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~ < !Iel1m.uJf!U,4~ ot UnU!l.l!nd Switch Se~~im~ 

The relay ClJb1~t ilJ insttall<Bd in Rack TC",l) il1l , T t ContrDlo 
A 36""@Olllm1«~tor (§$bl~ @@lllliilOcts tm various iZMlicetor lamp cir«mi to to the gill 
tuba relay rsgiratc!r OD t»ue "~8y plDel to 8<!l@ompliah dlJta tl'fADa (!Ii' froID WWl 
to ~ Tapa OutJllt EquiPB»ml~o "33""'(1S0DOu«)tor @Bble ~M<ect8 tlM reli3y paml 
wi~ the R~mote Control Unit which is ~oc.teo on 8 tab~e in th<B Teat Cont~l 
Room elong with the tepD units" 

Thl read r!) printer" Pln@h !) aDO Rtlmote Control Unit aN cabled in 
ac~aD08 with atta@bed print A=36835J @9bl1ng 18 rel8t1vely simple ~nd 
f'C<ti>l=prcot v 8ince<! Te<eeptacle8 wi th corre8poooin~ letter aDd unit aesigns", 
tim8 are IMNly @onnected vi th cables provided () 

Tbi 'Wriou8 atdtcbes ~onteined ~n the reacerD printer" and Ploch 
enabllD the wd t8 to be used interchangeably ~ n any ot the tape preperatiolllle 
tapD @be@1dn~!l end WW1 i nplt 8y ~m~ w'thout 'tf~r1ng @oongeso In order to 
operate theBe units 8S mvJ. TlIpe OutJ7..1t EquipmtlntD switehes IllUst be set IIIB 
follows .o 

Ao Printer : 

10 Keep "On.,.()tf lWl owi tah at the lett side of the print er keyboard 
in the wott " position until aystem ia ready to be useo o 

~ Throw 901n ert" switch towBrd the rear ot the IDa~hi!1eo 
3,. Alvays ke p 8 sheet of paper in machine t o protect platen 

flrom diretOt ~onta6lt with type bart; 

Bo Readers 

l ~ Set ·On=Off" swit~h < bove eeble receptacles) to ~OFF"o 
20 Set wMarginal Check ." Normal ~ swi tch to "NORMAl" 0 

30 Set "No1'lDl!l1 Stop." Reed Complem:enta il aw1tcoh to "m.AD COMPlEMENl'S"o 
40 Set "Normal "" Clutch Control JumJ:ed" sw1 tch to "NORMAl". 
So Ple@s slotted metal shim under t~pe hold-down ~mp DO that 

epro@ket teeth &ear enda of 8~Ot 0 Be aure te pa hold=down 
@l.I!mp is properly eewred 0 

10 Se~ "OncoOft" switch to "ON" 0 

~ o Set r ight""Mnd switch to "NORMA}..11l it reproduction ot t@eaou.t 
holes i& not deoired o 

30 Set "Marginal Check "" Norm31~ switch to "NORMAL "o 

Pretf}r&bly f) system po"er ahculld be turned on by means of the 
on=oft switch at the lett side of the printer!) otherwise the printer key= 
board 1s deprived of the me@bani@51 interlo@k which prevents the keys from 
being accidently depreBoed while the system is not :I n use" If this happens p 
&l munber of type bara Dl8y fly up in a " tangle and j am the machine when the 
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~r ~,Ii tulrJlleid Ollil ut the Plncb ... 

FiD8111 ~ ~18 t he oo~le8roo push button OD the R~mO~ ~orit~ 
Penelv ano the~ ~ 8 t he OOStartOO button OD tbe printern The torm@r cl~ar8 
the p tu1»J "g1at~lr ot 8U;Y ¥"andoJl oome 00 whieh m;q MOW" :rowl teed f'r@m 
pnricma 0}:0retion8o and the latter mali@IJ the' tepa un! t o iSM pr1nt~¥" 
operative, as descdbed in S(8~tion Vl o pegs 8" The system mey then be 
manuelJY etopreo at any t ime b.1 pressing the "stop" button OD th pTi~tero 
To sbut oown the tape output ~quipment9 o!erata the pow~r ooon=orrw switch 
on the printero 

The rotar,J control switch (S~l) on the reley panel must 'be -aet t o 
c@lT8spond to the desired type or ww~ data outpltv 88 shown in the tebuletion 
ooDIGIT CO~ECTIONS TO SWlTCHM on Dwgn R=35927=2 ~ Table 1 shows t he @ODDsct10ne 
obtained t or each of the eight switch positions: 

Sritcb 
fe,1l1.9A §owr;e of P...l ppteOutwt to GS8 Tube Reri'tAtr 

A Accumulator (digits 10 through 15) ena Progrem Register (digit 9) 

B F11p=n@p Storage Register 1/2 (digits 10 through 15) 8J11tl Progll'sm 
Register (digit 9) , 

C Flip=Flop Stor £ge Register 62 (digits 9 through 15) 

D Program Countel' (digi to 8 throuf,h 14> 
E Control Switch (digits 0 through 4) and Ac~muletor (digits 0 

I ano 1) 

F A@oumulatosr (digi til 2 through 8) 

G A©cumulator (di gits 9 through 15) 

II. ,20rdll OnlyOD MotI, ot.. Oper8t1o~ 

A detailed 8ne11s18 of Tape Output Equipment operation is &!Iecom'''' 
plished wi th the aid of e~c181 timing diagrams developeo 1y the wr i ter ~nd 
introQuceo here for the first timeo The timi ng diagrams not only show the 
timl ng of ever" re1eyv contact D 8nQ electromech~niC91 component ~n the B,18temp 
but flow paths (c8U~e 8no effect) 8S wello To aid in an understanding or these 
oiagrems 9 8 short list of symbols ano their interpretati cn8 a1'e ahowD at the 
bottom of each sheet o Entries in the 1eft hend column inc~ude all r~~ay coileD 
relay oontactsD cam driven contacts 0 en~ tape unit eieotro=mechenicsi components p 

. whether or not they ere utilized in a particular mooe of operationo 

In the "Worda Only· tape output mooe !) the printer rec@ras a cbar= 



I 

a-:e'te.t' 01' e I!;n nd ewery s1 "'fb.g1 t i ')l"'d~ plal «,1 10 be output • It 'r by \l 
Swiliii:ae on tb~ l mot e teOI t:rol r-enel a Get t "PRlNTER ON", "rUNe ONtI, " 
EVERY CHARACTF'R" I and "lOCK CONTROl, ViWl INFUT", sno ar d i gneteo on £ a .l 

R .. 359n by S8 9 S' l1) 568 anld S~ re8pe~ti"ely o 

• 

R tel ng no to relay timing ~'agr~m D~37308i an ope ating ~ ©~e i 1 ~l tely 
initiated by IS O ~l=mi@rosecond "Print" plJ..se trom WWl wbitCb appears t essentially 
the same i nstant that 9 word r oed into the output r~gister causes the aS80~i t d 
inditC8torc llamp c1~ to to dri va posi ti V(8 the grid ot the correaponoing 21)21. 11 e 
in the gas tube register, Both ot these eftects are indieaterd on the tim' ng 
~i8gr<1lm at 0 me ., 

The "Print" puls~9 stretched to approximately 4 m1~roseconde b,y the blocking 
oscillator c1r~it of V=l D fires "Print- th1~tron V42 Bnrd energifoes "Print" r lay 
K~lo At 6 ms~ OObW contact Kol=2 transfers the "C@mpletion Signal" cir@uit from 
490 volta to ~30 voltso As K~l closes in, ~a" conta~t K~l~ 3 close at 9 ms ~ seeJs 
in K",l vie "bill contact K~2·~19 and conveniently sborts out nO de""ionizes the 
wPrintM tbJretron at the S8m~ time o As "a" contact KM~~5 C~08e8j plate voltage 
now applied to the relay register tires only those ges tubes with positive cont rol 
grids, and energizes the corresponding Npister relaye l (K·,12 tor exallple , whi(')h 
in turn c~oses "aM contacts K ... 12",5 and K<~1207 at 20 ms) .. Closing of remaining 
"a" cont8ct , K~lo6 en~rgize8 the reader clutch magnet , anrd after a 32Q ms olutch 
meehBniem elay, the reader cam ahatt begins ita rotation at 41 ms o 

Clo ing ot the "D~C Common~ contact :1n the reader at 48 me energizes t he 
"translator" relays and punch selector magnete t rou~h register reley "a" contacts 
on the Reader Reecout and Punch Readout buses respect! -';/ely II 8 d alflo energizes ItL .. C 
Common lll r elay K,~~ directly" For example j with regist. r rel y K-12 closeop tr ne ~ 
lator relay K~102 is energized through ~aM contact Ko12Q 5 on the Reader Readout Bus, 
and punch select or magnet K~202 1. energized through "a" contect K-12~1 o The tape 
p;lnoh now performs en eutomati@ 740 ms electro'"mechan1~~ «:ycle of rotating the 
cam=shatt~ a~tu8tjng t he selected punch mechanisms to punch the aesired holes v 
de~energizing the olutch magnet, and advan@ing the tepe for the next (QJcle o 

At 5~ mSj ~bw contact K~2~ 1 opens enrd breaks the 8eAl~1n circui t ot "a" contact 
Ko~o139 o8~energizing lII~r1ntlll relay K~lo At 57 ms p "a" contact K~2~S closes to 
maintain p~ate voltage 0 " the ' relay register w n "e n contact K·~ j. 5 subsequently 
opens 0 

At 60 ml ! closing of the reader "A ... C Common" conta~t energizes the desired 
printer solanoid through Ka" and "bit contacts on t he tTanalator re~ay benk, and 
the printer then types the corresponding charactero 

At 66 ms , as mentioned above , na" contact ' ~loS o~ne, (relay registe plate 
voltage is still mej.ntainec by Me" contaot K",,2 .. l,.O) >> and "a" contact Kolo6 de= 
energize the reader elutch magneto 'Closing ot "c" contact Kel~2 at 68 me issues 
no "Completion" signal at this premature time because "bit contact K",2",S 1s nltill 
openo Likewise , closing of the reader Feadout eontect at 95 ms and :1 ts opening 
at llS rna has no eftect~ since this contact is not used tor the "Worcs Onl y8l' mooeo 

.At 105 ms, opening of the "A~C Common" contact de""energizes the printer 81 .1enoird ~ 
and at 106 ms, o~ening of the "D",C Common" ontaet de=energizea the translator relays 
(K·~·102) l) the punch selector magnets (K,.,202 ) ~ and 'ID",g; Common" r elay K .. 2 . 

At 137 m8~ opening of "a" contact K~2""5 now removes plate voltag trom thifl r elay 
register (deesener gizing K ~12)>> closing of "b" contat!t K",2",,6 seta up t he IIComp~ letion !l 
signal ci rcuit wher eupon closing of "bit cont act Ko12=21in t he relay regi ster at i47 
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mo places ~90 volts on the nComplet1on~ signal line to terminal 12 ~nd impresses e 
positive l20=volt pulse on t he control grid .of 0 2D2l pulse generator (reto Drawing 
R",33486) hoae output i s a Ool=micl"osetDond "Comrletion" p'Jlseo This rulee signals 
mIl to clear the storage r gister read into it the nelct 1I0rd, and send a 00 1 miOlro= 
sCJoond "Print " pulse to the Tape Out put Equipment to start the next cyc~eo 

IXl n Relay Counter Presetting Feature for "Word~Complementn Mode ot O~et!2n 

Operation of ina1 vidual tape units is identical to that ot the ''Wor ds Onlyllt 
mode, but in addition 8 sC8le~ofQtwo reiay counter is ne~ded to permit the printer to 
type a character corresponding to t he perticulor 6 .. digit "Word" in the gas tube r elay 
r rgister during punching of the word in paper tape, and then to keep the printer in,:" 
operative during the next c.ycle while the complement is being punchede 

In employing 0 reley cOunter, it is poss1 ble to have the counter in the wrong 
position at the start of a train of data beceuse o~ some previous usege , an unexpected 
switching transient, or some manirulation of tape equipment, so that j.t i8 neceassry 
to arrange tor some method of presetting this counter immediate~y . before recording 
~iordoComplementft datao Accordingly, at least one sixo"zero" "Blank" si gnal (meaning~ 
lesl to the printer) must be provided by WWl as the "Blank Preset" signalo Since mor e 
t n one "Blank" signal may be needed for other WWl functions, the relay counter has 
b~en arranged so that it remains in the position preset by the first "Blank" signa~ 
r <egardless of the number of similar "Blenk" signal s following 0 ' 

Since operation of the tape units is essentially the same in all modes, a descrip<>' 
tion of timing relat:ions in the re:18Y counter wil~ be considered sufficient for the 
"Word=Complement" mode o For th~s mode, switch 56 is set to "Words and ComplementsVto 

Referring now to the "Blank" Si~nel Preeet timing diagram (drawing D~37301)~ all 
tour cotnter relays (K=4 thru~gh K~7) and "Blenk Preset" relay K~8 are initiall y un­
energized" As betore D the preset c,ycle i8 initiated by a WW1 "Print" signal which 
fires "Print" thrratron V-2, and energizes "Print" relay K~l at teO ms o Closing 
in of K-l energizes "DoC Common" relay K-2 ana reader clutch magnet K=lO?, and de~ 
ionizes "Print" thyratron Vo2 . Again ouring the reeder mechenical cycle, "D .. C CODllDon" 
contact S",102 closes at 42 ma and energizes "D-C Common" rel ay K-2, which de=energizes 
nPrint" relay K-2 and the reader clutch magneto Note that in this mode, there is no 
meaningful data yet present in the relay register because en al~~zero "Blank Preset" 
stored in the WWl output register has kept all seven control grids of the gas tube 
r egister (V-3 through V=9) biased to ... 35 v01ts, end therefore app:Ucetion of plate 
vo~t&ge to the gas tube r eeieter at 50 ms fails t o energize any of the register relays 
(K ... ll through Ko16)o Hence no signal gets throug translator re~ays and select-,or 
magnets to ectuate t he ta}~ punch or printero 

. Leparture from & regular mooe of operation now occurs at 88 ms when c~osing of 
r eacer "Feedout" contact SolOl energizes "Switah" relay KQ4 of the ~elay counter 
t hrough switch ~6"'2 which wss set i n the "Word ... Comp~ement" ros~t1(;n o At 92 ms , "u" 
contact K .. 4",3 C.1oses and e,nergizes "Count" rei.ey K-5 throulh "btl contBct K,,,,602, and 
t e r elay then s8als in through "art contact K."5=9,, . 

Reopening of "Feedout" contact S=lOl at 110 ms de-energizes "Switch" relay K=4 , 
ope~ng "an contact K=4=3o This now has no effect on "Count " rel ay K",S since it is 
: ea.!ed in through it~ own contact o However v closirtg of "b" contact K=4"'1 enerp,izes 
I nterlock Pulse" re.J.8Y K ... ? through "a" contact Ko;",3 end the preset cycle is compl' ~te> 

ed with the closing of "b" contact K",2",8 and. if/suencs ot a "Compl etion" signal.., Th'8 
equipment is now r esdy to rundh and print t he nex' j ~aningf'ul char s ct er from WIll whi rch 
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will be a 'Wor d, punch the foilowing comJ.'lement oniy, and then repeat the CYCJ.8 as lonp: 
8S NWI continues to furnish words and comriementso Reley action fOT thds operation 
will be briefly discussed unoer Section V, page 7 0 

I Vo Effe2t of Multiple "Blank Preset" SigDa~p on Relay Counter Setting 

Consioer now that a second "Blank Preset" signei is furnished b,y WWl instead of 
a "Word", a8 shown on timing diagram D~37301o Relays K=l, K~2, Bnd the reeder perform 
the same functions 8S before, with the exception that "a" contpct K=5=6 i8 now closed 
at 185 ms end 115 volts a=o is applied to "Blank or Presetd reley K=8 ~ As the reeder 
cycle continues, "Feedout" cam contact S""lOl closes at 220 ms end energizea "Switch" 
re.&.sy K~~4 as before, except that "b" contact K .. 4-1 opening at 222 mll now de"'energizes 
"Interlock PulseD relay K~7 . 

At this point it i s important to note that the plrposo of "Interlock Pulse" 
relay K~7 1s to deprive "Count Interlock" reiay K=6 of any voitage before "Blank or 
Preset" relay Ke8 can drop out.. This is just about eccomriishedl' but \le@$US8 of the 
fast drop=out time of Ko 8, an occasional l .. ma pu1se ooes tickie "Count Interj.ock" 
reley K~6 at 231 mao At no t~me haathis critical timing point given r i se to orera­
tional errore either in extensive tests required for this report OT. durine normal 
operation with WWI, since merginal variation of voltages only contributes to a fester 
dropoout of "Interlock Pulse" relay K~7 and complete disappearance of this very short 
pulse~ The pulse wouid have to be of at least 5 ma durat10n before a drop-out of 
"Count" relay K-5 and the resu1tent tripping of the r.elay counter to the opposite 
state would be effected o 

To contirrue with t he remainder of this second "Blank" signal ~ .. ycle a opening of 
reader "Feedout" cam contact S~lOl at 242 ma de=energizes "Switch" relay K=4"closing 
"b" contact K=4~1 at 248 ms and restoring e~ relays of the counter to their original 
preset positions as established by the first "Blank or Preset" signo1o Reclosing of 
"b" contact K~2 ... 8 at 264 ma ("D ... C Common" reiay K=2 having been preyiousiy de=enel'gized 
at 232 me by oreninp: of the reader "D.,C Common" contact) then initiates the "Compleo 

tiona signal to WWl~ signitying that th~ Tape Output Equipment has comp1eted a c.ycl~ 
and i s awaiting another "Blank" signal or a "Word"o , 

Vo ~ord-Comrlement" Mode of Operation 

Referring now to timing diagram D=37303, which ia a contirruetion of L-37301 in 
regards to the elapsed time scele, relay and tape unit timing i n th1 s mode 1 s icienticEI1 
to that of the "Words Only" mode describea in Section II, page;" , as fer as 492 ms, 
except that now the relay counter is now Fert of the 8.1stem by reason of the switch 
settings on the ReMote Controi unito . Tape punch and printer c,ycles ere initiated in 
the norme1 manner at 446 and 457 , ms 0 

At 492 me .. closjng of "Feadoutll cam contact S-lOl noVl js permitted to ene:rg1ze 
"Count Interiock" relay K-6 via "s" contact K",7-9 and "b" contact K=8",7 II the l.4.'ltter 
being.c~osed because "Blank" signals needed to energize "B1ank or Preset" relay' KoS 
are now absent o 

As a result, "b" contact K=6~2 opens at 497 ms , unseals and de=ener gizes "Count" 
relay K.,.'; ., Meanwhi1e "Count Interlock" relay K..,6 seals in at 499 ma through "a" con", 
tact K 6~10 to keep re1ay Ka 5 iso1eted trom energizing v01tage Fresent while "e" oon= 
tect K"'4=3 i8 closedo "lnter 1ock Puise" I'elay K..,,,?s which bad dropped out at 494 me!) 
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and "a" contact K=5~3 which opened at 507 me (as described in Section II) now prevent 
"b contact K=4-~l from dee'energizing "Interlock Pu.1se" relay K ... 7 et 520 mao All. r el ays 
in the counter are de=energ1zed» the counter' s nmi in the "Complement" position, and 
the ~c~e is comp~eted in t he usual mannero 

Upon receipt of 8 "CoJrlp.!.etionlt signel p ""I p:u..C8S the "CorupJ.ement" i n the gas tube 
register and issues another "Print" signal at 543 IDSo The resulting' re.1ay find tsJ::e 
unit operations are Bgain the 88me ss before p except that "a" contact K~5-6 is now 
open ana the printer r eceivee no lJ.5~voJ.t AQC signal through the Translator Releys 
(K=102 for exemple)D hence no character 1a tYJ::ed o The tare punch selector magnet8 are 
energized at 593 ms 1n accordance with relay register l'Ia" contacts to Plnch the 
"Complement" 0 

The cl08ing of reeder "Feedout" caM contact S~J.Cl at 639 ms energi zes "Switch" 
relay Ko 4 9 and the closing of "a" contact Ko 4=3 at 643 me energizes "Count" relay K=6 
via "b" contact K~6=2~ and the latter 8eals in at 650 ms through "en cont8~t K~5~9 o 
Reclosing ot "b" contact KQ4=1 after "reedout" cam contact S~lOl orens energizes 
"InterloCk Pulse" relay Ko 7, the relay counter once again attains the "Word" positionp 
the a.ycle 1s completed at 690 ms, end the system 18 ready ' for the next "Word" o 

. VIo Tape Unit "Stert=StopL Punched Tap!! Fe~dout. and telay Control Reley Functj ons 

Ao "Start-Stop~ 

Pressing of the "Start" button (5-109 on the reader or S0 301 on the printer) is 
necessar,y in readying the tape output eLuipment for operation with WWI after turning 
on t he pcwero Its efrect on the delay control circuits are as follows: pressing of 
the ~Start" button first opens a "b" contsct to disconnect the re~der clutch magnet 
and then closes en "a" contact which energizes Clutch Control relay K~108o A "bit 
contact on this relay o~ens t he reader clutch magnet circuit at a second pointp and 
then an "a" contact energizes the pickup coil of Lela)" CQntrol relay K=l09o A "c" 
contact of K~109 first compietes the circuit to the "buck" coil of this same relay» 
then an "a" contact i n the Clutch magnet circuit closes , and finally K=109 au18 in 
through a second "a" contact and a 4000.-.obm resistor R=l06o 

At this point (with the "Start" button still held down) both K~i08 and K=109 are 
ci oeed p and there are still two breaks in the reeder clutch magnet circuit: one is 
the "b" contact on K=108 ano the other is the "b" contact on the "Start" switch., 
Relea se of the "Start" button first opens the "a" contact and de~energ1 zes Clu't.ch 
Control relay K~108 which in turncJ.oses the "b" contact 1n the reeder clutch magnet 
@i~~t~ FinallY9 closing of the "Start" button "b" contact completes the cir~uit t o 
the clutrah magnet., Only then can "a" contact K=1",6 of the "Pri nt" relay energize the 
clutch magnets> trip the clutch eno start the cem contact mechanism of the tape 1"eeder9 
hence the necessity of pressing the "Start" button after turning on the powero 

Bo Punched""Tatle Feedout 

In the tape punch, punched tape must travel from the perforating mechanism a 
di stance of three or four inches to the point st which it emerges from the teBr'"'ol~f 
guide, so that aft er completing an outrut tapeg the "Feedout" buttoD on the tape 
plnch is pressed to feed out about six inches of blank tepe » ~ which the t ape CfJl1 

be torn off n ObviouslY9 of the llIFeedout" button is not used» three or four inches of 
data bearing te pe will be left inside the tape punch when the tepe is tern offo 
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A possibilit,y now arises here someone might press the "Feodol\tn 'button assuming 
thet the computer hea finished reeding out data, ano spojl the tape o To avoid this 
cor.«iition, the "FflEldout" button is rendered electrically inopet;'etive by mElsns of the 
ntlnlock· ... >l.orck Control, WW1 Input" sn tch when the l atter is in the "lOCK CONTROL, filiI 
INRJT" pod tioDo The "ClesrR pushbu·tton on the Remote Control box j e likewise rendered 
ineffective by t he same sw1tchg since it is also possible to spoil the preparetion of 
an output tape by inadvertently pressing the "Clear" pushbuttono 

De Delay Control Relay Function 

The printer must frequently execute tabular movements of the carriage~ carriage 
returns, shift s for capitals or symbols, end other tuncticns which would cause it to 
fall behind control signals from the tepe reader, so that obviously some kind of delay 
must be provided to make the reader pause while the printer completes 8 tunction o This 
is accomp~ished b.Y contacts in the printer which first deQenergize the reader clutch 
magnet and then ener gize "Clutch Control" relay K",108 which i n turn opens e "b" con"" 
tact in t he clutch magnet circuitn The reader cem shaft rotates to the point at 
which the c~utch automatically disengages and stopa The clutch magnet is not able 
to trip the clutch until the printer completes its tunction c 

Energizing of "C~utch Control" reley K=108 maintains voltage on the pickup coil 
of -Delay Controi " rel8.1 K-I09 during the delay period when a""c is flowing through 
one of the printer machine function solenoids that actuate the keyboardo This current 
flow creates 8 voltage drop across the buck coil rectitier SR""lOO and its rectified 
output causes "telay Control" relay Kcl09 to drop out and open the reader clutch 
magnet circui t o By t his time K",,108 has had time to close and me1ntain the open cir"-' 
cuito 

Completion of a machine function closes the delay contacts, deoenergizes "Clutch 
Control" r elay K~108 which then energizes Delay Control relay K=109 Q An "a" c0ntact 
on Kol09 then completes the clutch megnet c1rcui t~ whereupon the clutch is trippeci 
and the reader starts out · on the next c,ycle o 

V110 Special Cirquit Provis1ons 

In preliminary operational tests on the breadboard version of t he tare output ' 
equipment g considerable difficulty arose from excessive transients put out on both the 
Soc and d~c power lines with amplitudes in the order of 100 volts or more and of fre- . 
queucies in the megac,y~le region ~ ReF filters proviaed in the printer for the @ent~i= 
tugolly=@ontrolled governor motor were insufricient for WW1 standerds so additional 
filtering consisting of 1~8 and C=39 was provided in the 115=volt A=C power line st 
the point ot entry lnto the relay cabineto 

In turning on the power to the tape output equipment, the possibility of orig­
inating 8 spurious "Completion" signal is eliminated by means of an R~ network con= 
sisting of R .. 67 , R ... 68 11 and C",26 connected ill the ,:\>90 end ... 3C volt lines immediately 
after the single-stage L ~C filters o Condenser C=26 limit, the rete of rise of voltage 
on the "CompletionOO signsl ~ine to approximstely 204 x 104 volts per second, which i s 
suft1~1ently low enough so that the pulse generator sees no more than approximatel y 
00 8 volt at the instant the \~90 volts is turned on, and cen therefore produce no O~l­
microsecond "Completionm si gnal to interfere with other WlI operetions o Note that 
this R=C network may be rendered ineftective if power to the Tepe Output Equi pment is 
turned on and off b.1 means of the lever switch on the reck power control unit9 s i nce 
it 1s ent i rely fOssible t hat the ·~90 mey appear before t he ,...,30 ll i n whi ch case a splri OUB 
"Completion" aignal would r esult., 
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Large amp~1tude relay switching transients are e~imin8ted from the ~150 ~ine by 
means of 8 two~st8ge filter contain1ng 1=49 LQ 5, end C=29 through Co 3lo Any remain­
ing transient effects are les8 then WW! specifications of 105 V91ts peTmissib~e m8X~ 
imum o 

VIII 0 Power Reguirements n Recommend~d Fuse Reting!n end Circuit Conditions for ~~ 
ginel Operation . 

The following tabu~ation shows the maximum e=c end Q~C current inputs to t he 
Tape Output Equi~ment during the various indicated modes ot operation at reted nominal 
voltage, the tuse capacities required, and voltages resulting in marginel o~erationo 

TABl.E 11 

'Recommended Minimum 
Supply Terminal Maxo M111iam}2s. . 3AG Fuse S~ zel:b Voltage for 
Volts NO g One",Hote Six-HOle -:-xalll?ft~ __ Marginal Opprati on 

CD:1.50 E208 002 0.3 1/2 (Note 2) 

",30 E2 ... 6 00 1 0 ... 1 1/2 ,=1 (Note 3) 

~15 E2-4 15 15 1/2 =11 (Note 4) 

<!-9O E2~3 Ovl O~l 1/2 4>40 

<>150 E2~7 21 140 1 e>115 

115 AC (203 amperes) 3 (Note 1) 95 

Note 10 L~'~ltusG "SlooBlo" Cato Noo 313003 ~ 250 volts or equivalent; all others 
Cate No o 312500 (1/2 amp.) or Cato No o 312001 (1 ampo) or equivalent . 

Note 20 Margin expressed in terms of minimum voltag~ on termjnal s E1=1 through El-e 
necessary to fire relay register ges tubeso These voltages range from Q>170 
to 1!.18'7 voltso 

Note 3~ Equipment operates 8etisfectorily with almost negligible bias at this point , 
but disconnecting laae stops operation i~tantlyo 

Note 40 Reader shaft stops at ~lO volts; all relay register gas tubes fire at =3 volts o 

lXo Summary 

The Tape Output System hes operated dependab.~ over a ~erjod of several lllonthf1, 
except for usua;' diffiCUlties ~ncountered in the tepe units, such as a) stalli.ng mild 
scorching of cri ving motors i n tape pmch and reader beceuse of incorrect fus.tng Bnd 
i nsufficient ~ubr1cation reaching the shaft bearings, b) bad arcing and burming of 
reader "D""C Common" cem @ontact, c) sta~1ing or jamming of carriage r eturn mec'beni am 
i n print er, or d) printer governor=motor ino~erative because of faulty governor CI)ntacts o 

The ~oesibl1i ty of Ta J:8 Output ,syateD!. rai~ure as a r esult of sticldng of :f 'elBy 



rin Jiot 02 fa 

UTes cal! b j.' minated by a carefu..l chElIt" of ell plug hi Type ' TelBYs for ~ nc; 
~' IT ct rtHd.Cua:!. e .d heel= piece p settings d Fl)r the T<as:1aue:L toe . ot-ti g ep 
of l~ ~ Oc5 mi~ .m aurae et een the rmot~re Bno the butting e Cl the ~el 1 
130re by meena of "'t~eler g~uge) ia re©ommeno€ld o For the 1 .... p1~ gap ~!i'leom red 
by ta ler gage be :ween the hinged ena of the flrmature ano th' abutting end or the 
he 1 piece ot y "frame" with the armature held closed ) 8 cl e rlm IC8 of 1 0 0 ,;: 0,,5 

18 also re nded ~ 
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