


J/

@

SY31-0457-5

|BM System/34

5340 System Unit
Maintenance Manual

s
1 B



Sixth Edition (January 1981)

This is a major revision of, and obsoletes, SY31-0457-4. Changes or additions to
the text and illustrations are indicated by a vertical line to the left of the change or
addition. Changes are periodically made to the information herein; these changes
will be reported in technical newsletters or in new editions of this publication.

Use this publication only for the. purposes stated in the Preface.

It is possible that this material might contain reference to, or information about,
IBM products (machines and programs), programming, or services that are not
announced in your country. Such references or information must not be construed
to mean that IBM intends to announce such IBM products, programming, or
services in your country.

Publications are not stocked at the address below. Requests for copies of IBM
publications and for technical information about the system should be made to
your IBM representative or to the branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Use
the Reader's Comment Form at the back of this publication to make comments
about this publication. If the form has been removed, address your comments to
IBM Corporation, Publications, Department 245, Rochester, Minnesota 55901.
IBM may use and distribute any of the information you supply in any way it
believes appropriate without incurring any obligation whatever. You may, of
course, continue to use the information you supply.

© Copyright International Business Machines Corporation 1977, 1978, 1979,
1980, 1981



O

This ‘manual contains maintenance information that will
be used by the customer engineer who installs and
maintains the IBM System/34. Most maintenance on
System /34 is performed using this maintenance manual
and the System/34 MAPs (maintenance analysis
procedures). Additional information about this service
method is in Section 01-100 How to Use the System/34
MAPs and Maintenance Manual.

Customer engineers using this manual are assumed to
have been trained on System/34 as described in the
5340 Technical Service Letter (TSL).

The 5340 System Unit Theory Diagrams Manual has a
list of abbreviations and a glossary that gives the
meaning of words and abbreviations used in this
maintenance manual.

There are several DANGER and CAUTION messages in
this manual. You can use the blank lines below each
message to translate it into your own words.

Note: This manual follows the convention that he means
he or she.

Preface

‘Related Publications

» IBM System/34 Operator’'s Guide, SC21-5158

« IBM System/34 Functions Reference Manual,
SA21-9243

« IBM System/34 5340 System Unit Theory Diagrams
Manual, SY31-0458

« IBM System/34 5340 System Unit Parts Catalog,
S131-0632

« IBM System/34 Installation and Modification Reference
Manual: Program Products and Physical Setup,

SC21-7689

« IBM System/34 System Data Areas and Diagnostic
Aids Manual, LY21-0049

« IBM System/34 System Support Program Logic
Manual: System, LY21-0050

« IBM System/34 1255 Attachment Feature
Theory /Maintenance Manual, SY31-0521



ELECTROMAGNETIC INTERFERENCE

United States Federal Communications Commission (FCC) rules require IBM to
publish the following information, which applies to each unit {including modems and
terminals) described in this manual (hereafter called equipment).

WARNING: This equipment generates, uses, and can radiate radio frequency energy,
and if not installed and used in accordance with the instruction manuals, may cause
interference to radio communications. It has been tested and found to comply with the
limits for a Class A computing device pursuant to Subpart J of Part 15 of FCC rules,
which are designed to provide reasonable protection against such interference when
operated in a commercial environment. Operation of this equipment in a residential
area is likely to cause interference, in which case the user at his own expense will be
required to take whatever measures may be required to correct the interference.

Instructions Pursuant to FCC Part 15, Subpart J

1.  This equipment should not be installed less than 30 meters (98.5 feet) from
radio or television receivers or their receiving antennas.

2. This equipment should not receive its power from branch circuits that also
power radio or television receivers. :

If this equipment cannot comply with the above distance limitation:

1. Turn the equipment and the receiver on. 'If no interference is apparent, no
further action need be taken.

2. If interference occurs, reorient or relocate the equipment, the receiver, or both.

3. If interference still occurs, contact your IBM representative.
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Ensure that you understand and observe the safety
precautions printed in the CE Safety Practices card that
is used in the country where you work. A copy of the
card that is used by customer engineers who work in
the U.S. follows.

CAUTION AND DANGER NOTICES

Throughout this manual, the word DANGER is used to
inform you of an action that could cause you to receive
an injury. The word CAUTION is used to inform you of
an action that could damage the machine that you are
working on, or affect the running of the customer
program.

DANGER AREAS OF SYSTEM/34

Observe the following danger conditions when working
on the System/34:

« Be especially careful when working in areas of
System/34 that contain parts that become hot during
normal machine operation, areas where high voltage
is present, and areas that have moving parts.

« Do not touch the diskette drive belt while the diskette
drive is running.

DANGER NOTICES

The following danger notices appear throughout this
manual in the sections named:

05-100 Power Introduction: Set the circuit breaker (CB1)
to Off if you want all voltages off. With the IPO switch
turned off and CB1 on, AC line voltage is still present at
the control supply and DC output voltages from the
control supply are present at the A-A1 board, the
operator panel, and the CE panel. Because of the
charge on the capacitors in the arc-suppression
networks across K1 and K2, a voltage is still present on
all circuits supplied by the contactor points when K1

and K2 are de-activated (see paragraph 05-315).

Safety

05-315 Power AC Box: When K1 and K2 are
de-activated, a voltage is still present in the circuits that
are supplied by the points of the contactors. The
voltage is present because of the charge on the
capacitors in the arc-suppression networks across the
points of the contactors.

05-500 Immediate Power Off: Set the circuit breaker
(CB1) to Off if you want all voltages off. With the IPO
switch turned off and CB1 on, AC line voltage is still
present at the control supply and DC output voltages
from the control supply are present at the A-A1 board,
the operator panel, and the CE panel. Because of the
charge on the capacitors in the arc-suppression
networks across K1 and K2, a voltage is still present on
all circuits supplied by the contactor points when K1
and K2 are de-activated (see paragraph 05-315).

09-020 62EH Disk Enclosure Removal: The disk
enclosure weight is 12.5 kg (27 pounds). Clear a space
for the disk enclosure before removing the disk
enclosure from the machine.

09-030 62EH Drive Motor Removal and Replacement:
CB1 must be off to remove AC voltage from ACTB3 and
ACTB4.

09-035 62EH Motor Start Relay Removal: CB1 must be
off to remove AC voltage from the motor start relay
terminals.

09-050 62EH Brake Assembly Adjustment: Ensure that
the disconnected wires are away from ACTB3 (lower
drive) or ACTB4 (upper drive).

220 Vac is present on ACTB3 and ACTBA4.

09-120 62EH Cable and Card Locations: 220 Vac is
present on ACTB3 and ACTBA4.

10-020 62PC Subframe Removal: The subframe/disk
enclosure weight is 16 kg (35 pounds). Clear a space
for the subframe/disk enclosure before removing the
subframe/disk enclosure from the machine.

Safety 1



10-030 62PC Disk Enclosure Removal: The disk
enclosure weight is 9 kg (20 pounds). Clear a space for
the disk enclosure before removing the disk enclosure
from the machine.

10-080 62PC Motor Assembly Terminal Block Removal:
CB1 must be off to remove AC voltage from this circuit.

10-090 62PC Card Gate Fan Assembly Terminal Block
Removal: CB1 must be off to remove AC voltage from
this circuit.

10-100 62PC Drive Motor Assembly Removal: CB1 must
be off to remove AC voltage from this circuit.

10-130 62PC Card Gate Fan Assembly Removal: CB1
must be off to remove AC voltage from this circuit.

23-060 33FD Safety: The drive motor case may be hot
and may burn your hand. When the drive motor is
operating, do not touch the drive motor case or the
drive belt.

23-170 33FD Drive Motor Removal: The drive motor
case may be hot and may burn your hand.

23-170 33FD Drive Motor Replacement: To prevent
personal injury, position the two large square holes in
the motor frame so the holes are under the bracket.
The holes are large enough for a finger to go through.

25-020 53FD Safety:

1. The system supplies the aiternating current and
direct current power. Voltages are present on the
connector terminals in the diskette drive when the
drive motor is turning.

2. Motor and solenoid cases become hot after
continuous use; wait enough time for parts to cool
before servicing. ’

25-490 53FD Head/Carriage Adjustment: Voltage is still
present at the power connector when the head/carriage
is disconnected and power is on.

25-510 53FD Head/Carriage Replacement: Voltage is
still present at the power connector when the
head/carriage is disconnected and power is on.

" The solenoid case becomes hot after continuous use. -

25-520 53FD Diskette Drive Solenoid and Bail Service
Check: Voltage is still present at the power connector —
when the diskette drive solenoid and bail are ‘
disconnected and power is on.

25-530 53FD Solenoid and Bail Adjustment: Voltage lS
still present at the power connector when the solenoid"
and bail are disconnected and power is on. L .

25-540 53FD Solenoid and Bail Removal (Machines with
Taper Pin Block): Voltage is still present at the power
connector when the solenoid and bail are disconnected .
and power is on. ' ( h

25-550 53FD Solenoid and Bail Removal (Machines
without Taper Pin Block: Voltage is still present at the
power connector when the solenoid and bail are
disconnected and power is on.

25-600 53FD Diskette Drive Motor Removal: The motor
case becomes hot after continuous use. ‘

25-610 53FD Drive Motor Replacement (60 Hz motors):

To prevent personal injury, if your motor case has two

large holes, position the two large holes in the motor

frame so the holes are under the bracket. The holes are TN
large enough for a finger to go through. —
25-690 53FD Stepper Motor Replacement: Voltage is

still present at the power connector when the stepper

motor is disconnected and power is on.

25-710 53FD Pulley and Clamp Replacement: Voltage is
still present at the power connector when the pulley and
clamp are disconnected and power is on.

25-840 53FD Phototransistor Amplifier Service Check:
Voltage is still present at the power connector when the
phototransistor amplifier is disconnected and power is

on. P

27-020 72MD Safety:

1. The system supplies the alternating current and
direct current power. Voltages are present on the
connector terminals in the diskette drive when the
drive motor is turning. L

2. Motor and solenoid cases become hot after
continuous use; wait enough time for parts to cool
before servicing.
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27-200 72MD Removal and Replacement: The 72MD
unit weight is 18 kg (40 pounds).

-
27-295 72MD Carriage Bed Orient Adjustment: Voltage
is still present at the power connector when the drive
motor power cable is disconnected and power is on.

27-600 72MD Head/Carriage Service Check: Voltage is
still present at the power connector when the
head/carriage is disconnected and power is on.

27-605 72MD Head/Carriage Adjustment: Voltage is
still present at the power connector when the
head/carriage is disconnected and power is on.

27-610 72MD Head/Carriage Removal and Replacement:
Voltage is still present at the power connector when the
head/carriage is disconnected and power is on.

27-615 72MD Head/Carriage Stepper Motor
Reinstallation: Voltage is still present at the power
connector when the head/ carriage stepper motor is
disconnected and power is on.

27-620 72MD Head/Carriage Fulley and Clamp
Reinstallation: Voltage is still present at the power
connector when the head/carriage is disconnected and
power is on.

27-690 72MD Index Sense PTX Output Service Check:
Voltage is still present at the power connector when the
drive motor power cable is disconnected and power is
on.

27-800 72MD Driver Board Output to Picker /Cam
Stepper Motor Service Check: Parts of the driver board
become hot after continuous use.

27-805 72MD Driver Board Output to Carriage Bed
Stepper Motor Service Check: Parts of the driver board
become hot after continuous use.

27-845 72MD Carriage Bed Stepper Motor Control Card
Signal Output Check: Parts of the driver board become
hot after continuous use.

27-850 72MD Picker/Cam Stepper Motor Control Card
Signal Qutput Check: Parts of the driver board become
hot after continuous use.

30-360 Line Plate Adjustment: Voltage is present on the
line plate from the telephone lines.

31-320 Line Plate Adjustment: Voltage is present on the
line plate from the telephone lines.

80-210 Power Distribution for ESD: Disconnect the line
cord before checking the screws holding the line cord.

99-041 Diagnostic Supervisors; Concurrent Maintenance:
If you are performing maintenance on the printer, have
the operator take the printer offline to'prevent the
printer from being activated by an external source.

Safety 3



CE SAFETY PRACTICES CARD

CE SAFETY PRACTICES

All Customer Engineers are expected to take every safety
precaution possible and observe the following safety prac-
tices while maintaining |IBM equipment:

1. You should not work alone under hazardous conditions
or around equipment with dangerous voltage. Always
advise your manager if you MUST work alone.

2. Remove all power, ac and dc, when removing or assem-
bling major components, working in immediate areas of
power supplies, performing mechanical inspection of pow-
er supplies, or installing changes in machine circuitry.

3. After turning off wall box power switch, lock it in the
Off position or tag it with a ’Do Not Operate’ tag, Form
229-1266. Pull power supply cord whenever possible.

4. When it is absolutely necessary to work on equipment
having exposed opera;ing mechanical parts or exposed
live electrical circuitry anywhere in the machine, observe
the following precautions:

a. Another person familiar with power off controls must
be in immediate vicinity.

b. Do not wear rings, wrist watches, chains, bracelets, or

metal cuff links,

Use only insulated pliers and screwdrivers.

Keep one hand in pocket.

e. When using test instruments, be certain that controls
are set correctly and that insulated probes of proper
capacity are used.

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc.). Use suitable rubber mats, pur-
chased locally if necessary.

5. Wear safety glasses when:

a. Using a hammer to drive pins, riveting, staking, etc.

Power or hand drilling, reaming, grinding, etc.

Using spring hooks, attaching springs.

Soldering, wire cutting, removing steel bands.

Cleaning parts with solvents, sprays, cleaners, chemi-

cals, etc.

Performing any other work that may be hazardous to

your eyes, REMEMBER — THEY ARE YOUR EYES.

6. Follow special safety instructions when performing special-
ized tasks, such as handling cathode ray tubes and extremely

high voltages. These instructions are outlined in CEMs
and the safety portion of the maintenance manuals.

ap
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7. Do not use solvents, chemicals, greases, or oils that have
not been approved by IBM.

8. Avoid using tools or test equipment that have not been ap-
proved by 1BM.

9. Replace worn or broken tools and test equipment.

10. Lift by standing or pushing up with stronger leg muscles —
this takes strain off back muscles. Do not lift any equip-
ment or parts weighing over 60 pounds.

11. After maintenance, restore all safety devices, such as guards,
shields, signs, and grounding wires.

12. Each Customer Engineer is responsible to be certain that
no action on his part renders products unsafe or exposes
customer personnel to hazards.

13. Place removed machine covers in a safe out-of-the-way
place where no one can trip over them.

14. Ensure that all machine covers are in place before returning
machine to customer.

15. Always place CE tool kit away from walk areas where no
one can trip over it; for example, under desk or table.

16.

17.

19.

20.

21.

Avoid touching moving mechanical parts when lubricating,
checking for play, etc.

When using stroboscope, do not touch ANYTHING - it
may be moving.

Avoid wearing loose clothing that may be caught in ma-
chinery. Shirt sleeves must be left buttoned or rolled above
the elbow.

Ties must be tucked in shirt or havea tie clasp (preferably
nonconductive) approximately 3 inches from end. Tie
chains are not recommended.

Before starting equipment, make certain fellow CEs and
customer personnel are not in a hazardous position.
Maintain good housekeeping in area of machine while per-
forming and after completing maintenance.

Knowing safety rules is not enough.
An unsafe act will inevitably lead to an accident.
Use good judgment - eliminate unsafe acts.

ARTIFICIAL RESPIRATION

General Considerations

. Start Immediately — Seconds Count

Do not move victim unless absolutely necessary to remove
from danger. Do not wait or look for help or stop to '
loosen clothing, warm the victim, or apply sfimulants.

Check Mouth for Obstructions

Remove foreign objects. Pull tongue forward.
Loosen Clothing — Keep Victim Warm

Take care of these items after victim is breathing by him-
self or when help is available,

Remain in Position
After victim revives, be ready to resume respiration if
necessary.

Call a Doctor

Have someone summon medical aid.

. Don't Give Up

Continue without interruption until victim is breathing
without help or is certainly dead.

Rescue Breathing for Aduits

N A WN =

©

Place victim on his back immediately.
Clear throat of water, food, or foreign matter.

Tilt head back to open air passage.

Lift jaw up to keep tongue out of air passage.

Pinch nostrils to prevent air leakage when you blow.,

Blow until you see chest rise.

Remove your lips and allow lungs to empty.

Listen for snoring and gurglings — signs of throat obstruc-
tion,

Repeat mouth to mouth breathing 10-20 times a minute,
Continue rescue breathing until victim breathes for himself,

-~ —~
Thumb and Final mouth-to-
finger positions mouth position

~—
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01-005 INTRODUCTION
This section of the manual contains the following:

« A list of publications that you can use when
performing maintenance on the System/34

e A short de_séription of the types of information found
in each publication

 Information on using the MAPs (maintenance analysis

procedures) along with this maintenance manual
when troubleshooting a system or device failure

01-010 SYSTEM/34 MAINTENANCE

DOCUMENTS

The following maintenance documents are shipped with
the system:

« IBM System/34 Maintenance Analysis Procedures
(MAPs) (Volume A)

e IBM System/34 5340 System Unit Maintenance
Manual, SY31-0457 (Volume B)

« IBM System/34 5340 System Unit Parts Catalog,
$131-0632 (Volume B)

« IBM System/34 5340 System Unit Theory Diagrams
Manual, SY31-0458 (Volume C)

« IBM System/34 Field Service Logics (Volume D)

01-020 Maintenance Analysis Procedures

(Volume A)
Each MAP (maintenance analysis procedure) contains:
« A short description of its purpose

A list of conditions under which it can be used

« A list of the logic cards that it tests

« Step-by-step procedures to follow when determining
the cause of a failure

MAPs are described in more detail in sections 01-100
and 01-110.

01-030 Maintenance Manual and Parts

Catalog (Volume B)

The maintenance manual contains information that you ..
will need when using MAPs. This information includes:

« Service checks

Adjustments

« Removal and replacement procedures

« Second-level logic diagrams

« Error recording information

» A diagnostic service guide

« System installation instructions

The parts catalog is divided into three major sections:

» The Visual Index, containing complete figures of the
machine, with callouts that point to detailed figures.

« The Catalog Section, containing a visual detail figure
of assemblies and subassembilies.

« The Numerical Index, which is a numerical list of all
parts used in the machine, with references to other
figure(s) on which the part is found.

01-032 Theory Diagrams Manual (Volume C)
The theory diagrams manual contains text and logic
diagrams_that show how the System/34 operates. You
can also use this manual to analyze a machine failure
that the MAPs fail to isolate.

The list of abbreviations at the front, and the glossary at
the back of the theory diagrams manual give the
meanings of terms used in both the theory diagrams
manual and this maintenance manual.

01-034. Field Service Logics (Volume D)

The FSL (field service logics) contain wiring diagrams
and pin, socket, board, and gate information that is used
when troubleshooting machine failures.

2 01-005
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01-070 MAP AND MAINTENANCE MANUAL
SECTION NUMBERING

The MAPs and the maintenance manual use the same
section numbers for each section. For example, MAPs
and maintenance manual pages pertaining to power start
with 05, while those pertaining to 62EH disk drives start
with 09.

01-080 MAP Numbering

MAPs are numbered with a four-digit number. The first
two digits identify the MAP section. The last two digits
identify the MAP.

05 10

These two digits identify MAP
number is in a section of MAPs.

These two digits identify section 05
(the power section of MAPs).

01-090 Maintenance Manual Numbering

Each unit in the maintenance manual is identified with a
five-digit number. The first two digits identify the
section. The last three digits identify the paragraph in
the section. Most references from MAPs to the
maintenance manual are written as in the following
example: PERFORM THE DISK BRAKE SERVICE
CHECK (09-050).

Example: m

*09-050A

L When used, this letter matches a letter on‘
a figure.

These three digits (the paragraph number)
identify the Brake Assembly Service
Check and Adjustment Procedure.

These two digits identify this as section
09 (the 62EH disk drive section of the
maintenance manual).

The letter C in this location would mean
that the MAP is sending you to the
Theory-Diagrams Manual. The letter D
would mean that the MAP is sending you
to the Field Service Logics.

The MAPs (Volume A) and the
maintenance manual (Volume B) do not
use this character position because most
references are between these two
volumes. When the reference is not easily
understood, the volume identification
letter is added.

Pages in each section of the maintenance manual are
numbered consecutively, starting with 1. These numbers
are used only when the manual is being printed; they
are not used for any other purpose.

01-070 Introduction to Maintenance 3



01-100 HOW TO USE THE SYSTEM/34 MAPS
AND MAINTENANCE MANUAL

MAPs contain procedures that let you follow symptoms,
one step at a time, until you find the cause of the
failure. Most MAPs contain a series of questions that
can be answered yes or no. As these questions are
answered, the MAP will identify the failing
field-replaceable unit (FRU). The MAP may send you to
the maintenance manual for instructions on adjusting a
FRU, or removing the FRU and installing a new one.

Use MAPs to find the cause of errors recorded by
system hardware or diagnostic program failures and to
interpret error recording information. Each MAP is a
stand-alone document so you can enter a MAP at any
of its entry points.

System entry MAPs contain general questions that send
you to the area MAP for the machine function that is
failing. An area MAP contains specific questions that
send you to a unit MAP. The unit MAP contains
detailed questions that enable you to identify the failing
FRU.

4 01-100

This maintenance manual contains instructions for
removing, checking, adjusting, and reinstalling most
field-replaceable units in the System/34. A MAP
usually sends you there to perform a specific action.
After completing the action, return to the MAP for
additional instructions.

Also use the index of this manual to find repair
procedures for observed machine failures, such as a
broken part.

A short table of contents at the front of the
maintenance manual lists the number and title of each
section. Each section of the maintenance manual
contains a detailed table of contents for that section.
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T — 27 XX (level 2)
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01-110 RULES FOR USING MAPS

You will usually be using MAPs or MAP diagnostic
integration (MDI) tests to diagnose a failure with
symptoms that remain constant. MAPs and MDI tests
used in this way should identify a failing
field-replaceable unit (FRU).

If the failure symptoms do not remain constant, you
should still use the MAPs and MDI tests when
attempting to isolate the problem. If the MAPs and MDI
‘tests fail to find the problem, perform the following:

« Reseat the cards and cables
« Use the error recording procedures (Section 80-000)

« Use the intermittent failure replacement list (MAP
5000)

When using a MAP or running an MDI test, the MAP or
MDI test always describes how to prepare the machine
or operate the switches needed to answer the MAP
questions or run the tests. Additional information
describing the purpose of the MAP or MDI test is also
given.

You should observe the following procedures when
using the System/34 MAPs or MDI tests:

1. Always analyze any unusual noise or distinct errors
before going through the MAPs by using the table
of contents or index to find information that
pertains to the symptom, or, use the MAP for the
specific part of the machine that is failing. If you
cannot determine the cause of the failure from
these sources of information, start at the system
entry MAP for a detailed analysis of the symptom.

2. For other system failures, or failures reported by
the customer, you should normally start at MAP
0101.

3.  Always start using a device MAP or MDI test at
entry point A unless you are instructed not to, and
check to see that the START conditions are met.

4. Always power down before removing or installing
a fuse, cable, or card, unless you are instructed
not to.

5. When a MAP indicates that a card or cable is bad,
do the following: ‘

a. Inspect the card and socket, then reseat the
card and run the test that failed.

b. Remove the bad card or cable, install a good.
one, and run the test that failed.

c. If the card has top card connectors, reverse the
connectors end for end and run the test that
failed to see if the symptom changes.

d. Swap cards in the system unit to see if the
symptom changes. Card swapping information
is in the Field Service Logics on page AC500.

e. Install new cards for each card in the LOGIC
CARDS TESTED list at the start of the MAP or
MDI test.

6.  Always probe all lines indicated, observing the
status of each line, before answering the question
that follows in the MAP or MDI! test, unless you
are instructed to perform some other action.

7. Names of all switches and indicators are shown in
MAPs in the same way that they appear on the
panel itself.

8. Hexadecimal numbers are shown as hex AB23 or
X'AB23'. '

9. An X inside single quotation marks indicates a
don’t care position. For example, the second X in
X'X54B’ could represent any hexadecimal number.

10. After you diagnose and repair a problem, run the
failing MAP or MDI test again to verify that the
problem is corrected.

01-120 PROBING INFORMATION WHEN USING

MAPS

Use the General Logic Probe Il tool, (IBM part 453212)
to measure signal levels when the MAPs instruct you to.
This probe is used instead of an oscilloscope for normal
System/34 maintenance. Detailed information on using
and maintaining the probe is in the IBM General Logic
Probe |l Manual, SY27-0127, and in paragraphs 02-015
through 02-045 of this manual.

6 01-120
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02-010 INTRODUCTION
The general reference information in this section
includes the following:

« Instructions on how to test and use the IBM General
Logic Probe Il.

« Signal levels used in System/34 logic circuits.
+ Locations of optional features on the System/34.

« Additional information needed for servicing the
System/34.

02-015 PROBING INFORMATION

When using the MAPs, use the General Logic Probe Il
(IBM part 453212) to determine if a signal level is Up or
Down. Use this probe instead of an oscilloscope for
most System/34 maintenance. Additional information
about using and maintaining this probe is in the IBM
General Logic Probe Il Manual, SY27-0127.

P/N 5500900
P/N 453826

P/N 453167

P/N /550090 1

/

P/N 453212

S

TECHNOLOGY
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02-020 How to Prepare the Probe for Use

To make the probe ready for use, do the following:

« Set the Technology switch to the Multi positibon.

« Set the Latch switch to the None position.

« Set the Gate Ref switch to +1.4V.

« Attach the red lead to any convenient +5V pin (D03).
« Attach the black lead to any convenient ground pin

(D08).

02-025 Input Voltage Levels of the Probe

When you use the General Logic Probe Il with the
Technology switch set to Multi, you can probe voltage
levels as shown in the figure that follows.

General Logic Probe Il Input Voltage Ranges

MPUL (+60V) (most positive up level)

LPUL (+2.16V *.180V) (least positive up level)

{most positive down level) MPDL (+.95V £.180V)

ov
(least positive down level) LPDL (-60V)
Indicating Lights

Region Up Down

ON OFF
OFF OFF
OFF ON

VTL and Dutchess Input Voltage Ranges

02-035 What the Probe Lights Mean

The probe lights can have different meanings that rely
on the condition of the lights. Some of the possible
conditions and their meanings are shown in the table
that follows.

2 02-010
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What the Probe Lights Mean

Condition Meaning

UP light OFF The point being probed is not at

DOWN light OFF either an up logic level or a
down logic level, or the power
cable of the General Logic Probe
Il is not connected correctly.

UP light ON The point being probed is at

DOWN light OFF the up level (1).

UP light OFF The point being probed is at

DOWN light ON the down level (0).

UP light ON The point being probed is pulsing

DOWN light ON at a frequency of more than
30 pulses per second.

UP light Flashing The point being probed is pulsing

DOWN light Flashing at a frequency of less than 30
pulses per second.

UP light Flashing The point being probed has a

DOWN light ON series of narrow positive pulses
with a frequency of less than -
30 pulses per second.

UP light ON The point being probed has a

DOWN light Flashing series of narrow negative pulses
with a frequency of less than
30 pulses per second.

02-040 Machine Voltage Levels

System /34 uses mainly Dutchess and VTL logic
technology. Both of these technologies have the same
input and output levels. The input and output voltage
levels for these technologies range from 0.0V to +5.5V

as shown.

Input Levels

{most positive down level)
(least positive down level)

VTL and Dutchess INPUT/QUTPUT Requirements.

MPUL +5.5V (most positive up level)

LPUL +2.0V (least positive up level)

MPDL +0.8V

LPDL 0.0V

Output Levels

+5.5V

+2.4V

(most positive down level)

(least positive down level)

VTL Dutchess

02-040

MPUL (most positive up level)

LPUL (least positive up level)

Reference Information



SLT technology is also used when the data
communications feature is installed. SLT input and
output voltage levels are shown in the figure that
follows.

Input Requirements

V=12V, I=-10uA Maximum Up

vV=3V,I=0 Normal Up Level

V=12V, I=100uA. Minimum Up Level
V=05V, I=16mA Maximum Down Leve!
V=03V,1=23mA
or Normal Down Level
V=0.0V,1=25mA
V=312 1=4mA Maximum Down
Output Specifications

V=9V, I=-5mA Maximum Up

v=3V,I=0 Normal Up Level!

V=03V, 1=-22mA Maximum Down (Saturation)

Maximum Down

SLT I/0 Voltage Levels Requirement

02-045 How to Check the Probe for Correct

Operation

To verify that the General Logic Probe Il is working
correctly, use a CE multimeter (IBM part 1749231 or
452796) or a similar tool. For information on repairing
the probe, see the IBM General Logic Probe Il Manual,
SY27-0127.

To check the probe, perform the following test using the
5340 logic gate:

1.  With system power on, attach the red probe lead
to any convenient +5V pin (D03); attach the black
probe lead to any convenient ground pin (D08).

2. Using the multimeter, verify that the voltage

measured from pin D03 (+) to pin D08 (-) is
between 4.5 and 5.5 volts DC.

4 : ' 02-045

Set the Latch switch on the probe to the None P
position. : ' |

Set the Technology switch on the probe to the
Multi position. Both lights should be off.

Attach the probe tip to any D03 pin. Attach the Y
probe ground to any DO8 pin (ground). Only the {
Up light should be on.

Attach the probe tip to any DO8 pin. Attach the
probe ground to any D08 pin (ground). Only the
Down light should be on. —

Set the Gate Ref switch to +1.4V. N

Use a 12-inch jumper (IBM part 2588263) to
connect the +Gating pin on the probe to any D08
pin (ground). The Up light and the Down light
should both be off. ‘

Use the 12-inch jumper to connect the -Gating
pin on the probe to any D03 pin. The Up light and
the Down light should both be off.

Remove the 12-inch jumper from the -Gating pin

on the probe. Attach the probe tip to pin P
A-A1K2S02. Remove the 12 inch jumper from the \
+Gating pin and you should see a slow (1 second)

pulse on the probe.

Attach the probe tip to pin A-A1K2513. You

_ should see a fast (16 ms) pulse on the probe.

If this service check fails, see the General Logic Probe II
manual for instructions on how to repair the probe.

-
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02-070 FEATURES

The figures that follow show the features that are
available for System/34 and their locations in the 5340

system unit.

62EH

e 8.6 Mb Drive A

e 13.2 Mb Drive A

e 27.1 Mb Drives Aand B

e When only one disk drive is
installed, drive A could be
on the top frame, or it;
could be on the bottom
frame. When two drives are
installed, drive A is on the
top frame and drive B is on
the bottom frame.

62PC

® 63.9 Mb Drive A

® 128.4 Mb Drives Aand B .

® Drive A is always on the top;
Drive B is always on the
bottam.

e 1929 Mb Drives A, B,
and C

e 257.4 Mb Drives A, B,
C,and D

® Drive C is always on the
bottom; Drive D is always
on the top.

/

B-gate
Data Communications

e

for 2400 bps Modem
(first or second

communications line
adapter only)

Cable Tower (D-gate)
3262 or 5211 Printer 01D
Data Communications 01D

5251 Display Stations
5225 Printers
5256 Printers

02-070

}Ports 0-3

Maximum Configuration Features
(Left Side View)

Panel

33FD, 53FD,
or 72MD

Cover Latch

Reference Information
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Storage Area
for Diagnostic

Diskettes/

CE Panel A1 Processing Unit
A2 Input/Output Board
A3  Feature Input/Output Board

CE Subpanel B1
B2 z Not used
C-gate B3 MLCA

Maximum Configuration Features
(Right Side View)

02-070
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02-080 SPECIAL TOOLS You will need the following special tools only if the data

communications feature is installed:
In addition to the tools in the medium CE tool case, you

will need the following tools when working on the « Decibel meter (IBM part 453545) or dB adapter (IBM

System/34: part 1749299) and head phone (IBM part 2728116).
These tools, which are not shipped with the system,

« Ten 6-inch red jumpers (IBM part 0829117) are used for the integrated modem transmit level
adjustment.

« General Logic Probe |l test lead extender (IBM part

453605) Note: You can use the dB adapter (IBM part

1749299) only with the CE multimeter (IBM part

« CE multimeter (IBM part 1749231) or a similar tool 1749231). If you do not have this combination, use
decibel meter (IBM part 453545) to adjust the

 Metric bill of material (IBM part 1749235) transmit level on 2400 bps integrated modems.

« Gram gauge (IBM part 450459) » Wrap plug {IBM part 2546708 for EIA/CCITT, first or
second communications adapter; IBM part number

» Times 10 (X10) gram scale (IBM part 451915) 4236643 for the Digital Data Service Adapter; IBM

part 5586825 for the Analog Wideband Adapter; or
IBM part 4236975 for the Autocall Adapter and EIA)
used for external wrap testing (shipped with specific
feature).

%
Op
&
&
[
oo
or
(3
(44
ST
or
—9

o@o
PV HD — ce

P/N 4236643

P/N 4236975

02-080 Reference Information . 7



« “Indicator card (IBM part 5801645) used for the If your system has a 33FD diskette drive, you will need

switched 2400 bps modem equalizer test (not the following special tools and supplies: ah
shipped with system). .
« 33FD alignment tool (IBM part 2200698, shipped
with the system).
N

¢« MLCA wrap card (IBM part 4236797) used for » Diskette head cleaning tools:
internal wrap testing of the MLCA logic board — Brush (IBM part 2200106)
(shipped with the MLCA feature). — Isopropyl! alcohol (IBM part 2200200}

— Cloth (IBM part 2108930)

If your syétem has a 72MD diskette magazine drive, you
will need the following special tools:

« 72MD adjusting tool (IBM part 2462583 for the old
style picker or IBM part 2462612 for the new style
picker). .

P/N 4236797

-
74,
2

(A2 ]

(==

Use the following special tool only if your system has a
B53FD diskette drive: Two timing pins (IBM part

5562019). These pins are inside the 53FD cover : '
assembly. « Two adjusting pins (IBM part 2462574). These pins

are on the 72MD casting.

8 02-080
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05-100 INTRODUCTION

DANGER

Set the circuit breaker (CB1) to Off if you want all
voltages off. With the IPO switch turned off and CB1
on, AC line voltage is still present at the control
supply and DC output voltages from the control
supply are present at the A-A1 board, the operator
panel, and the CE panel. Because of the charge on
the capacitors in the arc-suppression networks across
K1, K2, and K4, a voltage is still present on all
circuits supplied by the contactor points when K1 and
K2 are de-activated (see paragraph 05-315).

Input line voltage is supplied through the line filters,
CB1, F302, and ACTB2 in the AC box to the control
supply.

2 05-100

Plus and minus 5 Vdc, plus and minus 24 Vdc, and 48
Vac are supplied to the power logic board (C-A1) by the
control supply. The control supply also supplies +24
Vdc to pick K1 and K2 in the AC box. When K1 picks,
input line voltage is distributed to the following places:

« Base ferroresonant transformer and capacitor by way
of F301

« Feature power supplies {(if installed) by way of fuses
F201, F202, F203, F204, and F207

« Feature AC box
« Diskette drive motor
« Gate and power fans

When K2 (and K4 for systems with 3 or 4 62PC disk
drives) picks, input line voltage is sent to the disk drive
motors.

Secondary AC outputs from the base ferroresonant
transformer go to the +5V filter assembly, and to the
multilevel filter assembly.

The DC outputs from the +5V and multilevel filter
assemblies go to the DC distribution assembly.

The DC voltages from the DC distribution assembly go
to the A-gate and the B-gate (if installed). The
point-to-point wiring can be found on FSL pages YA4xx
and YABxx.

TN

—
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05-200

05-210

Connectors J2, J7, and J8:
4-Position

Board Connector

Pin Side

| P/N 1473910

POWER LOCATIONS

Connector Pin Locations

n

el

AUOEUR

| Connectors 44, 49, and C-B1J2  §
6-Position

oIoI0

Board Connector d #
Pin Side @ @ @
P/N 1295112 f,. s — ("
| =}
I e R
q —

| Connectors 410, J20, and C-B1J1 d
9-Position
Board Connector
Pin Side d
P/N 1473911
d

-4d

OIo10
©O0Q

g

o

@,@,@,

Connector J1
12-Position

P/N 1847535

-
C&@E
gia:lsei ‘;.‘:nnector [[[[ @ @5.@' [[l

OYO10;

Connectors J13 and J14 (o = =

12-Position

E@@@g

Board Connector (Pin configuration same as
connector J1, above)

Pin Side
P/N 1295545

CAUTION

The board connectors might not be installed as shown

in these drawings.

Connectors J2, J7, and J8:
4-Position
Cable Connector
Pin Side
| P/N 1847528

I Connectors J4, J9, and C-B1J2
6-Position
Cable Connector
Pin Side
P/N 1847530

Locator

5000

Locator

NE==
RIG]
=t

Locator

| Connectors J10, 420, and C-B1J1
9-Position
Cable Connector
Pin Side
P/N 1847532

MNe=o

ag
@ee

©,(e)\©),
=0

Locator

©e@
QO.‘

Connectors J1,J13, and J14
12-Position

Cable Connector

Pin Side

P/N 1847534

05-200
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Connector J19
2-Position

Board Connector
Pin Side

P/N 2731398

Connector J5
4-Position

Board Connector
Pin Side

P/N 2731815

Connector J12
8-Position

Board Connector
Pin Side

P/N 2731816

Connector J24
12-Position
Board Connector
Pin Side

P/N 2731818

Connector J21
16-Position
Board Connector
Pin Side

P/N 2731820

Connector J23
6-Position

Board Connector
Pin Side

P/N 2777213

te)

-
[A]
E-Y

3456 78

1

3465678 9101112

1

3456 78 910111213 141516

1 2 3 4 5 6

o [l EEERE® 1 o)

161514 13121110 9 8 7 6 5 4 3 1

EQEOEQHPEQEOZNZPEZOZOEOZO( M=

05-210

. Key
876543‘1

DZOZ(OEOZ(=(M]=(

Key

12 1110 9 8 7 6 5 4 3 1

DEDEQOENEOZOSNENEDE(=( M=

Key

6 54 3 2 7

©®© CRKORIC

Connector J19
2-Position o~
Cable Connector | \
Pin Side i

P/N 2731397

—

Connector J5

4-Position

Cable Connector

Pin Side

P/N 2731850 77N

Connector J12
8-Position

Cable Connector
Pin Side

P/N 2731836

Connector J24
12-Position
Cable Connector
Pin Side

P/N 2731838

Connector J21

16-Position VS
Cable Connector f
Pin Side

P/N 2731839

Connector J23

6-Position

Cable Connector

Pin Side ™~

P/N 2777212 x/-
N



Connector C-B1J7
T 16-Position Dual Line
o ) Board Connector

- Pin Side

P/N 2731816

and

P/N 2637708

\ -

| Connector J11,
C-B1J3, C-B1J4,
and C-B1J5
24-Position
Right Angle
Board Connector
Pin Side
P/N 818554

Connector J6
24-Position
Board Connector
Pin Side

P/N 818869

1

BO2
BO3
BO4
BO5
BO6
BO7
BOS
BO9
B10
B11

B12.

B13

BO2
B03
BO4
BO5
BO6

BO7-

BO8

B09-
‘B10.

B11
B12

‘B13

EROR @R 6K
-
o

D02
‘DO3!
D04
DO5

D07
D08
D09
D10
D11
D12
D13

—m
-—0

1

D06

.D02

Do3
D04
D05

DO06.

D07
D08
D09
D10
D11
D12

D13 -

05-210

B02-

BO3
B04
B05
B06
BO7
B08
B09
B10
B11

B12

‘B13

= o SN
o o

I e
DR = = =)= (=]

14
16

N O W\ -

©

15

13

B02
BO3
BO4
BO5
BO6
BO7
BO8
BO9
B10
B11
B12
B13

Connector C-B1J7

Key
16-Position
Cable Connector
Pin Side
P/N 2731844
Connectors J6, J11,
C-B1J3, C-B1J4,
and C-B1J5
24-Position
Cable Connector
Pin Side
P/N 817329
Connector J11,
C-B1J3, C-B1J4,
and C-B1J5
D02 24-Position
D03 Cable Connector
D04 probe Side
D05 p/N 5800634
D06
D07
D08
D09
D10
D11
D12
D13

Power 5




Connector C-B1J6
48-Position

Dual Line

Board Connector
Pin Side

P/N 813329

B02
BO3
B04
BOS
BO6
BO7
BO8
BO9
B10
B11
B12
B13

G02
G03
Go4
G05
G06
G07
G08
G09
G10
G11
G12
G13

jﬁ

OU

D02
D03
D04
D05
D06
DO7
D08
D09
D10
D11
D12
D13

Jo2
Jo3
Jo4
JOos
JOo6é
Jo7
Jos
Jo9
J10
J1n
J12
J13

3

05-210

/N
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05-220 Right Side View

-

TS

s

TB7

Feature Power
Supply C

b Line Filter Box

N

Multilevel Filter
Assembly

05-220

Feature Power
// Supply D

B8

Base Distribution
Assembly

eee PDTB 1
PDTB2
Control Power
Supply PCB )
Feature Distribution Assembly
C-A1l
Power Logic Board

a8
K
0% oS
] ‘ o °°°/
bo ~_ Control Supply

Status Indicator

V

Power Compartment
Thermal Sensor

Power Compartment
Fan

Power 7



05230  Left Side View

IPO Switch

TBS\

Feature ‘Power

Supply A —
TB6

AN

=94

Operator Panel

Power Check
Therma! Check
Pracessor Check

Console Check

System In Use
Load "

Power

/ES

Feature Power
Supply B E—

Cable Tower ==

AC Box

+5V Filter
Assembly

Base Ferroresonant
Transformer

TB1

!

il
ﬁhw];w 1

T
it 'l‘

Capacitor C-65

AC Frame
Ground Bus

05-230

\~

Ry

—
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05-240

g

J-Connector Locations

\\‘

05-240

J19, J23, J24

/ {see 05-640)
1] .

J7

J6

- J8

J9

~—J10

J20
J21

J4
J5

J2

Power 9




05-250 Back Side View

10

c-B1 __—"]

Board

Feature Power Supply G

Filter Assembly Ground Bus
TB9
ACTB7
Feature Power Supply G _
Ferroresonant Transformer Feature AC Box

05-250

.
y Feature Power Supply G
" AC Capacitor

o

TN
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05-260

Feature Power Supply G C-B1 Connector
Locations

05-260

Power 11




05-300 FUNCTIONAL UNITS

s "—\\
. \
10 ACBox - : ~
053 ; F201 (Feature Power Supply A)
F202 (Feature Power Supply B) e
N
AC Frame Ground Bus '
. > & | ACTB1‘ .
(Alternative for . ' S~
X 14
some countries) [ > .
N
Diode Assembly :
(Alternative for /I{;
some counties) RC4 _ ::: :Z';;
RC3 7 /
(Alternative for =\ 4
some countries) §
K2 N
N
N
.
N
F203 ( Feature Power Supply C) IS
F204 (Feature Power Supply D) N
)
. e N
Diode Assembly ' ~E f { ‘
RC1 N N
(Alternative for K1
some countries)
e
RC2 u\
{Alternative for R
some countries)
Relay K3 N B F301 (Base Ferroresonant Transformer)
(Mounte ' » _ RS
Behind) F302 (Control Supply) K
F401

Cover Assemblv ‘
(Alternative for (,\
\

CE Outlet some countries)

(50 Hz only)

12 05-300
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05-315 AC Box (Second Level)

200, 208, or 230 Vac £ 10% 60 Hz

CBI 20A

200, 220, or 235 Vac £ 10% 50 Hz

*DANGER
When K1 and K2 are de-activated, a voltage

See FSL page YAQ00.

WP Control Supply

is still present in the circuits that are supplied
by the pcints of the contactors. The voltage
is still present because of the charge on the
capacitors in the arc-suppression networks
across the points of the contactors.

Fuse Chart
Fuse | Size | PIN

cB-1 20A 5565214
F301 4.5A 2495471

ACTB2

ACTB1

g \_pP -O ' Base Ferroresonant

F301 Transformer

Feature Power Supply A

Feature Power Supply B

:Feature Power Supp]y c

Feature Power Supply D

Diskette Motor, Gate, Power
Fans, Feature AC Box and
A and B 62 PC Disk Fans

Disk A and B Motor(s)

4
N

K3

O\_p @ CE Outlet**

F401

To Power Logic Board

F302 | 0.3A 254628
F201 1.25A | 252592
F202 | 1.25A | 252592
F203 2.0A 92734
F204 | 1.25A | 252592
F401 7A 2495463

IPO Switch

. Control Supply

+24 Vdc

05-315

*# Available only in some 50 Hz countries

Power 13



05-320  Control Supply

PC Board Fuse Chart
. , Fuse | SizeI P/N —

J20 (

F101 | 1A | 855253 N
F101 A F102 | .3A | 855229
F103 | 4A | 111257
F104 | 1A | 855253

F104

Safety Cover

Control Supply
Ferroresonant
Transformer

A
\ §
\ > s
( ‘(‘
. N’
@\
C5
Control Supply \ 4
Ferroresonant
Capacitor
Note: For connector pin locations, -
‘see 05-210. 7
&
(A\‘
~

14 05-320



O

@

05-325

Control Supply (Second Level)

See FSL page YA020.

—2 1 |

J20
TB10 T-10 l
] Syl 4
1 Ferro
+24 vd
Common% > Filter ‘
2 7 >‘$
200V -
o .
-24 Vdc
Filter
3
o 2w
220V _) >__.
+5 Vdc
é 230V 9)‘— Filter
235V N\
7/
: .
1 > >r—
/ N
77
~ 7

C-5 Control Supply
Ferro Capacitor

05-325

To K1

J{' o and K2

IPO Switch

F102

— —— — — e — — — — —

4219, 10 and 11

F103
J21 Goes to power logic board
and the AC box.

J21-8

o\ o— >—

F104
J21-6

>£1_-6
>_.

J21-7

Power 15




'05-330 Base Power Supply and Base Distribution The transformer has five secondary outputs:
Assembly
. « 5 Vac to the +5V filter assembly
The base ferroresonant transformer receives input AC
line voltage through CB1, contactor K1 points, fuse 301
and ACTB1 on the AC box. See FSL page YA040.

8.5 Vac to the multilevel filter assembly for +8.5 Vdc "’
« 8.5 Vac to the multilevel filter assembly for -8.5 Vde
» 24 Vac to the multilevel filter assembly for +24 Vdc

* 24 Vac to the multilevel filter assembly for -24 Vdc

TB1 |
1 | common 1 +5Vdc
]
4BV !
Filtgr I
|
|
|
' . ] ]
- N Multilevel Filter Assembly I gy
r— -1 P— D D T S S—— T S — —— — 1 -
M 32 P
AR LI |4 *6Vde "
| I | ] +8sv " ! ' -4 Vdc
>-|-—l—l l Filter ; -5 Vde
' +8.5 Vdc
: (B | ] 1 -4 Vdc
| : ! : | +6 Vdc
| > —— . | -5 Vdc
IS8 ‘ 1 @ by P +8.5 Vdc
| | l ) + } Returns '[|3 +24 Vdc
| : bl ssv ‘ | l 8 -24 Vdc
>|-_J'— Filter | I 1 :
B '
i |
b |
f)-_ R - PcB | 16
..235\/. >"I+l ’J2 1 '
Iy L : o L .
M i
R, | :
>-l—.1— Filter |
| ! ] | !
b f
R |
' .
I > : : ~{ |56
' 2
>>17H -
- : Iy | -2ev |
c65 > | ¢ | Firter 1|
" I 11
, I |1
o P!
o i
o p L
- } PCB
1
> 3 b L . | : S
‘Base Ferro Transformer Base Power Supply | Base Distribution Assembly

“and Capacitor

* J5 is used to send an overcurrent sense signal to the C-A1 board
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05-333 Multilevel Filter Assembly

The muiltilevel filter assembly supplies +6 Vdc, +8.5 Vdc,
+24 Vdc, -24 Vdc, -4 Vdc, and -5 Vdc to the base
distribution assembly. See FSL page YA040.

J9

/J10

-Power Compartment
p Thermal Sensor

)|

Note: For connector pin locations,
see 05-210.

Multilevel Filter Assembly

05_333 Power 17



+5V Filter_ Assembly

05-335  Base

See FSL page YA040.

05-335
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05-360 DC Distribution Assemblies

VIR
See FSL pages YA080 and YA090
S " g Bdse Distribution Assembly
- X
TN ™~ DC Ground
L) +5 V Plate
| ‘\‘ O [T~ +5 Vdc Base
o
r’/* ) o/c O
\_ Sense |S)
Plate Y Note: For connector pin
locations, see 05-210.
~ PDTB1
% 1 +5 Vdc Feature Power Supply B
- \ 2 +12 Vdc Feature Power Supply A
( \ \ 3  +12 Vdc Feature Power Supply A
- L \ 4  -12 Vdc Feature Power Supply A*
Q’/ \ 5  -12 Vdc Feature Power Supply A*
”Q\;%j 6 -4 Vdc Base
™ {Q.%j \ 7 -4 VdcBase
20N \ 8 +6 VdcBase
i _— R 0\ 9 -5 VdcBase
RN .
~, \10 -5 Vdc Base
] v N Q11 -5 Ve Base
PCB <7333 rg.-, \12 +8.5 Vdc Base
/ 2T \13 +8.5 Vdc Base
J10 E11 S}{ ' \14 +24 Vdc Base
| E12 \15 +24 Vdc Base
/ 16 -24 Vdc Base
e E13 '
\_/
Feat Distribution Assembl
+5 Vdc Feature Power Supply C 1= cattire Histribdtion Assembly
+5 Vdc Feature Power Supply C 2= T —— PDTB
+8.5 Vdc Feature Power Supply C 3 =— (See 05-630 Feature
N +12 Vdc Feature Power Supply C 4 =~ Power Supply C and
o/ -5 Vdc Feature Power Supply C 5~ 05-640 Feature

-12 Vdc Feature Power Supply C 6 U
+5 Vdc Feature Power Supply D 7\
+5 Vdc Feature Power Supply D 8 \

Power Supply D)

/

DC Ground

*Or regulator 05-360 Power 19



05-370 Power Logic Board C-A1

The power logic board contains the following cards:

« Protect card C-A1B2 contains circuits for turning
power on and off, registers for storing the causes of
power failures, and circuits for turning on the Power
Check light, Thermal Check light, and displaying the
power fault registers in CE byte O.

« Base sense card C-A1C2 contains circuits for sensing
undervoltage, overvoltage, and overcurrent conditions
for the base power system. Attached to this card is
an LED (light-emitting diode) known as the Control
Supply Status indicator. When the Lamp Test switch
is pressed, the LED comes on only if none of the
control supply fuses (F101 through F104) has failed.

/}{4
C-A1A2 |

CPU Cable |
C-A1A3 NJ -7
Control | T
Supply Cable | 5
C-A1A4T |
Feature 1™y
Power Supply ,\ |
C Interface | "N -
Cable L | -
N g

C-A1A4B

Feature Power

Supply D Interface

Cable Connector Positions

Additional Cards for Optional Features

-
The 62PC Disk Drive feature or the 2400 BPS Integrated
Modem feature adds feature power supply A to the
System/34. Sensing the output of the added supply iS5
done by a sense card that goes into C-A1C4 on the
power logic board.

Note: If a first or second communications adapter uses
the 1200 BPS Integrated Modem feature or the
EIA/CCITT feature and the system does not include
feature power supply A, a feature regulator card
(C-A1C4) must be installed.

The MLCA feature adds feature power supply C to the
System/34.

The 1255 MICR Reader/Sorter attachment feature adds
feature power supply B to the System/34 if the
System/34 also contains either a 62PC disk drive or a
72MD magazine drive. Sensing the output of the added
supply is done by a sense card in C-A1C5 on the power
logic board.

C-A1Y1

bl
Sense Cable CGate

C-A1B2
Protect
Card

C-A1C2
Base Sense
Card

s Control Supply
Status Indicator

C-A1C4

Feature Power
Supply A

Sense Card,

or Feature Regulator
Card

™ C-A1C5
Feature Power
Supply B
Sense Card

Power Logic Board C-A1 Locations
(card side)

Feature Power Supply G

on Backplane

20
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05-400 POWER FAULT INDICATIONS 4.  The output voltage of any of the supplies is too
: low (undervoltage).

05-401 System Power-Off Conditions 5.  An AC input power failure occurs.

The system powers off (or fails to power on) if any of 6. The IPO switch is turned off.
the following conditions is present:

7. The cards at C-A1C4 or C-A1CS5 (if installed) are

1. The temperature rises high enough to open the either not seated correctly or are missing.
-thermal switch in either the A-gate (117°-127°F)
or the power compartment (129°-139°F). 8. The cables to feature power supply C, D, or G (if
installed) are either not seated correctly or are
2.  The output voltage of any of the supplies is too missing.

high (overvoltage).
9. The Power switch on the operator panel is turned

3. The load on any of the power supplies conducts off.
more current from the power supply than is safe :
for the load (overcurrent). A system power off caused by condition 1 lights the

Thermal Check light on the operator panel. A system
power off caused by conditions 2 through 7 lights the

05-400

Power Check light on the operator panel.

Power

21



05410 Power Fault Registers

When a Power Check occurs on the System/34, power
fault codes that indicate the cause of the fault are
stored so that you can display the codes and isolate the
cause of the power check.

Power fault codes are divided into two groups: priority
fault codes and additional fault codes.

Priority fault codes indicate that some power supply was
overvoltage, undervoltage, overcurrent, or that a feature
sense card is missing. Priority fault codes all have bit O
active.

Additional fault codes generally further specify the cause
of the priority fault by either indicating which power
supply has the wrong voltage, or by indicating that all
power supplies have the wrong voltage.

The protect card (C-A1B2) has three registers that store
power fault codes when a power check occurs.

Additional Fault Codes

7F  6A 66 E1

3.

The shift register: T

— Stores up to 43 fault codes. s N

— Stores the priority fault code and any additional,.. |
fault codes controlled by the sensing circuits on h
the base sense card, feature sense cards, or : .
feature power supplies during 320
microseconds after a power check. S T

— Increments each time a search operation is S~
performed. PRI, '

The present register:
— Stores one fault code at a time.
— Stores the fault code each time the shift
register increments. -
— Can be displayed by pressing the Dply Pwr Chk ( ‘
switch. o e

The previous register:

— Stores one priority fault at a time.

— Is loaded from the present register if the fault
code in the present register is a priority fault
code (bit O on) and either a power check occurs
or a search operation is performed.

— Can be displayed by pressing the Dply Pwr Chk
switch and operating the Prev switch.

X X X X
shife L LLLLIII1IRT1) Present
Shift Reg ‘
Y Reg 0
0 7
Not
Previous SW
7 7
Present Reg Contains a
Power Check OR Priority Fault Code *

Search SW

* Bit0 On

22 05-410

0 A 0
0 0
7 OR
. CE Byte O
7
0 0 0
Lamp Test SW A Leds
0 7
7 7
7 7
Dply Pwr Chk
SN
Previous (\\
0 Reg |0
0
A 0
P
7 {
Previous SW 7 o
7 |7




Three CE panel switches are used to display this
-~ information in byte O of the CE panel display. The
switches are:

« The Dply Pwr Chk switch

« The Pwr Fault Dply (two switches: Prev and Search)

L) CAUTION

Information concerning power supply failures that is
stored in the power failure latches is lost if all system
power is removed by turning off the circuit breaker

(CB1).
O
)
N
05420 Dply Pwr Chk Switch
CAUTION
Do not operate the Search switch until you have
displayed and recorded the previous power fault register.
Operating the Search switch moves the present power
77 fault register data to the previous power fault register.
NN
/— vL
"
e “‘\‘
N4
"

When a power check occurs, press Lamp Test and look
at the Control Supply Status indicator on the card at
C-A1C2 (see paragraph 05-370) to ensure that it lights
with Lamp Test. If the indicator does not light, the
indicators in CE byte O (when the Dply Pwr Chk switch
is pressed) are not reliable. If the Control Supply Status
indicator does not light when Lamp Test is pressed, the
power check was probably caused by a fuse on the
control supply. If the Control Supply Status indicator
does light with Lamp Test, press Dply Pwr Chk to
display the cause of the power check in CE byte 0.

1. Press Dply Pwr Chk and operate the Prev switch
(see paragraph 05-431) to display the cause of the
power check that occurred before the present
power check.

2, Press Dply Pwr Chk and operate the Search switch
(see paragraph 05-432) to display all of the
additional fault conditions that caused the present
power check (one display for each operation of the
Search switch). When the CE byte O lights display
hexadecimal 7F, the search is complete and all of
the conditions have been displayed.

Power 23
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CE Panel
N

n 5 W

-
F O
3 2
D
c
.
A 6
, o

F Oy F Oy
E 2 E 2
D 3 0
c ac
8 5 B
6 6
A9872 A9873

l“—DISF’LAY/DATA—]

O o5 ow
w O o

DPLY PWR CHK

COMM

0 0

DPLY PWR FAULT DPLY CHECK CLOCK MSIPL
ON PREV SEARCH . RUN

—~ADDRESS/DATA

PROC RUN
1 INSN STEP/-
o« DPLY LSR.
e ALTER STOR

F 01 '
E 2
3 ,
ALTER MAR
4 ®IRPT .
5 *DPLY STOR
A 6 «INSN STEP/
9 g8 7 4

e DPLY PCR
SYS INSN STEP

RESET

O

FORCE

§ 6

MODE SELECTOR
CE START

@,

CSIPL STOR SEL ADD COMP
DISKETTE DISKETTE CTL STOP

0 0 8 0

LAMP TEST

STOP OFF DISK DISK MAIN RUN

——PROC INTERRUPT—
4 2 1 P1

DISPLAY LIGHTS

O-0-0— [O]

e
STOP
O sTOP
MsP
RUNNING START

/
CE Subpanel
FIRST OR SECOND
COMMUNICATIONS
ADAPTER
COMM
SELECT
1
2
4
J/

05-420

N

N
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05-430 Pwr Fault Dply Switches

05-431  Prev Switch

Pressing Dply Pwr Chk when the Prev switch is in the
normal (down) position displays the cause of the latest
power failure in CE byte 0. Bits in CE byte O have the
meanings shown in the foilowing chart.

Pressing Dply Pwr Chk while holding the Prev switch in
the Prev position (up) displays the cause of the
preceding power failure in CE byte 0.

05-430

05-432  Search Switch

Hold Dply Pwr Chk while operating the Search switch to
the Search position (up) to display other power supply

failures that occurred during the 320 microsecond period

after the power check. A different failing condition is
displayed for each time the Search switch is operated.
When the search is complete, CE byte O contains 0111
1111 (hexadecimal 7F).

Note: The search function will not work unless the
system power is off because of a power fault.

When you have determined which power supply is
causing the power check, use the manual bring-up
procedure (see paragraph 05-550) to force power on
long enough to measure the output of the failing power
supply.

Power 25
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DPLY PWR CHK

comm FO!

DOPLY ., PWR FAULT DPLY CHECK CL
PREV SEARCH RUN

N G

CE Panel OFF sTop

\ CLOCK PO PR INTE
IS

Se

4
CE Byte O 0 1 2 3|4 s 6 12
O0000000O
LJ 4 2 1 8 4 2 1
Type of Failure
Priority (100 Feature Sense Card or Cable Missing (hex 9)
Fault Jr o1 Over Voltage (hex A)
Codes 110 Over Current {hex C)
L1 1 Under Voltage (hex E)
Additional ( 00O Feature Sense Card or Cable Missing (hex 1)
I E I| ‘ona JoO010¢ Over Voltage {hex 2)
Cax;t 01004 Over Current (hex 4)
oaes (01 10§ Under Voltage (hex 6)

ailing Voltage Level or Supply

Miscellaneous Power Fault Codes

000000O0O No faults since the last time AC power was restored (hex 00)
oO1111111 Search Complete (hex 7F)

Thermal Check Codes (Thermal Check LED on)

11100
11111

-0

01 Thermal Check when power was off (hex E1)
11 Thermal Check when power was on (hex FF)

26 05-432

0001 +5V Power Supply (hex 1)

0010 +8.6V Power Supply (hex 2)

0011 +24V Power Supply (hex 3)

0100 -24V Power Supply (hex 4)

0101 +6V Regulator (hex 5)

0110 -4V Regulator (hex 6)

0111 -6V Regulator (hex 7)

1000 +12V Feature Power Supply A (hex 8)
1001 -12V Feature Power Supply A or Feature Regulator Card (hex 9)
17010 +6V Feature Power Supply B (hex A)
1011 Feature Power Supply C or Cable (hex B)
1100 Feature Power Supply D (hex C)
1111 Feature Power Supply G (hex F)
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05-500 IMMEDIATE POWER OFF (IPO)
Operating the IPO switch causes an undervoltage
condition that turns on the Power Check light on the
operator panel.

When the IPO switch is turned off, contactors K1, K2,
and K3 (50 Hz only) de-activate. When the contactor
points open, AC line voltage is removed from the
following places:

« The gate and power fans

« The diskette motor

« The base ferroresonant transformer and capacitor

« Any optional feature power supplies that are installed
+ The feature AC box and K4 (if installed)

« The disk motors

DANGER

Set the circuit breaker {CB1) to Off if you want all
voltages off. With the IPO switch turned off and CB1
on, AC line voltage is still present at the control
supply and DC output voltages from the control
supply are present at the A-A1 board, the operator
panel, and the CE panel. Because of the charge on
the capacitors in the arc-suppression networks across
K1, K2, and K4, voltage is still present on all circuits
supplied by the contactor points when K1, K2, and
K4 are de-activated (see paragraphs 05-315 and
05-670).

05-550 MANUAL BRING-UP PROCEDURE
Use the following procedure to measure the output
voltage of power supplies that are causing power
checks.

1. Set the IPO switch to O.

2.  Attach the CE multimeter to the output of the
failing power supply.

3.  Attach a jumper from C-A1B2G13 to C-A1B2J08
on the power logic board.

4. Set the IPO switch to | only long enough to read
the scale on the multimeter, and then set the IPO
switch back to O.

5. Remove the jumper and set the IPO switch to I.

05-600 POWER SUPPLIES FOR OPTIONAL

FEATURES

Some optional features that are added to the
System/34 need additional power supplies or voltages
that are not supplied by the base power supply. The
following chart indicates which features need the extra

power:

Optional Feature

Power Changes

2400 BPS Integrated
Modem or 62PC
Disk Drives, A or B

Add feature power
supply A

1200 BPS Integrated
Modem
or
Electronic Industries
Association (EIA)

Add feature regulator
card if feature

and either the
72MD or 62PC

(not MLCA) power supply A is
not installed

1255 MICR Add feature power
Reader/Sorter supply B

MLCA
A-B3 Board

Add feature
power supply C

Expanded Memory

Add feature

256K bytes power supply D
3 or 4 62PC Add feature
Disk Drives power supply G

05-500

Power
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Feature power supply A is a +12 Vdc and -12 Vdc
power supply. Its outputs are used by the 62PC disk .
drive and/or in the B-gate that is added to the system
by the 2400 BPS Integrated Modem feature. The .
addition of feature power supply A to the System/34
also adds a feature sense card to C~A1C4 in the power
logic board (C-gate). See FSL page YA100.

05-61b Feature Power Supply A

Note: For connector pin
locations, see 05-210.

. Base
| Distribution
TB-5 | Assembly
1 @ Common 8 :
8
. - | +12 Vvde ) |
+2V , } ) ' O
) ) 200 Vac ~Filter |
~ |
+12 V Return |
) ——1©°
208/220 Vac
3 @ !
A2 |
a 230/235 Vac i
-12 Vuc
=3\
-12V rd 4 1
Filter |
c3 |
’ - 12 V Return 4 J 0
r’ |
|
5 )
12 !
ey '

28

Feature Power Supply A (second level)
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05-615 Feature Regulator Card

The feature regulator card is added to C-A1C4 and
generates a -12 Vdc by using the -24 Vdc from the base
power supply. When the first or second

communications adapter is installed, the ~12 Vdc is used
by the card added to the System/34 by the 1200-bps or
EIA modems.

Only one of the following features (the 2400 BPS
Integrated Modem feature, the 1200 BPS Integrated
Modem feature or the EIA feature) can be installed.

C Gate

C-A1B2
Protect
Card

C-A1C2
Base Sense
Card

Caontrol Supply

Power Logic Board C-A1 Locations
(card side)

05-615

Status Indicator

|_~c-aica

Feature Power
Supply A

Sense Card,

or Feature Regulator
Card

C-A1C5
Feature Power
Supply B
Sense Card

Power
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05-620 Feature Power Supply B

Feature power supply B is a +5 Vdc power supply. Its
output is used in the A-A3 board when the 1255 MICR
Reader/Sorter attachment is added to the System/34.
Its output is also used by either the 72MD diskette
magazine drive or the 62PC disk drive. The addition of
feature power supply B also adds a sense card to
C-A1C5. See FSL page YA120.

97

Note: For connector pin
locations, see 05-210.
Feature Power Supply B

TB6 T4
1 Common Base
+5 Vdc Distribution
37 Assembly
AN
77
y 200 Vac
2Q
9 +5V
Filter
208/220 Vac
4%,
35N\
/7
10 4 )
230/235 Vac
4 @ . _ +5V Return
5 5 |
— Feature Power Supply B (second level)
30 05-620
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05-630 Feature Power Supply C
N
) Feature power supply C is a +5 Vdc, +8.5 Vdc, +12 Vdc,

- -5 Vdc, and -12 Vdc power supply. Its output is used at
the A-B3 board when added to the System/34. The
addition of feature power supply C also needs the
feature distribution assembly if not already installed.

-~. See FSL page YA130. -

—

.
=

N
~ \
TB7
J14
’ ) Note: For connector pin locations, see 05-210.
\\/
J11
T87 J13
— ——% >-_— Feature
1 Common. 0—9 > Distribution
S e \ T | 2
N +5 Vdc
‘ ~ Filter >
| PDTB2
N — —1 5> ~
> H>— +8.5 Vdc BV
. Filter ) . Y
— 5V
( ) 208 2 \>_— \-———% )
N 3 220 Vac > ) +12 Vdc QO |+85V
@ Filter
S—— . QO | +12Vv
230 ¢ > >
. { 4
e 7 7 -5 Vde Q|-5V
N 4@- 235 Vac Filter
./ | — O |-12v
_ l 3 > s s | L
| -12 Vde > >
| »—— Filter — >
-~ ||? » - Ja —> >
O™ :
— /7 7

Feature Power Supply C (second level) -\-_-'/

05-630 Power 31



05-640 Feature Power Supply D

Feature power supply D is a +5 Vdc power supply. Its
output is used on the A-A1 board when memory is
expanded to be greater than 128K bytes. Feature power
supply D also requires adding the feature distribution
assembly if it is not already installed. See FSL page
YA140. The circuit board of feature power supply D
contains circuits for sensing undervoltage, overvoltage,
and overcurrent conditions.

TB-8
1 @ Common 1

+5 Vdc

200Vac 2
2( 2} .
(50 or 60 Hz)

208 Vac/60 Hz,
3@ ac or
220 Vac/50Hz 3

10

+5V
Filter

Feature
Distribution
J23 Assembly

1 : PDTB2
7

2\

8
3\\

R4

(oo

/

4 @ 230 Vac/60 Hz, or
235Vac/50Hz 4

6

+5 V Return

8
\
1

7
T
5@( Sq-
| /é
/

Note: For connector pin locations,

see 05-210. c

32 - 05-640
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05-670 Feature AC Box

GND BUS

From K1
In Base
AC Box

See FSL YA010

ACTB?7

(e

F207

20A
—
P/N 92734

y—/

@ |

e

\///

present in the circuits that are fed by the points of
the contactors. The voltage exists because of the
charge on the capacitors in the arc-suppression
networks across the points of the contactors.

* DANGER
When K1 and K4 are de-activated, a voltage is still

ACTB?7

O Feature Power Supply G Ferroresonant

.

O 62 PC Disk C and D Fan(s)

Disk C and D Motor(s)

24 Vdc

K4

Feature Power Supply G

To Feature Power Supply G Filter Assembly

05-670 Power 33




05-680 Feature Power Supply G

Feature power supply G produces +5 Vdc, +12 Vdc,
+24 Vdc, -4 Vdc, and ~12 Vdc from the filter assembly.
These voltages are used by the third and fourth 62PC
disk drives when installed. See FSL YA180. Feature
power supply G requires a sense card in J6. See FSL
YA182 and YA184.

C-B1J5 . @ g e @
N A ) c-B1J1
/\3:] @ %
@‘; )
Di@ é C-B1J2 il

H -t gl_glgg

| =t
Cas=—aF
!
®‘P
Y

1
C-B1J6

=4

N
Q
Q
-

H (o]
<l cB1
Board
aN| %—é

Y

[ Z ]

ST
/

C-B1J4
BT | f\ — | i
— ) . 1

C1

Note: For connector pin locations, see 05-210.
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Feature Power Supply G (Second Level)

05-690
TB9
1 Common
2 200 Vac. %
(50 or 60 Hz)
208 Vac/60 Hz
3
@ 220 Vac/50 Hz
4 @ 230 Vac/60 Hz
235 Vac/50 Hz
:L
C1

Vd
59 Hz only
e

C-B1J1

C-B1J3/J4

AN

5>

7/

5, BO3, B04, m

+5 Vdc 7 D03
Filter

> B02

+12 Vdc

Filt
Her e—*5812,D12.

—> D02

-12 Vdc
Filter

]

> B13, D13

-4 Vdc
Filter

T (T

AN

7/

+24 Vdc

> B06, D06
+24 Vdc

Filter Return*

—> B0S5, D05

C-B1J2

*Return line (B0S, DO5) for +24 Vdc is connected to
other return line (B12, D12) within J4 connector.
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05-700

SYSTEM VOLTAGE DISTRIBUTION

System voltage distribution is shown on FSL pages

AFxxx.

05-710

Power Supply Voltage Tolerance Chart*

Power Supply Voltage Tolerance Chart

Voltage Tolerance Ranges
Voltage | Base Reg | Feature | Feature | Feature | Feature | Feature
A B C D G
-4 Vdc |-3.92 -3.74
-4.16 -4.42
+5 VDC (4.69 4.65 4.65 4.70 4.68
5.52 5.562 5.50 5.62 5.52
-5 VDC |-4.70 -4.625
-5.50 | -5.50
+6 Vdc |[5.64
6.60
+8.5 Vdc |7.86 7.86
9.35 9.35
+12 Vdc 11.10 11.10 11.04
13.20 13.20 13.20
-12 Vdc -11.04 |-11.04 -11.04 -11.04
-13.20 |-13.20 -13.20 -13.20
| +24 Vdc |22.08 22.56
26.40 26.40
-24 Vdc |-22.08
-26.40
Ground

*Measure at the CD distribution assemblies (base or feature)

Note: Over voltage is that voltage farthest from O V; under voltage is that
voltage nearest to O V.
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07-010 INTRODUCTION

The 5211 Printer attachment is used to attach either the
Model 1 or Model 2 5211 Printer to System/34. With
the 48-character set, the Model 1 has an operating
speed of 160 lines per minute and the Model 2 has an
operating speed of 300 lines per minute.

07-100 LOCATIONS

All parts for the printer attachment are located on the
A-gate, A2 board. These parts include two cards, four
top card connectors, and three flat cables. For a
description of the top card connectors, see paragraph
07-300. The two cards, their locations, and the
hardware on each card are:

« Printer controller card (A-A2S2)

— 4-bit ALU

— 4-bit A and B registers

— 16 4-bit data address registers

— 16 4-bit primary work registers

— 16 4-bit auxiliary work registers _

— 16-bit storage address register (The SAR bits are
numbered XSAR 0 through 3 and SAR 0 through
11.)

— 16-bit instruction address register

— 2K bytes of random access storage

— Control logic: Includes control lines between the
controller card and the adapter card.

A-A2 Board

Figure 07-1. Printer Attachment Card Locations

« Printer adapter card (A-A2T2)
— System command decode
System/controller data registers
Printer/controller data registers
Printer controls:
Fire tier generation
Belt and carriage controls
Hammer echo checking , .
Control lines for printer indicators and switches
Controller data bus in assembler
System data bus in assembler

The three flat cables used for the printer attachment are
plugged into sockets V3, V4, and V5 on the A-A2
board. The other ends of the cables are plugged into
the cable tower. See paragraph 07-400 for a description
of these cables.

Printer Controller
A-A2S2

Printer Adapter
A-A2T2

A-A2V3 Printer Light
Switch Cable

A-A2V4 Printer Control
Cable

A-A2V5 Print Data
and Fire Tier Line
Cable

07-010
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07-200 MAINTENANCE

Because of the parts (cards, top card connectors, and
cables) that make up the printer attachment, there are
no adjustment, removal, or replacement procedures.

Any maintenance performed on the attachment needs a
failing part exchanged. For locations of all the parts, see
Figures 07-1 through 07-3.

For maintenance information on the 5211 Printer, see
the 5211 Printer Maintenance Information Manual.

22

33—

Note:  Only the outside two rows
of pins on the top card
connectors can be probed.

A-A252W22
{connected to
A-A2T2W22)

A-A2T2wW22
(cannot be probed
with connector

installed)

A-A2T2W13

A-A2T2Y11

A-A282Z33

Figure 07-2. Printer Attachment Top Card Connectors

07-300 TOP CARD CONNECTORS

The four top card connectors on the printer attachment
cards are marked {from top to bottom) W, X, Y, and Z.
The pins that can be probed on each connector are
numbered 02 through 13 (right side of connector) and
22 through 33 (left side of connector).

Using connector W as an example in Figure 07-2,
notice that pins W02 through W13 of the T2 card, and
pins W22 through W33 of the S2 card can be probed.
Also notice that pin A-A2T2W22 cannot be probed with
the top card connector installed; but this pin is
connected to A-A2S2W22, which can be probed. All of
the 02 through 13 pins of the S2 card and the 22
through 33 pins of the T2 card cannot be probed when
the top card connector is installed.

As an aid to identifying pin locations on each card
connector, at least one pin location is shown on each
connector in Figure 07-2.

Printer Adapter
A-A2T2

Printer Controller

A-A2T2Y09 (ground)

07-200 5211 Printer Attachment 3




07-400 INTERNAL CABLES

Three internal cables are used to attach the 5211 Printer
to System/34. These cables are connected from the
A-gate, A2 board to the cable tower. See Figure 07-3
for a description of each cable and for the cable
locations on the cable entry tower.

B and D pins of D-B4

are connected to A-A2V5
and contain the print
data and fire tier signals.

G and J pins of D-B4

are connected to A-A2V4
and contain the printer
control signals.

D-B4B02
I | 8 i‘r 8 G i G
_ AIIOOn.O I
coe HERRRERRR O [TTLILLLLT
B ., » , ,

BT G and J pins of D-B5
are not used.

B and D pins of D-B5

are connected to A-A2V3
_ and contain the signals
for the printer indicators
and switches.

Figure 07-3. Cable Entry Tower

4 07-400
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07-500 CARD JUMPERS

There are three jumper locations on the printer adapter
card located in A-A2T2. Attach the jumpers (IBM part

1675209) as shown in Figure 07-4. .
| I | ] |
eBe oA
eCoe
1 1 1
A-A2T2 B02 Pin

A — Must be removed for both the 5211 Model 1 (160 lines
per minute) and the 5211 Model 2 (300 lines per minute)
printers.

B — Needed for both printer models.
C — Needed for the 5211 Model 2 (300 lines per minute)
printer; not needed for the 5211 Model 1 (160 lines

per minute) printer.

Figure 07-4. Printer Adapter Card Jumpers

07-500 5211 Printer Attachment
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08-010 INTRODUCTION

The 3262 Printer attachment is used to attach the 3262
Printer to System/34. With the 48-character set, the
3262 has an approximate operating speed of 650 lines
per minute at a line spacing of 6 lines per inch.

08-100 LOCATIONS

All parts for the printer attachment are located on the
A-gate, A2 board. These parts include three cards, four
top card connectors, and three flat cables. For a ‘
description of the top card connectors, see paragrajph
08-300. The three cards, their locations, and the
hardware on each card are:

« Printer controller card (A-A2S2)

— 4-bit ALU

— 4-bit A and B registers

— 16 4-bit data address registers

— 16 4-~bit primary work registers

— 16 4-bit auxiliary work registers

— 16-bit storage address register (The SAR bits are
numbered XSAR O through 3 and SAR 0 through
11.)

— 16-bit instruction address register

— 2K bytes of random access storage

— Control logic: Includes control lines between tthe
controller card and the adapter card.

A-A2 Board

Figure 08-1. Printer Attachment Card Locations

« Printer adapter card (A-A2T2)
System command decode
System/controlier data registers
Printer/controller data registers
Printer controls:

Fire tier generation

Belt and carriage controls

Hammer echo checking

Control lines for printer indicators and switches
Controller data bus in assembler
System data bus in assembler

« Printer sequencer card (A-A2U2)
— Belt/input buffer registers
—Print position register
Hammer count register
State count/incrementer register
Register controls
Storage data register
6K bytes of random access storage
Storage switching

The three flat cables used for the printer attachment are
plugged into sockets V3, V4, and V5 on the A-A2
board. The other ends of the cables are plugged into
the cable tower. See paragraph 08-400 for a description
of these cables.

Printer Controller
A-A2S2

Printer Adapter
A-A2T2

Printer Sequencer

& A-A2U2

SIS A-A2V3 Printer Light
and Key Cable

A-A2V4 Printer Contro!
Cable

i w/
paererercerere)
prerreie)) f eTveTeTY)
1
1

A-A2V5 Print Data and
/ Fire Tier Line

Cable

e

2 08-010
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08-200 MAINTENANCE

Because of the parts (cards, top card connectors, and
cables) that make up the printer attachment, there are
no adjustment, removal, or replacement procedures.

Any maintenance performed on the attachment needs a
failing part exchanged. For locations of all the parts, see
Figures 08-1 through 08-3.

For maintenance informatipn on the 3262 Printer, see
the 3262 Printer Maintenance Information Manual.

02 22
s T / u
22 Y 02
\"L ] B ) 1’/
R__ 0 n__B 5 B
R_o B__8 R o See Note 2.
B & @© & g 8l
- ] R B n_-a
R 68§ B8 _—p &
. I ] [ n o
- - -] -] [-] a
g n -] [-] -] [-] Printer Controller
o A ] B ] ry A-A252
-] a B ] R n
B—pn A ] C L

A-A252W22
{connected to
A-A2T2W22 and
A-A2U2W22 \

| —A-A2U2X02

See Note 1.

See Note 2.° A-A2U2Y13

AA252233—"

Figure 08-2. Printer Attachment Top Card Connectors

08-200

08-300 TOP CARD CONNECTORS

The four top card connectors on the printer attachment
cards are marked (from top to bottom) W, X, Y, and Z.
The pins that can be probed on each connector are
numbered 02 through 33 on the right side of the
connector and 02 through 33 on the left side of the
connector.

Using connector W as an example in Figure 08-2,
notice that pins W02 through W33 of the U2 card, and
pins W02 through W33 of the S2 card can be probed.
Also notice that pin A-A2T2W22 cannot be probed with
the top card connector installed; but this pin is
connected to A-A2S2W22 and A-A2U2W22, which can
be probed. All of the pins on the S2 and U2 cards can
be probed directly. Pins on the T2 card can be probed
from the S2 or the U2 pin.

As an aid to identifying pin locations on each card
connector, at least one pin location is shown on each
connector in Figure 08-2.

Printer Sequencer
A-A2U2

Printer Adapter
A-A2T2

Notes:
1. Top card connectors W and X are the same
(1BM part 4134831).
2. Top card connectors Y and Z are the same
{IBM part 826514 1) but are different from
4 the connectors at W and X and must be
installed right side up {see FSL page
AC322). To aid in identifying connectors
Y and Z, pin T2Y07 has been removed from
5 connector Y, and pin T2Z07 has been
removed from connector Z. To install
connectors right side up, make sure the
letters ASM appear in the upper right
corner of the Y and Z connectors when
viewed from pin side.
3. Al of the pins on S2 and U2 can be probed
directly. T2 pins on Y and Z top card con-
" nectors may not go to S2 or U2 pins. See
FSL page AC322 to determine pins that
can be probed on these two connectors.

3
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08-400 INTERNAL CABLES

Three internal cables are used to attach the 3262 Printer
to System/34. These cables are connected from the
A-gate, A2 board to the cable tower. See Figure 08-3
for a description of each cable and for the cable
locations on the cable entry tower.

B and D pins of D-B4
are connected to A-A2V5
and contain the print G and J pins of -D-B4
data and fire tier signals. are connected to A-A2V4
and contain the printer
control signals.
D-B4B02

|

L: -]

|

|

7

0

i T 8 7 T b ]

[ L]
1]

LM
—
—e

Q0O

b D-B4J13

g G and J pins of D-B5
b are not used.
: o B and D pins of D-B5

are connected to A-A2V3
I and contain the signals
for the printer indicators
and switches.

Figure 08-3. Cable Entry Tower

4 08-400
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08-500 CARD JUMPERS

There are three jumper locations on the printer adapter
card located in A-A2T2. There are two jumper locations
on the printer sequencer card located in A-A2U2.
Attach the jumpers (IBM part 1675209) as shown in
Figure 08-4.

I wJ - J L
oB . vo
.C.

[ ™ ™ ' <

A-A2T2 BO2 Pin
s ! LI J
.Al
L 1 1 I

A-A2U2

B02 Pin

Figure 08-4. Printer Adapter Cards Jumpering

08-500

A — Needed for the 650 lines
per minute printer.

B — Must be removed for the 650
lines per minute printer.

C — Must be removed for the 6560
lines per minute printer.

A — Needed for the 650 lines
per minute printer.

B — Must be removed for the 650
lines per minute printer.

3262 Printer Attachment
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09-010 MAINTENANCE

No preventive maintenance is needed for the disk drive.
However, it may be necessary to adjust or exchange
field-replaceable units. To find a failing unit, use
diagnostic programs and MAPs. Verify repairs by
running diagnostic programs.

CAUTION
Do not turn the spindle unless specifically instructed to
do so. Head damage can occur.

09-020 DISK ENCLOSURE

Removal

Note: If possible, before removing the disk enclosure,
have the customer remove his data from the disk, then
initialize the disk to destroy customer data.

j DANGER
The disk enclosure weight is 12.5 kg (27 pounds).
Clear a space for the disk enclosure before removing
the disk enclosure from the machine.

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

1. Set Power to O (operator panel).

2.  Set CB1 off (see paragraph 05-310 for the location
of CB1).

3.  Remove the disk enclosure card socket cover )
by pressing the top of the cover.

4.  Release the cable straps @.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

2 09-010

Note the sockets that the cards and cables are
plugged into; and remove the cards and cables
from the disk enclosure card sockets.

Lock the actuator with the actuator lock @) by
moving the handle to ON.

Remove the belt guard by loosening the two
screws @) and lifting it off.

Loosen the two screws o that hold the spindle
locking arm and slide the locking arm toward the
disk spindie.

Turn the motor pulley clockwise until the stud on
the disk spindle is all the way in the notch in the
locking arm.

Tighten the screws on the spindle locking arm.
Lift the motor and pivot it toward the disk
enclosure to release the tension on the belt, and
remove the belt @.

Remove the safety cover on TB1 @.

Disconnect the disk speed transducer at TB1

@ — terminal 7 (black wire) and terminal 8 (white
wire).

Unscrew the transducer cable clamp ().
Disconnect the two wires from TB2 @).

Disconnect the disk enclosure ground wire ().

Ensure the disk enclosure holding clip @) is
engaged.

Remove three nuts and spring washers e
Lift the disk enclosure holding clip. Note the three
disk enclosure locating guides °; you must use

them when you reinstall the disk enclosure.

Slowly take the disk enclosure away from the
subframe.

Stand the disk enclosure on its three mounting
studs.

TN
AN

(

\
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Replacement

1.

Ensure the disk speed transducer and the disk
enclosure ground wire are free. Place the disk
enclosure on the subframe using the locating
guides o to position the disk enclosure, and push
the studs all the way into the nylon bushings.
Check that the holding clip @) is in place.

Reinstall the three spring washers and nuts o

CAUTION

Do not overtighten. Overtightening can cause the
washer to bind on the stud; overtightening can
also cause the stud to unscrew from the subframe
the next time the nut is loosened. '

When tightening the nuts, there is some resistance
as pressure is put on the nylon bushing. Stop
tightening when the spring washer is flat.

Connect the disk enclosure ground wire G
(washer between the ground wire and the frame).

Reconnect the two wires to TB2 @).

Connect the disk speed transducer at TB1 e
—terminal 7 (black wire) and terminal 8 (white
wire).

Install the transducer cable clamp G

Install the safety cover on TB1 @ (holes to the
left).

‘Check the disk speed transducer for a gap of
* 0.152 mm + 0.0508 mm (0.006 inch + 0.002 inch).

See paragraph 09-080 Disk Speed Transducer,
Replacement and Adjustment.

10.

11.

12.

13.

14.

15.

09-020

CAUTION
Ensure that the belt does not touch the disk speed
transducer.

Lift the motor and pivot it toward the disk
enclosure and reinstall the belt g (smooth side
against the pulleys). Center the belt on the
pulléys.

Loosen the two screws @) holding the spindle
locking arm, and slide the locking arm away from
the disk spindle.

Ensure that the antistatic brush and the center pin
@ of the spindle touch.

Note: If there is a worn spot on the spindle
antistatic brush, put the spot back on the same
place on the spindle.

Tighten the screws on the spindle locking arm.

Check that the antistatic brush has a pressure of
approximately 60 (+25 to -20) grams on the center
pin 0 of the spindle. Adjust, if necessary, by
removing and bending the brush.

Install the belt guard ). Do not let the disk speed
leads get under the belt guard. Slide the belt
guard all the way to the left and tighten the
screws.

CAUTION

Do not bend or break the pins when plugging in
the cables and cards. Broken pins make it
necessary to exchange the disk enclosure.

Connect the cables to the card sockets; reinstall
the cards in the card sockets. See paragraph
09-120 for cable and card locations.

I/’ \



N,

16.

17.

18.

Strap the cables @).
Install the card socket cover @.

Unlock the actuator lock e by moving the handle
to OFF.

CAUTION
Before operating the disk, wait 30 minutes for it to
reach room temperature.

19. - Do the actuator speed adjustment (see paragraph

09-140).

Before returning the system to the customer,

identification, data, and other control information

must be written on the new disk. See section

99-000 Diagnostic Service Guide for instructions to

initialize the disk.

Unlocked

09-020

62EH Disk Drive
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. 09-030 DISK DRIVE MOTOR

. Note: This paragraph describes how to remove and
--reinstall the old style motor and the new style motor.
- See the figures to determine the style.

‘ Old Style Motor Removal
CAUTION

Do not turn the disk spindle counterclockwise; head
damage can occur.

1. Set Power to O (operator panel).

2. Set CB1 off (see paragraph 05-310 for the location
of CB1).

DANGER
CB1 must be off to remove AC voltage from
ACTB3 and ACTB4.

3.  Lock the actuator with the actuator lock @) by
moving the handle to ON.

4, Remove the belt guard by loosening the two
screws ) and lifting the belt guard off.

5. Loosen the two screws ) holding the spindle
locking arm, and slide the locking arm toward the
disk spindle.

6.  Turn the motor puliey clockwise until the stud on
the disk spindle is all the way in the notch in the
locking arm. -

6 09-030

10.

11.

12.

13.

14.

15.

“Tighten the screws on the spindle locking arm.

Lift the motor and pivot it toward the disk N
enclosure to release tension on the belt, and
remove the belt @).

Remove the safety cover and remove the motor

wires from ACTB3 lower drive, or ACTB4 upper /
drive ° — terminal 1 (blue wire), terminal 2 (white o
wire), and terminal 3 (green/yellow wire).

Remove the safety cover and remove the brake
wires from TB1 G — terminal 5 (black wire) and
terminal 6 (yellow wire). ~

Remove the cable straps 0 that hold the brake
cable.

Release the motor tension spring by placing the
blade of a screwdriver in the roller ° and lift the
roller and tension spring off the motor mounting
bracket.

Remove the clip and washer by turning the clip to
the position shown in @; push the lugs into the
groove of the pivot. Put the blade of a screwdriver
on top of the clip 0 and push the clip off. -
Pivot the motor toward the disk enclosure. Slide ( -
the motor away from the the main frame and lift

the motor upward to clear the pivot and subframe.

Remove the motor from its mounting bracket by
removing the three screws @.



Locked
=
Unlocked N~

Groove

)

Back View
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Old Style Motor Replacement

DANGER v
CB1 must be off to remove AC voltage from ACTB3
and ACTBA4.

10.

Install the motor in .its mounting bracket. Ensure
that the motor cool air holes face upward and the
motor cable is at the bottom left. Install the three
screws (@ that hold the motor in the mounting
bracket.

Put a very thin layer of grease on the pivot points
of the motor assembly.

Lift the motor assembly into position and slip the
tapered pin on the mounting bracket into the hole
in the subframe. At the same time, place the
brake end of the motor assembly on the pivot.

Install the washer and clip Q and tighten the

pivot @.

Place the blade of a screwdriver into the roller G
and lift the roller and tension spring into the motor
mounting bracket. -

Pivot the motor against the tension springs to
ensure correct position of the spring loop and
roller.

Install the motor wires on ACTB3 lower drive, or
ACTB4 upper drive @) — terminal 1 (blue wire),
terminal 2 (white wire), and terminal 3
(green/yellow wire).

Install the brake wires on TB1 ) — terminal 5
(black wire) and terminal 6 (yellow wire).

Install the safety cover on TB1 (holes to the left).

Install the cable straps (@ that hold the brake
cable.

11.

12.

13.

14.

15.

16.

17.

09-030

CAUTION
Ensure that the belt does not touch the disk speed
transducer.

Lift the motor and pivot it toward the disk
enclosure and reinstall the belt ) (smooth side of
the belt against the pulleys). Center the belt on
the pulleys.

Loosen the two screws (@ that hold the spindle
locking arm. Slide the locking arm away from the
disk spindle.

Ensure that the antistatic brush is touching the
center of the disk spindle. ‘

Note: If there is a worn spot on the spindle
antistatic brush, put the spot back on the same
place on the spindle.

Tighten the screws on the spindle locking arm.

Check that the spindle antistatic brush has a
pressure of approximately 60 (+25 to -20) grams
on the center of the disk spindle. Adjust, if
necessary, by removing and bending the brush.

Install the belt guard @). Slide the belt guard all
the way to the left and tighten the screws.

Unlock the actuator lock o by moving the handle
to OFF.

VY
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New Style Motor Removal

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

1.

2.

10

Set Power to O (operator panel).

Set CB1 off (see paragraph 05-310 for the location
of CB1).

DANGER
CB1 must be off to remove AC voltage from
ACTB3 and ACTB4.

Lock the actuator with the actuator lock @) by
moving the handle to ON.

Remove the belt guard by loosening the two
screws @ and lifting it off.

Loosen the two screws @ holding the spindle
locking arm, and slide the locking arm toward the
disk spindie.

Turn the motor pulley clockwise until the stud on
the disk spindle is all the way in the notch in the

locking arm.

Tighten the screws on the spindle locking arm.

10.

11.

12.

13.

Lift the motor and pivot it toward the disk
enclosure to release tension on the belt, and
remove the belt €.

Remove the safety cover and remove motor wires
from ACTB3 lower drive or ACTB4 upper drive
Q-— terminal 1 (black wire), terminal 2 (white
wire), and terminal 3 (green/yellow wire).

Remove the safety cover and remove the brake
wires from TB1 @ — terminal 5 (black wire) and
terminal 6 (yellow wire).

Remove the cable straps @) (if present) that hold
the brake cable.

Release the motor tension spring 0 by lifting it
off the motor mounting bracket.

Remove the nut, lock washer, flat washer, and
insulating washer @) on the motor pivot at the
back of the subframe.

Pivot the motor toward the disk enclosure. Slide
the motor away from the main frame and lift it
upward to clear the pivot and subframe.

Notes:

1.

2,

09-030

The motor mounting plates form part of the motor
assembly and should not be removed.

Keep the two plastic bushings ) (one located in the
motor pivot hole in the subframe, and one located in
the motor mounting plate).

P
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New Style Motor Replacement

Note: If a new style motor is installed in place of an old
style motor, the motor pivot must be removed.

DANGER
CB1 must be off to remove AC voltage from ACTB3
and ACTBA4.

1. Ensure that the two plastic insulating bushings °
are installed in the motor pivot holes of the
subframe casting and the motor mounting plate.

2. Set the motor on the pivot point and slide it into
position.

3. Install the plastic insulating washer (), flat
washer, lock washer, and nut on the pivot at the
back of the subframe. Tighten the nut until the
lock washer is just flat,- then unscrew the nut
one-half turn.

CAUTION

New style and old style motor tension springs are
not the same. The new style spring must be used
with the new style motor. The old style spring
must be used with the old style motor. The part
number is on the new style spring.

4. Lift the loop end of the tension spring into place
on the motor mounting bracket @).

5. Pivot the motor against the springs to ensure
correct position of the spring loop and roller 0

6. Install the motor wires on ACTB3 lower drive, or
ACTB4 upper drive @ — terminal 1 (black wire),
terminal 2 (white wire), and terminal 3
{(green/yellow wire).

10.

11.

12.

13.

14.

15.

16.

12 ‘ 1 09-030

Install the brake wires on TB1 @) — terminal 5
(black wire) and terminal 6 (yellow wire).

Install the safety cover on TB1 (holes to the left).

Install the cable straps e (if present) that hold the
brake cable.

CAUTION
Ensure that the belt does not touch the disk speed
transducer.

Lift the motor and pivot it toward the disk
enclosure and reinstall the belt @) (smooth side of
the belt against the pulleys). Center the belt on
the pulleys.

Loosen the two screws G that hold the spindle
locking arm. Slide the locking arm away from the
disk spindle.

Ensure that the antistatic brush is touching the
center of the disk spindle.

Note: If there is a worn spot on the spindle
antistatic brush, put the spot back on the same
place on the spindle.

Tighten the screws on the spindle locking arm.

Check that the spindle antistatic brush has a
pressure of 60 (+25 to -20) grams on the center of
the disk spindle. Adjust, if necessary, by removing
and bending the brush.

Install the belt guard and tighten the two screws
@. Slide the belt guard all the way to the left and
tighten the screws.

Unlock the actuator lock Q by moving the handle
to OFF.
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09-035 MOTOR START RELAY

Removal

Note: The motor start relay is used only on the new
style motor.

1.  Set Power to O (operator panel).

2. Set CB1 off (see paragraph 05-310 for the
location of CB1).

DANGER :
CB1 must be off.to remove AC voltage from the
motor start relay terminals.

3. Loosen the two holding screws of the start relay
cover and slide the cover down, disengaging it
from the motor assembly.

14

4.  Mark the wires, then disconnect them from the
N\
relay. {/
N
5. Remove the two relay holding screws, and lift out
the relay.
. S
Replacement : : i
1.  Install the motor start relay and holding screws. .
2.  Connect the wires to the relay.
3. Install the start relay cover and tighten the two 7
holding screws. e
VR

Red Wire from Motor

Black Wire Black Wire from Motor

from TB1



09-040 BRAKE COIL ASSEMBLY

Removal

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

1.  Set Power to O (operator panel).

2.  Set CB1 off (see paragraph 05-310 for the
location of CB1).

3. Lock the actuator with the actuator lock @) by
moving the handle to ON.

4, Remove the belt guard by loosening the two
screws () and lift the belt guard off.

5.  Loosen the screws @ that hold the spindle locking
arm, and slide the locking arm toward the disk
spindle.

6.  Turn the motor pulley clockwise until the stud on

the disk spindle is all the way in the notch in the
locking arm.

Locked

10.

11.

12.

13.

14.

09-040

Tighten the screws on the spindle locking arm.

Lift the motor and pivot it toward the disk
enclosure to release the tension on the belt, and
remove the belt ().

Remove the brake wires from the right side of TB1
Q — terminal 5 (black wire) and terminal 6 (yellow
wire). '

Remove the cable straps Q that hold the brake
cable.

Remove the screw @ that holds the brake
antistatic brush to the brake frame.

Remove the three screws ) that hold the brake
assembly to the motor.

Remove the complete brake assembly, (including
the brake pad @ and spring @) from the back of
the motor.

To remove the brake coil assembly, remove the
three brake adjustment locking screws e and
remove the brake coil assembly from the brake
housing.

62EH Disk Drive 15



Replacement

1.

16

If the brake coil assembly was removed, insert the
brake coil 0 into the brake housing, and fasten
the brake coil with the three brake adjustment
locking screws @.

Loosen the brake adjustment locking screws G
Turn the brake adjusting studs G
counterclockwise until the brake coil is against the
brake housing @.

Check that the pin that holds the brake plate @) to
the motor shaft is not loose. .

Check the brake pad ) to see if it has deep
scratches or if it is worn; exchange it, if needed.

Install the brake pad @) and spring ) on the
motor shaft.

Install the brake assembly on the back of the
motor. Ensure that the three notches @) in the
brake pad @) are aligned with the three studs @
on the brake coil. :

Note: The hazard label @ should be up and to the
right. '

10.

11.

12.

09-040

Install the three screws @ that hold the brake
housing to the motor, inserting the antistatic
ground cable under the screw next to where the
motor antistatic brush mounts. Before tightening

. the screws, the motor shaft must be located

centrally in the brake housing.

Tighten the three screws that hold the brake
housing to the motor.

Install the cable straps @) that hold the brake and
AC cable.

Install the brake wires from TB1 @) — terminal 5
{black wire) and terminal 6 (yellow wire).

Install the motor antistatic brush ).

Do the brake assembly adjustment (see paragraph
09-050), starting with step 9.

‘/‘\~

\\

e

N

AT,



@

g2EH Disk Drive 17

09-040



09-050 BRAKE ASSEMBLY

Note: If a new motor brake assembly is installed, ensure
that the hazard label on the new motor brake assembly
is in the correct language. Two sets of labels are in the
System/34 ship group. Label part numbers are in the
5340 System Unit Parts Catalog.

Service Check
CAUTION

Do not turn the disk spindle counterclockwise; head
damage can occur.

1.. Set Power to O (operator panel).

2. Check for 0.203 mm + 0.127 mm (0.008 inch *
0.005 inch) at gap ).

Adjustment

1.  Set Power to O (operator panel).

2. Set CB1 off (see paragraph 05-310 for location of
CB1).

3.  Lock the actuator with the actuator lock @) by
moving the handle to ON.

4. Remove the belt guard by loosening the two
screws @ and lift the belt guard off.

5. Loosen the two screws @ holding the spindle
locking arm, and slide the locking arm toward the
disk spindle. :

6.  Turn the motor pulley clockwise until the stud on
the disk spindle is all the way in the notch in the
locking arm.

7. Tighten the screws on the spindle locking arm.
8. Lift the motor and pivot it toward the disk

enclosure to release tension on the belt, and
remove the belt ).

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

18 09-050

Remove the safety cover and remove the motor

wires from ACTB3 (lower drive), or ACTB4 (upper
drive) @ — terminal 1 (blue or black wire), terminal
2 (white wire), and terminal 3 (green/yellow wire).

DANGER

Ensure that the disconnected wires are away
from ACTB3 (lower drive) or ACTB4 (upper
drive).

Loosen the brake adjustment locking screws ).

Turn the adjusting studs @ clockwise (one turn at
a time, each time tightening the locking screws)
until the brake pad @) is tight against the brake

plate @.

Back off the studs as evenly as possible (keep
locking screws tight), and adjust for a 0.203 mm +
0.051 mm (0.008 inch * 0.002 inch) gap @
between the brake pad and the coil. Check the
three gaps in the brake housing frame.

Tighten the locking screws Q and check that the
adjustment @) is now 0.203 mm * 0.051 mm
(0.008 inch + 0.002 inch).

Set CB1 on.

Set Power to | (operator panel).

DANGER
220 Vac is present on ACTB3 and ACTBA4.

With the brake coil activated, the gap (@ between
the brake pad and the brake plate should be 0.203
mm * 0.051 mm (0.008 inch +.0.002 inch).

Turn the motor pulley to check if the mofor is free
from binds. Gap 0 should now be 0.203 mm =
0.015 mm (0.008 inch + 0.005 inch).

Set Power to O (operator panel).

Set CB1 off.



20.

21.

22.

23.

24.

Install the motor wires from ACTB3 (lower drive)
or ACTB4 (upper drive) @) — terminal 1 (blue or
black wire), terminal 2 (white wire), and terminal 3
{green/yellow wire).

Install the safety cover on ACTB3 (lower drive) or
ACTB4 (upper drive} with the holes to the left.

CAUTION
Ensure the belt does not touch the disk speed
transducer.

Lift the motor and pivot it toward the disk
enclosure and reinstall the belt (smooth side of the
belt against the pulleys). Center the belt on the
pulleys.

Check that the motor tension spring is in place on
the motor mounting bracket.

Adjust the motor antistatic brush.

Note: If there is a worn spot on the motor
antistatic brush, put the spot back on the same
place on the motor shaft. Check for 60 (+25 to
-20) grams. Adjust, if necessary, by removing and
bending the brush.

Locked

Unlocked

25,

26.

27.

28.

29,

30.

Loosen the two screws G that hold the spindle
locking arm. Slide the locking arm away from the
disk spindle.

Ensure the spindle antistatic brush is touching the
center of the spindle. :

Note: If there is a worn spot on the antistatic
brush, put the spot back on the same place on
the spindle.

Tighten the screws on the spindle locking arm.
Check that the sbindle antistatic brush has a
pressure of approximately 60 (+25 to -20) grams
on the center of the spindle. Adjust, if necessary,
by removing and bending the brush.

Install the belt guard. Slide the belt guard all the
way to the left, and tighten the screws @.

Unlock the actuator by moving the handle @) to

OFF.

_—
0.008 inch
L_ + 0.002 inch

(0.203 mm
+ 0.051 mm)
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09-060 MOTOR ANTISTATIC BRUSH

Removal

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

1.  Set Power to O (operator panel).

2. Set CB1 off (see paragraph 05-310 for the
location of CB1). '

3. Remove the motor antistatic brush by removing

the screw @ that holds the motor antistatic brush
to the brake frame.

20

Replacement and Adjustment

1.

09-060

/"“\
Install the motor antistatic brush @. 2

N
Note: If there is a worn spot on the motor ‘
antistatic brush, put the spot back on the same
place on the motor shaft.

o~

Check the motor antistatic brush @ for 60 (+25to
-20) grams. Adjust, if necessary, by removing and
bending the brush near the screw hole @.

TN

N

=



09-070 SPINDLE ANTISTATIC BRUSH Replacement and Adjustment

CAUTION ’ 1.  Install the spindle locking arm with the spindle
.Do not turn the disk spindle during the following antistatic brush centered over the center @ of the
procedures. disk spindle pulley.

2. Install the two screws that hold the spindle locking
arm. At the same time, connect the ground wire
to the antistatic brush with one of the screws. Put
the washer between the ground wire and the

. brush.
Removal
Note: If there is a worn spot on the antistatic
1.  Set Power to O (operator panel). brush, put the spot back on the same place on the
spindle.
2. Lock the actuator with the actuator lock @ by
moving the handle to ON. 3.  Check that the spindle antistatic brush has a
pressure of 60 (+25 to -20) grams on the center of
3. Remove the belt guard by loosening the two the spindle. Adjust, if necessary, by removing and
screws ) and lifting it off. bending the brush.
4. Remove the two screws e that hold the spindle 4. Install the belt guard. Slide the belt guard all the
locking arm; at the same time, disconnect the way to the left and tighten the screws Q

ground wire from under one of the screws.
5.  Unlock the actuator by moving the handle @ to
5. Lift off the spindle antistatic brush. OFF.

Locked

Form here

09-070

62EH Disk Drive
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09-080 DISK SPEED TRANSDUCER

Removal

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

Note: If the disk enclosure is being exchanged, you get
a new speed transducer with a new disk enclosure.

1.

2.

22

Set Power to O (operator panel).

Lock the actuator with the actuator chk Q by
moving the handle to ON.

Remove the belt guard by loosening the two
screws (§) and lift the belt guard off.

Loosen the two screws G holding the spindle
locking arm, and slide the locking arm toward the
disk spindle.

Turn the motor pulley clockwise until the stud on
the disk spindle is all the way in the notch in the
locking arm.

Tighten the screws on the spindle locking arm.

Lift the motor and pivot it toward the disk
enclosure to release tension on the belt, and
remove the belt @.

Remove the safety cover and remove the disk
speed transducer wires from TB1 G — terminal 7
(black wire) and terminal 8 (white wire).

Remove the disk speed transducer assembly by
removing the two screws @.

Replacement and Adjustment

CAUTION
Be careful not to damage the disk speed transducer tip .
during replacement.

09-080

Loosen the transducer clamp screw Q Ensure the

tab on the transducer is in the notch in the
bracket.

Install the transducer assembly with the two
mounting screws (.

Adjust the transducer for a gap of 0.152 mm *
0.051 mm (0.006 inch + 0.002 inch) @ by moving
the transducer in the clamp.

Tighten the transducer clamp screw @).

Connect the transducer cable to TB1 G — terminal
7 (black wire) and terminal 8 (white wire).

Install the safety cover on TB1 (holes to the left).
CAUTION

Ensure that the belt does not touch the disk speed
transducer.

Lift the motor and pivot it toward the disk
enclosure and reinstall the belt (smooth side of the
belt against the pulleys). Center the belt on the
pulleys.

Loosen the two screws e that hold the spindie
locking arm, and slide the locking arm away from
the disk spindle.

C

S



p
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10.

Ensure that the antistatic brush is touching the
center of the spindle.

Note: If there is a worn spot on the antistatic
brush, put the spot back on the same place on the

spindle.

Tighten the screws on the locking arm.

09-080

11.

12.

13.

Check that the antistatic brush has a pressure of
approximately 60 (+25 to -20) grams on the center
of the spindle. Adjust, if necessary, by removing
and bending the brush.

Install the belt guard. Slide the belt guard all the
way to the left and tighten the two screws @).

Unlock the actuator lock Q by moving the handle
to OFF.

Locked

Form here
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09-090 MOTOR TENSION SPRING

Removal

Note: New style and old style motor tension springs are
not the same. The new style spring must be used with
the new style motor. The old style spring must be used
with the old style motor. The part number is on the new
style spring.

CAUTION _
Do not turn the disk spindle counterclockwise; head
damage can occur.

1. Set Power to O (operator panel).

2. Set CB1 off (see paragraph 05-310 for the location
of CB1). '

3. Place the blade of a screwdriver under the roller
@ and lift the roller and tension spring off the
motor mounting bracket.

4, For the old style motor tension spring only:

Remove the roller.
CAUTION

Ensure that the nut and lock washer do not fall
into the motor.

5. Remove the nut and lock washer from screw @.

6. Remove the screw and flat washer and tension
spring by placing a screwdriver under the tension
spring @) and lift up.

7. Open the tension spring a small amount and press
the screw @) with the flat washer out of the hole.

8. For the new style motor tension springs only:

Remove one of the washers from the roller end
of the spring assembly and slide off the spring.

Replacement
1. For the new style motor tension springs only:

Place the spring on the roller, place the washer
on the shaft, flat side first, and hand press into
position.

2. Open the tension spring a small amount and press
the screw with the flat washer on it through the
hole @) in the spring.

3.  Press the screw into the hole @.

4. Install the roller (old style), circular edge first, into
the tension spring.

5.  Place the blade of a screwdriver under roller )
and place the roller and tension spring on the
motor mounting bracket. Install the lock washer
and nut, and tighten the spring.

6. Pivot the motor against the tension spring to
ensure the spring loop and roller is in the correct
place.

24 09-090
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Oid Style Motor Tension Spring New Style Motor Tension Spring
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09100 SHOCK MOUNT (TOP ONE)

CAUTION
Do not turn the disk spindle counterclockwise; head
damage can occur.

Removal

Note: Do not remove more than one shock mount at a
time unless you are removing the subframe.

1.  Set Power to O (operator panel).

2, Lock the actuator with the actuator lock by moving
the handle @) to ON.

3. Remove the belt guard by loosening the two
screws @ and lift the belt guard @) off.

4, Loosen the two screws 0 holding the spindle
locking arm, and slide the locking arm toward the
disk spindle.

5. Turn the motor pulley clockwise until the stud on
the disk spindle is all the way in the notch in the
locking arm.

6. Tighten the screws on the spindle Iocking arm.

CAUTION
Do not remove the four locating screws o

7.  Remove the four bracket mounting screws @ (two
on each side).

8. Remove the top screw .

- 9.  Slide the bracket out and remove the four shock
mount bolts, nuts, and washers .

Replacement

Note: The upper and lower shock mounts have different
part numbers.

1. Install the bracket and the four shock mount bolts,
nuts, and washers @.

2.  Install the top screw @.

3. Position the shock mount bracket in the machine
up against the locating brackets .

4.  While holding the bracket to the top of the
machine against the locating brackets @, install
the four bracket mounting screws G

5. Loosen the two screws @) that hold the spindle
locking arm, and slide the locking arm away from
the disk spindle.

6. Ensure that the antistatic brush is touching the
center of the spindle. '

Note: If there is a worn spot on the antistatic
brush, put the spot back on the same place on the
spindle.

7. ﬁghten the screws that hold the spindle locking
arm.

8. Check that the antistatic brush has a pressure of

approximately 60 (+25 to ~20) grams on the center

of the spindle. Adjust, if necessary, by removing
and bending the brush. .

9. Install the belt guard @). Slide the belt guard all
the way to the left and tighten the screws o

10.  Unlock the actuator by moving the handle @) to
OFF.

26 09-100



Locked

Unlocked
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09-110

SHOCK MOUNTS (BOTTOM TWO)

CAUTION
Do not turn the disk spindle counterclockwise; head

damage can occur.

Removal

Note: Do not remove more than one shock mount at &
time unless you are removing the subframe.

1.

2.

" 28

Set Power to O (operator panel)

Lock the actuator with the actuator Iock Q by
moving the handle to ON. o

Remove the belt guard o by loosening the two
screws @ and lift the belt guard off.

Loosen the two screws Q that hold the spindle
locking arm, and slide the locking arm toward the
disk spindle.

Turn the motor pulley clockwise until the stud on”
the disk spindle is aII the way in the notch in the
locking arm.

Tighten the screws on the locking arm.

Remove the four screws and washers ) that hold
the shock mount to the machine frame.

Remove the top screw @ from the shock mount.

Remove the shock mount.

09-110

Replacement

CAUTION -
Ensure that the shock mount has the correct part

- number (the disk drive uses two types of shock

mounts).

Install the replaycement shock mount on the disk
subframe using the top screws @.

Install the screws and washers ) that hold the

~ shock -mount to the machine frame.

Loosen the two screws 0 that hold the spindle
locking arm, and slide the locking arm away from
the disk spindle.

. Ensure the spindle antistatic brush is touching the

center of the spindle.

_Note: If there is a worn spot on the spindle
“antistatic brush, put the spot back on the same

place on the spindle.
Tighten the two screws that hold the locking arm.

Check that the spindle antistatic brush has a
pressure of approximately 60 (+25 to -20) grams
on the center of the spindie. Adjust, if necessary,
by removing and bending the brush.

Install the belt guard ). Slide the belt guard all
the way to the left and tighten the screws @).

Unlock the actuator by moving the handle @) to
OFF. -

TN
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Locked

Unlocked

09-110
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09-120 CABLE AND CARD LOCATIONS

TN
DANGER .
220 Vac is present on N
ACTB3 and ACTBA4.
7
! N
t
)
|
Read Preamplifier and Write Driver
D-W1B3 Base‘Seumg Resistor _
. I
Speed ’ Speed transducer L . “\\
Transducer — Speed transducer
~ +24VIine 2 \
Motor ‘m:ﬂ_
Brake '  Out coil drive To A-A2A4
) \ ' -8.7V
: +24V line 1
Preamp servo signal A‘ ‘ Ser;lo Head
Data Heads Preamp servo signal B
Spgaw=
h Oand 1 -Write transitions To A-A2Y1
-One head selected
-4V supply
-4V supply
-Select head 2 X
' -Select head 1 To A-A2AS5 S
Servo head and data -Select head 0 Tape Cable {
head 2 are located on -Read select N
back of disk. -24v
~Write select
+Wnite gate 1
+Write current on
O ' N / +6V :
O2 a Card interlock line|- Serial
[j Test Socket D-W1A4 Cj ;24v Write D
Os cke: +Data transmission line _~— Write Da!
-Data transmission line
ACTB3-—Lower Drive Card Side ) To A-A221
ACTB4—Upper Drive A
B D W1AS
+ +02 ) Read data automatic gain contro!
+ 403 | " and data detector. Write data
+ +04 . trigger.
+ +05 ) ,/'—\
+ +06 '
+ 407 CAUTION
+ +08 Do not use card extenders because they increase
+ +09 noise pick-up and cause waveshape change on
+ +10 the W1 cards.
+ +1 1 /"\\
+ +12 (\
+ +13 : S
Pins on other cards
are connected to
pins on D-W1A4,
for testing.
For example, ground f\
pin is D-W1A4DO08. N
————
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_— A-A2Y1 (see Note)
A-A2B2 (see Note) Servo Head Position and Track Following Detect,
A-A2A4 (see Note) Phase Lock Oscillator
/\ A-A2C2 (see Note)
( ; Read/Write
-~ Data Separator
A-A2D2 (see Note)
Servo Control,
Data Unsafe Detection,
From D-W1A1 Phase Lock Oscillator Control
o~ Servo Control and
24V Brake

{between CPU and
attachment)

A-A2E2 (see Note)
U
% N/ 1/0 Command Control

From D-W1B1

Servo Head ST A-A2F2 (see Note)

| Read/Write/Scan Data,

\ 2 Cycle Steal Control
T A-A2G2 (see Note)
File Fast Access

4
/

A-A2A5 (see Note)

From D-W1BS ﬁi Control
Tape Cable \ A-A2C4 (see Note)
\l Servo Velocity Control,
N Interlock Singleshots

(J A-A2Z1 (see Note) 5 AJ}ZB".’ (see Note) Actuator
\ Coil Drivers, Current Sense,
Plus and Minus 12V Current

Serial Serial 6 Regulators

Write Data Read Data

L~

From D-W1B6

Note: If file B is installed, the card. locations are the
same, but they are located in A-A3.

See FSL page AC350 (disk drive A) and FSL page AC360 (disk drive B) for the correct card and cable part rﬁr_nbérs.
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09-130 CARD SOCKETS 09-140 ACTUATOR (ACCESS) SPEED
ADJUSTMENT N
CAUTION .
Do not bend or break the pins when removing or
inserting cards. Broken pins make it necessary to Adjustment

exchange the disk enclosure.

Note: To verify a present adjustment, go to step 8. If

1.

The card sockets are located on the front right of the
disk enclosure. To remove or reinstall cards, remove the
card socket cover ).

D-W1
2.
A B
Speed Trans-| Se
ducer, Brake P vo
1 Sense, and C':balfenp
Actuator X 3
Drive Coil (coaxial) )
Cable
4,
2
3 1
Read 5
Preamp S :
and Write
Select N
Card
4
6.
5 Read/write
Logic Cable
Data (tape)
AGC
and
Detector
Card Read/write
6 Data Cable
(coaxial)
R/W = Read/write
AGC = Automatic Gain Control

See FSL page AC350 (disk drive A} and FSL page AC360
(disk drive B) for the correct card and cable part numbers.

32 09-130

the G2 card has been changed, start at step 1. Pt

Locate the actuator control card (A2G2 disk drive
A, A3G2 disk drive B) in the logic gate assembly.
Note the 10 turn potentiometer and the two red
light emitting diodes on the top half of the card
(looking toward the end of the card opposite the
board pin contacts). See paragraph 09-120 for
cable and card locations. N -

TN

To ensure a center range setting of the
potentiometer adjust 10 turns clockwise, then five
turns counterclockwise. This sets the actuator
speed high enough to let the actuator seek home.

Load DIAGB1 and select Exercisers.

Select device:
Disk drive A or disk drive B.

Note: Only the devices specified in the machine (‘\
configuration are in the menu. Disk drive B can be
selected in step 5 if it is not in the machine
configuration.

/7

Select command.’Access Timing Module’ (access
speed adjustment test).

Note: Command option 1 may be used to select
disk drive A or disk drive B if they were not
selected during step 4.

Select 'E’.



Adjustment:

Note: The correct potentiometer setting is with the
top light-emitting diode flashing continuously for
15 seconds and off for 2 seconds, and the bottom
light-emitting diode flashing from 1 to 3 times
during the 15 seconds.

a. If both the light-emitting diodes are flashing,
turn the potentiometer clockwise until the top
light-emitting diode is flashing continuously for
15 seconds and off for 2 seconds, and the
bottom light-emitting diode flashes 1 to 3 times
during the 15 seconds.

b. If both of the light-emitting diodes are off, turn
the potentiometer counterclockwise until the top
light-emitting diode is flashing continuously for
15 seconds and off for 2 seconds, and the
bottom light-emitting diode flashes 1 to 3 times
during the 15 seconds.

To verify correct seek operation after an
adjustment has been completed, run the disk MDI
MAPs for the disk drive that was adjusted (TA030
tests this function). If the adjustment is wrong,
return to step 1.

'09-150

09-150

DISK CONFIGURATION CHANGE

If it is necessary to change the machine configuration to
a single drive machine to verify which drive is failing, do
the following:

1.

Set CB1 off (see paragraph 05-310 for the location
of CB1).

Remove all file cables from the A-A3 board.
Jumper A-A2E2S13 to ground (A-A2E2U08).
Jumper A-A2F2J12 to ground (A-A2F2J08).

Connect the four cables from either the top or
bottom disk to the attachment in the A-A2 board.

Disconnect the AC power to the disk drive not
being used (see paragraph 09-030). If AC power
is not removed, the brake will stop the motor and
trip the thermal overload or if the motor does not
stop, the brake can be destroyed.

Ensure that the leads from the motor not being
used cannot contact the terminal block.

You can change the machine configuration and run the
system as a 13.2-megabyte system.
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10-010 MAINTENANCE

No preventive maintenance is needed for the 62PC disk
drive. However, it may be necessary to adjust or
exchange field-replaceable units. To find a failing unit,
use diagnostic programs and MAPs. Verify repairs by
running diagnostic programs.

CAUTION
Do not turn the disk spindle counterclockwise; head and
disk damage can occur.

10-020 SUBFRAME

Removing the Subframe

CAUTION
Do not turn the disk spindle counterclockwise; head and
disk damage can occur.

1.  Set Power to O (operator panel).
2. Remove the card gate (see paragraph 10-180).

3. Remove the drive motor assembly (see paragraph
10-100).

4.  Turn the actuator lock knob o clockwise (through
120 degrees until the actuator lock reaches its
stop) to lock the actuator.

5.  Remove the DC power cable @@ from the cable
ties on the subframe.

DANGER

The subframe/disk enclosure weight is 16 kg
(35 pounds). Clear a space for the
subframe/disk enclosure before removing the
subframe/disk enclosure from the machine.

10.

For drives C and D only, remove screws, washers,
star washers, and nuts . Remove drive
assembly from rear of machine and set in clear
area.

Loosen the three single screws (two on the upper
shock mounts o and one on the lower shock
mount @) that attach the subframe @ to the
shock mounts. Slide the subframe off the screws.
Set the subframe on the transparent disk
enclosure cover.

Disconnect the wires from the brake assembly @
and the trimmer board €.

Remove the lower (long) disk enclosure mounting
nut @) and the two upper nuts .

Lift the subframe G from }the disk enclosure.

Reinstalling the Subframe

1.

2.

10.

2 10-010

Set the disk enclosure on its transparent cover.

Place the subframe @ on the disk enclosure. Be
careful not to damage the bushings.

Fasten the disk enclosure with the lower (long) nut
@ and the two upper nuts Q.

Connect the wires to the brake assembly o and
the trimmer board @).

Slide the subframe G on the three single screws
(two on the upper shock mounts 0 and one on
the lower shock mount @) that attach the
subframe to the shock mounts and tighten the
three screws @) and @©.

For drives C and D only, lift and insert drive
assembly into system from rear of machine. Install
four screws, eight washers, two star washers, and
four nuts . \

Attach the DC power cable @@ to the subframe.
Turn the actuator lock knob @@ counterclockwise
(through 120 degrees) until the actuator lock

reaches its stop.

Reinstall the drive motor assembly (see paragraph
10-100).

Reinstall the card gate (see paragraph 10-180).
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10-030 DISK ENCLOSURE

Removing the Disk Enclosure

If possible, before removing the disk enclosure, have the
customer remove the customer data, then initialize the
disk to destroy customer data.

CAUTION
Do not turn the disk spindle counterclockwise; head and
disk damage can occur.

1. = Set Power to O (operator panel).

2. Turn the screw @) counterclockwise and open the
card gate.

3. Turn the actuator lock knob @) clockwise (through
120 degrees until the actuator lock reaches its
stop) to lock the actuator.

4. Remove the two cable clamp screws e and
remove the cable clamp and the attached card
gate cover 0 Keep the clamp, cover, and
screws.

5. For drives C and D only, remove disk drive
assemblies (see paragraph 10-220) and then
return to step 6 of this procedure. For drives A
and B, continue with step 6.

6.  Disconnect the A2 cable .

7. Loosen the two screws (one for each board
retainer) in the board retainers o and slide the
board retainers up to release the actuator cable @
from the card gate.

8.  Disconnect voltage connector VC9 @).

9. Loosen the two screws ° and o and remove the
belt guard ().

10.  Lift the motor (@) against the force of the belt
tensioner @), remove the belt @); then lower the
motor until it is on its stop.

10-030

11.  Disconnect the brake coil ), trimmer board (D}
and ground @) connectors. ‘ o~
DANGER i
The disk enclosure weight is 9 kg (20 pounds).
Clear a space for the disk enclosure before
removing the disk enclosure from the machine.
//"‘\
\.
12.  Remove the lower (long) @@ and two upper dlsk
enclosure mounting nuts @) and @. -
13. Remove the disk enclosure Q by sliding it away il
from the subframe. Place the disk enclosure on its
transparent cover.
Reinstalling the Disk Enclosure
1. Check the disk enclosure locating bushings. If they
are damaged, install new bushings.
2. Locate the disk enclosure o on the system frame,
pass the cables through the subframe and tighten -
the three mounting nuts @, @. and @ (long nut (‘/ ™
on the lower bolt). N
CAUTION
Brake coil wires 1 and 2 must be connected to
terminals 1 and 2 or the driver card may be
damaged.
3. Connect the brake coil Q trimmer board Q and
ground @ connectors.
./“\
4.  Lift the motor (@ against the force of the belt
tensioner @), reinstall the belt @) on the pulleys;
then lower the motor until the belt is tight.
Note: Reinstall the smooth side of the belt against P
the pulieys and center the belt. (\
5.  Reinstall the belt guard ) and tighten the two
screws @ and ).
6.  Connect voltage connector VC9 @.
(/\
Y




7.
TN
3
N
8.
9.
N
@,
10.
r‘/-‘\ \
NP
1.

Place the cable ) under the two board retainers
@ to attach the actuator cable ) to the card
gate; then tighten the screws.

Plug in the A2 cable @.

For drives C and D only, reinstall disk drive
assemblies (see paragraph 10-220), and then
return to step 10 of this procedure. For drives A
and B, continue with step 10.

Note: Steps 10, 11, and 12 may already be done.
With the cable in position, use the two screws @

to reinstall the cable clamp and the attached card
gate cover @).

Turn the actuator lock knob @ counterclockwise
(through 120 degrees) until the actuator lock
reaches its stop.

X

A

12.

13.
14.

15.

L

Close the card gate and tighten the screw ().

Adjust the drive belt tension and brake assembly
(see paragraph 10-190).

Run the disk MDI MAPs to verify correct operation
of the 62PC disk drive.

Do not initialize disk enclosures that are being
used for diagnostic purposes only.

If this replacement disk enclosure is to remain
installed, or if this disk enclosure has not been
initialized in this system, run the disk initialize

program.

Select the Organize option to build the AO diskette
and initialize the disk. (ldentification and control
data must be written on the new disk before
returning the system to the customer. See section
99-000 Diagnostic Service Guide.)

==

-

' ; -
e
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10-040 DRIVE BELT

CAUTION
Do not turn the disk spindle counterclockwise; head and
disk damage can occur. '

Removing the Drive Belt
1.  Set Power to O (operator panel).

2. Loosen the two screws @ and @) and remove the
belt guard @.

3.  Lift the motor @) against the force of the belt
tensioner @), and remove the belt @); then lower
the motor until it is on its stop.

Reinstalling the Drive Belt

1.

6 10-040

Ensure that the belt is clean, dry, and not \
damaged.

Lift the motor @) against the force of the belt
tensioner @, reinstall the belt @) on the pulleys;
then lower the motor until the belt is tight. P

Note: Reinstall the smooth side of the belt against
the pulleys and center the belt.

Reinstall the drive belt guard @ and tighten the
two screws @ and @. o~

Adjust the belt tensioner. N

a. Lift the motor against the belt tensioner spring
@ When the pin @) in the shaft @) is free of
the opening o turn the shaft 90 degrees to
hold the spring. Lower the motor.

b. Loosen the two screws @) and locate the belt
tensioner with no gap at () and tighten the
screws ).

c. Lift the motor against the belt tensioner spring
and turn the shaft 90 degrees to place the pin -
in the opening. Lower the motor.

Note: The belt tensioner bracket @ must overlap (,« ~
the motor bracket {§. N

o
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10-050

DRIVE BELT TENSIONER

Removing the Drive Belt Tensioner

1.

2.

Set Power to O (operator panel).

Lift the motor against the belt tensioner spring @

When the pin @) in the shaft @) is free of the
opening 0 turn the shaft 90 degrees to hold the
spring, and lower the motor.

Remove the two screws @) and the belt tensioner.

Reinstalling the Drive Belt Tensioner

1.

Ensure that the pin in the shaft is holding the belt
tensioner spring @ (see step 2 of Removing the
Drive Belt Tensioner).

Locate the two screws Q in the belt tensioner
assembly but do not tighten.

Locate the belt tensioner with no gap at @ and
tighten the two screws.

Lift the motor against the belt tensioner spring (@,

turn the shaft @) 90 degrees to place the pin @) in

the opening @), and lower the motor.

Note: The belt tensioner bracket Q must overlap the
motor bracket @.

10-050
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10-060 DRIVE MOTOR ANTISTATIC BRUSH

Removing the Motor Antistatic Brush

1.

2.

Set Power to O (operator panel).

Loosen the two screws @ and @) and remove the
belt guard €.

Remove the screw and the motor antistatic brush

Reinstalling the Motor Antistatic Brush

1.

Locate the screw through the antistatic brush @,
center the antistatic brush on the motor shaft, and
tighten the screw.

Note: If there is a worn spot on the antistatic
brush, put the spot back on the same place on the
motor shaft..

Reinstall the belt guard @) and tighten the two

screws @ and @.

10-060

62PC Disk Drive
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10-070 SPINDLE ANTISTATIC BRUSH Reinstalling the Spindle Antistatic Brush

./ A
{
v 1.  Locate the screw through the antistatic brush e N
Removing the Spindle Antistatic Brush center the antistatic brush Q on the spindle shaft,
and tighten the screw. '
1. . Set Power to O (operator panel).
_ Note: If there is a worn spot on the antistatic o
2. Loosen the two screws o and e and remove the brush, put the spot back on the same place on the {
belt guard @. spindle shaft. ~
3. Remove the screw and the spindle antistatic brush 2. Reinstall the belt guard @) and tighten the two

(5 ) screws @ and @.

10 ' 10-070
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10-080 MOTOR ASSEMBLY TERMINAL BLOCK . Reinstalling TB1

(TB1)
1.
Removing TB1
2.
1. Set Power to O (operator panel).
2. - Set CB1 off (see paragraph 05-310 for the ‘ 3.

location of CB1).

DANGER
CB1 must be off to remove AC voltage from
this cirquit.

3.  Remove the screw @ and the cover @.

4.  Disconnect the two system wires () and the two
motor wires ). ’

5.  Remove the two screws @ and the terminal block -

10-080

Locate the two screws @ throu

block @) and tighten.

gh the terminal

Connect the two system wires © and the two

motor wires ).

tighten.

Locate the screw ) through the cover @ and

62PC Disk Drive

1




10-090 CARD GATE FAN ASSEMBLY TERMINAL

BLOCK (TB2)

Removing TB2

1.

2.

12

Set Power to O (operator panel).

Set CB1 off (see paragraph 05-310 for the
location of CB1).

DANGER
CB1 must be off to remove AC voltage from
this circuit.

Remove the two screws @) and the cover ©).
Disconnect the fan wires @) and supply wires .

Remove the two screws G and the terminal block

10-090

Reinstalling TB2

1.

Locate the two screws @ through the terminal
block @) and tighten.

Connect the fan wires @) and supply wires .

Locate the screws e through the cover Q and
tighten.

TN,

AN
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10-100 DRIVE MOTOR ASSEMBLY

Removing the Drive Motor Assembly

The drive motor assembly includes the following
field-replaceable units; the motor, the pulley, and the
motor mounting bracket.

1. Set Power to O (operator panel).

2.  Set CB1 off (see paragraph 05-310 for the
location of CB1).

DANGER
CB1 must be off to remove AC voltage from
this circuit.

3. Loosen the two screws @) and @) and remove the
belt guard @.

4. Lift the motor 0 against the belt tensioner spring
@ When the pin @ in the shaft ) is free of the
opening Q turn the shaft 90 degrees to hold the
spring. Lower the motor until the belt supports it.

5. Remove the two screws @) and the belt tensioner.
6. Remove the screw @ and the cover @ from TB1.

7. Disconnect the two system wires Q and the AC
ground wire €.

8. Remove the pivot pin clip @ from the motor
bracket pivot pin.

9. Take the weight of the drive motor in your left
hand, remove the belt €, and push the motor
toward the disk enclosure until the pivot pins
are free of their holes. Lift out the motor
assembly.

Note: The motor pivot bushings @ could fall off
as the motor is removed.

10. Remove and inspect the motor bushings Q If
they are damaged, install new bushings.

Reinstalling the Drive Motor Assembly

1.

10.

14 10-100

Check that the motor pivot bushings @ are not
damaged and are in the pivot holes.

Guide the motor assembly pivot pins ) into their
holes and slide the assembly away from the disk
enclosure.

Reinstall the pivot pin clip ).

Lift the motor @) against the force of the belt
tensioner spring (@, reinstall the belt @ on the

pulleys, and lower the motor until the belt is tight. (

Note: Reinstall the smooth side of the belt against
the pulleys and center the belt.

Ensure that the pin in the shaft is holding the belt

~ tensioner spring (see step 4 of Removing the Drive

Motor Assembly).

Locate the two screws e in the belt tensioner
assembly but do not tighten.

Adjust the belt tension.

N

/4
\

a. Locate the belt tensioner with no gap at @) and
tighten the screws @.
b. Lift the motor against the belt tensioner spring
@ and turn the shaft @) 90 degrees to place
the pin @) in the opening @.
c. Lower the mator.

Note: The belt tensioner bracket @) must overlap
the motor bracket @.

Connect the two system wires @ and the AC
ground wire €.

Locate the screw @ through the TB1 cover @ —
and tighten the screw. (

Reinstall the belt guard @) and tighten the screws

©Qand @
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10-110

BRAKE ASSEMBLY AND COIL

Removing the Brake Assembly and Coil

CAUTION

Do not turn the disk spindle pulley 0 counterclockwise;
head and disk damage can occur.

16

Set Power to O (operator panel).

Loosen the two screws o and 0 and remove the
belt guard @.

Lift the motor @) against the force of the belt
tensioner @), remove the belt @); then lower the
motor until it is on its stop.

Disconnect wires 1 and 2 e from the brake coil

Remove the two screws @) and the brake
assembly with the antistatic brush still attached to
the assembly.

Reinstalling the Brake Assembly and Coil

1.

10-110

Insert the two screws G through the brake
assembly and locate the brake assembly on the
disk enclosure but do not tighten the screws.

CAUTION

Wires 1 and 2 must be connected to terminals 1
and 2 or the driver card will be damaged. (The

terminals on the new coil may not be located in
the same place as on the old coil.)

Connect wires 1 and 2 @@ to terminals 1 and 2 on
the coil @.

Adjust the brake.

a. Place a 0.25 millimeter (0.010 inch) gauge @
between the armature casting @@ and the
solenoid ). slide the brake assembly-toward
the disk enclosure spindle pulley @, and
tighten the two holding screws @.

b. Remove the gauge .

Loosen the screw @ center the antistatic brush
© on the spindle @) and tighten the screw ([ )

Note: If there is a worn spot on the antistatic
brush, put the spot back on the same place on the
spindle shaft.

Lift the motor ° against the force of the belt
tensioner G reinstall the belt Q on the pulleys;
then lower the motor until the belt is tight.

Note: Reinstall the smooth side of the belt against
the pulleys and center the belt.

Reinstall the drive belt guard o and tighten the
two screws ) and ).

.
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10-120 SHOCK MOUNTS

Removing the Shock Mounts

CAUTION
Do not remove more than one shock mount at a time
unless the disk enclosure has been removed.

1. Set Power to O (operator panel).

2. Turn screw @ counterclockwise and open the card
gate.

3.  Tum the actuator lock knob @) clockwise (through
120 degrees) until the actuator lock reaches its
stop.

4. Remove the four sets of screws e washers Q
and nuts @ and remove the single screw @) and
washer @.

5.  Remove the shock mount @.

18 10-120

Reinstalling the Shock Mounts

1.

2.

4/-\
Slide the shock mount @ into position. \
Reinstall and tighten the single screw @) and
washer @ and the four sets of screws @,
washers @, and nuts @.

. o~
Turn the actuator lock knob @ counterclockwise ".\ P
(through 120 degrees) until the actuator lock
reaches its stop.

Close the card gate and tighten the screw G
. .
(
N~

r/_\v
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10-130 CARD GATE FAN ASSEMBLY

CAUTION
Before removing the fan, note the label indicating the air
flow direction to ensure the fan is reinstalled correctly.

Removing the Card Gate Fan Assembly
1.  Set Power to O (operatbr panel).

2.  Set CB1 off (see paragraph 05-310 for the location
of CB1).

DANGER
CB1 must be off to remove AC voltage from
this circuit.

3. Remove the two screws @) and the card gate

cover ).

4. Remove the two screws @) and the cover @ from
TB2.

5. Disconnect the fan supply wires e
6. Remove the ground screw G and ground wire.

7. Turn the screw @ counterclockwise and open the
card gate. -

8.  Press down on the fan retainer @) at the rear of

the card gate and slide the fan assembly ) from
the card_gate.

20 10-130

Reinstalling the Card Gate Fan Assembly

1.

Align the fan assembly 0 on the bottom of the
card gate and slide together until the fan retainer
0 latches on the rear of the card gate.

Close the card gate and tighten the screw @
Reinstall the ground wire with its screw @.

Connect the fan wires .

Locate the screws ) through the cover @ and
tighten.

Reinstall the card gate cover @) using the two
screws @.
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10-140 TERMINATOR CARD

Note: On systems with more than one disk, the
terminator card is located in the last drive.

Removing the Terminator Card

1.

2.

22

Set Power to O (operator panel).
Remove the two cable clamp screws @) and
remove the cable clamp and the attached card

gate cover ).

Remove the terminator card from A4.

~ Reinstalling the Terminator Card

1.

2.

10-140

/' N
Plug the terminator card into A4. .
With the cables in position, use the two screws @§
to reinstall the cable clamp and the attached cover
N
\
S
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10-150 FLAT CABLES AND CONNECTORS Connecting the Flat Cables and Connectors

Disconnecting the Flat Cables and Connectors

1.

2.

24

Note: For drives A and B only, begin with step 1. For

Set Power to O (operator panel). 1.

Remove the two cable clamp screws @) and

remove the cable clamp and the attached card 2.
gate cover ).

3.
Disconnect the cables © (A3, A4, and A5). If this
is the only or last disk drive, A4 contains a
terminator card.

4.

Note: For drives C and D, the procedure is done;
for drives A and B only, continue with steps 4, 5,
and 6.

Turn the screw @) counterclockwise and open the
card gate.

Remove the cable strap o from the cable guide

Remove the flat cables from the disk enclosure.

10-150

drives C and D, begin with step 3 (skip steps 1 and 2).

Place the flat cables into the cable guide G and
reinstall the cable strap @.

Close the card gate and tighten the screw Q

Plug in the cables @ (A3, A4, and A5). If this is
the only or last disk drive, A4 contains a
terminator card.

With the cables in position, use the two screws Q
to reinstall the cable clamp and the attached card
gate cover @.
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10-160 DISK CARDS

Note: Jumpers are installed on the disk drive C2, D2,
and E2 cards at the factory. All jumper positions on a
card must have a jumper installed in order for the card
to function correctly. Before installing a new card,
ensure that all jumpers are on the card, and that they
are seated correctly.

Removing Cards from the Card Gate

1.  Set Power to O (operator panel).

2. Remove the two screws @) and the card gate

cover @.

3. Remove the selected card.

Reinstalling Cards in the Card Gate

1. Plug the card into the selected position.

2. Locate the card gate cover o reinstall the two
screws @) through the cover, and tighten the
screws.

Removing the Actuator Coil Driver Card

1. Set Power to O {(operator panel).

2. Turn the screw @) counterclockwise and open the

card gate.

3 Disconnect voltage connectors G (VC7, VC8, and

VvC10).

26

Remove the two screws ) and @ and the
transparent cover @. P

Note: The actuator coil driver card is attached to

the transparent cover e and the cable attached to

the card will limit the movement of the cover.

Remove the three holding screws to remove the -
actuator coil driver card from the transparent cover NG

Reinstalling the Actuator Coil Driver Card

1.

10-160

~
Place the card in the transparent cover G install \
and tighten the three holding screws for the
actuator coil driver card.

Position the transparent cover @ on the card gate,
reinstall the two screws @) and @), and tighten
the screws.

Connect voltage connectors G (vVC7, vC8, and
VC10).

Set Power to | (operator panel).

TN
/

Check the voltage on pins C and D of VC10 ®
(see paragraph 27-190). N

Close the card gate and tighten the screw ).
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10-170

DISK BOARD

Removing the Disk Board

1.

2.

28

gate cover .

Set Power to O.(operator panel).

- Remove the two cable clamp screws @) and

remove the cable clamp and the attached card

Note the position of the cards and cables and then
remove the cards and cables.

Turn the screw e counterclockwise and open the
card gate. :

Disconnect the voltage connectors ).

Loosen the screws in the four board retainers @
and remove the board.

Reinstalling the Disk Board

10-170

Locate the board and tighten the screws in the
four board retainers @.

Connect the voltage connectors ).

Carefully close the card gate. Be careful not.io
pinch the cables. Tighten the screw @.

Plug the cards and cables into the correct
positions. ‘

With the cables in posiﬁdn, use the two screws 0
to reinstall the cable clamp and the attached card
gate cover . o

TN

TN
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10-180

CARD GATE

Removing the Card Gate

1.

2.

30

Set Power to O (operator panel).

Remove the two cable clamp screws Q and
remove the cable clamp and the attached card
gate cover @.

Turn the screw Q counterclockwise and open the
card gate.

Disconnect the cables (A2, A3, A4, and Ab). If
this is the only or last disk drive, A4 contains a
terminator card. i

Remove the screw Q and disconnect the ground
wire from the card gate. -

Loosen the screws in the board retainers o to
release the actuator cable.

Disconnect the voltage connectors @) (VC1, VC2,
VC3, VC4, VC5, and VC9).

Remove the two screws G and the cover G from
TB2 and disconnect the AC supply wires.

Remove the top pivot nut @ and lift the card gate
off the disk enclosure.

Reinstalling the Card Gate

1.

10-180

Locate the card gate on its pivots (top pivot first)
and lower into place.

Reinstall the top pivot nut @ and tighten.

Connect the voltage connectors 0 (VC1, vC2,
VC3, VC4, VC5, and VC9).

Place the actuator cable under the two board
retainers 0 and tighten the screws.

Attach the ground wire to the card gate and
tighten the screw ).

Plug in the cables (A2, A3, A4, and A5). If this is
the only or last disk drive, A4 contains a

terminator card.

Close the card gate and tighten the screw ).

‘With the cables in position, use the two screws @

to reinstall the cable clamp and the attached card
gate cover @.

Connect the AC supply wires to TB2, reinstall the
two screws @@ through the cover ), and tighten
the screws.

TN
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10-190 CHECKS AND ADJUSTMENTS

The following are the check and adjustment procedures
for the 62PC disk drive:

« Brake Assembly
+ Drive Belt Tension
« Drive Motor Thermal (50 and 60 Hz)

» Voltages

1
i

1

i

1

1

\ i
i

I

i

I

i

32 10-190

Brake Assembly

1.

2.

Set Power to O (operator panel). .

Loosen the two screws @) and @) and remove the
belt guard @. s

Check for a 0.25 millimeter (0.010 inch) gap @
between the armature casting and the solenoid.

Adjust the brake if necessary.

a. Loosen the two holding screws @. -

b. Place a 0.25 millimeter (0.010 inch) gauge @
between the armature casting and the solenoid,
slide the brake assembly toward the disk
enclosure spindle pulley o and tighten the two
holding screws @

c. Remove the gauge @. ‘

d. Reinstall the belt guard @ and tighten the two

screws @ and @.

7N



Drive Belt Tensioner

7N
N /) 1.  Set Power to O (operator panel).
2. Lift the motor against the belt tensioner spring G
When the pin @) in the shaft ) is free of the
opening @, turn the shaft 90 degrees to hold the
/'N\ spring, and lower the motor.
) .
N 3.  Check for no gap at @.
1. Adjust the belt tensioner if necessary.
a. With the pin in the shaft holding the belt
o~ tensioner spring, (step 2 above), loosen the two
\ ) screws @.
S~ b. Locate the belt tensioner with no gap at ) and

tighten the two screws @.

c. Lift the motor against the belt tensioner spring
@. turn the shaft @ 90 degrees to place the
pin @) in the opening @), and lower the motor.

Note: The belt tensioner bracket o must overlap
the motor bracket @ as shown.

¢

C
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Drive Motor Thermal

The disk drive motor has a thermal to prevent
overheating.

CAUTION
Set Power to O (operator panel) before pressing the
thermal reset.

Press the thermal reset o to reset the motor.

60 Hz Motor

34
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Voltages

1.

2.

Set Power to O (operator panel).

Turn the screw @) counterclockwise and open the
card gate.

Set Power to | (operator panel).

Use the following charts for the locations to check
the voltages.

Set Power to O (operator panel).

Close the card gate and tighten the screw Q

10-190

62PC Disk Drive
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62PC Voltages Supplied by the System/34

Card Name | Card Plug Voltage (£10%)**
Position
12 |4 +5 +12 |+24 |+24 |+24 Brake
Gnd | Applied
Data B2 D12 |BO6 |DO03 |B11 F14
Channel GO6 |J03
MO6 | P03
S06 |U03
Logic 1 Cc2 D12 D03 (B11
JOo3
PO3
uo3
Logic 2 D2 D12 D03 |B11
Jo3
PO3
uo3
Servo 1 E2 D12 }B0O6 (D03 (B11
P12 |GO6 {JO3 |M11
U12 {M06 |[PO3 [S11
S06 |UO03
Servo 2 F2 D12 {BO6 (D03 {BO5 {G0O2 |{S09
J12 [GO6 |JO3 |G11
P12 |M06 |PO3 [M11
U12 |S06 (U033 [B11
S11
Cable Card Plug Voltage (+10%)**
Name Position
12 (-4 +5 +12 |(+24 |+24 |+24 Brake
Gnd |Applied
Actuator A2 D06
Bus in A3
Bus Out* A4 D03
Dedicated A5

*Contains a terminator card if this is the only or last disk drive.
**Voltages on this chart are measured on the disk drive boards (E-A1 for disk drive A, E-B1
for disk drive B, E-C1 for disk drive C, and E~D1 for disk drive D).

36
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62PC Voltages Supplied by the 62PC

7N
N~ Card Name | Card Plug Voltage (£10%)**
' Position
-8 -7 +6
’ > Data B2 B12
J Channel
Logic 1 c2
Logic 2 D2
Servo 1 E2 D10
TN
C 1 |sewo2 |F2 so4  |D10
S J10
P10
u10
Card Name | Card Plug Voltage (x10%)**
Position
-8 -7 +6
Actuator A2 B10 D03
B12
D09
- D13
~—" | Bus In A3
Bus Out* A4
Dedicated |A5
*Contains a terminator card if this is the only or last disk drive.
**\/oltages on this chart are measured on the disk drive boards
(E-A1 for disk drive A, E-B1 for disk drive B, E-C1 for disk drive
C, and E-D1 for disk drive D).
()
N
Vi
]
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62PC Disk Drive Board (E-A1, E-B1, E-C1, or E-D1)

A1l Gate
Casting Subframe . a
ﬁ /Ground .~ Ground = zlsl: i
=~ Enclosure N
q j];—‘ Ji| | Casting
e ] . [@ W XK G
g VCE / Ve — +12V
. Be oD [TARL
Actuator Coil 5 £ Power Good
Driver Card AT C D\\B b
o F2008 A2008 0—— {12y "z
™"\ =] . Ground Jumpers \\‘ B
Basé PNP In i {So8 Nots.} ‘
20 ve7 s §+5V
1o Base NPN In B \D Cd A ‘lGround
32 Base PNP Out AL Dy 2. 24V |
| 49 Base NPN Out yGroun
| | Trimmer Board Assembly
i ‘
\ I.:..— - - - - ___I
5 gu|CSR Out , o I [ o o= 8=
6 A oC 8 1 R4>RI>R2>R1,
CSR In [ L+_ I I
D la -
| = *—s - o
| |
! : —4 +5V s
\_Vvce L vCa | !
| B Cd A - : :GTr\t%und )
A 1. e
A » R A §
I 7 < — \ I { Ground
p—
|©f}—o FsRos Aspos o—§)
1 Ground Jumpers
|
(See Note ) <
vC10 /[ VvC5 {124V
7 ortYEM - B D) c’ A ~ Brake Applied
I 9 o__JLCM. ¥ <A /7C] Dy B —4 24V Brake
+!
Eg 2?:3 ) J/ N~ — -{ 24V Return
10 Ground T [ [}
(Yellow) 1 start
CR1
Compensator  Actuator (Black) -2 Brake Coil /\
Coil .Coil
\\. -

Voltage Cross-Over Cable Locétions
{Pin Side)

Note: All four jumpers may not be present.
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-62PC Disk Drive Board {E-A1, E-B1, E-C1, or E-D1)
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62PC Disk Drive
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10-200 CABLE AND CARD LOCATIONS

Card Gate Assembly

Brake Cable Card Position
+24V

+24V B2

+12V From Power Supplies c2

+5V D2

-4v E2

-12V F2

—Power Good—From power supply logic
Ground—From power supply logic
—Brake Applied—To power supply logic

TB1 \\ :
Aol A ~ F )
" "' == I
=W | ix |
AC Cable[D_ RO , A
=S A )
. e} 2 I
";O‘t elVl 6‘01@% {18 oy
orive Motor ‘\\V\o/ e | Dedicated Cable
1 'A5 :
e‘””\ — Pt Dedicated Cabl
o edicated Cable
—gy Drive From
g(): ﬁf\bli tz the A A-A2A4
oling FFa _ B A-A2Z1
The AC voltage to the fan is present even when c A-A2B4
the drive motor is off. This provides cooling for D A-A2B5

the cards.

‘//\
Card Name » N
Data Channel
Logic 1
Logic 2
Servo 1 ; N
Servo 2 Bus Cable N~
Drive From
A A-A2A5
B E-A1A4 - —
C - E-B1A4 (
D E-C1A4 Ne
Bus Cabl
able A
Bus Cable: This cable goes to thé next drive.
If there is no next drive, A4 connector of
last drive contains a terminator.card.
B.
Last Drive Terminator
A E-A1A4
B E-B1A4
C E-C1A4 P
D E-D1A4

Line Name
—Chip Select 3

Head Select A

Head Select B

—Chip Select 2

FYYyYvyy .

Chip Select 1

Mars Safety

Center Taps
Not U:

Servo Center Taj

B Volt {Servo Write Current

—
=8 Volt (Servo Write Data A)
Py

Data Select Gated

Disk Enclosure Cable r--1 —
e === o
E-A1A2 A2 | : — = To Disk Enclosure
(see Note) : | i i (through base casting) (/\
[} — -
L - — T — § "
Line Name
+ Data Select Gated
— B +6 Volts
N Actuator I/O Line A
> - Actuator |/O Line B
- %?mo()t:mm // o
- Ground \
- =8 Volts ~

+Servo Preamp Out

—Servo Preamp Out

Ground

D13

—8 Volts (Servo Write Data B)*

Note: If drives B, C, or D are installed, the
line names are the same, but the board loca-
tions are E-B1, E-C1, and E-D1.

40 10-200
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Dedicated Cable to Drive A
—Missing Sector Pulse

—Control Sample

—Interface Driver De-gate

—Index
—Sector
—Data Select
—Write
—Read
—Write Data
—Fast Sync
—Reset Error
—Write Clock
—Read Clock
—Interrupt
+NRZ Data

Bus Cable to Drive A

—Tag Bus
—Tag Parity
—Control Bus

—Control Parity
—Control Sample

Received

3 lines
1 line
8 lines
1 line
1 line

Dedicated Cable to Drive B (if attached)

Dedicated Cable to Drive C (if attached) .

E Dedicated Cable to Drive D (if attached)

To Adapter
From Adapter
From Adapter
To Adapter
To Adapter
From Adapter
From Adapter
From Adapter
From Adapter
From Adapter
From Adapter
To Adapter
To Adapter
To Adapter
To Adapter

From Adapter

From Adapter

From and to Adapter
From and to Adapter
To Adapter

Top Card Connector

A-A2C2 and A-A2D2 (common adapter)
These cards are connected by four top
card connectors (see Note).

A-A2E2 (channel adapter)

/

L

[

L

y
l'—:*\
[

II(

NN
\]

_Z‘

A-A2

Note: The top card connectors on the common adapter

are not interchangeable with the top card connectors
on the line printer, work station, or 1255 magnetic

character reader attachments.

10-200

62PC Disk Drive
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10-210 CHANNEL INTERFACE CARD (A-A2D2) JUMPERS
T4 L 14 T

[-1-]

88

00

88

: ®
) |

&

00

00

[-1.]

L o b o

Install the jumpers as shown below:

For a 65-megabyte system:

S_

HE

S

42

s IS

s._

-

For a 130-megabyte system:

For a 195-megabyte system:

s__.

_s

10-210

Top Card Connectors

s._

For a 260-megabyte system:

-

~——



10-220 DRIVE ASSEMBLIES C AND D

Removal

CAUTION
Do not turn the disk spindle counterclockwise; you may
damage the disk and head.

1.  Set Power to O (operator panel).

Note: Steps 2, 3, and 4 may already have been
completed.

2. Turn the screw @) counterclockwise and open the
card gate.

3. Turn the actuator lock knob o clockwise (through
120 degrees) until the actuator lock reaches its
stop to lock the actuator.

4.  Remove the two cable clamp screws @ and
remove the cable clamp and the attached card
gate cover Q Keep the clamp, cover, and
screws.

5. Disconnect the cables (A3, A4, and AS5). If this is
the.only drive or the last drive, A4 contains a
terminator card.

6.  Remove two screws @ and the cover @ from
TB2 and disconnect the AC supply wires.

Disconnect ground lead from screw @.

7.  Remove screw ) and cover @ from TB1.

1.

Disconnect system AC wires from TB1 and ground

wire from screw (.

8. Remove screws, washers, star washers, and nuts

DANGER*

The disk drive assembly weighs 16 Kg (35 pounds).
Clear a space for the disk drive assembly before
removing it from the machine.

9. Remove disk drive assembly from rear of machine

and set in a clear area.

10-220

10.

Replacement

Lift and insert disk drive assembly from rear of
machine.

Reinstall four screws, eight washers, two star
washers, and four nuts {§.

Connect ground wire to screw @ and two system
AC wires to TB1.

Reinstall cover @ over TB1 with screw ).

Connect ground wire to screw e and two system
AC wires to TB2.

Reinstall cover @) to TB2 with two screws @.

Connect cables (A3, A4, and AB). If this is the
only drive or the last drive, A4 contains a
terminator card.

Put the cables in position and reinstall cable clamp
and attached card gate cover @) with two screws

Turn actuator lock knob @) counterclockwise
(through 120 degrees) until the actuator lock
reaches its stop.

Ciose the card gate and tighten screw o

62PC Disk Drive 43
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10-400 MAP SCOPE PICTURE 1

D2J09 + Shift Reg Clock

| D2J10 + Enable Sample Servo

10-410 MAP SCOPE PICTURE 2

D2‘U13 + Enable Mark Detect

10-400 62PC Disk Drive 45



10-420 MAP SCOPE PICTURE 3

EEEEENEEEN |
HEREEREEEN ~
T T T T T T —— L‘
10-430 MAP SCOPE PICTURE 4

//'\;_

o

. E2B03 Buffered Analog Data A

[

7

N

46 10-420



10-440

10-450

MAP SCOPE PICTURE 5

MAP SCOPE PICTURE 6

10-440

E2G08 + Data Servo 2F Burst

E2B13 Data PES

62PC Disk Drive
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10-460

10-470

48

MAP SCOPE PICTURE 7

MAP SCOPE PICTURE 8

10-460

E2G03 + Servo Inhibit VCO

'E2J05 — Counter Run

-
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11-010 INTRODUCTION

The work station attachment on each System/34
controls up to eight work stations; a work station being
either a 5251 (Model 1 or 11) or 5252 Display Station or
a 40, 80, or 120 character per second 5256 Printer. The
primary work station for each System/34 must be a
5251 Display Station; it is the system console. See
Figure 11-4 for several examples on how work stations
can be attached to System/34.

11-100 LOCATIONS

All parts for the work station attachment are located on
the A-gate, A2 board. As Figure 11-1 shows, the parts
include six cards {A-A2R4 is optional), four top card
connectors, and one cable. For a description of the top
card connectors, see paragraph 11-300.

Work Station Adapter
A-A2M2
Work Station Controller
A-A2N2
Work Station Driver/Receiver
A-A2R2
Printer Controller

} A-A2S2
See
Note r
~ /Work Station
|4t~ Cable Location
A-A2V2
Work Station Storage Cards.
A-A2P4
A-A20Q4
A-A2R4 (optional)
|~

Note: The top card connectors are not shown.

Figure 11-1. Work Station Attachment Card Locations

2 11-010

The location of the six cards and the hardware on each
card are: N

Work Station Controller Card (A-A2N2)
— 4-bit ALU
4-bit A and B registers
— 16 4-bit data address registers
— 16 4-bit primary work registers TN
— 16 4-bit auxiliary work registers !
— 16-bit op register
— 16-bit storage address register (The SAR bits are
numbered XSAR O through 3 and SAR 0 through
11.)
— 16-bit instruction address register —
— 2K bytes of controller random access storage <
— Control logic: Includes controller load logic, :
controller interrupt logic, and miscellaneous control
lines between the controller and adapter cards.

Work Station Adapter Card (A-A2M2)

Since all commands and data must pass through the
adapter card, there are three important functions to
the adapter card. These functions and the hardware
for each are:
— Channel
Data bus out (DBO), data bus in (DBI),
command bus out {CBO), command bus RN
in (CBI) ( .
Base cycle steal
Interrupt level 4 generation
1/0 instruction decode
— Controller
Controller data bus out (CDBO),
controller data bus in (CDBI),
and controller command bus out (CCBO)
Controller status and control latches
Controller 1/0 instruction decode
— Driver/receiver controls
SERDES and SERDES controls
Modulator/demodulator
Cable address register 7
(driver/receiver selection)

Driver/receiver card (A-A2R2)

The driver/receiver card can drive up to eight work

stations. This card has the following functions: -
— Driver/receiver circuits /\

— Driver/receiver activity register ~
Cable selection decode

Controller 16-MHz oscillator

Receive clock generation



\
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» Storage cards (A-A2P4 and A-A2Q4)
These cards are needed on each system; they contain
additional controller storage. An optional type
A-A2Q4 card is available; it contains additional
storage.

« Feature storage card (A-A2R4)
This card is needed on systems having any work
station controller features.

11-200 MAINTENANCE

Because of the parts (cards, top card connectors, and
cable) that make up the work station attachment, there
are no adjustment, removal, or replacement procedures.
Any maintenance performed on the attachment needs a
failing part exchanged. For locations of all the parts, see
Figures 11-1 through 11-3.

Line Quality

There is a service check that should be performed if the
quality of the line signal is in question. To perform this
service check, see Cable Quality Check, paragraph
11-500.

Work Stations

For maintenance information on the work stations, see
the IBM 5251 Display Station Maintenance Information
Manual, SY31-0461 and the IBM 5256 Printer
Maintenance Information Manual, SY31-0462.

11-200

11-300 TOP CARD CONNECTORS

Figure 11-2 shows the location of all top card
connectors on the work station attachment cards.
Notice that the 3-wide connectors (on the N2, P4, and
Q4 cards) are marked W and X on the P4 and Q4 cards
but the same connectors are marked Y and Z,
respectively, on the N2 card. (Card connectors are
always marked W, X, Y, and Z for 4-wide cards; they
are marked W and X for 2-wide cards.)

Also notice that only some of the pins on the top card
connectors are accessible for scope probing. These pins
are on the outside two rows of the 2-wide and 3-wide
connectors. The row of pins on the right side of the
connector is numbered 02 through 13; the pins on the
left side of the connector are numbered 22 through 33.

As an aid for identifying pin locations on each card
connector, several pin locations are shown in Figure
11-2.

Work Station Attachment 3
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Note: Only the outside two rows

of pins on the top card connectors .7
/
can be probed)

A-A2M2W22

L LLLLLLLL]

T Irrrrrri

A-A2N2W11

N .

Connected to
A-A2M2W11

(L ZXT

Scssvsracc e

(22

A-A2N2Y33
Connected to
A-A2P4W33
Connected to
A-A2Q4W33
Connected to
A-A2R4Y33

A-A2R4X04 M

Connected to
A-A2Q4X04

Connected to
A-A2P4X04

Connected to
A-A2N2Z04

—l=d=2-2=3 ’
/ LT\ XY,

0OO000000000D

foeed
A

Note: The optional feature storage card in A-A2R4 is
not shown in this figure. If this card is installed, the two
3-wide top card connectors are exchanged with two
4-wide top card connectors. '

Adapter Card
A-A2M2

Controller Card
A-A2N2

" Storage Card
A-A2P4

Storage Card

A-A204 - \ork Station Control
Expansion A or B
(feature) A-A2R4

Figure 11-2. Work Station Attachment Top Card Connectors

11-300
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11-400 CABLES
The internal cable _ @ENA‘E 759 @EQATE TESV©‘
A cable is needed to attach the work stations to the to the four work - ocmanirrn |- e

A-A2 board on System/34; it is connected from the station connectors . Qo A QO oen .
A-A2V2 socket to the work station cable entry tower. is connected to g:‘oc‘r 82“

Another cable (twinaxial cable) is connected from the the A-A2V2 ranonL e | st Trs
cable entry tower to the work stations. The ports on the socket, iy N eyl i

LLBe osT| Lo osT

cable entry tower are numbered O through 3. Port O is _ .
always used for the system console only. Ports 1 E E

through 3 are used to attach a total of seven (a total of B -
15 if work station control expansion B is installed)

additional work stations to System/34. Figure 11-4

shows two ways in which work stations can be attached b o
to the system. A
Port 0 (D-A1) ~l! '
Note: Seven work stations can be attached to any of Cable Address is O 5@ @ @ @ g
the ports 1 through 3 for systems without work station t 4 "
control expansion B. -~ / ' —7 a
‘1_
Port 2 (D-A3)
Cable Address is 2
Port 1 (D-A2) Port 3 (D-A4)
Cable Address is 1 Cable Address is 3

Figure 11-3. Cable Entry Tower

11400 Work Station Attachment 5



Cable Positions on
Cable Entry Tower

Cable Positions on
Cable Entry Tower

T O Q@

Figure 11-4. Work Station Configurations

System
Console

11-400

System
Console
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11-500 CABLE QUALITY CHECK

A cable continuity check that does not need an
oscilloscope is available in MAPs 1181 through 1184.
Use these MAPs before using the cable quality check.

The following paragraphs aid you in determining if there
is a problem in a cable, a cable connection, or an
attached work station. The information will also help
you determine where the problem is. The most common
problems are open circuit cables, short circuit cables, or
poor cable connections.

To make this cable quality check, you will need the
following (or similar):

« Tektronix' 453 or 454 oscilloscope
« BNC T-connector
« Coaxial cable with BNC ends

« Times-1 (X1) probe with ground lead and two
alligator clips

« Resistor assembly (part 7362344). This resistor
assembly is needed only if the end of the cable being
checked is not terminated at a work station.

Trademark of Tektronix, Inc.

11-500

Note: Do not use this test procedure to check the
quality of any work done by a customer.

Work Station Attachment

7




11510 Cable Checking Introduction

If you understand the cable quality check, go to
paragraph 11-520 and perform the check. However, if
you do not understand this check, it is important that
you carefully read all of the information through
paragraph 11-515. You can use this information as an
introduction to cable checking with the use of an
oscilloscope. Additional information can be found in An
Oscilloscope Measurement Procedure for Twisted and
Coax Cables, S226-3913.

11-513  Typical Signals

When you use the oscilloscope to make the cable
quality check, you will probably see a scope display
similar to the following figure. This figure shows the
transmitted signal for a normal cable, and the change in
signal level that occurs if a cable has an open or short
circuit.

Transmitted
Signal

o N R

Normal

ll...‘ﬂ‘..l oy T

Notice that for an open circuit cable the transmitted
signal moves upward; for a shorted circuit cable the
transmitted signal moves downward. However, for a
good cable, there is usually a small change in the
transmitted signal level, or no change at all. Small
changes (less than 10 percent of the transmitted signal
level) are normal and they are probably caused by a
cable-to-cable connection or by a connector on a work TN
station. |
Lt
Note: A change of more than 10 percent of the
transmitted signal level usually indicates a cable
problem.

Open Circuit Cable

7

Short Circuit Cable

11-510



11-515  Calculating Distance to Cable Problem

You can determine the distance to a cable problem from
the end of the cable that you are checking by using the
calculations as described in Figure 11-5.

In making the calculations, it is important that you:

« Calculate the distance accurately.

« Measure the time in microseconds as indicated by
the pointer in Figure 11-5.

o Determine the time (t) by multiplying the B time base
by the number of scope divisions.

EREERERRDANR
) g

1 0
(IEEEERE NN
ANEEENE NN

7

—

I Measure the time from the point
l where the change in the signal level
just starts to change.

Calculations for determining distance
in feet and meters are:

Df = t(us) X 324.7 feet Df = distance in feet
Dm = t{us) X 99 meters Dm = distance in meters
t = time in microseconds. To find
t, multiply the B time base
setting by the number of scope
divisions.

The following calculation is set for the transmitted signal above (assuming
that the B time base is set for 0.2 us).
t = 6.8divisions X0.2us = 1.36us

1.36 us X 324.7 feet = 441.6 feet

Figure 11-5. Calculating Distance to Bad Cable

11515 Work Station Attachment 9




| 11-520

If you understand the information in paragraphs 11-500
through 11-515, you should now perform the cable
quality check. Set the knobs and switches on the
oscilloscope as shown in Figure 11-6. Then see Figure
11-7 and do the following:

1.

10

Connect the T-connector to the B gate on the side
panel of the oscilloscope. (The output of the B
gate transmits a signal on the cable.)

Connect the coaxial cable from the channel 1 input
to one side of the T-connector. If you have a
probe-tip-to-BNC-adapter (part 453199), use a

times-1 (X1) probe. 7.

Connect a times-1 (X1) probe with a ground lead
and-alligator clips to the other side of the
T-connector.

Connect the alligator clips to the end of the cable
being checked as follows:

» Ground lead to shield

« Signal lead to phase Y 8.

Ensure that the other end of the cable being
checked is terminated. To do this do:one of the
following:

« Verify that a work station without the Cable
Thru feature is attached (cable is automatically
terminated),
or

+ Set the work station terminator switch to 1 on
work stations with the Cable Thru feature,

or

« Terminate the end of the cable with a resistor

assembly (part 7362344) as shown here: 9.
Phase B
5582
Phase Y 558
Shield
11-520

Cable Quality Check Procedure 6.

If the oscilloscope is connected as instructed, you.

should now see a signal. If the signal shows that
the cable is good (no change in the signal level),
you may be checking only the first 91 meters {300

feet) of a longer cable. Therefore, change the B

time base from 0.1 microseconds to 0.2
microseconds, to 0.5 microseconds, and so on up
to 2 microseconds. The 2 microsecond -setting
checks the maximum length cable of 1524 meters
(5000 feet), so it is not necessary to increase the
B time base to 5 microseconds.

If the transmitted signal changes at any of the B
time base settings, go to step 9.

If you see no change in the signal level when the
B time base is set to 2 microseconds, leave the B
time base on 2 microseconds and move the
alligator clips as follows:

« Ground lead to shield
« Signal lead to phase B
If the transmitted signal changes, go to step 9.

If you see no change in the signal level when the
B time base is set to 2 microseconds, leave the B
time base on 2 microseconds and move the
alligator clips as follows:

+ Ground lead to phase Y
« Signal lead to phase B

If the transmitted signal changes, go to step 9.
After you have checked all three possible
combinations (shield to phase Y, shield to phase
B, and phase Y to phase B) and there is still no
change of the transmitted signal, the cable is
good.

If there is a change of the transmitted signal,
move the B time base to a setting that will let you
calculate the distance to the bad cable. Use Figure
11-5 as an aid in calculating the distance, and
Figure 11-8 as a reference.

Note: If for some reason you want to check the

length of a good cable, disconnect the cable from
the other end. The transmitted signal will show an
open circuit as shown in G or Q of Figure 11-8.



Set A to 10 us, 5

then pull knob to ) starts

unlock and set B Clockwise (9.5) ;:ifrt:r delay
e.

to 0.1 us.
\
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Figure 11-6. Setting Oscilloscope Switches
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@ Normal Cable

1

A Hﬂ
AREEENE.-
- 0.2 us

-....I (see Note 1) I

4 Open Circuit Cable

N
N -—
EREEEEL

Notes:

A small change in the signal level caused from a -
terminal (with the Cable Thru feature) 131 meters 7
(430 feet) from the end of the cable being N
checked. The change at [fJ] is also shown in @

and @.

A change in the signal level caused from the last p
terminal on the cable 495 meters (1625 feet) from {
the end of the cable being checked. ‘ e

Note: A change in the signal level of more than 10
percent usually indicates a problem.

Same as [fJ] in @ but with the B time base now (ﬁ >
set to 0.2 ps. N

A change in the signal level caused by a short
circuit cable 170 meters (560 feet) from the end of
the cable being checked.

1.72 ps X 99 meters = 170 meters
or {see Note 2)
1.72 us X 324.7 feet = 560 feet

Same as [fj in @.

A change in the signal level caused by an open ;
circuit cable 170 meters (560 feet) from the end of K ,
the cable being checked. -

1.72 ps X 99 meters = 170 meters
or (see Note 2)
1.72 us X 324.7 feet = 560 feet

Same as [fJ] in @ but with the B time base set at
1 ps.

Note: Always change the B time base to show
only one change in the signal level so that you can
more easily determine the time on your
oscilloscope.

1. The A time base is always set for 10 us and Channel 1 is always set for 0.2 volts/division,

2. The reflection for the shorted cable and for the open cable occurs at 8.6 divisions.

Therefore, t is equal to 1.72 us (8.6 x 0.2).

Figure 11-8. Sample Oscilloscope Signals
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13-010 INTRODUCTION

Operation of the CE panel and CE subpanel switches
and indicators is described in the IBM System/34 5340
System Unit Theory Diagrams Manual, SY31-0458. The
locations of parts on the back of the CE panel and CE
subpanel are shown in Volume D (Field Service Logics).
A list of the signal wire names and the connector pins
to which they are connected is also given.

13-020 REMOVAL AND REPLACEMENT
To remove the CE panel:

1.  Set Power to O (operator panel).

2. Remove the three hexagonal bolts @) that hold the
CE panel to the machine frame.

3.  While holding the CE panel in your hand,
disconnect the three signal cables.

CE Subpanel

To reinstall the CE -panel:

1. Reconnect the signal cables to the same sockets
they were disconnected from. Seg Volume D
(FSL) page CE160 to identify the cable connectors
on the CE panel.

2. Reinstall the three hexagonal bolts @) that hold
the CE panel to the machine frame.

To remove the CE subpanel:
1.  Set Power to O (operator panel).

2. Remove the two hexagonal bolts @) that hold the
CE subpanel to the machine frame.

To reinstall the CE subpanel:

Reinstall the two hexagonal bolts Q that hold the CE
subpanel to the machine frame.

13-010
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13-030 PANEL LAYOUT AND INDICATOR
- DECAL
( v CE Pa{el
( F O F O 1 PROC RUNI INSN STEP/
E 2 E 2 « DPLY LSR
D 3 D e ALTER STOR
o~ + ALTER MAR
{ \ c 4C *\RPT
N B 5 B ¢ DPLY STOR
e g
7 7 7
9 g : 9 g 9 g * INSN STEP/
l l . * DPLYPCR
ADDRESS/DATA SYS INSN STEP
— MODE SELECTOR
) DPLY PWR CHK RESET CE START

COMM

FORCE

O

O

)

DPLY PWR FAULT DPLY CHECK CLOCK MSIPL

CSIPL STOR SEL ADD COmP
STOP

PREV SEARCH RUN

DISKETTE DISKETTE

CTL

56 566 0 8 d

OFF STOP OFF DISK DISK MAIN RUN
—PROC INTERRUPT—— '
CLOCK I——PO-—l 4 é B |—P1_l
BYTEO DISPLAY LIGHTS BYTE 1

LAMP TEST

- \_ — J/
STOP R
O STOP
MSP
RUNNING START
—~ 7 7
b, CE Subpanel OR
FIRST OR SECOND
COMMUNICATIONS
ADAPTER
/"'\\
k ) SELECT
. 1
2
3
7N
_/ .
), y

CE Panels
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EVENT INDICATOR (BYTE O)

LIGHT OFF

LOAD - DATA TRANSFER COMPLETE: NO DATA CHECK
P - ADAPTER RECEIVED IMPL SIGNAL AND INITIATED ACTION IN RESPONSE
0  -FIRST CYCLE STEAL REQUEST RECEIVED DATA TRANSFER HAS STARTED
1 - DATA TRANSFER OF 4096 BYTES HAS COMPLETED

2-7 - TURNED OFF WITH MICRO INSTRUCTIONS

POWER FAULT DISPLAY (BYTE @)

3 4

]

J\

-
ADTL SENSE CD MISSING
OV — ADDITIONAL FAULT
NOT USED

OC — ADDITIONAL FAULT
NOT USED

UV — ADDITIONAL FAULT
-

NOT USED

SENSE CD MISSING

OV — PRIMARY FAULT
NOT USED

OC — PRIMARY FAULT
NOT USED

UV — PRIMARY FAULT

* SPECIAL
X'00
X7F
X'FF*
X'Elr

X0

+5V BASE

X2 +85V BASE

X3 +24V BASE

X4 -24V BASE

X5 +6V BASE REGULATOR

X6 -4V BASE REGULATOR

X7 -5V BASE REGULATOR

X8 +12VFEAT A

X9 -12V FEAT A OR FEAT REG CARD

OR SENSE CD MISSING

X'A" +5V FEAT B OR SENSE CD MISSING
X'8" FEATURE POWER SUPPLY C

X‘C’ FEATURE POWER SUPPLY D

X'D’' RESERVED

X‘E’ RESERVED

X'F’ FEATURE POWER SUPPLY G

+ CARRY IN

- ADD COMP SYNC
+ T3 AND PHASE A

(SYNC)
(SYNC)
(TIE DOWN)

AA1-K2-D12
AA1-G2-812
AA1-G2-811

IS NO FAULT SINCE AC RESTORED
IS SEARCH COMPLETE
DISPLAY W/THERMAL CHECK WHEN POWER WAS ON
DISPLAY W/THERMAL CHECK WHEN POWER WAS OFF

PROCESSOR CONDITION REGISTER (DPLY PCR) (BYTE @)

FLAG
LTH

NEG

ZERO CARRY

HIGH Low EQUAL

COMM (BYTE O)
3 4

5 [] 7

DATA
TERM
READY

DATA REQ
SET TO
READY SEND

CLEAR SEND
TO DATA
SEND SPACE

RECEIVE
DATA
SPACE

PROCESSOR CHECK DISPLAY (DPLY CHKS) (BYTE @)

1 2

3 4

H [} 7

LOCAL STORE REGISTERS

o

WRO
WR1
MAIN LEVEL WR2
WR3
WR4/CS0
WRS/CS1
WR6/CS2
WR7/CS3

Ol
MACH CHECK
0

MAR

MAB

MAR (MC)
MAR/MAB
STACK )

2R888288 2WIeBR28

INTERRUPT WR3
1

WR7/CS3

WRO
WR1
WR2
INTERRUPT WR3

2 ‘WR4/CS0
WR5/CS1
WR6/CS2
WR7/CS3

WRO
WR1
WR2
INTERRUPT WR3

3 WR4/CS0
WR5/CS1
WR6/CS2
WR7/CS3

MAR — 3

MAR/MAB
STACK 2

INTERRUPT WR3

4 WR4/CS0
WRS/CSt
‘WR6/CS2
WR7/CS3

INTERRUPT WR3
5

‘WR?7/CS3

PROC INTERRUPT

DATA SW
34

MAIN LEVEL

INTERRUPT LEVEL 1
INTERRUPT LEVEL 2
INTERRUPT LEVEL 3
INTERRUPT LEVEL 4
INTERRUPT LEVEL §
MACHINE CHECK INTERRUPT

PORT CHECK DISPLAY (DPLY CHKS) (BYTE 1)

10 n

12 13 14 15

SDR
P-CHK

MOR
P-CHK

sTG
GATE
P-CHK

CsaR
ALY
GATE  |C8 \\Perk
pchk |V
ADDR

JIMEOUT STG
MS\ MSAR
INV \P-CHK CEPT
CSAR ADDR MSAR
P-CHK

P-CHK

DBO
P-CHK

INV
DEV
ADDR

[+:]] [Ze]
P-CHK TIME QUT
CHK

CBI/DBI sYs

NOT

ZERO

CYCLE INV
STEAL PORT
CHK ADDR.

BUS
P-CHK
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15-100 CONTROL PROCESSOR

The control processor is made up of eight cards (16K

words of storage positions that can be addressed). Six

cards are for the control processor logic and two 16K
byte cards are for the control storage. The control
processor does the following:

« Aids in controlling system input/output operations

« Moves data between the input/output devices and
the main storage processor

« Handles some of the system control programming

15-100
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15110 CARD LOCATIONS AND USES

card are as follows for each of the two levels:

The control processor cards and the hardware on each

- Board A-A1 has two different board/card arrangements
- (level 1 and level 2). To determine if the level of the
board/cards is level 1 or level 2, check card location B2.
If a card is in this location, level 2 board/cards are A-A1 (Level 1)
installed.
Control Processor
T la N
’ A B c D E F (] H J L L L) N r a R 8 T v v
N
Power Status / + v1 v2 v3 va) Y6 v
Cable j'———}m—jnm—.ﬂ—-‘n—ﬂxz——u—'—m—n—a—r‘;—a-—ﬁ—m——
2
Operator Pane! —— e o wein | oo | R ] b
It ' Cable - 2}“’;‘ 2;7« f:’uuc :Q.i.‘“ :aoi“ '
Hi ure frure.
N s
/Y
cp cP cp cP cP MsP MSP MSP
— e S E U BEEE AR
CE Panel 4
Cables . buin. | Josin | {2 | | e
‘s::," fstor fstor o8/ 1t
>_" 016K :‘f *:"_’?“‘ nz | |1zx
Lo S I o B Rl B it
s \\
I 2] L—" zzl —ﬁl \ 24 4\ 25 ). 4 26
— N yZd
- Communications /
“\.«// Crossover
Channel Crossovers
A-A1 (Level 2)
Control Processor
7/ e -—
A ‘B c D E F a H J K L M N 1 4 a R 8 T U v
Power Status " | + v- x2 X3 A7} xs X8
Cable TT—?TTT?W—W#—;?HE‘—?W'TTW"EW
2 -
Wain | frain Main | [main Main | [Main Main | | Main |
/ o stor | fror sor | [stor | Jstor por | [ 5o |5
- Operator Panel 1 ot - Jonex| sz i saroa Joumoq por oo flna
/ Cable turs ture ure pure :u.v: :u.v:
N %
cP P cp cP MSP MSP MSP ’ Stor
sislEBIRIRIZISIH B s islEiEEEEEE
CEP o
anel L ? ]
- Cables \ wain | [ swin | Jomim | | wasin | | otsin | Jsssin | | e | | sin
N . Ctrl Stor Stor Stor Stor Stor Stor Stor Stor
\ L1 s 128 | | 1es 160- 176 192. 2 ED 260-
) 0/16K. 144K 160K 176K 192K 208K 224K 240K 266K
Lo [ For For Fee- Fea- Fes- Fos- Foa-
\J ture ture ture ture ture ture ture we
s N N
[ z1 I/ 2] z_JL Xz A zJ | P4 ;gl
e, . ) AN
k) Communications /
Crossover
15-110 Channel Crossovers

Processing Unit

3



Control Storage Cards
Control Storage High and Low
« Each card contains 16K half words (bytes) of storage.

« Two cards are used to get the 2 bytes that make up
the control processor word to be addressed.

» These cards have the same part number as those
used in main storage.

Control Storage Control

» Storage address ré‘gister (SAR)

« Not valid control storage address checking

« Control storage initial program load (CSIPL) sequence
control

» System reset generation
« Control storage addressing and timing
« Display bits 8 through 11

« 100-nanosecond oscillator

Clocks for X-register, Y-register, and storage address
register (SAR) ‘ P,

Storage gate selection
Arithmetic logic unit (ALU) gate selection

Arithmetic logic unit (ALU) function bits, carry in, and
16-bit arithmetic logic unit (ALU) operation

Y-gate selection

Storage selection and controls (main storage and
control storage) o

Instruction decoding
Mode selector switch decoding
Cycle control for console and instruction

Timing control for arithmetic logic unit (ALU) gate and
storage gate check

Cycle steal interrupt controls

Micro operation register (MOR) parity check

N

Control Processor Data Flow

« Main storage processor running indicator driver
Control Processor Cards

Control Processor Control

« Micro operation register (MOR)

Control processor clock

Local storage register (LSR) selection

Local storage register (LSR) write pulses

4 15-110

Storage data register (SDR)

Local storage register (LSR) (64 registers—8 bits wide
plus 1 parity bit)

Storage gates
X-register and Y-register and reset for Y-register

Arithmetic logic unit (ALU), parity predict and control
bits

Arithmetic logic unit (ALU) gates

Checks for arithmetic logic unit (ALU), storage data
register (SDR), and storage gates -



N4

Control Processor Status

« Address compare (high byte and compare logic) .
« Branch on condition .
- Storage data register (SDR) (bits 4 through 7) .
« Decode logic .
« Processor condition register (PCR) and controls .
» Processor check register .
« Display bits O through 7, P (high byte) .

» Input/output immediate decodes (control processor)

« Assembly bus
— Console switches 1 and 2
Event indicators
Processing unit checks
Processor condition register (PCR)
Control processor bus out high byte

Control Processor Status 2

« Input/output clocks

« Address compare (low byte and compare logic)
+ Run latch

« Stop latch {main storage processor)

« Input/output immediate decodes (main storage
processor)

« Display bits 12 through 15, P

« Assembly bus

Console switches 3 and 4
Console status

Input/output clock low byte
Input/output clock high byte

» Machine check latch and processor check trigger
« System in use indicator driver

« Stop indicator driver

15-110

Control Processor Channel

Channel register
Channel controls
Channel clocks
Channel checks
Channel interrupt
Channel status

Cycle steal control

Processing Unit
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15-200 MAIN STORAGE PROCESSOR

Level 1 A-A1 Board

The main storage processor is contained on five to
eleven storage and processor logic cards. The number
of cards is specified by the amount of main storage.
Three cards are used for main storage processor and
storage control logic, and the other two to eight cards
contain storage. Various models are as follows:

« Axx = five cards for 32K bytes main storage and
processor logic

« Bxx = six cards for 48K bytes main storage and
processor logic

« Cxx = seven cards for 64K bytes main storage and
processor logic

» Dxx = nine cards for 96K bytes main storage and
processor logic

» Exx = eleven cards for 128K bytes main storage and
processor logic

Level 2 A-A1 Board

The main storage processor is contained on six to

| twenty storage and processor logic cards. The number
of cards is specified by the amount of main storage.
Four cards are used for main storage processor and

| storage control logic, and the other two to sixteen cards
contain storage. Various models are as follows:

« Axx = six cards for 32K bytes main storage and
processor logic

» Bxx = seven cards for 48K bytes main storage and
processor logic

» Cxx = eight cards for 64K bytes main storage and
processor logic

« Dxx = ten cards for 96K bytes main storage and
processor logic

« Exx = twelve cards for 128K bytes main storage and
processor logic

« Fxx = twenty cards for 256K bytes main storage and
processor logic

15-210 CARD LOCATIONS AND USES

The main storage processor cards and the logic on each
card are as follows:

Main Storage Cards

Board A-A1 has two different board/card arrangements
(level 1 and level 2). To determine if the level of the

board/cards is level 1 or level 2, check card location B2.

If a card is in this location, level 2 board/cards are
installed.

The main storage processor cards and the hardware on
each card are as follows for each of the two levels.
Main Storage
« Each card contains 16K bytes of storage
| « Two to sixteen cards are used
« These cards all have the same part number as the

cards used in control storage.

Main Storage Control

"« Main storage address register (MSAR) high

« Not valid main storage address checking
« Main storage addressing and timing

« Address translation register (ATR)

« Program mode register (PVMR)

» Main storage address compare

« Control mode register (CMR)

» Backup mode register (BMR)

« Mode sense gate

15-200
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Main Storage Processor Cards

Main Storage Processor Data Flow
« Arithmetic logic unit (ALU) gate
« Local storage register (LSR) gate
« Local storage register (LSR)

« X-high register, Y register, main storage address
register (MSAR), X-low register

« Arithmetic logic unit (ALU), parity predict and control
bits

« Main storage gate
« Gating circuits

» Parity checks—LSR gate and main storage gate

Main Storage Processor Control
« Operation register

« Q register

« Q backup register

» Control gate

« Program status register (PSR)
» Status bytes

-‘ Status gate

- Configuration control register (CCR)

Data flow control

— Control gate selection

— Arithmetic logic unit (ALU) gate selection

— Main storage gate selection

— Gate selection

— X-low register and Y register selection )

— Clock main storage processor X-high register,
X-low register, Y register, and main storage
address register (MSAR)

— Local storage register (LSR) selection

— Arithmetic logic unit (ALU) bits and carry in

Decode system instructions
Clocks

Control for control gate, local storage register (LSR)
gate, and main storage gate checks

Main storage controls

Interface to the control processor

Storage Select and Repower Card

The function of this card is to repower the control,
address, and data lines between the main storage

processor and the lower and upper 128K bytes of main

storage. The following lines are repowered:

15-210

Control

— MS write pulse low and high
— MS data strobe high

— Write main storage

MSAR address bits 10-15

Data

— Data in bits 8-15, P

— Data out bits 8-15, P

>
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21010

INTRODUCTION

Operation of the operator panel switches and indicators
is described in Volume C (5340 System Unit Theory
Diagrams Manual). Volume D (Field Service Logics)
shows the locations of parts on the operator panel.

21-020

REMOVAL AND REPLACEMENT

To remove the operator panel assembly:

1.

2,

Set Power to O (operator panel).
Open the diskette drive (33FD or 53FD) cover.

Open the two system unit side covers and remove
the two screws that hold the front cover to the
machine frame. Carefully remove the front cover
so as not to damage the indicators on the operator
panel.

Mark the position of the panel assembly with a
scribe to aid you later in reinstalling the assembly.

Remove the four hexagonal bolts that hold the
panel assembly to the machine frame.-

To reinstall the operator panel:

1.

21-010

Place the panel assembly in the position that you
marked during the removal procedure.

Reinstall the four hexagonal bolts that hold the
panel assembly to the machine frame.

Carefully reinstall the the front cover using the two
screws that hold the cover to the machine frame.

Ensure that all indicators are in position and that
the Load switch does not bind.

(
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23-060 SAFETY 23-070 TOOLS

TN

DANGER o : - L\ ‘
The drive motor case may be hot and may burn your CE Alignment Tool : . o
hand. When the drive motor is operating, do not v ‘ Co
touch the drive motor case or the drive belt. The CE alignment tool (part 2200698) is used to do. the

following:

. S
« Align the data head by adjusting the data head to -
track O. o ‘ . 7

« Adjust the phototransistor assembly by mechanical

CAUTIONS alignment.

1. The 33FD can be damaged if it is not operated or : Lot .
serviced correctly. Caution notices throughout this ( )
section indicate hazardous areas. Head Cleaning Tools i

2. To prevent damage to the leadscrew and carriage,
lubricate the leadscrew only with a very thin layer of e Brush (part 2200106)

IBM No. 6 oil when the head carriage is reinstalled. :

To prevent damage to the head, remove the diskette « Isopropyl alcohol (part 2200200)

and clean the head only with isopropyl alcohol and a

clean cloth (see paragraph 23-150). » Cloth (part 2108930)
Note: If the pressure arm pad needs replacement, order
bill of material 2200751, 33FD pressure arm pad field
replacement procedure. This bill of material contains
parts and instructions.

.

~
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23-090 DISKETTE PROTECTION

Damaged diskettes should not be inserted into the
diskette drive. Diskettes that are physically damaged,
(creased or bent) or contaminated with foreign materials
(dust, marks from your fingers, cleaning fluid, etc.) can
cause the head to lift from the diskette. This can cause
operation errors, equipment errors, or head damage.

Placing a heavy item on a diskette can damage the
diskette.

Long Term Storage

Place diskettes in their envelopes and store them in the
following environment:

Temperature: 50 to 125 degrees F (10.0 to 51.1C)
Relative humidity: 8% to 80%
Maximum wet bulb: 85 degrees F (29.4C)

If a diskette is at a temperature outside of the machine
operational range, wait 5 minutes before use. The
diskette should be removed from its shipping container
during this time, but should be kept in its envelope.

Shipping and Receiving

Send diskettes inside the original shipping container. A
paper envelope does not give good enough protection.
Ensure you label the container: DO NOT PLACE NEAR
TOO MUCH HEAT (125 degrees F or 51.5 C) OR IN
DIRECT LIGHT.

When you receive diskettes, check for container and

diskette damage. Keep the container so you can store
the diskettes or send them later.

23-090

Return a diskette to its envelope when it is
removed from the diskette drive.

Do not lay diskettes near smoke or other things
that can cause the diskette to be contaminated.

Do not use clips or rubber bands on a diskette.

Do not place heavy books on diskettes.

33FD Diskette Drive




Do not touch or attempt to clean diskette surfaces.

Contaminated diskettes will not work correctly.

Do not place diskettes near magnetic materials.
Data can be lost from a diskette exposed to a
magnetic field.

Do not expovse diskettes to heat greater than
51.5° C (125°F) or direct sunlight.

Do not write outside the label area on diskettes.

23-090
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23-100 DISKETTE DRIVE ASSEMBLY

Removal and Replacement

The 33FD and its mounting frame should be removed

from the machine when making adjustments, removals,

and replacements.

1.

2.

Set Power to O (operator panel).

Open the diskette drive cover.

Open the front left side cover and remove screw
o, and open the front right side cover and

remove screw . Remove the panel assembly.

Remove the ground wire @.

23-100

Remove the 4 side panel screws Q and the side
panel.

Turn the locks G; remove the 33FD and mounting

frame from the machine.

If power is not needed, disconnect the cables so
the unit can be moved to a convenient location.

CAUTION

Ensure that the cables are clear of the bracket o
when the 33FD and mounting frame are
reinstalled.

To reinstall, reverse the above procedure.

Assembly

33FD Diskette Drive
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23-110

LATCH ASSEMBLY

Removal and Replacement

1. Remove the 33FD from the machine (see
paragraph 23-100).

2.  Loosen the top cover mounting screws Q and
remove the cover.

3. Remove the two latch mounting screws .

4.  Pull latch @ out toward the front of the cover.

5. To reinstall, reverse the above procedure.

23-120 COLLET

Removal and Replacement

1.

2.

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100).

Remove the covers (see paragraph 23-130).
Remove mounting screw and washer @.

Remove collet assembly G spring, and washer

0.
Remove collet @.

To reinstall, reverse the above procedure.

23-130 COVER ASSEMBLY

Removal and Replacement

CAUTION
Do not let the pressure pad arm hit the head.

23-110

1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Loosen the top cover mounting screws @) and
remove the top cover.

4. Remove the two pivot screws while holding the
side cover.

5. Remove the cover carefully to prevent damage to
the wires.

6. Remove the wires from the light-emitting diode
and actuator. (Yellow wire goes to the
light-emitting diode terminal marked Y.)

7. Remove the wires from the clip on the cover.
CAUTION

Before the cover screws are reinstalled, position
the actuator bail under the pressure pad aer-

8. To reinstall, reverse the above procedure.

CAUTION
Before reinstalling cover screws, put the actuator bail
under the pressure pad arm ).

&
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23-140 PRESSURE PAD ACTUATOR

Removal and Replacement

1.  Set Power to O (operator panel).

CAUTION
Before reinstalling the cover screws, put the actuator
bail @ located on the cover, under the pressure pad

arm ). M

2. Remove the 33FD from the machine (see

paragraph 23-100).
3. Remove the covers (see paragraph 23-130).

4.  Remove the two screws @.

2.
5. Remove the leads.

3.
6. Remove the actuator.

4.,
7. Reinstall the actuator, leads, and cover, and do the

adjustment.

5.

6.

7.

23-140

1.

e

N
\//-\‘
“\_..

Adjustment

Note: Run the head alignment exerciser before

performing this adjustment. If the head alignment is

good, go to the Diskette Quality Service Check (see

paragraph 23-310). If the head alignment is bad,

continue with this adjustment. S

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100); then set Power to | (operator
panel).

Insert a diskette.
Activate the head load coil by installing a jumper

between the ground e and head load Q test
points on the file control card located on the

33FD.

a. On the old type file control card (2 wide, 3 S~
high), test points are located on the transistor l\ ,
side of the card. h

b. On the new type file control card (2 wide, 2
high), test points are the two rows of pins TPA
and TPB.

‘/‘\\

Adijust the screw @ until the pressure pad arm N

and the bail just touch ).

Turn the adjusting screw clockwise 1/2 to 3/4
turn; and check for a gap between the arm and
the bail at all tracks ).

Install the 33FD in the machine.



- ) Old Style File Control Card

04@—- Erase Current

- +5 Vdc

00

Preamp TP2

» -Head Load

——

= + Head Engage
S)'8)

L

®
=

-
|

+ Write Data
- MC-1
- MC-2
MC-3

—MC-0

Preamp TP1

o
oo

- Ground
|- LED Current

ﬁ

+ Access 0

New Style File Control Card

Diskette

=) 4

Is

23-140

A

33FD Diskette Drive
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23-150

HEAD AND PRESSURE PAD CLEANING

CAUTION
Use only the materials in the following list to clean the
head and the pressure pad. i

Note: [f the pressure pad needs replacement, order bill
of material 2200751, 33FD pressure pad field
replacement procedure.

1.

2.

10

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100).

With the cover open, turn the stepper motor wheel
by hand until the carriage assembly is at the upper
limit stop.

CAUTION
Do not let the pressure pad arm hit the head.

4.

23-150

Pivot the pressure pad arm away from the head
and check for dirt on the pad. If there is dirt on
the pad, use a dry brush (part 2200106) to remove
the dirt and to clean the pressure pad.

A cloth with fluid on it should not touch the
pressure pad. Hold the pressure pad arm out,
clean the head surface with isopropyl alcohol (part
2200200) on a clean cloth (part 2108930). Any
other cleaning fluid may damage the head
assembly.
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33FD Diskette Drive
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23-160

LEADSCREW AND HEAD CARRIAGE
ASSEMBLY

Removal
1.  Set Power to O (operator panel).

. 2.  Remove the 33FD from the machine {see
paragraph 23-100). Note the path of the head
cable so it has the same path after replacement.

3. Remove the leads from the connector by pushing
down with small screwdriver as shown:

4.  Center the head carriage on the leadscrew by
turning the stepper motor wheel.

5. Remove the stepper motor ° and leadscrew
wheel @.

6. Remove the covers (see paragraph 23-130).

7. Loosen the clamping screws on the upper and
lower stops @.

8. Remove the two screWs and the bottom bearing

12

10.

23-160

CAUTION

Do not lose the spring 0 when you remove the
shaft. Note the bend in the spring, so you can
reinstall it the same way.

Slide the leadscrew assembly down until the top
clears the baseplate, then slide the assembly out.

CAUTION
Do not let the pressure pad arm hit the head.

Remove the top bearing and both stops from the
leadscrew.

7N



Replacement 5. Reinstall the leadscrew wheel, leadscrew wheel

clamp, and stepper motor.

Note: If the leadscrew and the head carriage are

s).

disassembled, reinstall them by threading the leadscrew Note: Ensure that you use the same head cable
into the bottom of the head carriage assembly and into path that you used during the removal.
the carriage nut and spring. There should be
approximately 0.51 mm (0.020 inch) gap Q 6. Connect the wires (see Removal for wire location
Check that the wire leads are in place and tightly
1. Center the head carriage assembly on the fastened in the connector.
leadscrew and install the upper and lower limit
stops. 7. Do the stepper motor adjustment (see paragraph
23-260) and the data head adjustment (see
2.  Reinstall the top bearing spring o with the bend paragraph 23-220).
in the same position as when it was removed.
8. Reinstall the connector.
3.  Reinstall the head carriage assembly into the
baseplate (bottom end first). 9. Reinstall the covers (see paragraph 23-130).
4. Reinstall the two screws and the bottom bearing 10. Install the 33FD in the machine.

Q and check for about 0.76 mm (0.030 inch) up
and down movement of the leadscrew against the

spring @.

23-160 33FD Diskette Drive

13




23-165 LEADSCREW CLEANING

CAUTION ,
Use only the indicated materials to clean the leadscrew.

1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. With the cover open, turn the stepper motor wheel
by hand until the carriage assembly is at the upper
limit stop. '

CAUTION
Do not let the pressure pad hit the head at any
time. :

14

23-165

up the leadscrew three or four times to distribute

Clean the leadscrew with isopropyl! alcohol (part’
2200200) on a clean cloth (part 2108930). Use of -
any other cleaning fluid may damage the head

assembly. Doy

Evenly space about six drops of IBM No. 6 oil
along the leadscrew and move the head down and

the oil. : e |

/’\\
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23-170 DRIVE MOTOR

Removal
1.  Set Power to O (operator panel).
2. Remove the 33FD from the machine (see
paragraph 23-100).
3. Remove the belt.
4. Remove the cable clamp on the back of the
mounting frame.
DANGER
The drive motor case may be hot and may burn
your hand.
5. Loosen the two motor mounting clamps and
remove the drive motor @.
6. Remove the drive pulley @.

23-170

Replacement

1.

Reinstall the drive pulley. (Align the setscrew with
flat surface on the shaft and tighten.)

DANGER

To prevent personal injury, position the two
large square holes in the motor frame so the
holes are under the bracket o The holes are
large enough for a finger to go through.

Clamp the motor to the mounting bracket.

Reinstall the belt.
Connect the cables to the 33FD.

Check the belt path. If necessary to adjust, see
paragraph 23-200.

Install the 33FD in the machine.

33FD Diskette Drive 15



23-180 HUB ASSEMBLY

Removal and Replacement

1.

2.

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100).

Remove the covers (see paragraph 23-130).
Remove the drive belt.

Rémove the screw @ and pulley.

Remove the hub @.

Remove the three screws, that hold the bearing,
the back bearing, and the spacers .

Remove three bearing screws and bearing @

To reinstall, reverse above procedure. Check the
belt path. If necessary to adjust, see paragraph
23-200.

CAUTION

The front bearing e must be even with the front
surface of the baseplate. To do this, tighten the

screws that hold the front bearing first. The seal
on the bearings should face outside.

23-190 DRIVE PULLEY

Removal

16

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100).

Remove the drive belt.

Loosen the setscrew o and remove drive pulley

Replacement
1. Position the pulley on the shaft.

2. Align the setscrew with flat surface of the shaft
and tighten.

3. Reinstall the belt.

4. Check the belt path. If necessary to adjust, see
paragraph 23-200.

5. Install the 33FD in the machine.

23-200 BELT PATH

The belt must be tracking in the center of the drive
pulley and hub pulley.

Adjustment

1.  Set Power to O (operator panel).

2.  Remove the 33FD from the machine (see
paragraph 23-100).

3. De-activate the idler by removing the spring Q

4. Position the drive pulley so the belt path is on the
center of the drive pulley and hub pulley.

5. Activate the idler and adjust so it does not change
the belt path. Loosen screw @) and slide
assembly in or out to adjust. Screw o must be
tight to check the belt path.

6. Install the 33FD in the machine.

23-180

N
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23-210 IDLER ASSEMBLY 3.  Remove the belt and spring c

S~ : 4.  Remove the idler assembly @.

Removal and Replacement
5. To reinstall the idler assembly spring and belt,

1. Set Power to O (operator panel). reverse the above procedure and check the belt
. path. Loosen screw Q To adjust the assembly,
o 2. Remove the 33FD from the machine (see slide the assembly in or out. Screw o must be
AN paragraph 23-100). tight to check the belt path.
CAUTION

Before reinstalling the cover screws @, put the actuator
bail, located on the cover, under the pressure pad

RN arm .

23-210 33FD Diskette Drive 17



23-220 DATA HEAD

To adjust the data head, you must obtain three
conditions at the same time:

« The correct gap from the data head to the 33FD
alignment tool

« The correct position between the stepper motor
wheel and the leadscrew wheel

« The correct space between the stepper motor and
leadscrew wheels

Note: This procedure aligns the data head at track 0O.

Adjustment

Note: Run the head alignment exerciser before
performing this adjustment. If the head alignment is
good, go to the Diskette Quality Service Check (see
paragraph 23-310). If the head alignment is bad,
continue with this adjustment.

1.  Set Power to O (operator panel).

2. Remove the covers (see paragraph 23-130).

3.  Turn the stepper motor wheel until the head
" carriage is against the lower stop 0

4, Loosen the mounting screw and move the
phototransistor assembly @) to the left.

Note: If the phototransistor assembly is not

moved, the head adjustment can be made wrong.

5. Loosen the clamping screws on the lower limit
stop @ and leadscrew wheel @.

6. With the stepper motor wheel and leadscrew

wheel in position as in view @), insert a 0.51 mm

(0.020 inch) thickness gauge between the wheels

@ in view @. Tighten screw @ a small amount.

Note: The purpose of this step is to let the
stepper motor wheel pins go into the leadscrew
wheel the maximum distance with no binds.

18

10.

23-220

Locate the white spot label or the groove on the
outer edge of the hub. If the hub has both, always
use the white spot. Turn the hub to put this mark
180 degrees away from the data head.

Note: This ensures that if the hub is eccentric, it is
located in the same spot and that all head
adjustments use the same reference point.

CAUTION v
Do not let the 33FD alignment tool touch the shiny
surface of the head.

Install the 33FD alignment tool on the hub e
Clamp it into place with the thumbscrew and turn
the CE tool so it touches surface @).

Turn the leadscrew by holding the upper limit stop
©: adjust for gap @. This gap is a number on
the front of the head assembly @). This number
represents thousandths. Example: 3 is the same
as 0.076 mm (0.003 inch). Adjust for a very light
drag on a 0.003 inch gauge. A 0.002 inch gauge
must be free.

Note: Remove the thickness gauge from the pack
to make this adjustment.

Ensure the stepper motor wheel and leadscrew
wheel remain in position e; then tighten the
leadscrew wheel clamping screw o The top of
the clamping collar should be approximately even
with the top of the metal clamping surface of the
leadscrew wheel @.

CAUTION

If the clamping collar is not tightened, machine
operation causes the head to go out of
adjustment. However, do not over tighten the
clamping screw, because it can damage the screw
or cause the screw to break.

\

N
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11.

12.

13.

14.
15.
16.

17.

18.

- Verify gap @ setting.

Adjust the phototransistor o so that the raised
edge touches the 33FD alignment tool @, and
tighten the mounting screw.

Remove the 33FD alignment tool and perform
lower limit stop adjustment (see paragraph
23-240).

- Turn the stepper motor wheel at least one

complete revolution and check for binds.

Do the upper limit stop adjustment (see paragraph
23-250).

If a vnew leadscrew wheel was installed, fill the
grooves in the leadscrew wheel from 25% to
40% with IBM No. 23 grease.

Reinstall the covers.

Install the 33FD in the machine (see paragraph

-~ 23-100). , : P

23-220

33FD Diskette Drive
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23-230 LEADSCREW WHEEL

Removal and Replacement

1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Remove the stepper motor by removing the two
screws @. '

4, Loosen the clamping screw and remove the
leadscrew whee! @.

5. To reinstall, reverse the above procedure. Do the
stepper motor adjustment (see paragraph 23-260),
and head adjustment (see paragraph 23-220).

CAUTION

Before reinstalling the cover screws, put the actuator
bail @), located on the cover, under the pressure pad

arm @).

6.

20

Install the 33FD in the machine.

Black —E U ——0.020 inch * 0.005 inch
Steel Pin — (0.508 mm * 0.127 mm)
White

View

eBottom View of Diskette Drive

-23-230

VRS
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23-240 LOWER LIMIT STOP

Adjustment

1.  Set Power io O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Ensure that the head is adjusted for track 00 and
the leadscrew @ and stepper motor wheel @) are
in position for track 00 (see paragraph 23-220).

4, Loosen clamp screw o Ensure that the
leadscrew is 80 to 90 degrees past track O in a
downward direction. The wheels must be in
position €.

5. Place the limit stop so that G on the lower limit
stop is in front of and against @ on the carriage.

6. Adjust @ for 0.3 mm to 0.46 mm (0.012 inch to
0.018 inch).
CAUTION
Do not overtighten the screw.

7. Install the 33FD in the machine (see paragraph
23-100).

CAUTION

Before reinstalling the cover screws, put the actuator
bail @, located on the cover, under the pressure pad

arm @.

23-240

Top or front view

J

P9

~

|

Z I ) *

33FD Diskette Drive
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23-250 UPPER LIMIT STOP

Adjustment

1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Loosen the clamp screw and slide the stop G up
as far as possible.

4.  Starting at track O, turn the stepper motor wheel
19 complete revolutions to track 76. The wheels
must be aligned as shown at @).

5. Position the upper limit stop so o is behind the
head carriage assembly, and the clamp screw
faces directly back @.

6. Tighten the clamp screw while maintaining 0.76 +
0.13 mm (0.030 * 0.005 inch) at .

o g Back View

7. Install the 33FD in the machine (see paragraph
23-100).

CAUTION

Before reinstalling the cover screws, put the actuator
bail ). located on the cover, under the pressure pad

arm @.

22

23-250

Note the location of
notches and tabs.

Motor

Top or front view

o
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23-260 STEPPER MOTOR AND BRACKET

Removal and Replacement

N
1.
Ty 2
3.
K
N’
N /
4.
‘/_
.
VS
X ) 5.
N
6.

Set Power to O (operator panel).

Remove the 33FD from the machine (see
paragraph 23-100).

Remove the five leads from the connector.

]

Black
White
Yellow
Red
Blue

Remove the two screws @.

CAUTION

To prevent breaking parts when the stepper motor
is reinstalled, ensure the pins are in the groove of
the leadscrew wheel.

To reinstall, reverse the above procedure and do
the stepper motor adjustment.

Install the 33FD in the machine.

23-260

33FD Diskette Drive
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Adjustment 13. Do the head adjustment (see paragraph 23-220).

1.

2.

10.

11.

12.

24

Set Power to O (operator panel). 14. Install the 33FD in the machine (see paragraph
23-100).

Remove the 33FD from the machine (see
paragraph 23-100).

Loosen the two screws @.

Move the stepper motor away from the leadscrew.

Loosen the clamp screw @) and move the
leadscrew wheel up until it turns freely.

Position the leadscrew wheel as shown in @.
Pull the leadscrew wheel down until the pins on

the stepper motor wheel fit into the notches on
the leadscrew wheel ).

S

N

Front or Top View

Slide the stepper motor wheel toward the
leadscrew until the pins touch the notches. (There
should be no gap between the pins and the
notches.)

Tighten the two stepper motor mounting screws

e- Note the location of
notches and tabs.
Move the leadscrew wheel up until it turns freely.

Move the leadscrew wheel and slide it down on
the drive pins in the position .

Turn the leadscrew wheel and slide it down on the

drive pins in the position shown.
Motor

Top or Front View

23-260
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23-270

PHOTOTRANSISTOR

Service Check

1.

2.

Set Power to O (operator panel).

Remove the 33FD from the machine and

disconnect the drive motor plug (see paragraph
23-100).

Attach the positive probe of the volt ohm meter
(15 Vdc scale) to the +5 Vdc test point and the
negative probe to the phototransistor current test
point on the file control card located on the 33FD.

Close the diskette drive cover, and set Power to |
{operator panel). The volt ohm meter should read
3.5 Vdc to 5.5 Vdc.

Open the diskette drive cover and insert a diskette
backward and close the cover. The volt ohm
meter should read 0.0 Vdc to 0.5 Vdc.

Connect the drive motor plug.

If a scope is available, connect the probe to
‘tIndex’. Check for an index pulse width of 1.7 to
8.0 ms. Check for approximately 160 ms between
index pulses.

Set the Power to O (operator panel), check that
the cables are connected; then install the 33FD in
the machine.

500 us/cm

Old Style File Control Card!

[ Erase Current
. +5 Vdc

+24 Vdc.

Preamp TP2

- Head Load

+WriteGate

+ Head Engage

+ Low Current ——————=@

+ Index

:
Phototransistor O

+ Access 1/2 — o

-5 vd [

c C [
+ Access 2/3 1q o o
+ File Data —f——e

+ Write Data
[ MC-1
- MC-2
. MC-3

O
L_- MC-0
+ Access 3/0 -————? ) |-_| O Q

L Preamp TP1

I Ground
- LED Current

+ Access 0

New Style File Control Card’

Phototransistor Current

*Jumper P/N 1794401
Normal Position
*See Note

1
Position 1/

+ Index—\

\&\,@ TP

1 TPA

LED Current

Ground

+5 Vde
Position 2

lon the old style file control card (2 wide, 3 high), test
points are located randomly on the component side of

the card. On the new style file control card (2 wide,

2 high), test points are brought out to two rows of pins

labeled TPA and TPB.

Note: If a problem is experienced with muitiple index due to shine-through, the threshold level of the
index amplifier can be increased by paralleling input resistance. Position 1 will increase the threshold by
a factor of 5; position 2 will increase the threshold by a factor of 25. The threshold level should not be
raised more than is necessary to ensure proper operation,

23-270
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Adjustment

1.  Set Power to O (operator panel).

2.  Remove the 33FD from the machine (see
paragraph 23-100).

3. Seek to track O.

4. Remove the covers (see paragraph 23-130).

5. Loosen the mounting screw G and move the
phototransistor to the left.

6. Install the CE tool @) by screwing the thumbscrew
into the drive hub @. Turn the tool until it
touches surface @.

7. Adjust the phototransistor so that the higher edge
touches the CE tool @.

8. Tighten the mounting screw.

9. Remove the CE tool.

10. Reinstall the covers (see paragraph 23-130).

11. Install the 33FD in the machine.

Removal

1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3.  Seek to track O.

4. Remove the covers, (see paragraph 23-130).

5.  Remove the mounting screw (e )

6. Remove the leads.

26

Replacement

1.

23-270

Reinstall the leads. (Yellow wire goes to terminal
marked Y.)

Reinstall the mounting screw, but do not tighten. .

Complete the replacement by going to the
adjustment starting at step 5. ‘

Install the CE tool
by screwing the thumb-

Rotate the CE tool
SO it touches this
surface.

Phototransistor

screw into the drive hub.

-
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23-280 LIGHT-EMITTING DIODE

Service Check
1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Set Power to | (operator panel).

4.  Attach the positive probe of the volt ohm meter to
the light-emitting diode current test point and the
negative probe to the grounded test point on the
file control card located on the 33FD (see
paragraph 23-290 for test points). Voltage should
measure +1.0 to +1.6 Vdc.

5. Set Power to O (operator panel) and install the
33FD in the machine.

Removal and Replacement
1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3. Remove the covers (see paragraph 23-130).
4, Remove two mounting screws Q

5. Remove leads. (Yellow wire goes to terminal
marked Y.)

6. To reinstall, reverse above procedure.

CAUTION
Before reinstalling the cover screws, place the actuator
bail e located on the cover, under the pressure pad

arm @.

I~ LED

23-280 33FD Diskette Drive 27



23-290 FILE CONTROL CARD

Removal and Replacement
1.  Set Power to O (operator panel).

2. Remove the 33FD from the machine (see
paragraph 23-100).

3.  Loosen screw @ and turn bracket 90 degrees.
Tighten the screw.

4, Remove the file control card.
5. To reinstall, reverse the above procedure. Ensure

that you reseat the card correctly in the socket
and clamping bracket.

MST File
Control Card

28

File Card Pin Assignment

TN
Old Style New Style
File Card File Card

Name Color Test Pin Test Pin
Stepper Motor MC-0 White BO3 TPB2
(track 0)
Stepper Motor MC-1 Red D02 TPA1 'z
(track 1) \\
Stepper Motor MC-2 Yellow B0O4 TPB3
(track 2)
Stepper Motor MC-3 Black B02 TPB1
(track 3)
Stepper Common Blue D05 TPA11 [’/\"‘
+24 Vdc s
Head Magnet Yellow D04 TPA11
+24 Vdc
- Head Load Black BOS TPB4
LED Return Black D06
LED Current Yellow D07 TPA2
Phototransistor Black D09
Return
Phototransistor Yellow BO8 TPB5
Current
Head Input Black B12
Head Input White B13 (/‘ ~
Erase Current Red B10 -
Head Ground Green B0O9
and Shield
Preamp TP1 D12 TPA4-
Preamp TP2 D13 TPAS
Ground Black D08 TPA3/TPA10
+ Access 0/1 G02 TPB8
+ Access 1/2 G03 TPB9
+ Access 2/3 G04 TPB10
+ Access 3/4 G05 TPB11
+ Raw Read Data G07 TPB12
+ Head Engage Gio TPB13 S
+ Write Data J02 TPA6 N
+ Erase Gate Jo4 TPA7
+ Write Gate Jo5s TPAS8
+ Low Current Jo6é TPAS
+ Index G13 TPB14 .
+24 Vdc J10 TPAT1 S
+18 Vdc TPB6
+5 Vdc Jo3 TPB7
-5 Vdc J11 TPA12
Ground Jos TPA10/TPA3 (“~

N’
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Test Points

On the old type file control card (2 wide, 3 high), the

test points are located on the transistor side of the card.
On the new type file control card (2 wide, 2 high), the
test points are the two rows of pins TPA and TPB.

Only the major parts are shown as an aid in locating

pins.

Old Style File Control Card!

ee
O

eae——1 +5Vdc

I Erase Current

+24 Vdc

+WriteGate {———__4
+ Low Current —————=¢

+ Index.
Phototransistor
Current (yellow)

o0

—

Preamp TP2
- Head Load

OO0

+ Head Engage

R -

—

+ Access 1/2 —

e o
+ Access 3/0 —] {
-5 Vde —-O
+Access 2/3 -4 °
*
+ File Data+ —f—~——~+o

Q
" 100

+ Write Data
- MC-1
- MC-2
L MC-3

. MC-0

. O - Preamp TP1
D @=———=—1 Ground

t— ]

|- LED Current

J

+ Access O

1

10n the old style file control card (2 wide, 3 high), test
points are located randomly on the component side of

the card. On the new style file control card (2 wide,

2 high), test points are brought out to two rows of pins

labeled TPA and TPB.

MST File
Control Card

New Style File Control Card’

Phototransistor Current

*Jumper P/N 1794401
Normal Position
*See Note

Position 1= |

- Index\'

5\

Note: |f a problem is experienced with multiple index due to shine-through, the threshold level of the
index amplifier can be increased by paralleling input resistance. Position 1 will increase the threshold by
a factor of 5; position 2 will increase the threshold by a factor of 25. The threshold level should not be
raised more than is necessary to ensure proper operation.

23-290

+5 Vdc
Position 2

33FD Diskette Drive

‘@\a /TPB
|_—

0
00 o@‘
€ 50752,0
1 40 H
) C 400, o0
LN .00

Ground

TPA

LEDCurrent
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File Control Card Socket Pins

The file control card is installed bottom side up.
Therefore, the pin numbers start at the bottom of the
socket. The pin numbers, as seen from the cable side,

are shown below:

Cable to
Attachment

Cable to
33FD

30

33FD
Maple Block

Note: Maple block causes B'and D
pin reversal.

23-290

sos snaaasse

~N,
Old Style File
Control Card

s

A



23-300

)

/
"

CABLE AND CARD LOCATIONS

33FD Cable A-A2Z6

23-300

33FD Adapter A-A2L2
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23-310 DISKETTE QUALITY SERVICE CHECK
CAUTION

The diskette quality service check must be performed
with the diskette drive in the same position as when
installed or the results might not be accurate.

The tests described in this paragraph will aid in
determining the quality of the diskette.

Note: Some of the failures indicated by these tests
cannot always be repeated.

Inspect the diskette failure descriptions, print the ERAP
error history table, and run the following tests as
necessary to verify the errors indicated by the ERAP.

23-311 Diskette Failure Descriptions

« A bump, scratch, crease, or fingerprint causes errors
on the same sectors, usually across tracks that are
next to each other.

« Too large of a center hole causes errors on sectors
that are on opposite sides of the center hole.
(Example: sectors hexadecimal 01 and OE or sectors
hexadecimal 06 and 13.)

« Material from the diskette jacket cause random
errors.

23-313 Diskette Test Description

Diskette analysis—This routine reads a complete diskette
(written in any IBM format) and causes a printout, which
identifies the locations (logical cylinder, head, and
sector) of any failures. Each sector is read only once
{without trying again). To run this routine:

1.  Perform a CSIPL from the DIAGB1 diskette.
2. Select the UTILITIES option on the main menu.

3. Select the EC UPDATE COPY option.

32 23-310

23-315 Diskette Figure

To look for visible damage, align the index hole in the
diskette with the hole in the diskette jacket, then use
the following figure of the diskette shown to locate the
damaged area of the diskette.

Note: For a normal size figure of the diskette, see
Appendix A of the 5340 System Unit Theory Diagrams
Manual.

Rotation

Cylinder 00~

Diskette
Index Gap

Cylinder 4C

Notes:

1. The cylinder labels are hexadecimal 00 through 4C.

2. The sector'labels are hexadecimal 01 through 1A as
shown or hexadecimal 01 through 08. ‘

3. The diskette is shown above as seen from the label
side of diskette jacket, which is the side the pressure
pad touches.

~
\
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Diskette Quality Service Check for
Level 1 Attachments

23-317

After determining the failing area of a diskette from the
ERAP and diskette analysis printouts, the following
exercisers may be run:

. Read sector exerciser-This exerciser attempts to read
the sector up to 10 times and, if an error is sensed,
does up to 20 read verifies to identify any failing
byte. You may use this exerciser to locate the failing

byte.

« Read loop exerciser~This exerciser permits you to
synchronize on any byte in a sector to scope a failing
area of a diskette.

The following two examples of scoping damaged
diskettes show the loss of amplitude at the read circuit
preamplifier. These are examples of damage such as
scratches or bumps. The loss of amplitude on a diskette
with a very small scratch will not be as visible.

Example 1: The diskette analysis printout indicates that
the data did not compare on cylinder 24, head 1, and
sector 11.

To scope this failure, do the following:

1.

Set up an oscilloscope as follows:

Note: Use a Tektronix 453, 454, or a similar
oscilloscope with X10 probes.

0ld Style New Style
File Card File Card
Channel A sweep mode | Normal
Channel A level +
Channel A coupling DC
Channel A slope +
Channel A source External
Trigger Normal
Mode Add
| Channel 1 volts/divisiont | 5 mV/cm
Channel 2 volts/division!| 5mV/cm
Channel 1 input AC
Channel 2 input AC
Invert Pull out
Times per division ‘0.1 ms/cm
Channel 1 probe? Preamp TP1 TPA-4 ;
' {preamp TP1)
Channel 2 probe? Preamp TP2 |TPA-5 ]
(preamp TP2)
Connect trigger to A-A10Q2U072
(+MS address
compare)

1The volts/division setting may have to be changed as the sigrial
output is different between the inner and outer cylinders.

) 2See paragraph 23-290 for control card test pins.

23-317

2.

and perform an |PL.
3.

menu.
4,

exerciser menu.

Select the EXERCISERS option from the main

33FD Diskette Drive

Set the Address/Data switches to F800 (CE panel)

Select the DISKETTE DRIVE option from the first

33
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Select the DISKETTE EXERCISER MODULE option
from the second exerciser menu.

Select a recalibrate and, for this example, a seek
to track 24 from the diskette exerciser test 1
command menu (enter an E after selecting the
cylinder number).

Use the default option to execute the commands.

Press the Attn key (three times) to return to the
diskette exerciser test 1 command menu.

Select the READ LOOP command and, for this
example, select FM mode, cylinder 24, head 1,
and sector 11 from the displays (enter an E after
selecting the sector number).

Select the LOOP ON CMND TABLE option and
turn the Address/Data switches (CE panel) from
6000 to 6010 to 6020 and so on until the failure is
located.

The loss of amplitude can be seen on the oscilloscope.

Example 2: To scope a damaged track (contains all
ones in the ID field), the following changes must be
made to the preceding procedure:

1. Set the Times Per Division on the oscilloscope to
20 ms/cm.

2. Connect the trigger to the "+Index test” pin on the
old type file card (connect the trigger to TPB 14
on the new type file card).

3. In step 6 of example 1, seek to the damaged
cylinder.

4. In step 9 of example 1, select the READ SECTOR
command (select the head, sector number, and
cylinder number that you want to scope).

o

In step 10 of example 1, select the SCOPE LOOP
A CMND option.

The following oscilloscope screen image shows the
damaged area of the diskette.

1 Track

Damaged Area

23317
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23-319 Diskette Quality Service Check

for Level 2 Attachments

After determining the failing area of a diskette from the
ERAP and diskette analysis printouts, the following
exercisers may be run:

« Read sector exerciser—This exerciser attempts to read
the sector up to 10 times and, if an error is sensed,
does up to 20 read verifies to identify any failing
byte. You may use this exerciser to locate the failing
byte.

« Read loop exerciser—This exerciser permits you to
synchronize on any byte in a sector to scope a failing
area of a diskette.

The following two examples of scoping damaged
diskettes show the loss of amplitude at the read circuit
preamplifier. These are examples of damage such as
scratches or bumps. The loss of amplitude on a diskette
with a very small scratch will not be as visible.

Example 1: The diskette analysis printout indicates that
the data did not compare on cylinder 24, head 1, sector
1.

To scope this failure, do the following:

1.

Set up an oscilloscope as follows:

Note: Use a Tektronix 453, 454, or a similar
oscilloscope with X10 probes.

Old Style New Style
File Card File Card
Channel A sweep mode | Normal
Channel A level +
Channel A coupling DC
Channel A slope +
Channel A source External
Trigger Normal
Mode Add
Channel 1 volts/division!| 5 mV/cm
Channel 2 volts/division!| 5 mV/cm
Channel 1 input AC
Channel 2 input AC
Invert Pull out
Times per division 0.1 ms/ecm
Channel 1 probe 2 Preamp TP1 TPA-4
{preamp TP1)
Channel 2 probe 2 Preamp TP2 TPA-5
(preamp TP2)
Connect trigger to A-A1Q2U02
(+MS address
compare)
1 The volts/division setting may have to be changed as the signal
output is different between the inner and outer cylinders.
2See paragraph 23-290 for control card test pins.

23-319

Set the Address/Data switches to F800 (CE panel)
and perform an IPL.

Select the EXERCISERS option from the main
menu.

Select the DISKETTE DRIVE option from the first
exerciser menu.

Select the DISKETTE EXERCISER LOAD MODULE
option from the second exerciser menu.

33FD Diskette Drive 35
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Select a recalibrate and, for this example, a seek
to track 24 from the diskette exerciser test 1
command menu (enter an E after selecting the
cylinder number).

7. Use the default option to execute the commands.

8.  Press the Attn key (3 times) to return to the
diskette exerciser test 1 command menu.

9.  Select the READ LOOP command and, for this

example, select FM mode, cylinder 24, head 1,
sector length = 128, sector 11, and M/S data field
1 from the displays (enter an E after selecting the
sector number).

10. Select the LOOP ON CMND TABLE option and
turn the Address/Data switches (CE panel) from
0000 to 0010 to 0020 and so on until the failure is
located.

The loss of amplitude can be seen on the oscilloscope.

gmn,
iEER... .3
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Example 2: To scope a damaged track (contains all N
ones in the ID field), the following changes must be
made to the preceding procedure:

1.

Set the Times Per Division on the oscilloscope to
20 ms/cm.

. TN

Connect the trigger to the +Index test pin on the .

old type file card. (Connect the trigger to TPB-14

on the new type file card.)

In step 6 of example 1, seek to the damaged

cylinder. o~
. ‘\

In step 9 of example 1, select the READ 1 N

SECTOR ON CURRENT CYL command (select the
mode, head, sector length, sector number, M/S
data field, and cylinder number that you want to
scope).

In step 10 of example 1, select the SCOPE LOOP
A CMND option.

The following oscilloscope screen image shows the
damaged area of the diskette.

1 Track < ----- ’

Damaged Area
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25-020 SAFETY

DANGER

1. The system supplies the alternating current and
direct current power. Voltages are present on
the connector terminals in the diskette drive
when the drive motor is turning.

2. Motor and solenoid cases become hot after
continuous use; wait enough time for parts to
cool before servicing.

CAUTION

1.

2.

25:020

Do not use IBM cleamng fIU|d or other cleamng flunds
near plastic parts. : : -
Diskette drives can be damaged lf they are not:’
operated or serviced correctly.

. Never use damaged diskettes in a diskette drive.

Diskettes that are physically damaged (creased or
bent) or contaminated by pencil marks, finger marks,
or cleaning fluid can cause data errors, equipment
errors, or head damage.

. The head/carriage assembly, head timing block, and

drive hub and pulley assembly are units that are
adjusted and tested at the factory. The head timing
block and drive hub and pulley assembly may not be
changed in the field. The head/carriage assembly
may be changed in the field.‘ Do not repair or clean
any part of this assembly.’

o

P

N

N



25030 TOOLS

N Two timing pins (part 5562019, located inside the cover
assembly) are used to align the following:

« The stepper motor shaft and pulley

o

« The light-emitting diode assembly
~

Timing Pins

25-030 63FD Diskette Drive 3



25-120 DISKETTE PROTECTION Do not touch or attempt to clean diskette surfaces.

Contaminated diskettes will not work correctly. -

\\‘
Return a diskette to its envelope when it is
removed from the diskette drive.

any
Do not place diskettes near magnetic materials. '\_ .
Data can be lost from a diskette exposed to a
magnetic field.
Do not lay diskettes near smoke or other things
that can cause the diskette to be contaminated.
Do not expose diskettes to heat greater than S0
51.5° C (125°F) or direct sunlight. N
Do not use clips or rubber bands on a diskette.
Do not write outside the label area on diskettes. N
xBM ' v,\
DISKQtte :

/\<
Do not place heavy books on diskettes. o T

25-120
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25-130 DISKETTE DRIVE ASSEMBLY

Removal and Replacement

1.

2.

Set Power to O (operator panel).

Open the diskette drive cover.

Open the front left side cover and remove screw
©): open the front right side cover and remove
screw @. Remove the panel assembly.

Remove the ground wire @.

Remove the four side panel screws @ and the
side panel.

6. Remove one end of the 53FD cable clamps.

7. Turn the locks @: remove the 53FD and mounting
frame from the machine.

8. If power is not needed disconnect the cables so
the unit can be moved to a convenient location.

CAUTION

Ensure that the cables are clear of the bracket ) when

the 53FD and mounting frame are reinstalled.

9.

25-130

To reinstall, reverse the above procedure.

Assembly

53FD Diskette Drive
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25-420 COVER REMOVAL

1.

Remove the diskette drive (see paragraph 25-130).

Open the cover assembly.
Disconnect the spring o from the cover.
Loosen the two pivot screws with a wrench.

While holding the cover assembly remove the
pivot screws.

Lift the cover away from the diskette drive.

QS
N}
‘-‘

'i‘

Pivot Screws (2)

Q
Cover
Assembly
| 3

h

V4
9\27/

25-430 COVER REPLACEMENT

Y

SN

-25-420

While holding the cover assembly aligned with the
mounting holes in the casting, reinstall the two
pivot screws. (Ensure that spring o is installed.)
Tighten the pivot screws with a wrench.

Connect the spring @) to the cover.

Close the cover assembly.

N

TN

/‘\
N
N



N4

N

~——

25-440 LATCH ASSEMBLY REMOVAL

1.
2.

3.

. Remove the diskette drive (see paragraph 25-130).

Remove the cover (see paragraph 25-420).

Loosen: the screws @) and remove the latch cover.

Open the cover assembly and remove the two
latch mounting screws @.

Carefully remove the latch e and the two pivots
by pulling the latch toward the rear of the cover
assembly. Do not lose the spring Q

Latch Cover

25-450

25-440

LATCH ASSEMBLY REPLACEMENT
Place the latch @@ into the cover assembly. Then
place the two pivots in position. Ensure you
reinstall the spring ).

Reinstall the two latch mounting screws @.

Reinstall the latch cover and tighten the two
screws .

Perform the cover replacement (see paragraph
25-430).

Close the cover.

53FD Diskette Drive
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25-460 COLLET REMOVAL

Remove the diskette drive (see paragraph 25-130).

Remove the cover assembly (see paragraph
25-420).

Remove the mounting screw @.

Remove the collet assembly e and the other parts
shown.

Remove the clip @; remove the collet.

25-460

25-470 COLLET REPLACEMENT

Reinstall the collet and clip @.

Reinstall the remaining parts on the collet
assembly shaft in the order shown.

Reinstall the collet assembly @) and the mounting

screw @.

Reinstall the cover assembly (see paragraph
25-430).

Spring

Tubing

X e
B \‘\
Washers ‘ G

x[ﬂ\ Shim

Collet

S

N
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25-480 HEAD/CARRIAGE SERVICE CHECK
Note: Run the head al}gnment exerciser before
performing this service check. If the head alignment is
good, go to the Diskette Quality and Head Wear Service
Check (see paragraph 25-991). If the head alignment is
bad, continue with this service check.

CAUTION
" The head/carriage assembly is adjusted and tested at
the factory. Do not repair or clean any part of this
assembly.

The head/carriage service check must be done with the
diskette drive in the same position as when installed or
the adjustment can be wrong.

1.  Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly (see paragraph
25-420).

3.  Remove the wiper assembly @).
4. Disconnect the drive motor power plug.

b. Insert a strip of clean paper between the heads to
keep the head surfaces from touching.

6. Turn the stepper motor pulley by hand to about
cylinder 40 and insert a timing pin €.

7. Remove the attachment card at A-A2L2 to prevent
the stepper motor access lines from being
activated by an external source.

8. Set Power to | {(operator panel).

9. Install a jumper @) from TPA13 (ground) to THP11
(-align access 0).

10. If the timing pin passes freely through the stepper
motor puiiey into the timing siot in the casting, go
to step 11. If the timing pin does not pass freely
through the stepper motor pulley into the timing
slot in the casting, do the following:

Remove the timing pin @.

Remove the jumper @.

Set Power to O (operator panel).

Go to 25-490, step 5.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

10 25-480

Remove the timing pin @.

Remove the jumper end from THP11. Then install
the jumper end to TPB10 (MC-3).

Verify that this is cylinder 39 by visually checking
for no gap Q between the timing pointer and the
timing block.

Remove the jumper end from TPB10 (MC-3). Then
install the jumper end to THP11 (-align access 0).

Verify that this is cylinder 40 by visually checking
that the timing hole in the pulley lines up with the
timing slot in the casting. (Do not use a timing
pin.)

If the head/carriage assembly is at cylinder 40, go
to step 17. If the head/carriage assembly is not at
cylinder 40, go to 25-490, step 5.

Verify the 0.508 millimeter (0.020 inch) gap @ as

follows:

— Visually checking that the head/carriage
-assembly does not move while carefully
inserting a 0.0195 thickness gauge. -

— Visually check that the head/carriage assembly
moves slightly while carefully inserting a 0.021
thickness gauge. '

Note: Because of the torque of the stepper motor,
this step can be performed only once. If it is
necessary to perform this step again, go back to
step 12.

If the adjustment is correct, go to step 19. If the
adjustment is not correct, go to 25-490, step 14.

Remove the jumper @.

Reinstall the wiper assembly @.

Note: If a new head/carriage was installed, go to
25-520, step 6. If a new head/carriage was not

installed, go to step 21.

Set Power to O (operator panel) and remove the
napner from hetween the heads,

Reinstall the drive motor power plug and the
attachment card.

Reinstall the cover assembly (see paragraph
25-430).

TN

Nt



Note: See paragraph 25-950 for control

card test pins.

Timing Block m

Jumper:
Cylinder 40 ‘Cylinder 39
THP 11 TPB 10
--to-- --to--
TPA 13 TPA 13

Pointer /

CAUTION ) 3y
Factory N
Adjustment

Only

No Gap at
Cylinder 39

25-480

See Step 15

Head/Carriage Assembly

A
D]
0.508 mm
(0.020 inch)
[

Timing Pointer

Timing Block

53FD Diskette Drive 11




25-490

HEAD/CARRIAGE ADJUSTMENT

CAUTION

The head/carriage assembly adjustment must be done
with the diskette drive in the same position as when
installed or the adjustment can be wrong.

9.

12

Remove the diskette drive (see paragraph 25-130).

Remove the cover assembly (see paragraph
25-420).

Remove the wiper assembly Q

Insert a strip of clean paper between the heads to
prevent the head surfaces from touching.

Measure the gap G between the stepper motor
pulley and the casting. Write the measurement
here.

Gap is:

Loosen the clamp screw G so the stepper motor
shaft is free to turn inside the pulley.

Turn the stepper motor pulley by hand to about
cylinder 40 and insert a timing pin @.

Disconnect the drive motor power connector.

DANGER

Voltage is still present at the power connector
when the head/carriage is disconnected and
power is on.

Remove the attachment card at A-A2L2 to prevent
the stepper motor access lines from being
activated by an external source.

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

25-490

Set Power to | (operator panel).

Install a jumper @) from TPA13 (ground) to THP11
(-align access 0).

Make the gap @) the same size as the gap
recorded in step 5 and tighten the clamp screw
©. (Ensure that the timing pin passes freely
through the stepper motor pulley into the timing
slot in the casting.)

Remove the timing pin @.
Loosen the two band clamping screws Q

Remove the jumper end from THP11. Then install
the jumper end to TPB10 (MC-3). '

Remove the jumper end from TPB10. Then install
jumper end to THP11 (-align access 0).

Verify that this is cylinder 40 by visually checking
that the timing hole in the pulley lines up with the
timing slot in the casting. (Do not use a timing
pin.)

If the head/carriage assembly is at cylinder 40, go
to step 19. If the head/carriage assembly is not at
cylinder 40 repeat steps 6 through 17.

Insert a 0.020 thickness gauge e between the
timing pointer and the timing block. (Put light
finger pressure to the top of the carriage to hold
the thickness gauge in place.)

Tighten the band clamping screws @. (Ensure
that the drive band is straight.)

Go to 25-480, step 12.

N

—



Note: See paragraph 25-950 for control
card test pins.

\43 1 Timing / :

Jumper: - ’ Pointer
- : NS,
Cylinder 40 Cylinder 39
THP 11 TPB10
-t0-- -to--
TPA 13 TPA 13

|
.l i

Timing Block '
j J

e CAUTION \‘-;;\“
Factory '~/
Adjustment . @
o Only

7
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25-500 HEAD/CARRIAGE REMOVAL

1. Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly (see paragraph
25-420).

3.  Remove the wiper assembly ).

4. Carefully remove the head cable from the diskette
drive control card. (Remember the cable path for
the replacement procedure.)

5. Place the head/carriage assembly to about
cylinder 40. .

6. Remove the two band clamping screws e and the
clamp. Place the head/carriage assembly at the
lower limit (cylinder 00). -

7.  Loosen the screw ) and remove the guide rod

8.  Carefully lift.and turn the head/carriage assembly
to remove it from the guide rod ).

25-510 HEAD/CARRIAGE REPLACEMENT
CAUTION

When installing the head/carriage assembly, ensure that
the bail @ is under the tab @) of the carriage arm.
Ensure that the bail return spring 0 is installed. Also,
ensure that a strip of clean paper is inserted between
the head surfaces during installation.

1. Carefully install the head/carriage éssembly on the
guide rod o and place the head/carriage
assembly at the lower limit (cylinder 00).

2.  Reinstall the guide rod @) and tighten the screw
@. (Ensure that the guide rod notch @) is aligned
with the screw and is seated as shown @.)

10.

11.

12.

13.

“ | 25-500

Place the head/carriage assembly at about cylinder
40.

Reinstall the clamp and the two band clamping
screws @. (Do not tighten these two screws
now.)

Carefully place and connect the head cable to the
diskette drive control card.

Turn the stepper motor pulley to about cylinder 40
and insert a timing pin @.

Disconnect the drive motor power connector.

DANGER ERE
Voltage is still present at the power connector
when the head/carriage is disconnected and
power is on. V

Remove the attachment card at A-A2L2 to prevent
the stepper motor access lines from being
activated by an external source.

Set Power to | (operator panel).

Install a jumper @) from TPA13 (ground) to THP11
(-align access 0).

If the timing pin passes freely through the stepper
motor pulley into the timing slot in the casting, go
to step 12. If the timing pin does not pass freely
through the stepper motor pulley into the timing
slot in the casting, do the following: .

— Remove the timing pin @.

— Remove the jumper @.

— Set Power to O (operator panel)

— Go to 25-490, step 5.

Remove the timing pin @.

Go to 25-490, step 15.

7N\



~

Note: See paragraph 25-950 for control

card test pins.

Jumper:
Cylinder 40 Cylinder 39
THP 11 TPB 10
-to-- --to--
TPA 13 TPA 13

e°

Properly
Seated Guide Rod

Diskette -

0]

Read/Write Heads
Carriage Assembly

Front Cover

25500

Bail Stop Setscrew

g

Improperly
Seated Guide Rod

/Solenoid

* Solenoid
Locking Screw

___, Bail Assembly

53FD Diskette Drive




25-520 SOLENOID AND BAIL SERVICE CHECK

1. Remove the diskette drive (see paragraph 25-130).

2. Disconnect the drive motor power connector.

DANGER

Voltage is still present at the power connector
when the diskette drive solenoid and bail are
disconnected and power is on.

3.  Set Power to | (operator panel).

4., Remove the cover assembly (see paragraph
25-420).

5. Insert a strip of clean paper between the heads to
prevent the head surfaces from touching.

6. Install a jumper @ from TPA13 (ground) to TPB13
{-head load) to activate the head load solenoid.

7. Verify a 0.4 + 0.13 millimeter (0.015 * 0.005 inch)
gap e between the bail and the carriage arm for
all of the carriage movement (cylinder 00 to
cylinder 76).

Solenoid

16 .

10.

11.

12.

13.

14.

15.

16.

25-520

If the gap is correct, go to step 9. If the gap is
not correct, go to 25-530, step 7. N

Remove the jumper @.
Remove the paper from between the heads.

Reinstall the cover assembly (see paragraph
25-430). \

With the head load solenoid de-activated and the
cover closed, visually check for a gap e of
approximately 3/32 to 4/32 of an inch between
the head surfaces. (This gap cannot be measured.)

TN
If the gap is correct, go to step 14. If the gap is o
not correct, go to 25-530, step 14.
Set Power to O (operator panel).
Connect the drive motor power cable. (If you
came from paragraph 25-480, reinstall the
attachment card at A-A2L2.)
Set Power to | {(operator panel).
/‘ ~
{
N
(r\
T
\\-
TPB13 (-head load)
- to -~
TPA13 (ground)
Note: See paragraph 25-950 for control \

card test pins.



, Solenoid
- (de-activated)

Carriage Assembly

O Plunger
~ - l S o

N . r == —o)

Bail Assembly
3/32 to 4/32 inch

Read/Write Heads
Carriage Tab Cover Assembly

Bail Stop Setscrew

Tab

Solenoid
(activated)

Carriage Assembly

Strip of Clean Paper

O ) Plunger
\ | C c;

7N l b Q]
\ }
- Read/Write Heads \
()
Bail Assembil
. 0.4+0.13mm ssembly
Carriage Tab (0.015 = 0.005 inch)
o

25-520 53FD Diskette Drive 17




25-530

1.

2.

7.

18

SOLENOID AND BAIL ADJUSTMENT
Remove the diskette drive (see paragraph 25-130).
Disconnect the drive motor power connector.
DANGER

Voltage is still present at the power connector

when the solenoid and bail are disconnected
and power is on.

Set Power to | (operator panel).

Remove the cover assembly (see paragraph
25-420).

Insert a strip of clean paper between the heads to
prevent the head surfaces from touching.

Install a jumper @ to activate the head load
solenoid.

DANGER
The solenoid case becomes hot after continuous
use.

Loosen the solenoid locking screw .

10.

11.

12.

13.

14.

15.

16.

17.

18.

25-530

Turn the solenoid in the casting for a 0.4 + 0.13
millimeter (0.015 + 0.005 inch) gap § between

an
the bail and the carriage arm (a clockwise turn N
decreases the gap). )
If the gap is correct for all of the carriage
movement (cylinder 00 to cylinder 76), go to step
10. If the gap is not correct for all the carriage P
movement, go back to step 8. o
Tighten the solenoid locking screw.
Remove the jumper @.

Remove the paper from between the heads.

Reinstall the cover assembly (see paragraph
25-430).

With the head load solenoid de-activated and the
cover closed, visually check for a gap Q of
approximately 3/32 to 4/32 of an inch between
the head surfaces. (This gap cannot be measured.)

If the gap is correct, go to step 16. If it is not
correct, turn the bail stop screw Q clockwise until
the heads just touch, then turn the screw
counterclockwise one complete turn.

N

Set Power to O (operator panel).

Connect the drive motor power cable. {If you
came from paragraph 25-480, reinstall the
attachment card at A-A2L.2.)

Set Power to | {(operator panel).



~—

. Wrenéh
) (part 450373)

Jumper: S
TPB13 (-head load)

. - to =
TPA13 (ground)

‘Note: See paragraph 25-950 for control
card test pins.

\/ Solenoid '
1

Rower Cable

Note: Turn the solenoid clockwise " ] ——-——I

to decrease this gap. .
Solenoid Solenoid

(activated) (de-activated)
b Carriage Assembly
' Strip of

Carriage Assembly
Clean Pag::r o = Plunger | @) Q

\
=

4 L o) F el -
77N
o) Read/Write Heads . \ i; \
Bail Assembly Bail Assembly

N’
0.4%0.13 3/32to 4/32 inch
. 4 T 0, mm lma'y -
Carriage Tab 1 515 + 0,005 inch) Read/Write Heads |
‘ Carriage Tab Cover Assembly

Bail Stop Setscrew

25-530 53FD Diskette Drive
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25-540

1.

2.

10.

20 .

SOLENOID AND BAIL REMOVAL
(MACHINES WITH TAPER PIN
BLOCK @) .

Remove the diskette drive (see paragraph 25-130).

Disconnect the drive motor power connector.

DANGER

Voltage is still present at the power connector
when the solenoid and bail are disconnected
and power is on.

Remove the cover assembly (see paragraph
25-420).

Insert a strip of clean paper between the heads to
prevent the head surfaces from touching.

Remove the solenoid leads @@ from the taper pin
terminal block . (Remember the cable path for
the replacement procedure.)

Remove the bail return spring @.

Remove the mounting screw @ and the bail €.
(This pulls the solenoid plunger out of the
solenoid. Be careful not to damage the plated
surface of the plunger.) ‘
Remove the plunger from the bail.

Loosen the solenoid locking screw @).

Remove the head load solenoid by turning it
counterclockwise.

25-545 SOLENOID AND BAIL REPLACEMENT
(MACHINES WITH TAPER PIN
BLOCK G)

1. Install the solenoid about four turns clockwise into

25-540

the casting.

Install the plunger to bail. (Be careful not to
damage the plated surface of the plunger.)

While inserting the plunger into the solenoid,
reinstall the bail and the mounting screw Q
Ensure that the bail is under the tab @) of the
carriage arm.

Reinstall the bail return spring @.

Carefully place and connect the solenoid leads @
to the taper pin terminal block @.

Set Power to | (operator panel).

Go to 25-530, step 6.

I/ \-.

N

N

)



> F

(oK )
K =
O
Yellow
Solenoid
A 160 ohms

28 ohms
AAVAVAY:

Capacitor +
(o]
9
O
ll 160 ohms fl
H
+
<0
D

(o}

®
Black

+24 Vdc

Solenoid
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25-550 SOLENOID AND BAIL REMOVAL

(MACHINES WITHOUT TAPER PIN

BLOCK @)
1. Remove the diskette drive (see paragraph 25-130). 1.
2. Disconnect the drive motor power connector.

10.

11.

12.

22

2.
DANGER
Voltage is still present at the power connector
when the solenoid and bail are disconnected 3.
and power is on.
4,
Remove the cover assembly (see paragraph 5.
25-420).
Insert a strip of clean paper between the heads to
prevent the head surfaces from touching. 6.
Remove the ball return spring @.
7.
Remove the mounting screw @) and the bail @.
(This pulls the solenoid plunger out of the 8.
solenoid. Be careful not to damage the plated
surface of the plunger.) 9.

Disconnect the cable from location A2 .

Remove the two screws () and the two connector
covers.

Remove the solenoid leads @ from the cable
connector by pushing down on the terminal tabs
with a small screwdriver.

Remove the plunger from the bail.

Loosen the solenoid locking screw @.

Remove the head load solenoid by turning it
counterclockwise.

25-550

25-555

SOLENOID AND BAIL REPLACEMENT
(MACHINES WITHOUT TAPER PIN
BLOCK @)

Install the solenoid about four turns clockwise into
the casting.

Install the plunger to bail. (Be careful not to
damage the plated surface of the plunger.)

While inserting the plunger into the solenoid,
reinstall the bail and the mounting screw @).
Ensure that the bail is under the tab @) of the
carriage arm.

Reinstall the bail return spring @.

Insert the solenoid leads 0 into the cable
connector. Ensure that the locking tabs ) on the

terminals lock in the connector slots.

Reinstall the connector covers and the two screws

Connect the cable to location A2 @.
Set Power to | (operator panel).

Go to 25-530, step 6.



Location A2

N
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25-560 BELT TRACKING SERVICE CHECK 3. Remove the drive belt (see paragraph 25~580). .
TN
1.  With power on, check that the drive belt is DANGER
centered on the hub pulley and the drive pulley. The motor case becomes hot after continuous
use.
2. If the drive belt is not centered, go to 25-570.
25-570 BELT TRACKING ADJUSTMENT ‘
1. Remove the diskette drive (see paragraph 25-130). 4. Remove the two motor bracket mounting screws
@ and remove the drive motor and the bracket as
2. Loosen the idler locking screw @) and the drive an assembly. (Be careful not to lose the bail return
pulley set screw . spring and bracket @.) (/-\
3.  Slide the idler assembly and the drive pulley in or 5. Loosen the set screw Q and remove the drive -
out so the belt is centered on the hub pulley and pulley.
the drive pulley when the drive pulley is turned
counterclockwise.
25-610 DRIVE MOTOR REPLACEMENT
4. Tighten the idler locking screw and the drive pulley
set screw. Ensure that the drive pulley set screw 1.  Reinstall the drive pulley on the new motor.
is on the flat surface of the drive motor shaft. Ensure that the set screw @) is on the flat surface
of the motor shaft.
5. Set Power to | (operator panel).
DANGER
6. Go to 25-560. (60 Hz motors) .
To prevent personal injury, if your motor case /K ‘
has two large holes, position the two large
25-580  BELT REMOVAL holes @ in the motor frame so the holes are
under the bracket.
1.  Set Power to O {operator panel).
2. ' Release the idler tension by hand and remove the
drive belt.
25-590 BELT REPLACEMENT
1 I Il the bel . hat the idler is in bl 2. Install the motor and bracket assembly and the
) nsti;l the belt, ensuring that the idler is in place- two screws o (Ensure that the bail return spring
as shown @. and bracket @ is installed.) —
2 Set P to I { t )] [“
) et Fower 1o  {operator panel). 3. Reinstall the cover assembly (see paragraph N
25-430).
3. Go to 25-560.
4. Connect the drive motor power cable.
. Py
25-600 DRIVE MOTOR REMOVAL 5. Go to 25-590. :\.7

1. Remove the diskette drive (see paragraph 25-130).

2. Disconnect the drive motor power cable.

24 25-560



/Crown

‘Hub Pulley
CAUTION

.Not replaceable
lin the field.

Y
=)

| Belt
|
)
Drive Motor and N ’ [
Bracket A:sembly S li ,, |l (/ =
S )![
YA WU AN '

Idler Pulley

Flat Surface
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25620  DRIVE PULLEY REMOVAL

1.

2,

3.

Remove the diskette drive (see paragraph 25-130).

Remove the drive belt (see paragraph 25-580).

Loosen the set screw @) and remove the drive
pulley.

25-630 DRIVE PULLEY REPLACEMENT

1.

2.

26

Install the drive pulley on the motor shaft with the
set screw'o on the flat surface of the shaft.

Go to 25-590.

25-640 IDLER ASSEMBLY REMOVAL

‘Remove the drive belt (see paragraph 25-580)

Remove the idler spring (.

Remove the locking screw o and the idler
assembly.

25-650 IDLER ASSEMBLY REPLACEMENT

-25-620

Install the idler assémbly and the locking screw Q
(do not tighten). '

Reinstall the idler spring @.

Go to 25-590.



\J

Not replaceable

/

VAN
A
%

/\b\
\v

.\ \}\\
~

N\

[ y=m=—1 —

4

Drive Motor and
Bracket Assembly
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25-680

28

STEPPER MOTOR REMOVAL
Remove the diskette drive (see paragraph 25-130).

Remove the cover assembly (see paragraph
25-420).

Disconnect the head cable from the diskette drive
control card.

Remove the card retainer and the diskette drive
control card.

Disconnect the cable from location A2 @).

Remove the two screws @) and the two connector
covers.

Remove the stepper motor leads @) from the
cable connector by pushing down on the terminal
tabs with small screwdriver.

Remove the wiper assembly @.
Loosen the two mounting screws G Push the

idler assembly against spring tension and tighten
the screws.

CAUTION
While performing the following steps, be careful not to
damage the drive band.

10.

11.

12.

13.

14.

25.680

Remove the clamp screw e and the band clamp.

Carefully remove the drive band ends from the
pulley pin. :

Measure the gap ° between the stepper motor
pulley and the casting. Write the measurement
here.

Gap is:

Loosen the clamp screw @ and remove the
stepper motor pulley.

Remove the three stepper motor mounting screws
@ and remove the motor.



Band Clamp

]
" Drive Band

Pulley

Pulley Clamp

R D02 Blue
D03 Orange
0 D04 Yellow\ BO2 Red

Ny
L' BOS5 Black
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25-690 STEPPER MOTOR REPLACEMENT

1. Install the stepper motor using the three mounting
screws @ (Position the motor cable toward the
diskette drive control card.)

2. Insert the stepper motor leads ) into the cable
connector. Ensure that the locking tabs € on the
terminals lock in the connector slots.

3. Reinstall the connector covers and two screws Q
4.  Connect the cable to location A2 @).

5.  Reinstall the stepper motor pulley. (Keep the
clamp screw G loose so that the motor shaft can
turn inside the pulley.)

6. Carefully reinstall the drive band ends on the
pulley pin as shown €). Reinstall the band clamp
(with the notch facing away from the stepper
motor) and screw o (Do not tighten the screw.)

7. Loosen the two mounting screws o and let spring
tension position the idler.

8. Tighten the mounting screws and center the drive
band on the idler pulley as shown @).

9. Reinstall the diskette drive control card and the
card retainer.

10. Reinstall the head cable on the diskette drive
control card.
11. Turn the stepper motor pulley to cylinder 40 and

insert a timing pin @.

30

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

25-690

Disconnect the drive motor power connector.

/’“\
DANGER {
Voltage is still present at the power connector hates
when the stepper motor is disconnected and
power is on.

TN

Remove the attachment card at A-A2L2 to prevent
the stepper motor access lines from being
activated by an external source.

Set Power to | (operator panel).

Install a jumper @) from TPA13 (ground) to THP11
(-align access 0).

Make the gap @ between the pulley and the
casting the same size as the gap that was
recorded in 25-680, step 12.

Tighten the clamp screw @.

Remove the timing pin @).

C

Remove the jumper @).

Tighten the band clamp screw @). (Ensure that
the drive band is straight.)

Turn the stepper motor pulley by hand and check
to see that the drive band is centered @) on the
idler pulley in all of the head/carriage assembly
movement (cylinder 00 to cylinder 76).

If the drive band is centered, go to 25-480, step 5.
If the drive band is not centered, go to 25-740,
step 4.

(\
N .
-

C.

7N



/

Location A2

Note: See paragraph 25-950 for
control card test pins.
Jumper:

Cylinder 40

THP 11
--tO--

TPA 13

———p
Center Drive Band

Band Clamp m D02 Biue
D03 Orange\g\'
D04 Yellow% BO2 Red
oK

. Drive Band %
| Pulley ~—B05 Black
I Pulley Clamp
e
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25-700 PULLEY AND CLAMP REMOVAL

32

Remove the diskette drive (see paragraph 25-130).

Remove the cover assembly (see paragraph
25-420).

Remove the wiper assembly Q

Disconnect the head cable from the diskette drive
control card.

Remove the card retainer and the diskette drive
control card.

Loosen the two mounting screws @. Push the
idler assembly against the spring tension and
tighten screws.

CAUTION
During the following steps, be careful not to damage the
drive band.

7. Remove the clamp screw Q and the band clamp
from the pulley.

8. Carefully remove the drive band ends from the
pulley pin.

9. Measure the gap o between the stepper motor
pulley and the casting. Write the measurement
here.

Gap is:

10. Loosen the clamp screw ° and remove the pulley
and the clamp.

25-700

TN

o
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25-710

9.

34

PULLEY AND CLAMP REPLACEMENT

Reinstall the pulley, clamp, and clamp screw @.
(Keep the screw loose so the motor shaft can turn
inside the pulley.)

Carefully reinstall the drive band ends on the
pulley pin @). Reinstall the band clamp (with the
notch facing away from the stepper motor) and
screw @. (Do not tighten the screw.)

Loosen the two mounting screws e and let spring
tension position the idler.

Tighten the mounting screws and center the drive
band on the idler pulley as shown ).

Reinstall the diskette drive control card and the
card retainer.

Reinstall the head cable on the diskette drive
control card.

Turn the stepper motor pulley by hand to about
cylinder 40 and insert a timing pin ).

Disconnect the drive motor power connector.

DANGER

Voltage is still present at the power connector
when the pulley and clamp are disconnected
and power is on.

10.

11.

12

13.

15.

16.

17.

18.

19.

Remove the attachment card at A-A2L2 to prevent

the stepper motor access lines from being
activated by an external source.

25-710

Set Power to | {(operator panel).

Install a jumper @) from TPA13 (ground) to THP11
(-align access 0).

Make the gap @) between the pulley and the
casting the same as the gap that was recorded in
25-700, step 9.

Tighten the clamp screw @.

Remove the timing pin .

Remove jumper @.

Tighten the band clamp screw G (Ensure that
the drive band is straight.)

Turn the stepper motor pulley by hand and check
that the drive band is centered ) on the idler
pulley in all of the head/carriage assembly
movement {cylinder 00 to cylinder 76).

If the drive band is centered, go to step 19. If the
drive band is not centered, go to 25-740, step 4.

Go to 25-480, step 5.

TN
/ N

.‘\~- o



Center Drive Band

Note: See paragraph 25-950 for control

card test pins.

Jumper:

J )

Cylinder 40

THP 11
--to--
TPA 13

35
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25-730

DRIVE BAND SERVICE CHECK

Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly (see paragraph
25-420).

3.  Remove the wiper assembly ).

4. Turn the stepper motor pulley by hand and check
that the drive band is centered @ on idler pulley
in all of the head/carriage assembly movement
(cylinder 00 to cylinder 76).

5. If the drive band is centered, go to step 6. If the
drive band is not centered, go to 25-740, step 6.

6.  Reinstall the wiper assembly €).

7. Reinstall the cover assembly (see paragraph
25-430).

25-740 DRIVE BAND ADJUSTMENT

1. Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly (see paragraph
25-420).

3. Remove the wiper assembly (0}

4. Disconnect the head cable from the diskette drive
control card.

5. Remove the card retainer and the diskette drive
control card.

6. Place the head/carriage assembly at about cylinder
40.

36

10.

11.

12

13.

14.

15.

16.

17.

18.-

19.

20.

25-730

Remove the two band clamp screws G and the
clamp.

Loosen the two mounting screws @) and let spring
tension position the idler. Tighten the mounting
screws.

Turn the stepper motor pulley by hand a few times
to center the drive band on the idler pulley @

Place the head/carriage assembly by hand to
about cylinder 40 and check to see that the band
mounting slots o are centered (left to right) over
the mounting holes on the carriage pad.

Repeat step 10 with the head/carriage assembly
at cylinder 00 and cylinder 76.

If the mounting slots are centered, go to step 16.

If the mounting slots are not centered, go to step
13.

Loosen the clamp screw .
Loosen the band clamp screw @).

Place the stepper motor pulley to center the
mounting slots and tighten the clamp screws

and @.

Move the head/carriage assembly by hand to
about cylinder 40.

Reinstall the clamp and the two clamp screws G
(do not tighten). ' :

Reinstall the diskette drive control card and the
card retainer.

Connect the head cable to the diskette drive:
control card.

Go to 25-490, step 4.

o~

AN
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Idler Assembly

o

B ——
Center Drive Band
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25-750

10.

38

DRIVE BAND REMOVAL

Remove the diskette drive (see paragraph 25-130).

Remove the cover assembly {see paragraph
25-420).

Remove the wiper assembly (.

Disconnect the head cable from the diskette drive
control card.

Remove the card retainer and the diskette drive
control card.

Loosen the two mounting screws @@. Push the
idler assembly against the spring tension and
tighten the mounting screws.

Place the head/carriage by hand at about cylinder
40.

Remove the two band clamp screws o and the
clamp and place the head/carriage assembly at
the lower limit (cylinder 00).

Remove the clamp screw @ and the clamp.

Remove the drive band ends from the pulley pin
and remove the band.

25-760 DRIVE BAND REPLACEMENT
1. Place the drive band around the idler assembly. -

2. Install the drive band ends on the pulley pin as

shown @.
N
3.  Reinstall the band clamp (with the notch facing f
away from the stepper motor) and the clamp N
screw @. (Ensure that the drive band is straight.)
4. Go to 25-740, step 8.
/‘\
25770  IDLER ASSEMBLY REMOVAL \

1. Remove the drive band (see paragraph 25-750).
2. Loosen the two mounting screws @.

3.  Remove the idler spring @.

4. Remove the mounting screws and the idler

assembly @).

25-780 IDLER ASSEMBLY REPLACEMENT

~—

1. Reinstall the idler assembly @) and the two
mounting screws e {do not tighten).

2. Reinstall the idler spring €.

3. Push the idler assembly against spring tension and
tighten the mounting screws.

4. Go to 25-760.

.....

25-750
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25-790

1.

40

DISKETTE SPEED SERVICE CHECK

Insert a diskette. (Ensure that the cover assembly
is closed.)

Install a jumper @) to activate the head load
solenoid.

Set up an oscilloscope as shown in the table.

Note: Use a Tektronix 453, 454, or a similar scope
with X10 probes.

Observe an index pulse width of 1.5 to 3.0
milliseconds @ occurring each 166.7 + 4.2
milliseconds ). Pulse amplitude should be
between 2.4 and 4.2 Vdc @)

Channel A sweep mode
Channel A level
Channel A coupling
Channel A slope
Channel A source
Trigger

Mode

Channel 1 volts/division
Channel 1 input

Times per division
Channel 1 probe toe

Normal

+

DC

+

Internal
Normal
Channel 1
1.0 V/div
DC

20 ms
+Index Test Pin

+53FD PTX
Remove the jumper @). 53FD
+5 Vdc Ned]
Remove the diskette. LEDPI\YPTX [ AR © e
DR
+5 Vdc . e Probe: .
LED - ({PTX [ AR TPBY (+index)
33FD
+33FD PTX
1.0 V/div
20 ms/div
TPB1
15 TPA1
Jumper:

()

- to --

TPA13 (ground)

' TPB13 (-head load)

Note: See paragraph 25-950 for control

card test pins.

25-790
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25-800 LIGHT-EMITTING DIODE AND
PHOTOTRANSISTOR ALIGNMENT

1.  Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly {see paragraph .
25-420).

3. Loosen the phototransistor mounting screw @.

4. Position the phototransistor assembly against the
casting stop @) (away from the leads) and tighten
the mounting screw.

5. Loosen the two iight-emitting diode mounting
screws ).

6. Insert two timing pins @ through the
light-emitting diode into the phototransistor
assembly and tighten the light-emitting diode
mounting screws.

7. Remove the timing pins.

8. ‘ Reinstall the cover assembly (see paragraph
25-430).

PTX Assembly

LED Assembly

25-800

@ Timing Pins (2)

PTX Assembly

LED Assembly

53FD Diskette Drive

Base Casting

a1




25-810 LIGHT-EMITTING DIODE OUTPUT
SERVICE CHECK

1.  Set Power to | (operator panel).

2. Connect the negative probe of a multimeter to the
ground test pin G on the diskette drive control
card.

3. Set the multimeter scale to 5 Vdc and connect the
positive probe to the 53FD light-emitting diode
voltage test pin @).

4. Check for a voltage level of 1 Vdc to 2 Vdc.

5. Move the positive probe to the 33FD
light-emitting diode voltage test pin @).

6. Check for a voltage level of 1 Vdc to 2 Vdc.

-14 116

- 1_
HCP}) [opooooooo0o000000] ocoooDoooooooOoooOO] |THP

Head Cable Connector

HOTP| o
H1TP| o

16

° o coo0o0 oo
o <]
| 14

Auto Test Connector

/AN
6 o

TPB14 TPA12
63FD 33FD
LED Voltage LED Voltage

TPA6
Ground

42 25-810

LJ’L]/TPB
0 o] |
TITTPA

//—Q\

7N
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-

N\

)

v
\
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25820 LIGHT-EMITTING DIODE REMOVAL

1.  Remove the diskette drive (see paragraph 25-130).

2. Remove the cover assembly (see paragraph
25-420).

3. Disconnect the diskette drive control cable from
location A2 @).

4. Remove two screws (@ and the connector covers.

5.  Remove the two 33FD light-emitting diode leads
@ and the two 53FD light-emitting diode leads @)
by pushing down on tabs with a small screwdriver.

6. Remove the light-emitting diode cable from the
three retainers e {Remember the cable path for
the replacement procedure.)

7. Remove the four mounting screws Q and the
guide.

8. Remove the two light~emitting diode mounting
screws @) and nuts @ and remove the
light-emitting diode assembly.

44

25-820

25-830

LIGHT-EMITTING DIODE REPLACEMENT

Install the light-emitting diode assembly, two
mounting screws () and nuts @ on the guide (do
not tighten). Pass the wires through the guide
locating slots @).

Reinstall the guide and the four mounting screws

Follow the cable path through three retainers e
and insert the two 33FD light-emitting diode leads
(leads have a tube around them) @ and the two
53FD leads ) into the diskette drive control cable
connector. Ensure that the locking tabs 0 on the
terminals lock in the connector slots.

Reinstall the cable connector covers and the two
screws @.

Plug the cable into location A2 @) on the diskette
drive control card socket.

Go to 25-800, step 6.

(



@ 006 Red 53FD LED
DO7 Black 53FD LED

D10 Black 53FD PTX
D11 Yellow 53FD PTX

25-830

PTX Assembly

Wrapped Leads

BO6 Red 33FD LEDo
BO7 Black 33FD LED
Wrapped Leads

D08 Black 33FD PTX
B0O9 Yellow 33FD PTX

53FD Diskette Drive
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25-840

PHOTOTRANSISTOR AMPLIFIER
SERVICE CHECK

CAUTION

Always perform this service check with a diskette
inserted backward (with the label facing the hub pulley),
so that the light-emitting diode does not cause a wrong
service check or destroy the phototransistor.

46

Remove the diskette drive from the machine (see
paragraph 25-130).

Disconnect the drive motor power connector.

DANGER

Voltage is still present at the power connector
when the phototransistor amplifier is
disconnected and power is on.

Set Power to | (operator panel).

Insert a diskette backward. {Ensure that the cover
assembly is closed.)

10.

11.

12.

13.

14.

25-840

Connect the positive probe of a multimeter (15
Vdc scale) to the index test pin @) on the diskette
drive control card.

Connect the negative probe of the muitimeter to
the ground test pin @.

Check the multimeter for a reading of less than 1
Vdec.

Install one end of a jumper to the 53FD
phototransistor test pin €.

While observing at the multimeter, touch the other
end of the jumper to the +5 Vdc test pin @)
several times. The multimeter should read 2.5 Vdc
or more when the test pin is touched. (A wrong
reading can occur the first time the test pin is
touched.)

Repeat steps 8 and 9 with the jumper on the
33FD phototransistor test pin . :

Set Power to O (operator panel).
Remove the jumper.
Remove the diskette.

Connect the drive motor power cable.

,/"..\\
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IDUUDUDUDUDDBDDEUI

1

HCP

oHOTP
oH1TP

TPB15
+5 Vdc

16 [
/) 14000
A

o000
o

e

THP

il

6 o
TPB16 TPA14
53FD PTX 33FD PTX

TPB9
+Index

TPAG6
Ground

25-840

53FD Diskette Drive
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25-850 PHOTOTRANSISTOR REMOVAL

1. Remove the diskette drive (see paragraph 25-130). ‘

2. Remove the cover assembly (see paragraph
25-420).

CAUTION
While performing the following steps, be careful not to
damage the light-emitting diode leads.

3. Remove the four screws 0 and the guide.

4. Disconnect the diskette drive control cable from
location A2 @).

5.  Remove the two screws @) and the connector
covers.

6. Remove the two 33FD phototransistor leads @
and the two 53FD phototransistor leads @ by

pushing down on tabs with a small screwdriver.

7. Remove the phototransistor mounting screw G
and washer.

8. Remove the phototransistor assembly. (Remember
the cable path for the replacement procedure.)

48

25-860

25-850

PHOTOTRANSISTOR REPLACEMENT

Install the phototransistor assembly against the
casting stop o {away from leads) and reinstall
screw @ and washer.

Follow the cable path and insert the two 33FD
phototransistor leads ) (leads have a tube around
them) and the two 53FD leads @ into the diskette
drive control cable connector. Ensure that the
locking tabs Q on the terminals lock in connector
slots.

Reinstall the connector covers and the two screws

Plug the connector into location A2 @) of the
diskette drive control card socket.

Reinstall the guide and the four mounting screws

Go to 25-800, step 5.



PTX Assembly

Washer

j LED Assembly
) ”
%

\_,,/‘
~
D06 Red 53FD LED
DO7 Black 53FD LED
e D10 Black 53FD PTX
D11 Yellow 53FD PTX Wrapped Leads
B06 Red 33FD LED
B0O7 Black 33FD LED
Wrapped Leads
G
AN D08 Black 33FD PTX
\\//‘ BO9 Yellow 33FD PTX
- [

25-860 53FD Diskette Drive 49



1.

2.

3.
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25-930 CONTROL CARD REMOVAL

Disconnect the head cable o from the diskette
drive control card @).

Remove the card retainer @.

Remove the diskette drive control card.

25-940 CONTROL CARD REPLACEMENT

1.

-

Reinstall the diskette drive control card G Ensure
the card is seated in the socket.

Reinstall the card retainer @.

Connect the head cable o to the diskette drive
control card.

\
\
©
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25-950

CONTROL CARD TEST PINS

Early EC Level Card

14 116 1
locoooooo0o0o000000] DppDOocoCOODOODODOOQ
HCP THP

o HOTP
o H1TP
o TP14V
1
160 oo 000O0 oo o © o 00 oo
14000 o o 0ooo0 ©00o0O0O ;:
I_I Location A2 ‘JI_L Location A1 |

o

o

(¢
TPB
TPA

o

o

.

//\.\

__/

e

o )

N
THP1
THP2
THP3
THP4
THP5

7 | THPe

N THP7
THPS
THP9
THP10

— THP11
THP12

‘~/) THP13
THP14
THP15
THP16

+Diskette Loaded
+Predrive MC-3
+Predrive MC-2
+Predrive MC-1
+Predrive MC-0
+63FD Index
+33FD Index
Diff Read A
Diff Read B
-High Gain
-Align Access 0
-High Current
Preamp TP1
Preamp TP2
-High Gain A
-High Gain B

TPA1
TPA2
TPA3
TPA4
TPAS
TPA6
TPA7
TPA8
TPAS
TPA10
TPA11
TPA12

1TPA13

TPA14

+Write Data

+Erase Gate

+Write Gate

+Inner Tracks
+Select Head 1
Ground

+Erase Current Sense
+24 Vdc

-5 Vdc

MC-1

MC Common
33FD LED Voltage
Ground

33FD PTX

25-950

TPB1
TPB2
TPB3
TPB4
TPBS
TPB6
TPB7
TPB8
TPB9
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16

+Access O
+Access 1
+Access 2
+Access 3

+File Data
+Diskette Sense
+Head Engage
+Switch Filter
+Index

MC-3

MC-0

MC-2

-Head Load
53FD LED Voltage
+5 Vdc

53FD PTX

53FD Diskette Drive
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- 14

1____16

1

[coocooooo0co0o000 0O] Inuuonnuunuuunnunr
HCP THP
o Head 0
o Head 1
16 0 o0 © o0o0o0 oo o o o o0 oolT
14000 (o) ‘0 00O 0000O 1T
g — : 1]
I‘L Location A2 rILL Location A1 J

o

‘Late EC Level Card

THP1
THP2
THP3
THP4
THPS5
THP6
THP7
THP8
THP9
THP10
THP11
THP12
THP13
THP14
THP15
THP16

+Diskette Inserted
-Hd Ld Osc (see note)
+14 Vdc

Ground

Ground

+53FD Index
+33FD Index

Diff Read A

Diff Read B

-High Gain

-Align Access 0
-High Current
Preamp TP1

Preamp TP2

~High Gain A

-High Gain B

TPA1
TPA2
TPA3
TPA4
TPAS
TPAG6
TPA7
TPA8
TPA9
TPA10
TPA11
TPA12
TPA13
TPA14

+Write Data
+Erase Gate
+Write Gate
+Inner Tracks
+Select Head 1
Ground

+Current Enabled
+24 Vdc

-5 Vdc

MC-1

+Hd Load Solenoid
33FD LED Voltage
Ground

33FD PTX

TPB1
TPB2
TPB3
TPBA4
TPBS
TPB6
TPB7
TPBS
TPBY
TPB10
TPB11
TPB12
TPB13
TPB14
TPB15
TPB16

+Access 0
+Access 1
+Access 2
+Access 3

+File Data
+Diskette Sense
+Head Engage
+Switch Filter
+Index

MC-3

MC-0

MC-2

-Head Load
53FD LED Voltage
+5 Vdc

53FD PTX

Note: A jumper must be installed from THP2 (- Hd Ld Osc) to THP4 (Ground).
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25-960 CONTROL CARD SOCKET AND
CONNECTOR PINS

Cable to the
HOTP HCP14 53FD Data Head
H1TP N
TPB16 HCP1

53FD
Maple Block

Cable to
the 53FD

‘THP16
File Control Card

Cable to the

Attachment N “~
A-A226 3 N
N <
N RN
~% - :
Nw T
S & ~
-
N w,
S -

Note: Maple block causes B and D
pin reversal.

25-980 CONTROL CARD LOGIC PINS

+Current Enabled (Late EC Level Card).
2. Drives with the late EC level card may not
have the two resistors and the capacitor.

Read/Write Head 0 (white) ..
Center Tap Read/Write Head 0 {blue) :L q g U Head 0
Read Write Head 0 (black) § ! | Read Mrite
Erase Head 0 {red) E Head 0
Erase Head 0 {yellow) | « Erase
Cable Shield Head 0 ]1
Cable Shield Head 1
Erase Head 1 {yellow) ) Head 1
eat
Erase Head 1 (red) C c : I Erase
Read /Write Head 1 {black)
Center Tap Read/Write Head 1 (btue) ¢ Head 1
Read/Write Head 1 (white) Read/Write
(A1) Connector Ca‘rd l Card Connector (A2) A
12345678 91011121314
Head Connector (HCP)
+Access 0 pb2—] 802 107 }-807 33FD LED Voltage (black)
+Access 1 D03 =] BO3 Gos |- o008 33FD PTX (black)
*Access 2 o4 —| 804 33FD 33FD
*Access 3 D05 —| 805 PTX = LED
Writ.e Data 802—] D02 gi?kem 309|809 33FD PTX Return (yellow)
+Write Gate 805 —} pos Ql::terol 106 |- Bog —33FD_LED Ground (red)
+Erase Gate 804 —{ poa Card Go7 | poz :g;g IP.;I: Voltage (::ac::
Hote 1 8og —{ pog a10 [-p10 {blac
*Select Head 1 807 — Do7 43FD 43FD
+Head Engage D10—] B10 PTX | = LED
+hfdex D13 '313 611 o1 :3!;[0) :‘L)[() Zeturnd (ye(;low)
+F{le Data D07 — 807 co06 | Dos 3| roun: {red)
+Diskette Sense pos —| 808 co3 |-pos Stepper Motor MC-0 {orange} .
-Diskette Drive Sense 009 —| Bo9 102 |-802 Stepper Motor MC-1 {red)
+Inner Tracks B08 D06 Go4 |-004 Stepper Motor MC-2 (yellow) Stepper
P " g - B Motor
+Switch Filter p12—] B12 602 |-Do2 Stepper ::olor ::AOC-S (:Ilue':
Ground Bo8—] Dos/J08 105 _{}_ BOS Stepper Motor r.nmon (black)
+24 Vdc D10M12 ‘ 104 -804 Head Load Solenoid fm————————————— |
5 vde B10—r - T (yellow) | H_ (black)
5 Vde 803 —] D03/J03 I |
81— 113 G0s [-pos —Head Load | :
[ |
| |
! I
Notes: 1 |
1. +Erase Current Sense (Early EC Level Card). : I
1 |
| |
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25-990
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CABLE AND CARD LOCATIONS

53FD Cable A-A2Z6

25-990

63FD Adapter A-A21.2
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25-991 DISKETTE QUALITY AND HEAD WEAR

SERVICE CHECK

CAUTION

The diskette quality and head wear service check must
be performed with the diskette drive in the same
position as when installed or the results might not be
accurate.

A new head will write and read correctly on most
diskettes. As the head wears, the quality of the diskette
becomes more important. The tests described in this
paragraph will aid in determining the quality of the
diskette and the condition of the head.

Note: Some of the failures indicated by these tests
cannot always be repeated.

Inspect the diskette failure descriptions, print the ERAP
error history table, and run the following tests as
necessary to verify the errors indicated by the ERAP.

25-992 Diskette Failure Descriptions

« A bump, scratch, crease, or fingerprint causes errors
on the same sectors, usually across tracks that are
next to each other.

« Too large of a center hole causes errors on sectors
that are on opposite sides of the center hole.
(Example: sectors hexadecimal 01 and OE or sectors
hexadecimal 06 and 13.)

« Material from the diskette jacket cause random
errors.

« A diskette written by a worn 33FD head causes
random read errors on cylinders hexadecimal 2B
through 4C when read by a 53FD.

« A worn 53FD head causes read errors on the inner
tracks area of the diskette {(cylinders hexadecimal 40
through 4C) when using MFM mode. If there are
failures in this area, suspect a worn head. TUs E1,
9A, and 9B may be run to indicate the quality of the
head in your system.

25-993 Test Descriptions

Diskette analysis—This routine reads the complete
diskette {written in any IBM format) and causes a
printout, which identifies the locations (logical cylinder,
head, and sector) of any failures. Each sector is read
only once (without trying again). To run this routine:

1. Perform a CSIPL from the DIAGB1 diskette.
2. Select the UTILITIES option on the main menu.
3. Select the EC UPDATE COPY option.

The following three tests are diskette TUs and are
selected after taking the TU SELECT option on the main
menu. (For easier use, set the Address/Data switches
to F800 (CE panel) and perform an IPL before running
the TUs.)

CAUTION
The following three TUs write on the diskette.

TU E1-This TU runs only on a diskette 2D. This

TU writes on each sector of the diskette and then

reads each sector of the diskette. The “switch filter’ line
is off {(not normal) when cylinders hexadecimal 3D
through 4C are read. A printout identifies the location
(cylinder!, head, sector, byte, and bit) of any failures.
Because of the pattern written by this TU and because
the ‘switch filter’ line is off while reading the inner
cylinders, the printout may indicate failures not found by
the diskette analysis routine or failures not indicated by
ERAP. Four or more data bytes that do not compare per
track on cylinders hexadecimal 48 through 4C indicates
that TU 9A should be run.

Note: The location of a failure indicated by this TU may
be used when scoping diskette damage using the read
loop exerciser.

1The cylinder number is the number of the logical cylinder if
a level 1 attachment is installed. If a level 2 attachment
is installed, the identified cylinder is the physical cylinder.

56 25-991
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TU 9A-This TU runs only on a diskette 2D diskette
formatted to 256-byte sectors. This TU writes on each
sector of the inner cylinders of the diskette with the
“inner tracks/ line off (not normal). The same cylinders
are then read with the ‘inner tracks’ and "switch filter’
lines off (not normal). A printout identifies the location
(cylinder, head, and sector) of any failures. Because of
the pattern written by this TU and because the ‘inner
tracks’ and ‘switch filter’ lines were not used normally,
the printout may indicate many errors on cylinders
hexadecimal 49 through 4C. If the following two
conditions are indicated, the head is probably worn:

« Fourteen or more sectors on cylinders hexadecimal
4B and 4C have failures.

« There are four or more failures per track on any
cylinder hexadecimal 40 through 48.

For more information, check the head resolution (see
paragraph 25-997 or paragraph 25-998).

Note: Because of the difference in diskette quality,
some diskettes may fail on this TU and some may not.
It is typical for the failures to occur as early as 10 tracks
earlier on a diskette with acceptable quality than on
diskettes with the best quality.

TU 9B—This TU runs only on a diskette 2D. This

TU writes on each sector of cylinder 4C with the

‘inner tracks’ line off (not normal) and then writes a
different pattern on the same cylinder with the ‘inner
tracks’ line on (normal). This cylinder is then read with
the ‘inner tracks’ and ’switch filter’ lines on (normal) to
test the ability of the head to write over old data. Four
or more failures indicates that the head is probably
worn. This test should be run on more than one
diskette. For more information, check the head
resolution (see paragraph 25-997 or paragraph 25-998).

25-994

25-994 Diskette Figure

To correct for visible damage, align the index hole in the
diskette with the hole in the diskette jacket, then use
the following figure of the diskette shown to locate the
damaged area of the diskette.

Note: For a normal size figure of the diskette, see
Appendix A of the 5340 System Unit Theory Diagrams
Manual.

Rotation

—

One Sector

Cylinder 00

Cylinder 4C
Diskette

Index Gap

Notes:

1. The cylinder labels are hexadecimal 00 through 4C.

2. The sector labels are hexadecimal 01 through 1A as
shown or hexadecimal 01 through 08.

3. The diskette is shown above as seen from the label
side of diskette jacket, which is also the head 1 side
of the diskette.
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25-995 Diskette Quality Service Check

for Level 1 Attachments

After determining the failing area of a diskette from the
ERAP and diskette analysis printouts, the following
exercisers may be run:

« Read sector exerciser—This exerciser attempts to read
the sector up to 10 times and, if an error is sensed,
does up to 20 read verifies to identify any failing
byte. You may use this exerciser to locate the failing
byte if TU~E1 does not fail.

« Read loop exerciser—This exerciser permits you to
synchronize on any byte in a sector to scope a failing
area of a diskette.

The following two examples of scoping damaged
diskettes show the loss of amplitude at the read circuit
preamplifier. These are examples of damage such as
scratches or bumps. The loss of amplitude on a diskette
with a very small scratch will not be as visible.

Example 1: The TU-E1 printout indicates that data did
not compare on cylinder 24, head 1, sector 11, byte 93.

58

To scope this failure do the following:

1.

Set up an oscilloscope as follows:

Note: Use a Tektronix 453, 454, or a similar
oscilloscope with X10 probes.

Channel A sweep mode | Normal

Channel A level +

Channel A coupling DC

Channel A slope +

Channel A source External

Trigger Normal

Mode Add

Channel 1 volts/division' | 5 mV/em

Channel 2 volts/division'| 5 mV/cm

Channel 1 input AC

Channel 2 input AC

Invert Pull out

Times per division 0.1 ms/cm

Channel 1 probe? THP-13 (preémp TP1)

Channel 2 probe? THP-14 (preamp TP2)

Connect trigger to A-A1Q2U02 (+MS address compare)
1The volts/division setting may have to be changed as the signal

output is different between the inner and outer cylinders.

2See paragraph 25-950 for control card test pins.

25-995

Set the Address/Data switches to F800 (CE panel)
and perform an IPL.

Select the EXERCISERS option from the main
menu.

Select the DISKETTE DRIVE option from the first
exerciser menu.

Select the DISKETTE EXERCISER MODULE option
from the second exerciser menu.

N
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Select a recalibrate and, for this example, a seek
to track 24 from the diskette exerciser test 1
command menu (enter an E after selecting the
cylinder number).

7. Use the default option to execute the commands.

©

Press the Attn key (three times) to return to the
diskette exerciser test 1 command menu.

9. Select the READ LOOP command and, for this
example, select MFM mode, cylinder 24, head 1,
and sector 11 from the displays (enter an E after
selecting the sector number).

10. Select the LOOP ON CMND TABLE option and,
for this example, set Address/Data switches (CE
panel). to 6093 to display byte 93.

The loss of amplitude can be seen on the oscilloscope.

Example 2: To scope a damaged track (contains all
ones in the 1D field), the following changes must be
made to the preceding procedure:

1.

Set the Times Per Division on the oscilloscope to
20 ms/cm.

Connect the trigger to test pin TPB-9 (+index).

In step 6 of example 1, seek to the damaged
cylinder. '

In step 9 of example 1, select the READ SECTOR
command (select the head, sector number, and
cylinder number that you want to scope).

In step 10 of example 1, select the SCOPE LOOP
A CMND option.

The following oscilloscope screen image shows the
damaged area of the diskette.

1 Track

A

25.995

T -vl 1”'

l

|

Lo o i i

Damaged Area
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25-996 Diskette Quality Service Check

for Level 2 Attachments

After determining the failing area of a diskette from the
ERAP and diskette analysis printouts, the following
exercisers may be run:

« Read sector exerciser—This exerciser attempts to read
the sector up to 10 times and, if an error is sensed,
does up to 20 read verifies to identify any failing
byte. You may use this exerciser to locate the failing
byte if TU-E1 does not fail.

« Read loop exerciser—This exerciser permits you to
synchronize on any byte in a sector to scope a failing
area of a diskette.

The following two examples of scoping damaged
diskettes show the loss of amplitude at the read circuit
preamplifier. These are examples of damage such as
scratches or bumps. The loss of amplitude on a diskette
with a very small scratch will not be as visible.

Example 1: The TU-E1 printout indicates that data did
not compare on cylinder 24, head 1, sector 11, byte 93.

60

To scope this failure do the following:

7
1. Set up an osdilloscope as follows: \\ .
Note: Use a Tektronix 453, 454, or a similar
oscilloscope with X10 probes.
P
Channel A sweep mode | Normal '\ y
Channel A level +
Channel A coupling DC s
Channel A slope + Py
Channel A source External ~.
Trigger Normal
Mode Add
Channel 1 volts/division| &mV/em
Channel 2 volts/divisior: 5mV/cm
Channel 1 input AC
Channel 2 input AC
Invert Pull out
. -
Times per division 0.1 ms/cm K .
Channel 1 probe> THP-13 (preamp TP1)
Channel 2 probe? THP-14 (preamp TP2)
Connect trigger to A-A1Q2U02 (+MS address com pare)
1The volts/division setting may have to be changed as the signal
output is different between the inner and outer cylinders.
2See paragraph 25-950 for control card test pins.

Set the Address/Data switches to F800 (CE panel)

and perform an IPL. {\/a\
3. Select the EXERCISERS option from the main
menu.
4. Select the DISKETTE DRIVE option from the first s
exerciser menu.
5.  Select the DISKETTE EXERCISER LOAD MODULE
option from the second exerciser menu.
5
\_

25-996
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6. Select a recalibrate and, for this example, a seek
to track 24 from the diskette exerciser test 1
command menu (enter an E after selecting the
cylinder number).

7. Use the default option to execute the commands.

8. Press the Attn key (3 times) to return to the
diskette exerciser test 1 command menu.

9. Select the READ LOOP command and, for this

example, select MFM mode, cylinder 24, head 1,
sector length = 256, sector 11, and M/S data field
1 from the displays (enter an E after selecting the
sector number).

10. Select the LOOP ON CMND TABLE option and,
for this example, set the Address/Data switches
(CE panel) to 0093 to display byte 93.

The loss of amplitude can be seen on the oscilloscope.

i
l...h

Example 2: To scope a damaged track (contains all
ones in the ID field), the following changes must be
made to the preceding procedure:

1.

Set the Times Per Division on the oscilloscope to
20 ms/cm.

Connect the trigger to the test pin TPB-9 (+index).

In step 6 of example 1, seek to the damaged
cylinder.

In step 9 of example 1, select the READ 1
SECTOR ON CURRENT CYL command (select the
mode, head, sector length, sector number, M/S
data field, and cylinder number that you want to
scope).

In step 10 of example 1, select the SCOPE LOOP
A CMND option.

The following oscilloscope screen image shows the

damaged area of the diskette.

25-996

1 Track

Damaged Area
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25-997 Head Wear Service Check for

Level 1 Attachments

Head wear is determined by the head resolution and the
errors indicated on the inner tracks area of a diskette
{cylinders hexadecimal 40 through 4C).

Head resolution is the ratio of the signal amplitude of
hexadecimal FF in centimeters to the signal amplitude of
hexadecimal AA in centimeters multiplied by 100.

If the head resolution of both heads is more than 50, the
heads are good. 1f the head resolution of either head

is less than 40, that head is bad and the assembly

should be exchanged. When the resolution is between
40 and 50, use the ERAP data and the TU printouts

to determine if the head is bad.

The head is bad if the ERAP data and the TU printouts
indicate data errors on cylinders hexadecimal 40 through
4C on a diskette 2D and the head resolution is less than 50.

Example: Perform the following to scope head

resolution:

‘/A\\

1. Initialize a diskette 2D.

a.
b.

Perform an IPL under SSP.
Sign on the system (if the system has the password
security function specified in the machine configuration,

you will need aid from the customer to sign on). Yo
c. Initialize a diskette 2D with the following N
command: )
INIT b ,, FORMAT
2. Set up an oscilloscope as follows: P
) .
Note: Use a Tektronix 453, 454, or a similar N

oscilloscope with X10 probes.

62 : 25.997

Channel A sweep modé Normal
Channel A level +
Channel A coupling DC
Channel A slope +
Channel A source External
Trigger Normal C
Mode Add
Channel 1 volts/division | 5 mV/cm
Channel 2 volts/division | 5 mV/cm
Channel 1 input AC
Channel 2 input AC
Invert Pull out
Times per division 20 us/cm
Channel 1 probe’ THP-13
(preamp TP1) N
Channel 2 probe?! T(;ll';; r?ip TP2) (\\_ .
Connect trigger to TPB-9 (+index)
1See paragraph 25-950 for control card test pins. —~
/\\.
\



3. Move the data heads to track hexadecimal 4C and
/—~ N determine head resolution as follows:
\/f a. Set the Address/Data switches to F800 (CE
panel) and perform an IPL.
b. Select the EXERCISERS option from the main
menu.
c. Select the DISKETTE DRIVE option from the
N first exerciser menu.
k /,7 d. Select the 33FD/53FD DISK EXERCISER
- MODULE option from the second exerciser
menu.
e. Select a recalibrate and a seek to track 4C from
the diskette exerciser test 1 command menu

— {enter an E after selecting cylinder 4C).
o f. Use the default option to execute the
N commands.

g. Press the Attn key (three times) to return to the
diskette exerciser test 1 command menu.

h. Select the READ LOOP command (select MFM
mode, cylinder 4C, and the head and sector
that you want to scope from the displays, enter
an E after selecting the sector number).

i. Select the LOOP ON CMND TABLE option and!
measure the amplitude of the hexadecimal FF
and AA.

I —— R
o ..-..-.I I..

S
AA=4cm, ! 4 ' l I e ]l E _ w,!“‘j‘m FF=2.2cm
Mdp U we L]
[ [T ]
. Head Resolution=2#X 100=55
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Head Wear Service Check for
Level 2 Attachments

25-998

Head wear is determined by the head resolution and the
errors indicated on the inner tracks area of a diskette
{cylinders hexadecimal 40 through 4C).

Head resolution is the ratio of the signal amplitude of
hexadecimal FF in centimeters to the signal amplitude of
hexadecimal AA in centimeters multiplied by 100.

If the head resolution of both heads is more than 50,
the heads are good. If the head resolution of either
head is less than 40, that head is bad and the assembly
should be exchanged. When the resolution is between
40 and 50, use the ERAP data and the TU printouts to
determine if the head is bad.

The head is bad if the ERAP data and the TU printouts
indicate data errors on cylinders hexadecimal 40 through
4C on diskette 2D diskettes and the head resolution is
less than 50.

64

Example: Perform the following to scope head

resolution:

1.  Initialize a diskette 2D.

a. Perform an IPL under SSP.

b. Sign on the system (if the system has the
password security function specified in the
machine configuration, you will need aid from
the customer to sign on).

c. Initialize a diskette 2D with the following

command:

INITH,,FORMAT

2. Set up an oscilloscope as follows:

Note: Use a Tektronix 453, 454, or a similar
oscilloscope with X10 probes.

Channel A sweep mode
Channel A level
Channel A coupling
Channel A slope
Channel A source
Trigger

Mode

Channel 1 volts/division
Channel 2 volts/division
Channel 1 input
Channel 2 input

Invert

Times per division
Chénnel 1 probe1
Channel 2 probe!

Connect trigger to

Normal
+

DC

+
External
Normal
Add

5 mV/cm
5 mV/cm
AC

AC

Pull out
20 us/cm
THP-13 (preamp TP1)

THP-14 (preamp TP2)

S

A-A1 02U(_)2 (+M_S a_ddress compare)

1See paragraph 25-950 for control card test pins..

a

25:998"



Move the data heads to track hexadecimal 4C and
determine head resolution as follows:

a.

b.

Set the Address/Data switches to F800 (CE
panel) and perform an IPL.

Select the EXERCISERS option from the main
menu.

. Select the DISKETTE DRIVE option from the

first exerciser menu.

. Select the DISKETTE EXERCISER LOAD

MODULE option from the second exerciser
menu.

. Select RECALIBRATE, SEEK to track 4C, and

WRITE 1 SECTOR ON CURRENT CYL (select
MFM mode, the head you want to scope, the
sector length, the sector number, and M/S data
field 1 from the displays). Enter an E after
selecting M/S data field 1.

Select Y to see the COMMAND DATA FIELD
option.

. Select the SCROLL FIELDS option.
. Change the first 8 bytes of M/S data field 1

from:

FFr FF FF FF FF FF FF FF
to:

AA AA AA FF FF AA AA AA
and the @@@@S on line 11 to:
@@@@M

—

Press the Attn key to return to the menu.
Select an E to exit.

. Use the default option to execute the

commands.
Press the Attn key (three times) to return to the
diskette exerciser test 1 command menu.

. Select the READ LOOP command (select MFM

mode, cylinder 4C, the head you want to scope,
the sector length, the sector number, and M/S
data field 1 from the displays). Enter an E after
selecting the cylinder number.

. Select the LOOP ON CMND TABLE option, set

the Address/Data switches to 0005 (CE panel),
and measure the amplitude of the hexadecimal
FF and AA.

[ oot e —————trem P EAe—eee e —p——— et

AA=4.2cm

ATOT L A ...
WMWWWWMHMMH

FF=2.4cm -

.24 _
Head Resolution mxmo 57
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27-000

SAFETY

DANGER

1. The system supplies the alternating current and the
direct current power. Voltages are present on the
connector terminals in the diskette drive when the
drive motor is turning.

-2. Motor and solenoid cases become hot after

continuous use; wait enough time for parts to cool
before servicing.

CAUTION

1.

2.

Do not use IBM cleaning fluid or other cleaning fluids
near plastic parts.

Diskette drives can be damaged if they are not
operated or serviced correctly.

. Never use damaged diskettes in a diskette drive.

Diskettes that are physically damaged (creased or
bent) or contaminated by pencil marks, finger marks,
or cleaning fluid can cause data errors, equipment
errors, or head damage.

. Never use damaged magazines on the autoloader.

Magazines that are physically damaged can cause the
autoloader to fail.

. The head/carriage assembly, head timing block, and

drive hub and pulley assembly are units that are
adjusted and tested at the factory. The head timing
block and drive hub and pulley assembly may not be
changed in the field. The head/carriage assembly
may be changed in the field. Do not repair or clean
any part of this assembly.

27-000

72MD Diskette Magazine Drive 3




27-030 TOOLS

Two timing pins (part 5562019, located on the base of
the 72MD unit) are used to align the following:

» The read/write head carriage stepper motor.

+ The PTX-LED assembly.

Use the adjusting tool (part 2462583 for old style picker,
part 2462612 for new style picker) for the following:

» The carriage bed adjustments and service checks.
» The picker finger adjustments and service checks.
» The picker/cam adjustments and service checks.

» The magazine pressure roll housing replacement.

Timing Pins

Carriage Bed
Stop Adjusting

Pad

N

U

/

Adjusting  Adjusting
Surface 1 Surface 2

Pressure Roll
Housing Adjusting Surface

= = =
Adjusting Tool D
] O O O—0

27-030
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27-120 DISKETTE PROTECTION

Return a diskette to its envelope when it is-
removed from the diskette drive.

Do not lay diskettes near smoke or other things
that can cause the diskette to be contaminated.

Do not use clips or rubber bands on a diskette.

Do not place heavy books on diskettes.

Do not toych or attempt to clean diskette surfaces.
Contaminated diskettes will not work correctly.

Do not blace diskettes near magnetic materials.
Data can be lost from a diskette exposed to a

magnetic field.

Do not expose diskettes to heat greater than
51.7° C (125°F) or direct sunlight.

Do not write outside the label area on diskettes.

O/

¥

27-120
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27-200 72MD REMOVAL AND REPLACEMENT

1.  Set Power to O (operator panel).

2. Open the front left;side cover and remove screw
e, open the front right side cover and remove
screw e Remove the panel assembly.

3. Loosen the two frontv safety shield screws and
remove the two rear safety shield screws o and
the safety shield.

4, Disconnect the AC drive motor power cable.

5. Disconnect the A2 signal cable from the control
card socket.

DANGER
The 72MD unit weight is 18 kg (40 pounds).

CAUTION

1. The DC power cable is still connected.

2. Ensure that the cables on the right side of the 72MD
unit clear the operator panel bracket.

6. Release the latch mechanism o and slide the
72MD unit forward and place the 72MD unit @
on top of the 5340 system unit.

Note: The cable straps must be removed.

7. Open the heat sink assembly @) and disconnect
the DC power cable @ from the J1 socket.

8. To operate the 72MD outside the machine,
connect the cables removed in steps 4, 5, and 7
and tape the actuator of the interlock switch G to
the operated position.

9. To reinstall, reverse the above procedure.

27-205 72MD SERVICE POSITION

Set Power to O (operator panel).

Open the front left side cover and remove screw

e, open the front right side cover and remove

screw . Remove the panel assembly.

Loosen the two front safety shield screws and ah
remove the two rear safety shield screws 6 and '~
the safety shield.

Remove the cable straps.

CAUTION A
Ensure that the cables on the right side of the

72MD unit clear the operator panel bracket when

the 72MD is placed in the service position.

Release the latch mechanism 0 and slide the
72MD unit forward to the service position (the
second time the latch has stopped the unit).

To operate the 72MD in the service position, tape
the actuator of the interlock switch @) to the ~

operated position.

To reinstall, reverse the above procedure.
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Read/Write
Head Cable
Connector

27-205

Panel
Assembly
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27-210

27-215

COVER OPEN SWITCH
SERVICE CHECK

Open the front left side cover.

Loosen the two front safety shield screws and
remove the two rear safety shield screws @ and
the safety shield.

Probe test pin TPB-25 ) (+ cover open) for a
minus (-) when the cover is closed and for a plus
(+) when the cover is open.

If the level is not correct, go to cover open switch
adjustment (see paragraph 27-215).

If the level is correct, reinstall the safety shield
using the four screws @) and close the front left
side cover.

COVER OPEN SWITCH ADJUSTMENT
Open the front left side cover.

Loosen the two front safety shield screws and
remove the two rear safety shield screws @) and

the safety shield.

Loosen the four screws o that attach the switch
assembly to the operator panel bracket.

Place the switch assembly @) so that the switch
@ is made when the cover @ is closed and
tighten the four screws .

Perform the cover open switch service check (see
paragraph 27-210).

27-220

COVER OPEN SWITCH REMOVAL AND
REPLACEMENT

Removing the Cover Open Switch

1.

Remove power and the 72MD unit (see paragraph
27-200).

Open the front left side cover.

Loosen the two front safety shield screws and
remove the two rear safety shield screws o and
the safety shield. '

Remove the four screws @ that attach the switch
assembly @ to the operator panel bracket o (do
not lose the nut plate ).

Disconnect the two leads from the cover open
switch.

Remove the two mounting screws Q and the
cover open switch .

Reinstalling the Cover Open Switch

1.

27-210

Position the cover open switch @ and fasten with
the two mounting screws ).

Connect the leads to the cover open switch.
Attach the switch assembly @ to the operator
panel bracket 0 using the four screws 0 and the
nut plate @. (Do not tighten the screws.)

Perform the cover open switch adjustment (see
paragraph 27-215).

Reinstall the 72MD unit (see paragraph 27-200).

=

)
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Read/Write
Head Cable
Connector

@—

T p -L.:,;- =

Note: See paragraph 27-820 for control card test pins.

27-220
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27-225 AC DRIVE MOTOR REMOVAL AND

REPLACEMENT

Removing the AC Drive Motor

1.

Remove power and the 72MD unit (see paragraph
27-200).

Disconnect the AC drive motor power cable €.
Remove the drive belt @).
Remove the two motor mounting clamps Q

Remove the motor ).

Reinstalling the AC Drive Motor

1.

2.

3.

4,

10

Place the drive motor Q on the casting and fasten

it with the two.motor mounting clamps @

Reinstall the drive belt {.

Connect the AC drive motor power cable e

Reinstall the 72MD unit (see paragraph 27-200).

27-225
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27-230

12

CARRIAGE BED STOP SERVICE CHECK
Set Power to | (operator panel).

Press_ the Reset switch (CE panel) to orient the
carriage bed.

Visually check to ensure that 1/0 slot 1 is aligned
with the window diskette guide.

If the 72MD has the old style tray, remove the
carriage bed assembly (see paragraph 27-300).

Check the gap from the carriage bed casting o to
the rubber bed stop pad @) with end @) of the
adjusting tool @. (If the 72MD has the new style
tray, insert the tool through the hole in the tray.) If
the gap is not correct do the carriage bed stop
adjustment (see paragraph 27-235).

If the 72MD has the old style tray, reinstall the
carriage bed assembly (see paragraph 27-300).

27-235

Note: The carriage bed orient adjustment (see paragraph

CARRIAGE BED STOP ADJUSTMENT

27-295) must be correct before this adjustment can be
made.

1.

2.

Set Power to | (operator panel).

Press the Reset switch (CE panel) to orient the
carriage bed.

If the 72MD has the old style tray, remove the
carriage bed assembly (see paragraph 27-300).

Loosen the two bed stop mounting screws G and
slide the carriage bed stop @) to the right.

Insert end ) of the adjusting tool © (part
2462583 for old style picker, part 2462612 for
new style picker) between the carriage bed stop
© and the carriage bed @. (If the 72MD has the
new style tray, insert the tool through the hole in
the tray.)

Slide the carriage bed stop @) to the left until it
touches the adjusting tool @.

Tighten the two bed stop mounting screws G
Remove the adjusting tool (.

If the 72MD has the old style tray, reinstall the
carriage bed assembly (see paragraph 27-300).

TN
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27-240

CARRIAGE BED STOP REMOVAL AND
REPLACEMENT

Removing the Carriage Bed Stop

1.

Remove the carriage bed assembly (see paragraph
27-300).

Remove the two mounting screws @) from the
carriage bed casting stabilizer guide rail G and
remove the rail. (Remove both rails if the 72MD
has the old style tray.)

Remove the two bed stop assembly mounting
screws @.

Lift the carriage bed casting assembly o (old style
tray only) and remove the bed stop assembly Q .

Reinstalling the Carriage Bed Stop

1.

27-240

Old Style Tray

Locate the bed stop assembly Q on the base
casting and reinstall the two mounting screws @.
(Do not tighten the screws.)

Place the carriage bed casting assembly 0 on the
monorail (old style tray only) and reinstall the
carriage bed casting stabilizer guide rail e and
screws (. (Both rails must be reinstalled for old
style tray.)

Perform the carriage bed stop adjustment (see
paragraph 27-235),

Reinstall the carriage bed assembly (see paragraph
27-300).

72MD Diskette Magazine Drive 13



27-245

CARRIAGE BED STEPPER MOTOR
REMOVAL AND REPLACEMENT

Removing the Carriage Bed Stepper Motor

1.

Remove power and the 72MD unit (see baragraph .

27-200).

Remove the control card mounting assembly (see
paragraph 27-840).

Disconnect the stepper motor connector @ from
the base cable connector near the motor.

Loosen the three screws 0 holding the belt
tension bracket assembly @.

Turn the stepper motor against the belt tension
spring to release belt tension and tighten bracket

screw @.

Remove the three stepper motor screws ) from
their nut plate ).

Lift the stepper motor and attached pulley e clear
of the belt @ and remove.

Remove the pulley and collar 0 from the stepper
motor shaft.

Reinstalling the Carriage Bed Stepper Motor

1.

14

Reinstall the pulley and collar o on the stepper
motor shaft. The pulley should be even with the
end of the stepper motor shaft.

7. Reinstall the control card mounting assembly (see
paragraph 27-840).

8. Perform the carriage bed orient adjustment (see
paragraph 27-295).

9. Perform the carriage bed orient switch adjustment
(see paragraph 27-265).

10. Perform the carriage bed orient switch service
check (see paragraph 27-260).

11. Reinstall the 72MD unit (see paragraph 27-200).

27-250 CARRIAGE BED MONORAIL

REMOVAL AND REPLACEMENT

Removing the Carriage Bed Monorail

1.

Remove the carriage bed assembly (see paragraph
27-300).

If the 72MD has the old style tray, remove the belt

shield @.

Remove the two mounting screws @) from each of
the carriage bed casting stabilizer guide rails o
and remove the rails.

Lift the carriage assembly o and remove the
monorail ).

Reinstalling the Carriage Bed Monorail

1.
Locate the stepper motor and attached pulley e
on the base casting ). Be careful to place the
belt @ around the stepper motor pulley.

2.
Reinstall the three stepper motor screws o and
their nut plate @) (do not tighten the screws).
Loosen the tightened bracket screw @ to permit 3.
the belt tension spring to set the belt tension.
Tighten the three screws Q for the belt tension 4.
bracket assembly (@.
Connect the stepper mQtor connector Q to the 5.
base cable connector near the motor.

6.

27-245

Place the monorail Q into the carriage bed belt
yoke @ and set the monorail into the V-slots @)
on the base casting.

Place the carriage assembly @) on the monorail
and fasten with the two carriage bed stabilizer

guide rails @) and mounting screws .

If the 72MD has the old style tray, reinstall the
belt shield @.

Reinstall the carriage bed assembly (see paragraph
27-300). :

Perform the carriage bed orient service check (see
paragraph 27-290).

Reinstall the 72MD unit (see paragraph 27-200).

/‘*\.
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27-255

CARRIAGE BED BELT REMOVAL
AND REPLACEMENT

Machines with Old Style Tray

Removing the Carriage Bed Belt

1.

10.

16

Remove the carriage bed assembly (see paragraph
27-300).

Remove the diskette drive assembly bezel (see
paragraph 27-665).

Loosen the three belt tension bracket screws .

Turn the stepper motor against the belt tension
spring to release belt tension and tighten bracket

screw @.

Remove the belt shield @.

Remove the two mounting screws G from each of
the carriage bed casting stabilizer guide rails @)
and remove the rails.

Lift the carriage bed casting assembly o and
attached belt from the base.

Pull the monorail Q from under the carriage bed
casting.

Remove the belt @) from around the stepper
motor pulley ).

Remove the carriage bed belt yoke e from the
carriage bed casting assembly G

Reinstalling the Carriage Bed Belt

1.

10.

11.

12.

13.

27-255

Reinstall the carriage bed belt yoke e on the {
bottom of the carriage bed casting assembly @. N

Reinstall the belt ) around the stepper motor
pulley @).

Place the monorail Q into the carriage bed yoke
@ and set the ends of the monorail into the S
V-slots @) in the base casting.

Locate the carriage bed casting assembly o and
attached belt on the base.

Loosen the tightened bracket screw 0 to permit N
the spring to set the tension.

Tighten the three belt tension bracket screws c

Reinstall the two carriage bed casting stabilizer
guide rails @) and the mounting screws @.

Reinstall the belt shield @.

Reinstall the diskette drive assembly bezel (see

paragraph 27-665).

Reinstall the carriage bed assembly (see paragraph ( )
27-300).

- Perform the carriage bed orient adjustment (see

paragraph 27-295).

Perform the carriage bed orient switch service
check (see paragraph 27-260).

Reinstall the 72MD unit (see paragraph 27~-200).
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Machines with New Style Tray

Removing the Carriage Bed Belt

1. Remove the carriage bed assembly (see paragraph
27-300).

2. Remove the two mounting screws e from each of
the carriage bed stabilizer guide rails @) and
remove the rails.

3. Remove the four screws o to remove the carriage
assembly @ from the carriage bed belt yoke @.

4. Remove the monorail @) from the V-slots @) in
the base casting.

5. Remove the diskette drive assembly bezel (see
paragraph 27-665).

6. Loosen the three belt tension bracket screws 0

7. Turn the stepper motor against the belt tension
spring to release belt tension and tighten bracket

screw @.

8. Remove the belt shield @.

9.  Lift the carriage bed belt yoke @) and attached
belt from the base.

10. Remove the belt € from around the stepper

motor pulley @).

18

Reinstalling the Carriage Bed Belt

1.

10.

11.

12.

13.

27-255

Reinstall the belt @) around the stepper motor -

pulley @.

Locate the carriage bed belt yoke @) and attached
belt on the base.

Reinstall the belt shield @.

Loosen the tightened bracket screw @ to permit
the spring to set the tension.

Tighten the three belt tension bracket screws (9. 2

Reinstall the diskette drive assembly bezel (see
paragraph 27-665).

Place the ends of the monorail Q into the V-slots
@ in the base casting.

Attach the carriage bed belt yoke @) to the
carriage assembly G using the four screws 0

Reinstall the two carriage bed stabilizer guide rails
@ and the mounting screws @.

Reinstall the carriage bed assembly (see paragraph
27-300).

Perform the carriage bed orient adjuétment (see
paragraph 27-295).

Perform the carriage bed orient switch service
check (see paragraph 27-260).

Reinstall the 72MD unit (see paragraph 27-200).



Py

()

/~\

T~

O

72MD Diskette Magazine Drive

19




27-260 CARRIAGE BED ORIENT SWITCH
SERVICE CHECK
1. Place the 72MD unit in the service position (see

paragraph 27-20F).
2.  Set Power to | (operator panel).

3. Press the Reset switch (CE panel) to orient the
carriage bed.

4.  Visually check that 1/0 slot 1 aligns with the
diskette guide.

If the 1/0 slot 1 does not align with the diskette
guide, perform the carriage bed orient switch
adjustment (see paragraph 27-265).

5.  Verify that the switch is good by probing its
output as you activate the switch o (the level
should change).

Probe the output at:

For the old style picker, TPB-16 @.
For the new style picker, TPB-17 @.

27-265 CARRIAGE BED ORIENT SWITCH

ADJUSTMENT

At power on time as well as at the end of a command
the picker/cam stepper motor and the carriage bed
stepper motor are at normal detent with windings O and
-1 active.

Carriage bed orient is when /0 slot 1 is aligned with
the drive diskette guide and the stepper motor is at
normal detent.

To check or adjust the carriage bed orient switch, the
carriage bed must be at the orient position with the

stepper motor at normal detent.

1. Remove power and the 72MD unit (see paragraph
27-200).

2.  Set Power to | (operator panel).

3. Remove the magazine in position 2 to view the
carriage bed orient switch.

20

4. Disconnect the carriage stepper motor cableve
from the driver board at J4.

5.  Align 1/0 slot 1 with the diskette guide window.

6. Connect the carriage stepper motor cable G to
J4.

7. Loosen the switch adjusting screw o

8.  Turn the orient switch assembly until the gap
between the actuator and the switch is 0.0 to 0.25
millimeter (0.01 inch).

9.  Tighten the switch adjusting screw @.

10. Reinstall the 72MD unit (see paragraph 27-200).

27-270 CARRIAGE BED ORIENT SWITCH

REMOVAL AND REPLACEMENT
Removing the Carriage Bed Orient Switch

1. Remove power and the 72MD unit (see paragraph
27-200).

2. Remove the leads from the switch o

3. Remove the two mounting screws G from the the
switch bracket @), and remove the switch.

Reinstalling the Carriage Bed Orient Switch

1. Locate the switch @) and fasten it to the switch
bracket @ with the two mounting screws .

2. Connect the leads to the switch.

3.  Adjust the carriage bed orient switch (see
paragraph 27-265).

4. Reinstall the 72MD unit (see paragraph 27-200).

27-260
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pins for the new style picker.

Note: See paragraph 27-820 for control card test

Note: See paragraph 27-820 for control card test
pins for the old style picker.
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27-275 CARRIAGE BED STEPPER MOTOR
WINDINGS RESISTANCE '
SERVICE CHECK

1. Remove power and the 72MD unit {see paragraph

27-200).
2. Disconnect the stepper motor cable e from driver Y
board connector J4. .
3. Use a multimeter to measure the resistance
between pins: 2 and 4, 4 and 6, 1 and 3, 3 and 5.
The resistance should be 3 ohms * 10% each. o
|
LYy
"l
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an
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e
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27-280 MAGAZINE INTERLOCK/INDICATOR

1.

24

ADJUSTMENT

With power on, press the Reset switch (CE panel)
to orient the carriage bed.

Loosen the screw o on the interlock/indicator
assembly e and center the indicator slot on the 1

in the 1/0 positions.

Tighten the screw @.

27-285 MAGAZINE INTERLOCK/INDICATOR
REMOVAL AND REPLACEMENT

Removing the Magazine_Interlock/lndicator

Remove the screw @) that holds the magazine
interlock/indicator assembly e and remove the
assembly.

Reinstalling the Magazine Interlock/Indicator

1. Insert the stop plate G into the interlock/indicator
and fasten this assembly @@ to the base casting
with the mounting screw @). (Do not tighten the
screw.)

2. Perform the magazine interlock/indicator assembly
B adjustment (see paragraph 27-280).

27-280

TN
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27-290

10.

26

CARRIAGE BED ORIENT
SERVICE CHECK

Remove power and the 72MD unit (see paragraph
27-200).

Set Power to | (operator panel).
Disconnect connector J1 o from the driver board.

Visually align 1/0 slot 1 with the drive diskette
guide.

Locate the picker carriage assembly o near the
picker carriage detent assembly @.

Power on by connecting J1 o to the driver board.

Insert the adjusting tool (part 2462583 for old style
picker, part 2462612 for new style picker) into the
drive diskette guide and carefully put downward
pressure to the top of the tool. (This will align the
tool to the drive diskette guide.

Check for the following conditions:

a. Check that the right wall of 1/0 slot 1 and the
right side of the tool touch.

b. Check that the carriage bed does not move
when the tool is inserted or that the .tool must
not be forced into the 1/0 slot.

If both conditions are not correct, perform the
carriage bed orient adjustment (see paragraph
27-295).

If both conditions are correct, reinstall the 72MD
unit (see paragraph 27-200).

27-295

10.

11.

12.

27-290

CARRIAGE BED ORIENT ADJUSTMENT

Remove power and the 72MD unit (see paragraph
27-200). Do not connect the AC power connector
© to the drive motor or connector J1 @) to the
driver board.

Set Power to | (operator panel).
DANGER

Voltage is still present at the power connector
when it is disconnected and power is on.

Visually align 1/0 slot 1 with the drive diskette
guide.

Loosen the three screws @ that fasten the
carriage stepper motor () to the motor plate.

Locate the picker carriage assembly G near the
picker carriage detent assembly G

Connect J1 @) to the driver board.

Insert the adjusting tool (part 2462583 for old style
picker, part 2462612 for new style picker) into the
drive diskette guide and carefully put downward
pressure to the top of the tool. (This will align the
tool to the drive diskette guide.)

Turn the stepper motor clockwise by hand until the
right wall of 1/0 slot 1 and the right side of the
tool touch.

Tighten the three screws @.

Perform the carriage bed orient switch adjustment
(see paragraph 27-265).

Visually check the magazine interlock/indicator. If
the indicator slot is not centered on the 1 in the
1/0 positions, perform the magazine

interlock /indicator adjustment (see paragraph
27-280).

Remove power and reinstall the 72MD unit (see
paragraph 27-200).

)
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Note: The old style picker is shown

~ here. See Detail for new style picker.
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27-300 CARRIAGE BED ASSEMBLY REMOVAL

AND REPLACEMENT

Removing the Carriage Bed Assembly

1. . Remove power and the 72MD unit (see paragraph
27-200).

2. Remove the four mounting screws ).

3.  Lift the carriage bed assembly @) from the
carriage bed casting Q (Be careful not to
damage the locating pins @ on the bottom of the
carriage bed.)

Reinstalling the Carriage Bed Assembly

1.

if the 72MD has the new style tray, insert the 1/0
slot guide wires @ in the slots in the housing @
and place the carriage bed assembly locating pins
@ on the carriage bed assembly ). Fasten the
carriage bed assembly with the four mounting
screws @ (do not tighten the screws).

Perform the carriage bed to diskette drive bezel
adjustment (see paragraph 27-305).

Perform the carriage bed orient service check (see
paragraph 27-290).

Reinstall the 72MD unit (see paragraph 27-200).

28 27-300
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27-305 CARRIAGE BED TO DISKETTE DRIVE
BEZEL ADJUSTMENT
1. Place the 72MD unit in the service position (see

30

paragraph 27-205).
Place 1/0 slot 1 at the center of the drive bezel.

Loosen the four carriage bed screws Q and slide
the carriage bed ) away from the bezel @.

Install the adjusting tool 0 (part 2462583 for old
style picker, part 2462612 for new style picker)
into 1/0 slot 1 with the second adjusting surface
© of the tool touching the carriage bed ().

Slowly move the bed @) toward the bezel @ until
the other end @) of the tool @) touches the drive

bezel @.

Tighten the four carriage bed screws @.

Return the 72MD unit from the service position
(see paragraph 27-205).

27-310 CARRIAGE BED TO DISKETTE DRIVE
BEZEL SERVICE CHECK
1. Place the 72MD unit in the service position (see

paragraph 27-205).

Place 1/0 slot 1 at the center of the diskette drive
bezel. :

Slowly lower the adjusting tool o (part 2462583
for old style picker, part 2462612 for new style
picker) into 1/0 slot 1 so that the second adjusting
surface @ touches the carriage bed ).

Check that the other end @) of the tool @)
touches the drive bezel G If it does not, perform
the carriage bed to diskette drive bezel adjustment
(see paragraph 27-305).

L 24624083 |

|0

27-305
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27-315 MAGAZINE PRESSURE ROLL HOUSING
REMOVAL AND REPLACEMENT

Removing the Magazine Pressure Roll Housing

1.  Place the 72MD in the service position (see
paragraph 27-205).

2. Loosen the four screws ) in the magazine
pressure roll housing e and remove the housing
from the supports @ and @. (Be careful not to
damage the four diskette 1/0 slot guide wires ).

Reinstalling the Magazine Pressure Roll Housing

1. Locate the magazine pressure roll housing @ on
the supports @) and @.

2. Insert the four diskette 1/0 slot guide wires o
into the carriage bed and the magazine pressure
roll housing @.

3. Place the adjusting tool @ (part 2462583 for old
style picker, part 2462612 for new style picker)
between the magazine pressure roll housing G {on
the surface of the guide rail €)) and the carriage
bed near the diskette 1/0 slots and tighten the
two screws on the left end of the magazine
pressure roll housing G (Ensure that the
magazine pressure roll housing is parallel to the
carriage bed as you tighten the screws.)

4, Place the adjusting tool O between the magazine
pressure roll housing G and the carriage bed near
the support e and tighten the two screws on the
right end of the magazine pressure roll housing e

5. Return the 72MD unit from the service position
(see paragraph 27-205).

27-315

72MD Diskette Magazine Drive
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27-400

PICKER/CAM CASTING ASSEMBLY
REMOVAL AND REPLACEMENT

Removing the Picker/Cam Casting Assembly

1.

32

Remove power and the 72MD unit (see paragraph
27-200).

Note: If the two driver board gate shipping boits
@ are still in place, remove them.

Release the gate spring latch @) and open the
driver board gate ).

Disconnect the picker/cam stepper motor cable Q
from driver board connector J3 .

Disconnect the sensor cable connector o (located
near the top of the picker/cam casting).

If the 72MD has the old style picker, disconnect
the stripper magnet cable connector 0 (located in
the lower base).

Move the carriage bed assembly away from the
orient position to the left end 0 of its movement.

Locate the picker carriage assembly o between
the diskette in position and the picker rest
position.

Remove the two picker/cam casting holding
screws ().

CAUTION

Be careful not to hit the head load bail assembly
on the cam when you remove the picker/cam
casting. This can damage the read/write head
carriage assembly.

Separate the picker/cam casting @) from the
diskette drive casting @ and lift it out.

Reinstalling the Picker/Cam Casting Assembly

1.

10.

11.

27-400

Locate the picker carriage assembly o between
the diskette in position and the picker rest
position.

Set the lower picker arm rail on its two brackets

Align the picker/cam casting pins € with the
holes @) in the diskette drive casting .

Reinstall the two holding screws ().

If the 72MD has the old style picker, connect the
stripper cable connector @.

Connect the sensor cable connector @.

Connect the stepper motor cable o to driver
board connector J3.

Perform the picker/cam bezel to carriage bed
adjustment (see paragraph 27-420).

Perform the head load bail assembly service check
(see paragraph 27-653).

Close the driver board gate until the latch engages.

Reinstall the 72MD unit (see paragraph 27-200).
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Note: The old style picker is shown
here. See Detail for new style picker.
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27-405

34

PICKER/CAM TIMING SERVICE CHECK

Remove the picker/cam casting assembly (see
paragraph 27-400).

Turn the cam @) clockwise until it touches the
cam stop pin @).

Check that the belt pin Q aligns with the timing

" indicator @) on the casting.

Turn the cam Q counterclockwise and check that
the belt pin @) aligns with the notch @ in the
drive pulley flange and the notch @ in the idler
pulley flange. If it does not, repeat the picker/cam
timing adjustment (see paragraph 27-410).

Reinstall the picker/cam casting assembly (see
paragraph 27-400).

27-410

1.

10.

1.

27-405

PICKER/CAM TIMING ADJUSTMENT

Remove the picker/cam assembly (see paragraph
27-400).

Loosen the holding screw o for the belt idler
assembly @.

Loosen the pivot screw .

Press on the belt 0 to move the belt idler pulley
© to the end of its movement and tighten the

screw ().

Turn the cam @) clockwise until it touches the
cam stop pin @).

Keep the cam e against the cam stop pin o and
slip the belt @ until the pin @) on the belt aligns
with the timing indicator @) on the casting. Place
the notches Q and G in the idler assembly pulley
and the stepper motor pulley flanges as shown.

Loosen the belt idler assembly screw 0 to permit
the spring to set the belt tension.

Tighten the locking screw @ on the belt idler
assembly.

Tighten the pivot screw (.

Turn the picker/cam and check that the belt pin
aligns with both the notch in the stepper drive
pulley flange @). the notch in the idler pulley
flange @. and the picker carriage slot @).

Reinstall the picker/cam assembly (see paragraph
27-400).

e
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Note: The old style picker is shown ' \\\'\
" here. See Detail for new style picker. P
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27-415 PICKER/CAM BEZEL TO CARRIAGE BED
SERVICE CHECK
1. ~ Remove power and the 72MD unit (see paragraph

36

27-200).

Move the carriage bed to the carriage bed orient
position.

Slowly lower the adjusting tool @) (part 2462583
for old style picker, part 2462612 for new style
picker) into 1/0 slot 3 so that the second adjusting
surface (9 touches the carriage bed.

Check that the other end ) of the tool touches
the picker/cam bezel Q If it does not, perform
the picker/cam bezel to carriage bed adjustment
(see paragraph 27-420).

27-420

27-415

PICKER/CAM BEZEL TO CARRIAGE BED
ADJUSTMENT

Remove power and the 72MD unit (see paragraph
27-200).

Perform the carriage bed to diskette drive bezel
service check (see paragraph 27-310)

Note: The carriage bed to drive bezel adjustment
must be correct before the picker/cam bezel to
carriage bed adjustment can be made.

Move the carriage bed to the carriage bed orient
position.

Loosen the two picker/cam casting screws @.
Install the adjusting tool @) (part 2462583 for old
style picker, part 2462612 for new style picker) in
1/0 slot 3 with the second adjusting surface
against the carriage bed.

Place a slight pressure on the bottom of the
picker/cam casting toward the carriage bed o to
ensure the bezel @ touches the tool.

Tighten the two picker/cam casting screws €.

Reinstall the 72MD unit (see paragraph 27-200).
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27-425  PICKER/CAM BEZEL REMOVAL

AND REPLACEMENT

Removing the Picker/Cam Bezel Assémbly

1.

2.

3.

Remove the carriage bed assembly (see paragraph
27-300).

_ If the 72MD has the old style picker, remove the

stripper assembly cable from the two guides G on
the picker/cam casting.

Remove the two bezel mounting screws Q and
remove the bezel assembly @.

Reinsfalling the Picker/Cani Bezel Assembly

1.

2.

3.

Reinstall the bezel @ using the two bezel
mounting screws @).

If the 72MD has the old style picker, insert the
stripper assembly cable in the two guides Q on
the picker/cam casting.

Reinstall the carriagé bed assembly (see paragraph
27-300).

]
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27-430

PICKER/CAM, STEPPER MOTOR,
AND BELT REMOVAL AND
REPLACEMENT

Removing the Picker/Cam, Stepper Motor, and Belt

1.

38

Remove the picker/cam casting assembly (see
paragraph 27-400).

Loosen the screw o in the belt idler assembly.
Loosen the pivot screw ).

Press on the belt @) to move the belt idler pulley
Q to the end of its movement and tighten the

screw @).

Remove the belt @).

If the cam @) is being removed, remove the clip

@ from the cam stud @) and remove the cam @.

(Note the spacer @) behind the cam.)

If the stepper motor (@ is being removed, remove
the four stepper motor mounting screws @) and
remove the stepper motor.

Remove the pulley and collar Q on the motor
shaft.

Reinstalling the Picker/Cam Stepper Motor and Belt

1.

 27-430

Reinstall the pulley and collar G on the motor
shaft.

Reinstall the picker/cam stepper motor o in
position with the leads extending away from the
bezel and reinstall the four mounting screws o

Reinstall the cam @ on its stud @) and attach the
clip @. (Ensure that the spacer @) is installed
first.)

Reinstall the picker/cam drive belt ).

Perform the picker/cam timing adjustment,
starting at step 5 (see paragraph 27-410).

)



Note: The old style picker is shown

here. See Detail for new style picker.
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27-435

PICKER CARRIAGE ASSEMBLY
REMOVAL AND REPLACEMENT

Removing the Picker Carriage Assembly

1.

Remove the picker/cam casting assembly (see
paragraph 27-400).

Remove the picker carriage assembly rail holding
straps ).

Remove the rails 0 and the picker carriage
assembly @.

Slide the picker carriage off the rails.

Reinstalling the Picker Carriage Assembly

1.

2.

40

Reinstall the picker carriage @ on the rails €).

Place the rails @) on the casting with the ground
ends @) nearest to the picker/cam bezel and
reinstall the holding straps @).

Reinstall the picker/cam casting assembly (see
paragraph 27-400). Do not reinstall the 72MD unit
at this time.

Perform the picker finger assembly adjustment
(see paragraph 27-455).

Perform the picker rest adjustment (see paragraph
27-470).

Reinstall the 72MD unit (see paragraph 27-200).

27-440

1.

27-435

PICKER CARRIAGE DETENT
SERVICE CHECK

Remove power and the 72MD unit (see paragraph
27-200).

Align the belt pin @) with the timing mark ®on
the casting.

Move the picker carriage assembly @ to where
the lobe on the detent spring @3 touches the
bottom of the dwell o on the picker carriage.

Turn the picker/cam @) to advance the belt pin @)
toward the picker carriage.

Check that the pin enters the center of the slot 0
in the picker carriage. If it does not, perform the
picker carriage detent adjustment (see paragraph
27-445).

Reinstall the 72MD unit (see paragraph 27-200).
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here. See Detail for new style picke
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27-445 PICKER CARRIAGE DETENT

42

ADJUSTMENT

Remove power and the 72MD unit (see paragraph
27-200).

With the belt pin @) engaged in its slot @) in the
picker carriage (), turn the picker/cam @)
clockwise until the picker carriage stops moving.
(The belt pin should still be touching the rear
surface of the slot.)

Carefully move the picker carriage to where the
belt pin is centered inside the slot @).

Loosen the screw @ in the detent @) and locate
the detent assembly to where the lobe on the
detent spring Q touches the bottom of the dwell
@ on the picker carriage.

Tighten the screw @.

Reinstall the 72MD unit (see paragraph 27-200).

27-450 PI‘CKER CARRIAGE DETENT REMOVAL

AND REPLACEMENT

Removing the Picker Carriage Detent

1.

Remove power and the 72MD unit (paragraph
27-200).

Remove the fastening screw and nut @ from the
detent assembly @.

Remove the detent assembly .

Reinstalling the Picker Carriage Detent

1.

27-445

Place the detent @) in position on the picker/cam
casting.

Reinstall the fastening screw and nut e (do not
tighten).

Perform the picker carriage detent adjustment (see
paragraph 27-445).

Reinstall the 72MD unit (see paragraph 27-200).

e
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27-453 PICKER FINGER SERVICE CHECK

Note: The Carriage Bed to Diskette Drive Bezel
Adjustment (27-305), Picker Extend Adjustment
(27-485), and Picker Finger Adjustment (27-455) must
be correct before this service check can be made.

1. Disconnect the DC cable (J1) from the driver
board.

2. Place the carriage bed so that slot 2 (approximate)
of magazine 2 is aligned with the drive station
diskette guide.

3. Place the picker carriage assembly so that the
picker finger assembly is completely extended.

4, Place a 1.0 millimeter (0.040 inch) gauge between
the picker fingers. Measure the force needed to
make the gauge move or fall out of position (use a
gram gauge [Part 450459] with a X10 blade).

If the gauge will not remain in position or if the

force needed is less than 100 grams or more than
400 grams, replace the picker spring finger.

44

5. Connect the DC cable (J1) to the driver board.

If the machine still fails to pick diskettes, check that the
1/0 slot guide wires are not bent and that the diskettes
are not damaged. To check for damaged diskettes, do
the following: ‘

1. Place a failing diskette in the 1/0 slot that fails the
most.

2, Use the gram gauge to measure the force needed
to move the diskette out of the slot. If more than
60 grams are needed, the diskette is damaged.

27-453
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27-455 PICKER FINGER ADJUSTMENT

1. Remove power and the 72MD unit (see paragraph
27-200).

2. Place the carriage bed so that magazine 1 position
5 aligns with the diskette guide.

3. Place the picker assembly so that the front tips of
the picker fingers are even with the front guide
surfaces of the bezels.

4. Push the collet assembly until it engages the hub.
(This will permit you to access the picker finger
mounting screw.)

5. Loosen the picker finger mounting screw o

6. If the 72MD has the new style picker, turn the
diskette ejector @ up.

7. Pivot the stripper assembly out of the way and
install the adjusting tool Q (part 2462583 for old
style picker, part 2462612 for new style picker)
with one end between the solid finger @ and the
spring finger G of the picker and against the
picker diskette stop @.

11.

12.

Slide the tool approximately 13 millimeters (0.512
inch) into the drive (be careful to maintain the

position of the tool and the picker finger from step -

6).

Carefully put downward pressure to, the top of the
tool. (This will align the tool and the angle of the
picker arms to the diskette guide.)

Tighten the picker mounting screw o and remove
the tool. '

Perform the picker extend service check (see
paragraph 27-480).

Reinstall the 72MD unit-(see paragraph 27-200).

3
'
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27-460 PICKER FINGER REMOVAL
AND REPLACEMENT

Machines with Old Style Picker

Removing the Picker Finger

1. Remove the picker/cam casting assembly (see
paragraph 27-400).

2. Remove the picker finger assembly mounting
screw @ and nut @) and the picker finger
assembly @.

Reinstalling the Picker Finger

1.  Reinstall the picker finger assembly e on the
picker carriage and fasten it with the mounting

screw @ and nut . (Do not tighten.)

2. Reinstall the picker/cam casting assembly (see

paragraph 27-400). Do not reinstall the 72MD unit 3.

at this time.

3. Perform the picker finger assembly adjustment
(see paragraph 27-455).

Machines with New Style Picker

Removing the Picker Finger

1.

Remove the picker/cam casting assembly {see

paragraph 27-400).

Remove the picker finger assembly mounting

screw @ and nut @, then remove the diskette
ejector @), the ejector detent spring @), and the

picker finger assembly @.

Reinstalling the Picker Finger

1.

Old Style Picker

27-460

Reinstall the picker finger assembly e on the
picker carriage and fasten it with the mounting
screw @ and nut @. (Do not tighten.)

Reinstall the picker/cam casting assembly (see
paragraph 27-400). Do not reinstall the 72MD unit

at this time.

Perform the picker finger assembly adjustment
(see paragraph 27-455).

New Style Picker

72MD Diskette Magazine Drive
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27-465

1.

48

PICKER REST SENSOR SERVICE CHECK

Remove power and the 72MD unit (see paragraph
27-200).

Set Power to | (operator panel).

Press the Reset switch (CE panel) to orient the
carriage bed.

Disconnect the picker stepper motor cable 0 from
the driver board connector J3.

Probe test pin THP-5 @) (-picker extended).

Insert the adjusting tool o (part 2462583 for old
style picker, part 2462612 for new style picker)
into 1/0 slot 1 and locate the picker stop @
against one end of the tool and the carriage bed

' o against adjusting surface 1. The output should

be minus (-).

Turn the picker/cam so that the picker carriage
moves away from the carriage bed. The output
should become positive when the picker/cam has
been turned approximately one tooth. If the output
is not positive, perform the picker rest sensor
adjustment (see paragraph 27-470).

Connect the picker/cam stepper motor cable o to
driver board connector J3.

Reinstall the 72MD unit (paragraph 27-200).

27-470

10.

11.

27465

PICKER REST SENSOR ADJUSTMENT

Perform the picker extend service check (see
paragraph 27-480). o

Note: The picker extend timing must be corrected
before the picker rest sensor can be correctly
adjusted.

/'\
Disconnect the carriage bed stepper motor cable S
e from driver board connector J4.
Locate the carriage bed assembly Q so that 1/0
slot 1 aligns with the diskette guide in the drive. -
Disconnect the picker drive stepper motor cable Q \

from driver board connector J3.
Set Power to | (operator panel).

Insert the adjusting tool @ (part 2462583 for old
style picker, part 2462612 for new style picker)
into 1/0 slot 1 and turn the picker by hand to
place the picker stop @ against one end of the
tool and the carriage bed (@ against adjusting
surface 1.

Probe test pin THP-5 () (-picker extend).

7

Loosen the sensor mounting screw @ and adjust
the sensor @@ so that the output is minus (-).

Tighten the sensor mounting screw Q Turn the
picker/cam so that the picker carriage moves
away from the carriage bed. The output should
become positive when the picker/cam has been
turned approximately one tooth.

Connect the carriage bed stepper motor cable e
to driver board connector J4 and the picker drive
stepper motor cable 0 to driver board connector
J3. —

7N

Reinstall the 72MD unit (see paragraph 27-200).
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27-475

PICKER REST SENSOR REMOVAL AND
REPLACEMENT

Removing the Picker Rest Sensor

1.

.50

Remove the picker/cam casting assembly {see
paragraph 27-400).

Remove the two screws @) and the clamp @
from the sensor cable connector €Y.

Remove the picker rest sensor leads from
connector A1 by pressing the tabs Q in the
connector with a small screwdriver.

Remove the mounting screw @ from the bottom
of the sensor @ and remove the sensor.

Reinstalling the Picker Rest Sensor

1.

Locate the picker rest sensor @ and fasten it with
the screw @.

Attach the picker rest sensor leads to connector
A1l.

Reinstall the sensor cable connector 0 on the
picker/cam casting and fasten it with the clamp
© and the two mounting screws ).

Reinstall the picker/cam casting assembly {see
paragraph 27-400). Do not reinstall the 72MD unit

at this time.

Perform the picker rest sensor adjustment (see
paragraph 27-470).

Reinstall the 72MD unit (see paragraph 27-200).
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27-480 PICKER EXTEND SERVICE CHECK
1. Remove power and the 72MD unit (see paragraph
27-200).

2. Set Power to | (operator panel).

3. Disconnect the picker/cam stepper motor cable 0
from driver board connector J3 and the carriage
bed stepper motor cable @) from driver board
connector J4.

4.  Align the carriage bed assembly (@) 1/0 slot 1 with
the diskette guide.

5. Connect the carriage bed stepper motor cable e
to driver board connector J4.

6. Insert the adjusting tool ° {part 2462583 for old
style picker, part 2462612 for new style picker) in
1/0 slot 1 (use adjusting surface 2 @) and the
diskette guide).

7.  Turn the picker/cam by hand to place the picker
stop @) against the tool.

8. Connect the picker/cam stepper motor cable 0 to
driver board connector J3.

9. Remove the adjusting tool.
10. Ensure that the stepper motor is held in place.
11.  Verify the position of the picker stop o using the
adjusting tool. The tool should touch at @). If it is

not correct, perform the picker extend adjustment
(see paragraph 27-485).

27-485 PICKER EXTEND ADJUSTMENT

1. Remove power and the 72MD unit (see paragraph T
27-200).

2. Turn the cam until the pin on the belt starts to

10.

11.

12.

52 27-480

enter the slot @ on the picker carriage.

Loosen the collar G on the stepper motor pulley
and set the gap between the stepper motor pulley
flange and the picker carriage ) to 1.68 + 0.13

- millimeters (0.066 + 0.005 inch).

Tighten the collar @.

Place the carriage bed @ to where 1/0 slot 1
aligns with the drive diskette guide.

Disconnect connector plug J3 ).
Set power to | {operator panel).

Insert the picker tool @ into 1/0 slot 1 and place
the picker stop e near the tool. Connect
connector plug J3 @). Loosen the collar @ and
carefully turn the pulley until one end of the tool
touches the picker stop Q and the other end
touches the back of 1/0 slot 1 @). (Be careful
when turning the pulley that the gap from step 3
is not changed.) N

Verify the adjustment from step 8 and tighten the

collar @.

Remove the tool @.
Check the gap from step 3.

Perform the picker rest service check (see
paragraph 27-465).
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Note: The old style picker is shown
here. See Detail for new style picker.

72MD Diskette Magazine Drive 53



27-490 PICKER/CAM STEPPER MOTOR
WINDINGS RESISTANCE
SERVICE CHECK

1. Remove power and the 72MD unit (see paragraph
27-200).

2. Disconnect the stepper motor cable o from driver
board connector J3.

3. Use a multimeter to measure the resistance
between pins: 2 and 4, 4 and 6, 1 and 3, 3 and 5.

The resistance should be 3 ohms *+ 10%.

4, Reinstall the 72MD unit (see paragraph 27-200).
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Stepper Motor Logic
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27-495 JAM REMOVAL WHEEL REMOVAL AND
REPLACEMENT
Removing the Jam Removal Wheel

1. Remove the picker/cam bezel assembly (see
paragraph 27-425).

2. Remove the mounting screw @) and the jam
removal wheel assembly @.

Note: Be careful not to damage the stripper
sensor wires.
Reinstalling the Jam Removal Wheel

1. Reinstall the jam removal wheel Q using the
mounting screw ).

2. Reinstall the picker/cam bezel assembly (see
paragraph 27-425).
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27-500 STRIPPER REMOVAL 27-505 STRIPPER MAGNET SERVICE CHECK
AND REPLACEMENT
1. Open the front left side cover.
Removing the Stripper 2. Loosen the two front safety shield screws and
remo