 
Ohio Vermillion, R. Howley Co., Box 197 216-967·7000 
Pa New Britain, Kastle Assocs., 434 E Butler Ave. 

215-348-4466 
Tex Dallas, EB. Robertson, Inc., 1339 Plowman Ave. 

214·942·8486 
Tex Houston, E.B. Robertson, Inc., 4101 San Jocinto 

713·529-3797 
WILDER ENGRG. PRODS., 715 Kedzie, Chicago, III., 

60612, Tel: 312·826·6161; Sis. Mgr: L. Lynd 
WILDER MFG. CO., INC., Mechanic St. & Erie A.A., Port 

Jervis, N.Y .. 12771, Tel: 914-856·5188 
WILKENS, ALWIN FR., INC., Rte. 22, Pawling, N.Y., 12564, 

Tei: 914-855·5510; Pres: A.Fr. Wilkens 
WILKINSON CO., 31011 Agoura Rd., Westlake Village, 

Cal., 91361, Tel: 213·889·0050; Sis. Mgr: R.L. Haynes 
WILKINSON ELCTRNS., 1937 MacDade Blvd., Woodlyn, 

Pa., 19094, Tel: 215-874-5236; Sis. Mgr: G.P. Wilkinson 
WILLARD LABS. (E), 4221 Redwood Ave., Los Angeles, 

Cal., 90066, Tel: 213-390·3626; Sis. Mgr: D. Nigro 
WILLIAMS J.H. & CO., United Greenfield Div. TRW, Inc., 

.400 Vulcan St., Buffalo, N.Y., 14207, Tel: 
716·875·3200, TWX: 710·522·1747;. Sis. Mgr: W. 
Woodbury 

WILLIAMS PRECIOUS METAL DIV., Williams Gold 
Refining, 2978 Main St., Buffalo, N. Y., 14214, Tel: 
716·837·1000; Sis. Mgr: G. Keller 

WILLIAMSON CORP., 1152 Main St., Concord, Mass., 
01742, Tel: 617·369·9607; Sis. Mgr: W.A. Barron 

WILMAD GLASS CO., INC., Buena, N.J., 0831,0, Tel: 
609-697-3000; Sis. Mgr: A. Pyne , 

WILMER MFG. CO., 11403 Frederick Ave., Beltsville, Md., 
20705, Tel: 301·474·1131; Sis. Mgr: L.E. Wright 

WILMINGTON CONTROLS OIV •• See Ledex. Inc. 
WILTRON CO., 930 E. Meadow Dr., Palo Alto, Calif., 

94303, Tel: 415·321-7428; Sis. Mgr: W. Oliver 
WINATIC CORP., 409 Commerce Rd., Vestal, N. Y., 13850, 

Tel: 607-729·6318; Sis. Mgr: B. Howe 

WINCHESTER ELCTRNS. OIV.. Litton Sys.. Main & 
Hillside Aves.. Oakville. Conn.. 06779. Tel: 
203-274-8891. TWX: 710-478·3394; Mktg. Mgr: J.F. 

, Bradley ........................................................ Pgs. 2724,2725 
Ariz Tempe, Winchester Elctrns., 424 W. Bway. 

602-968·2455 
Cal No. Hollywood, Winchester Elct., 5451 Laurel 

Canyon 213-877-2505 
Cal Sunnyvale, Winchester Elct., 1001 W. Maude 

408·738·2222 
Colo Littleton, Simpson, 2552 Ridge 303-798-8439 
Fla Pompano Bch., Burgin:Kreh, 1010 E Atlantic 

305·942·0774 
III Chicago, J. Lightner, 6322 N. Milwaukee 

312-774-1500 
Kans Overland Pk., T.L. Dowell Co., 7208 W. 80th St. 

913-649·6069 
MassWaltham, Litton Inds., 395 Totten Pond 

617-899·2207 
Minn Mpls., Litton Inds., 2500 39th Ave., N.E. 

612·789·8851 
NJ Wayne, GT Assocs., 1341 Hamburg Tpke. 

201-694·6040 
NY , E. Syracuse, GT Assocs., 6666 Old Collamer 

, 315·437-7309 
Ohio Dayton, Compass, 5899 Huberville 513-252-9939 
Pa Ft. Washington, Litton Inds., 1260 Virginia 

215-643-2100 
Tex Dallas, BESCO, 1715 Matagorda Dr. 

214-376-1929 
WashBelievue, H. S. Thorpe, Box 1117 206·GL·4-0667 
For: Can., Montreal, Que., S. Hooker, 144 Ronald 

514·487-5151 
For: Can., Toronto, Ont., S. Hooker, 761 Jane 

416-767-7725 
WINEGARD CO., 3000 Kirkwood St., Burlington, Iowa, 

52601, Tel: 319·753-0121; Sis. Mgr: J.S. Ridge 
WINPOWER MFG CO., 1207 First Ave., E., Newton"lowa, 

50208, Tel: 515-792-1301; Dir. Mktg: Roy Brewer 
WINSLOW TELE·TRONICS, INC., 607 Industrial Way, W., 

Eatontown, N.J., 07724, Tel: 201-542-7000, TWX: 
710-722·6682; Sis. Mgr: H.W. West 

WINTERBURN MFG. CO., Box 386, Putnam, Conn., 06260, 
Tel: 203-928·6551; Sis Mgr: R. W. Randall 

WINTRI5S CONTROLS, Div. Tyco Labs., Inc., 20 Vandam 
St., New York, N.Y .. 10013, Tel: 212-CH-2-0105; Sis. 
Mgr: B.Wels 

WINTRON CO., INC., 9759 Rush St., S. EI Monte, Calif., 
91733, Tel: 213-283·6951 ' 

--- Advertisement --­

WILTRON Company produces mea­
suring instruments for microwave, 
baseband and telephone line frequen­
cies. Product line includes: Audio­
video phase meters, Solid-State sweep 
generators 100kHz to 180Hz. VSWR 
bridges for 50kHz to 12.4 OHz, RF 
detectors '100kHz to 12.40Hz. RF 
Network Analyzers 2MHz to 400Hz, 
programmable attenuators and 
AM/FM Signal Oenerators. Also tele­
phone line measuring sets: Echo Re­
turn Loss-Singing Point and Peak to 
Average Ratio (PAR) meters. 

WINZELER. MFG. & TOOL CO., 7355 W. Wilson Ave., 
Chicago, III., 60656, Tel: 312·867·7971;518. Mgr: J.H. 
Winzeler, Jr. 

WIRE CLOTH MFRS., 666 Sussex Rd., Parsippany, N.J., ' 
07054, Tel: 201~887-0009; Sis. Mgr: J.P. Hegarty 

WIREMOLD CO •• W. Hartford. Conn.. 06110. Tel: 
203·233-6251; Sis.' Mgr: W.E. Parks ...... Pgs.2726.2727 
Cal Los Angeles, Vernon Airey-Thompson, 3653 

Sierra Pine 213-264-1533 
Colo Denver, A.B. Schumann, 634 Gilpin St. 

303·534-1058 
Conn Farmington,' E. Selnau, 23 Tanglewood 

203·673·4979 
DC Washington, T.J. Pugh, 5501 22nd Ave. 

202·296-3669 
Fla Tampa, J.D. Whetsell, Box 16066 813-988-5860 
UH. uecalur, M.L. I""ace, 0 1 0\11 I.,.;ovlngton 

404-BU-4-3354 
III Chicago, A.E. Horn, 20 N. Wacker 312-5T-2-7850 
Md Bel Air, A.B. FrenCh, 26 Lake Dr. 301-825~1305 

MassBoston, R.T. Bennett, 10 High St. 617-HA-6·5693 
Mich DetrOit, M. Frazier, 17610 W. McNichols ' 

313-535-0840 
Minn Mpls., H.G. Schendel, 3746 Cedar 612-722-2226 
Mo, Kansas City, V.A. Meier, 5335 N. Jackson 

816-452-9076 
Mo St. Louis, A.F. Tubbesing, 1031~ Golterman 

314-842-2455 
NJ Jersey City, P. McGovern, 172 Belmont ' 

201-HE-3-5869 
NY Babylon, A.p. Bradbury, Box 176 516·587-2318 
NY Elmira, A.C. Hill, 107 Foster Ave. 607-734-5406 
NY N. Y., P.F. McGovern,11-15 Park PI. 

212-233·3328 
NY N. Y., J.E. Rnley, 11·15 park PI. 212-233-3328 
NY No. Syracuse, A. Simone, 105 Lawdon 

315·471-4201 
NC Charlotte, H.M. Short, Box 9243 704-372·3460 
Ohio Chagrin Falls, A.E. Horn, 702.1 50uth St. 

216·781-5135 
Ohio Cincinnati, C.J. Wirtz, 2 Wm. Penn House 

513-821-3254 
Ore Portland, D.A. King, 1220 S.w. Stark 51. 

503-CA-8·1990 
Pa Glenmore, W.A. Gibson, Box 212, A.D. 1 

215-469-6453 
Pa Warrington, A.B. French, 1525 Stuckert 

215-887-0964 
Pa Pittsburgh, W. Simon, 6334 Phillips Ave. 

412-421-9491 
Tex Dallas, W.R. Moseley, Box 28852 214-637·6432 
Utah Salt Lake City, D. Blomquist, 328 W. Second ' 

, 801-359-7074 
WashSeattle, Strohecker, 2207 First 206-823.{)357 
WashSpokane, W.O. Beach, 307 Hyde Bldg. 

509-824-2518 
WIRING SERVICES CO, 1912 McGaw Ave., Santa Ana, 

Cal., 92705, Tel: 714-540-8590; Gen'l. Mgr: B.N. Brown 
W.L.5. STAMPING CO., 3292 East 80th 51., Cleveland, 

Ohio, 44104, Tel: 216-271·5100; Sis. Mgr: G.C. WiCk 
WOLFF INDUSTRIES, 2485 Huntington Dr., San Marino, 

Cal,91108 
WOLFSON, P.J. CO., 50 Kewanee Rd., New Rochelle, 

N.Y., 10804, Tel: 914-235·3203; Sis. Mgr: A. Wolfson 
WOOD, C.N. MFG. CO., Rte: 332 E., Newtown, Pa., 18940, . 

Tel: 215-968-4268; Sis. Mgr: R.W. Deaves cont'd 
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cont·d· --. - Advertisement' 

Transdui:ers-Electrical output signal 
proportional to applied force or dis­
placenient. Load' Cells: 2 lbs. thru' 2 
million Ibs. Installation accessories & 
system instrumentation. Design and 
manufacture special cells to suit your 
requiremel)ts. Custom' gaging, calibra­
tion, and' repair of all strain ·gage load 
cells; We solicit your requiremenis'for 
instrumentation components: Short 
run precisiOlf machined parts, assem­
blies, panels. 

WOOD ELEC .. CORP., Danverslnd'l. Pk.,Ri~. One. 
Danvers, Mass:, 01923, Tel: 617-774-6900, TWX: 
710,347-08.88; Sis. Mgr: DE Patton 

WOOD, N·. COUNTER LAB., INC., 1525. East 53rd St., 
Chicago, III., 60615, Tel: 312-FA-4-11i4' 

WORCESTER PRESSED STEEL CO.,tOO Barber Ave .• 
Worcester, Mass., 01606, Tel: 617-853-6000; V.P. Sis: 
O.E. Peterson ' . 

WORKt./iAN E~CTRN. PRODS., INC., Box 3828. Sarasota. 
Fl.a .• ~3578:.Tel: 813-955-4241; Sis. 'Mgr: S. Workman 

WORLD MAGNETICS. INC., Sub. Fairchild Camera & 
Instr., 810 Hastings St.. Traverse City. Mich., 49684. 
Tel: 616-946-3800; Gen·1. MIlr: W.Moehring 

WORNERELCTRN. DEVICES. Rankin, III., 60960, Tel: 
217-397-4555; Sis. Mgr: D. Swanson 

WRIGHTCOMPS., ·INC., Broad & South Sts. Clifton 
Springs. ·N.Y;, 14432, Tel: 31·5-462'2010;5IS. Mgr: 
W.C. Durin '. . . 

WRIGHT, G.F. STEEL & WIRE CO., 243 Stafford St., 
Worcester, Mass'., 01603, Tel: 617-754-6824; Sis. Mgr: 
W.H. Carlson 

WROUGHT WASHER MFG. CO.,' 2252 S. Bay St., 
. Milwaukee, Wise .• 53207, Tel: 414-744-0771, TWX: 

910-262·3101; Sis. Mgr: Walter F. Borges . 
WUERTH PRODS. CORP., 2334 Hollywood Blvd .• 

Hollywood, Fla., 33020, Tel: 305-920-4111; Sis. Mgr: 
R.C. Worth. . 

WYBAR ELCTRNS., INC., Oliva Dr., Box 109, Syracuse, 
N.Y., 13201, Tel: 315-454-3237; Sis. Mgr: J: Kemeny 

WYLE LABS., 128 Maryland St., EI Segundo, Calit,g0245, 
Tel: 213-0R-8,4251, TWX, 910-348-6283; Pres: S.A. 

" Wainer . . 

WYRCO PROJECTS. INC .• Forsythe Ave., Owego,' N.Y., 
13827, Tel: 607-687-3950; Sis. Mgr: T. Coonradt 

X-TRON ELECTRONICS, 1869 NatIonal Ave., Hayward, 
Cal.; 94545, Tel: 415-783-2145: SIs. Mgr: R. M. Hossack 

. . ~1~4 

XCELlTE: INC .• Thorne & Bank Sts., Orchard Park, N.Y., 
14127, Tel: 716-662-4461: Gen'/. Sis. Mgr: F. Davis 

-. -,'-- Advertisement 

Professional hand tools for every type' 
of assembly. and service job - pliers, 

. wrenches, screwdrivers, nutdriverS, 
wire strippers; socket· sets, offset 
screwdrivers, special tools for special 
applications -' nationwide availability 
through local distributors. Send. you 

. Xcelite inquiries to 560 Bank St. 

XENON CORP., 39 Commercial St., Medford,. Mass., 
02155, Tei: 617-395-7634; Sis. Mgr: C.R Panico 

XEROX DATA SYS., Sys. Prods. Dept., 701 S. Aviation 
Blvd.,. EI !>egundo, Cal, 90245, Tel: 213-679-4511. 
TWX: 910-325-6630; SIs. Mgr: R. Alexander . 

--- Advertisement --­
The System Products Department of 

. XDS sells l6-bit minicomputers, inte­
grated circuit digital logic modules and 
associated hardware, automated wir­
ing services (listing and wrapping), 
medium to high performance analog 
instrumentation, and OEM peripheral 
equipment. Complete compatibility 
within the product line ensures "one­
stop shopping" for the digital systems 
designer. ". . 

XINTEL CORP., 20931 Nordhoff St., Chatsworth, Cal., 
91311, Tel: 213-882-8811 

XYNETICS, INC .• Box'1450, Canoga Pk., Cal., 91304, Tel: 
213-887-1022; Sis: Mgr: RL Davison . 

Y.T. & T. CORP., P.O. Bax 306, Roslyn HgtS., N.Y., 11!;77, 
Tel: 516-621-0050; Sis. Mgr: B. Yelsey' 

'YAMASHINASEIKI CO., LTD., EIc1rn. DiY., Yamashina 
Hlgashlnd, Hlgashiyama-llu, Kyoto" Japan, Tel: 

:°75-581-1161: Sis • .Mgr: Mr. Nagamorl ............ Pg. 1633 
YASKAWA ELEC. AMERICA, INC., 100 Bliss Dr., Oak 

Brook, III., 60521, Tel: 312-654-3950; Gen'l. Mgr: M. 
Yokota " .' 

YELLOW SPRINGS INSTR. CO., INC .. Comps. Div. EEM: 
. Box 279,' Yellow . Springs, Ohio, 45387, Tel: 
513-767-7242, TWx: 810-450-2730; ·Sls. Mgr:. J. 
Gerdes . . 

yewrEC CORPORATION, 1995 Palmer Ave., Larchmont, 
N.Y., 10538, Tel: 914-834-3550, TWX: 710-566-1104; 
Pres: E. Hirano 

YORK ELCTRNS:, 104 S. 4th St, Brooklyn, N.Y.,.1121.1, 
Tel: 212-EV-7-7110 . 

YORK, OTTOH. CO., INC .. , 6 qentraIAve., W. Orange,. 
N.J., 07052, Tel: 201-677-3000; Sis'. Mgr: EW. Poppels 

. YORK WIRE .cO., Box 982, Clifton, N.j.; 07014, Tel:' 
201-472-8200; Sis.· Mgr:R.G. Frick ,. 

YOUNGWOOD ELCTRN. METALS, INC., 302 N. Fifth St., 
Youngwood, Pa., 15697, Tel: 412-wA-5,7254, TWX: 
510-468-2856; Pres: RA. Do'min . 

ZARING INDS., INC., Box 477, carmel, Ind., 46032, Tel: 
317-1146-2571: SIs. Mgr: W.S. Zaring .... Pgs.2992,2993 

ZEHNTEL, INC., 1450 - 6th St., Berkeley, Calit, 94710, Tel: 
415-527-5440, TWX: 910-366-7047; Sis. Mgr: D.N. 
Lytle 

. ZEIGLER. CONTROLS, INC., 1.7810 S., Western Ave. 
. Gardena, Cal., 90247, Tel: 213-324-2932; Sis. Mgr: R: 

Zeigler . 
ZEISS, CARL, INC., 444 5th Ave., New York. N.Y., 10018, 

Tel: 212-736-6070; MgT: E. Bieber 
ZELTEX. INC:, Sub. Redcor Corp., 1000 Chalomar Rd., 

Concord, Calif., 94520. Tel: 415-686-6660 Ext. 34, 
TWX:. 910-481-9477; Dir. Mktg: H. Boley 

ZENITH CONTROLS INC;, 830 West 40th St., Chicago, III., 
60609, Tel: 312-247-6400; Sis. Mgr: V. Helford 

:ZENITH OPTICAL LAB" 138 Palisade St.. Dobbs.Ferry. 
N.Y.,. 10522, Tel:. 914-0W-3-3377; Sis. Mgr: M.N. 
Hoffman 

ZENRAD .cONTROLS CO., 1575 A.P.S., Santa Barbara, 
Cal:, 93103, Tel: 805-965-4996; Sis. Mgr: A.J. Radford 

ZEPHYR MFG. CO., 201 Hiridry Ave., Box 759, Inglewood, 
Calif., 90301, Tel: 213-0R-8-4331; Sis. Mgr: WA 
Bums . 

'ZERO MFG. CO .. Zero West Div., 1121 Chestnut St.. 
Burbank •. Cal., 91503, Tel: 213-846-4191, TWX: 
910-498-2237; Sis. Mgr: M.S. Huffman.. . 

ZERO-MAX CO., 2845 Harriet Ave., S., Minneapolis. Minn., 
55408, Tel: 612-827-6261; Sis. Mgr: RA Rood 

,ZETA LABS., INC., 616 National Ave., Mountain View, 
Calif., 94040, Tel: 415-!!61-9050, TWX: 910-379-6489; 
Sis. Mgr: C. Dudley . 

ZEUS IND'L. PRODS., Foot of Thompson St., Raritan. N.J .• 
·08869, Tel: 201-526-0800, TWX: 710-480-9346; Pres: 
R.D. Hoy! 

ZEVA ELEC. CORP., 3 Greatmeadow La., Hanover, N:J., 
07936, Tel: 201-887-1399; Sis. Mgr: W. Plattner 

ZIERICK MFG. CORP., Radio Circle, .Mt. Kisco, N.Y., 
. 10549, Tel: 914-666-29.11; Dir. Sis: F. Decater 

ZIMS MFG. CO., 26 Paine Ave., Irvington, N.J., 07111, Tel: 
201-372-3650; Pres: D.C. Zimmermann 

ZIPPERTUBING CO., 13000 S. Broadway, Los Angeles, 
Calif., 90061, Tel: 213-321-3901, TWX: 910-346-6713; 
Pres: WA Plummer 

ZIRCONIUt./i CORP. OF AMER, Box 39217, Solon, Ohio. 
44139, Tel: 216-248-0500; Sis. Mgr: .A.C.Buchta 

ZONIC TECH. LABS., 8927 Rossash Rd., Cincinnati, Ohio, 
45236, Tel: 513-891-6390; Sis. Mgr: R. Davis 

ZOOMAR, INC .. 55 Sea Cliff Ave., Glen Cove, N.Y., 11542, 
Tel: 516-0R-6-1900; Sls .. Mgr: W. Steuer 

ZOPHAR MILLS, INC., 112-130 26th St, Brooklyn, N.Y., 
11232, Tel: 212-S0-8-0907; Sis. Mgr: L.E Mayer . 

ZORAK CO., 103 Morse St, Watertown, Mass., 02172, Tel: 
617-924-1221; Sis. Mgr: W. Fehl1l)ann 

T~i$ is the Last Page of .the Manufacturers and Sales Offices Directory 
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55 
/ RODUCT SECTIONS 

,IN'3 
VOLUMES 

TEST INSTRUMENTS 
EQUIPMENT & SYSTEMS 

ACTIVE COMPONENTS! CIRCUIT 
ASSEMBLIES! CONTROLS & DRIVES 

PASSIVE COMPONENTS 
MATERIALS! HARDWARE 

Vol. 1 

Vol. 2 

Vol. 3 

eem - Electronic Engineers Master saves ' 
you engineering, specifying and purchasing 
time. Manufacturers' catalogs are grouped ' 

nder easy-to-remember headings. 

he 55 Product Sections categorize related 
'ectronics components, equipment, mater­
Is, instruments and systems, and fabri­

ation services, enabling you to quickly 
ompare and evaluate simi lar items. 

o find a specific manufacturer's catalog 
pages refer to the Index of Manufactur­
ers which precedes each Catalog Section 
(white pages). 

UNITED TECHNICAL PUBLICATIONS, INC. 
Division of Cox Broadcasting Corporation 

These are the 
55 eem Product Sections 
grouped in 3 volumes 
Volume Product Page 
Number Section Number PrDducts 

Amplifiers, Audio, Operational, etc. 
Antennas & Accessories 
Audio Equipment & Accessories 
Cabinets, Chassis, Containers, Racks, Boxes, etc. 
Capacitors (All Types) 
Chemicals (Acids, Adhesives, Coatings, lubricantr, etc.) 
Circuit Assemblies, Circuit Boards & Breadboard; ,lg Kits 
Coils (Inductors, Chokes), Assemblies, Forms 
Communications Equipment (Facsimile, Telephone, Television) 
Computing, Data Handling Equipment & Accessories 
Connectors, Electrical (Receptacles, Sockets, Terminal Boards) 
Controls, Control Components & Systems 
Crystals & Mechanical Tuning Devices; Oscillators 
Delay lines (All Types) 
Panel Components (Including lighting & Readouts) 
Fabricated Mechanical Parts (Bearings, Cores, Magnets, etc.) 
Environmental Test Equipment 
Fans, Blowers & Cooling Equipment 
Filters 
Hardware, Non·Current Carrying (Fasteners, Washers, etc.) 
Instruments, Measuri ng & Test 
Instruments, Graphic Recording 
Insulators, Insulating Materials & Parts 
I ntegrated Circuits & Hybrid Microcircuits 
Manufacturing, Subcontracting, Custom Fabrication 
Materials, Raw (Metals, Plastics, Glass, Rubber, Cloth, etc.) 
Medical Electronic Equipment 
Microwave, laser & Radar (Systems & Subsystems) 
Microwave, laser & Radar (Components! Accessories) 
Motors, Rotating Components & Accessories 
Nuclear & Radiation Equipment 

. Photoelectric Equipment & Components 
Optical Equipment & Accessories 
Power Supplies, Converters, Inverters, Batteries, etc. 
Production Machinery '& Automation Equipment 
Engineering Aids (Books, Drafting Equipment, Whiteprinters) 
Recording Equipment (Non-Audio Types) 
Relays 
Research, -Development, Engineering Services 
Resistors, Fixed 
Resistors, Variable (Potentiometers & Rheostats) 
Semiconductors & Devices, Rectifiers (Non-Tube Types) 
Servomechanisms & Components 
Studio Equipment 
Switches, Circuit Breakers, Fuses, Protective Devices 
Telemetering Equipment 
Thermal Devices, Thermistors, Thermocouples, Thermostats, etc. 
Tools (Hand & Power); Soldering Supplies 
Transducers & Associated Equipment 
Transformers 
Tubes, Tube Parts, Shields, Inserts, etc. 
Ultrasonic, Sonic, Subsonic Equipment 
Vacuum Equipment & Accessories 
Vibrators, Choppers, etc. 
Wire, Cable. Harnesses & Accessories 

645 Stewart Ave., Garden City, N.Y. 11530 (516) 248-9700 



Since the last time you saw EEM. 
Unisem wrote four new chapters 

in semiconductor history. 

MOS Memories 
With devices that combine inherent bipolar 

compatibility (no resistors) with stable operation up 
to 12SOC. We do it with a 

proprietary technology 
that positively prevents 

field inversion at high 
temperatures and voltages 

in excess of - 20V. It's 
applied in ROM's from 

1024 to 4096-bit, RAM's 
from 64 x 4 to 1024 x 1, 
and special devices like shift registers , keyboard 

encoders, and character generators. And it's 
ready for your custom devices. 

Details on EEM page 1550. 

RF Power Transistors 
With the first working example of tomorrow's 

device geometry, the 
broadest broadband you 

can get. Plug it in and it 
plays, anywhere from 
100 MHz to 1 GHz. As 
soon as we back it up 

with a few more 
powerful brothers, 

you 'll be able 
to cut RF power inventory down to a 

handful of broad bands. 
Details on EEM page 1846. 

Custom Multilayer Hybrids 
With devices like this 12-bit 0 I A converter that 
comes in a 1 .2S" square flatpack and works over 

the full - Sso to + 12SoC 
MIL temperature range. 
It's made with another 
proprietary technology that 
lets us deposit up to ten 
metallization layers on 
a single substrate, then 
fuse the whole works 
together into a single 

shock-resistant piece. The technology 
is available for your custom hybrids, 
as well as our standards. 
Details on EEM page 1551 . 

DuaIJ-FETs 
With the first dielectrically-isolated monolithic dual. 

It fits a 
standard 
2N (6-lead) 
package, 
meets all 
standard 2N 
specs 
including input 
capacitance, 

and tracks within Sp.V 1°C. It's available in 
19 standard types. 
Details on EEM page 1847. 

Like to make a little history of your own? 
Let us know. We'll be glad to help. 

We're the partner people. 

U · u nlsem SUeSOo.ARY OF UNOTEO A'RCRAFT CORPORATOON 

R 
Unisem Corporation, P.O. Box 11569, Philadelphia, Pa. 19116, (215) 355-5000 


