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1. 01 This section provides the schematic wir-
ing diagrams, including circuit boards, 

for the DATASPEED Tape Receiver 4B. Refer 
to the appropriate related sections for descrip­
tive information and diagrams concerning the 

tape punch (DRPE type) or optional feature units 7 
used. It is reissued to include engineering 
changes and additions indicated by marginal I 
arrows in the wiring diagram index. .__J 

1. 02 The attached material consists of Tele-
type Corporation diagrams. Part 2 

WIRING DIAGRAM INDEX lists the title in the 
first column, the number of control and diagram 
sheets in the second column, the diagram number 
in the third column, and the last column lists 
either the current issue number of the control 
sheet covering all sheets of the diagram or the 
issue number of any diagram that does not have 
a control sheet. 

Prepared for American Telephone and Telegraph Company 
by Teletype Corporation 
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SECTION 592-812-400 

2. WIRING DIAGRAM INDEX 

TOTAL 
CONTROL 

AND 
DIAGRAM DIAGRAM CONTROL SHEET OR 

TITLE SHEETS NUMBER DIAGRAM ISSUE 

SCHEMA TIC WIRING DIAGRAMS - HISPUC Power Supply No. 148850-52 . 1 6405WD 10 

- Tape Transport Assembly No. 320400 
(Module R) 1 6989WD 2 

Multivoltage Power Supply No. 302720 1 7058WD 2 

- Receiver Control Assembly No. 302762 
(HSEDC Module B) 1 and 12 7063WD 5 

Controls Assembly No. 302790, Sender 
and Receiver (Module N) 1 7070WD 1 

Receiver Station Control Assembly 
No. 308463 (Module H) 1 and 3 7406WD 2 

- Receiver Distributor and Punch Driver 
Assembly No. 308502 (Module D) 1 and 6 7412WD 2 

- Send-Receive Terminal "Y" Cable Feature 
Assembly No. 308514 for Single Data Set Oper-
ation (Switch Installed in 4A Sender), (Module X) 1 7419WD 2 

- Discrete Calling Generator, Optional Feature, 
Assembly No. 308512 (Module V) 1 and 2 7420WD 2 

- High Speed Tape Punch DRPE600, 800, 802, 
803, 805, 806 (Module M) 1 and 2 '7565WD 5 

CIRCUIT BOARDS 

TB186 Terminal Board 1 149186 3 - EC320 Truncated-N Distributor 1 172320 13 - EC327 Truncated- N Distributor with 
Reset Stop Element 1 172327 7 

EC348 "INHs" (2) Common Emitter 
Amplifiers 1 172348 1 

EC352 "FAN-OUT ("OR" Gate without ) 

Biasing Resistor for Reset Pulses) 1 172352 3 - EC353 Ring Driver Amplifier and Ring 
Driver Reset Amplifier 1 172353 3 

I 
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ISS 2, SECTION 592.,..812-400 

TOTAL 
CONTROL 

AND 
DIAGRAM DIAGRAM CONTROL SHEET OR 

C TITLE SHEETS NUMBER DIAGRAM ISSUE 

EC356 "INH" Gates (4) 1 172356 4 

EC357 Inverters (4) 1 172357 1 

EC364 Pulse Amplifier 1 172364 2 

( 
EC382 Signal Delay RC Integrator 1 172382 7 

EC383 Pulse Amplifiers (2) 1 172383 5 

EC406 start-stop Oscillator, 2100 Hz 1 172406 1 

EC426 "AND" Gates (2) 1 172426 3 

EC428 Filters, Capacitive ( 4) 1 172428 2 -
EC441 "JPS" 1 172441 2 

EC457 Fixed One-Shot, 2 ms 1 172457 6 

( EC468 "JPS" 1 172468 3 

EC501 "AND" Gate (1), "OR" Gates (2) 1 177501 3 

EC502 "AND" Gate (1), "OR" Gates (2) 1 177502 4 

EC503 "AND" Gates (4) 1 177503 4 

EC504 "OR" Gates (4) 1 177504 3 

EC516 "PP," 9 u sec Power Pulser 1 177516 9 

EC546 Gated Osc. Amp., Adjustable from 
4 to 45 ms 1. 177546. 5 ~ 

EC581 Power Amplifiers (2) 1 177581 5 

EC584 Fixed One-Shot 70 +14 ms 1 177584 5 -
EC589 Fixed One-Shot 200 u sec 1 177589 5 

EC597 Fixed One-Shot, 1 ms 1 177597 5 -
; EC 101 "JPS" and Inverter 1 303101 1 

EC 119 "FF" 1 303119 1 

EC138 "JPS" 1 303138 1 -
Pag.e 3 



SECTION 592-812-400 

TOTAL 
CONTROL 

AND 
DIAGRAM DIAGRAM CONTROL SHEET OR 

TITLE SHEETS NUMBER DIAGRAM ISSUE 

- EC601 Gate, 6 Input-3 Output Special 1 303601 3 

EC603 ''INH" Gates or Inverters (10) 1 and 1 303603 5 

EC606 "EFs," NPN (8) and PNP (8) 1 and 1 303606 3 

EC618 Resistors, 5. 1 K each (31) 1 and 1 303618 1 

EC635 Photo Amplifiers (9) 1 and 1 303635 4 

EC640 "OR" Gates (5), 3 with 8 Inputs 
and 2 with 2 Inputs 1 303640 1 

EC641 "AND" Gates (5), Detectors 1 303641 1 

EC671 "FFs" (3 ), Regenerative Ring 1 303671 1 

EC675 "IPS," "GATED OSCILLATOR" 
and "FEED-OUT GENERATOR" 1 303675 8 

EC679 "PADs" (9) 1 303679 1 

EC680 "OR" Gates (7), Vertical Parity 
Logic Tree ( Optional Feature) 1 303680 1 

- EC681 Circuit B with "OR" Gates (2), 15 ms 
Delay Inverter, "FF" and "EF;" Circuit B 
with Pulse Amplifier and "FAN-OUT" Gate. 
Vertical Parity (Optional Feature) 1 303681 2 

EC684 "AND" Gates (2), "OR" Gates (6) 1 303684 1 

- EC693 Two-stage Amplifiers (2), "POR" 
Power-On Reset, Inverters (2), Inverters 
with "EF" Amplifier (2) and ''EF" Amplifier 2 303693 2 

-- EC695 Ten-Circuit Station Control Logic 2 303695 4 

- EC730 "DRIVER" Control Circuits for Punch 
(DRPE) Magnet Coils 1 303730 5 
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NO NOTES 

I. REFER TO 6ll06WD FOR ACTUAL 
WIRING DIAGRAM. 

• 2. ALL VOLTAGES DC UNLESS OTHERWISE 
SPECIFIED. 

3. 

11. 

5. 

6. 

7. 

B. 

9. 

10. 

II 

12. 

13. 

ALL RESISTANCE VALUES IN OHMS. 

TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESES ARE FOR REFERENCE AND 
ARE NOT MARKED ON COMPONENTS. 

ALL CAPACITORS IN MICROFARADS. 

BBl,BB2, & BB3 ARE THREE SHORTING 
PLATES WHICH CONNECT THE CAPACITOR 
TERM! NALS. 

REFER TO 1118850-52 FOR ASSEMBLY 
DRAWING. 

THE 15 OUTPUT LEADS COMPRISE A 3 FT. 
CABLE WHICH IS NOT TERMINATED. 

SL-BL INDICATES SLOW BLOWING. 

REFERENCE SPECIFICATION FOR TELETYPE 
CORPORATION EMPLOYEES ONLY 

SOME UNITS DO NOT CONTAIN R5 
8 R6 BLEEDER RESISTORS. 

SOME UNITS HAVE A 10,000 MFD. 
CAPACITOR. ( CBI 

SOME UNITS HAVE A 148857 2 OHM,25 
WATT RESISTOR. 
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6405WD A 

REVISIONS 
ISSUE DATE AUTH. NO. 

2 I 1- ~ll-1111 DHftDft 

3 6-3-65 97uu~ 

4 2-4 -66 89711 
- 5 II - I - 6 6 88034 

6 11-23-66 92189-RC 
- 7 11-8-67 94593-JI 
- 8 3-20-68 95401 

9 7- 29-68 94593-1 
_ _.io ___ 7._-___ 30"----68__.._9._5.._0..,>9"'8 ... -..._.2 I 

SCHEMATIC WIRING 
DIAGRAM FOR 

HISPUC POWER 
SUPPLY 

308480 
ASSEMBLY NO. 148850-52, 

APPROVALS 

D AND R E OF Ill 

~/ 

E-NUMBb 

PROD,NO. 6405WO 

DATE 11-25-65 

P.D.FILE NO. I-Al43AA 

DRAWN G. R. S. CHICD. /,:,~ ' 

ENGD. R,C.H. APPD. •.::. 

TELETYPE 
CORPORATION 
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NOTES 

I. REFER TO 6990 WO FOR 
ACTUAL WIRING DIAGRAM. 

2 I 

2. REF. SPEC. FOR TELETYPE PHI 

3 

CORP. EMP. ONLY: ' I 
t---t--------------t IE8/JHH / I I 115 V 

3. ALLVOLTAGESACUNLESS , ,1 (LS) 
OTHERWISE SPECIFIED. 

4. TERMINAL DESIGNATIONS 
ENCLOSED IN PARENTHESIS 
AREFORREFERENCEANDARE 
NOT MARKED ON THE COM­
PONENT. 

5. ASSOCIATED CABLE ASSEM­
BLIES: 

312735- TAPE PULLER 
MOTOR 

312735- TAPE WINDER 
MOTOR 

6. ASSOCIATED LEADS: 

304153- (2) AA TERMINAL 
BLOCK 

176163- (3) GROUNDSTRAPS 
FORTAPE PULL­
ER MOTOR, 
WINDER MOTOR, 
AND BACK-UP 
DRIVE MOTOR. 

7. 320397 a 321083 MOTORS 
HAVE TERMINALS PROVIDED 
TO WIRE FOR 50 CPS OR 
60 CPS. THE MOTORS SHALL 
BE WIRED FOR 60 CPS 
UNLESS OTHERWISE SPECIFIED. 

8. WHEN POWER IS TURNED OFF 
ON ASSOCIATED CABINET 
AC CURRENTIS REMOVED 
FROM THE TRANSPORT 
ASSEMBLY. 

9. ) INDICATES MALE AND 
~ INDICATES FEMALE TER­

MINALS. 
0 DESIGNATES TERM. ON 

TERMINAL BOARD m DESIGNATES FRAME GRD. 

11. NETWORK TELETYPE 
NO. NO. 

153631 

470 0.11 

~~ 
I 2 

FRI 

TRI 
TRANSFORMER 

s~~!l~!]ll,E ~ 
(2) (4) (2) 

RP= 8.5 OHMS 
RS= 2.25 mOHMS 
VP= 117 VAC 
VS= 9.75 VAC 

PHI 
/2 
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I 0 
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I 3 
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I AMP BRI 
TAPE PULLER l t (I) 

'°\~) MOTOR 

TBR4 □-lt--_....,(l'-i) ~OT. (2) )TBR4-2 MOT. ,------
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I 

BR2 
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( I } 
CRI ;~ 3. 
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M~ NOTE7 

TBR4-4 

l2) ---
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, ~ SWRI 
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2) 
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6989 WD 
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') 

1aau11 
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4 MI l TAPE WNOER 
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(3) 

4 H2) 
NOTE7 

REVISIONS 
DATIi AIJTH NO. 

6-~ /..F. 7 18364-R 
12-1!."l- 6 7 <;j4 ....... 3_n E 

.... 

0 

-

C 

SCHEMATIC 

(2)1 

1TBR3-3 WIRING DIAGRAM 
FOR 

DATASPEEO m -
(2) - SWR2 RECEIVER 

I ; C TAPE WINDER TAPE TRANSPORT 

~ 
ASSEMBLY 

( I) 
320400 

B 
• - MODULE11R11 TBR3-I 

APPROVALS 
DMaR EOl'M 

J#!7< L/J .. -
•·NUll■D 

NOD. NO. 6989WD 

DA'H: II- 10-66 
f'.0 l'IL& N0-1-55.148/1!6.II !IIA 

DIIAWN TR CNK~L~ A 
..... JE.0. Af'f'D/r,/·tG{l 

TELETYPE' 
COIIPOIIATION 

2 6989 WO 
6 ' 7 



NO. NOTES 
ALL VOLTAGES DC UNLESS OTHERWISE I. SPECI Fl ED. 
TERMINAL DESIGNATIONS ENCLOSED 

2. IN PARENTHE$ES ARE FOR REFERENCE 
AND NOT MARKED ON COMPONENT. 
ALL RESISTORS 1/2 WATT AND RESISTANCE 

3. VALUE IN Ol1MS UNLESS OTHERWISE 
SPECIFIED. 
ALL CAPACITANCE VALUES IN MICROFARAD! 4• UNLESS OTHERWISE SPECIFIED. 
REFER TO SPECIFICATION 5· TO DETERMINE PROPER VALUE REQUIRED 
➔ INDICATES MALE TERMINALS 6· ON RESISTOR RI 

7. )-1NDI CATES FEMALE TERMINALS. 

REFER TO 7059 WD FOR ACTUAL WIRING 8· DIAGRAM. 
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REVISIONS 

SSUE DATE AUTH. NO. 
I --~ 1"'~"'4-A 2 /0 ;Loi IB ! ~(.,? 

SPEC. NO. 
SCHEMATl,P WIRING 
DIAGRAM rOR 

MU L Tl-VOLTAGE 
POWER 
SUPPLY 

ASSEM NO. 302720 
APPROVALS 
DANO R E OF M 

I i 
E-NUMBER 
PROD. NO. 70 58 WD 
DATE 3-18-64 
P.O. FILE N02--98J34.184A 
DRAWN G.J.M. IApp-~ .... 
ENGD. F.K.H, ICHKD. ',1\,1 TELETYPE CORPORATION 7058 WD 



NO. NOTES 

I. PAGE NUMBERS FOLLOWED BY A "B" DESIGNA­

,, 

SUPPORTING 
INFORMATION 

CATEGORY NO. 
TION INCICATES WIRING BEFORE CHANGES 1-------------+-------t 
WERE MADE. PAGE NUMBERS FOLLOWED BY 
AN "A" DESIGNATION INDICATES WIRING 
AFTER CHANGES WERE MADE. 

TC 482 U-661 SEE Rao ROUTINE 15 
FOR USF OF THIS FORM 

CONTENTS SHEET 
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X D< 
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7063 WD 
REVISIONS APPLYING TO 
THIS CONTROL RECORD 

ISSUE DATE AUTH. NO. 
,__ I 7 -6- 67 18385-R 

--- 2 11-14-67 94788-8 
-3 12-15-67 94943-D -,_ 4 3- 28-68 95284 

-- ·-- 5 5 - 3-68 95499 

ISSUE CONTROL 
SHEET_I _QF_I_ 

SCHEMATIC 

RECEIVER CONTROL 
(HSEDCI 

(MODULE "B"I 

MODULE ASSEN. NO. 302762• 

WD NUMBER 7063 WO 

[ DRAWN G.J.M lcHKD.G.D.B 
: L-----+--i-:---+--l---+--l---+---l--+--!1-+---l-+----+-+----+-+----+-+-~ENGD. J. c. T. IAPPD. P.G.W. 

TELETYPE 
CORPORATION 
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7063 WD 
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C 

D 
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IP" 

2 J 4 5 6 7 I 
NO. NOTES 

I. FOIi ACTUAL WIIIING DIAGIIAM ilEF' 
TO 70e4 WD. 

IN MODE 
2F6, 

SR MODE 6F3 
BK MODE 
2D6,"82 

6F4,IOB2 

EOB MODE 
2E7 
1D82 CK1 MODE 

2C2,9F8 
CK2 MODE 

2 2 

au MODE 
2E8,5C2 
lE8, 6F4 
.3EI 

DEL MODE 
2D8, 7F2 
3B2 
6F4 

2. 

REFERENCE SPECIFICATIONS FOR TELETYPE 
CORPORATION EMPLOYEES ONLY. 

IIC7 ,2E8,6F4,6C7 7E8 

IILDCK LOW REG. SET. ____ J--tt;:;i-c..._ ______ t- ____ ,. 

4El ~ ZBll4D 1>-=-E ___ --, 
EC:5!56 

JBl28 

A9 

(ACC.) 
BLOCK 

PRIME 

6 5 6C6 

ALL VOLTAGES DC UNLESS OTHER-
S. WISE SPECIF'! ED. 

PROGRAMMER TEST 

TERMINAL DESIGNATIONS ENCLDSED -oGR•--R MODE i,usHausnwDNBso, sw2ncHI - '""" -- - - ; ~~~ r-1'""" -- - ,_ -- - - -- -t-- -- - .-- --7 IN PARENTHESIS ARE F0R REFER- rn ~ I 
4• ENCE AND NOT MARKED ON COMPO ADVANCE SWITCH 

.__,...:E;;..N,;_T..:S;.;.. __________ ----, 

11. 

6. 

7.. 

9. 

ALL IIESISTORS 1/2 WATT AND O C 
RESISTANCE VALUES IN OHMS. > 

~:~~;; ;: .. ,= "~f,v: : }i\ )t\ ! ! ):.\ i~\ ):.\ }.~\Ii 
o. DESIGNATES TERMINALS ON sw1TCHEs : " - 12v I 1 o ,o I I 1 , 21 • , 2, 

PROGRAMMER (5) L ,------.... vNoTE ,11 I I 
:::ANCE __ (_6_)+-' :'"'"'-'--i-~SI OS It<v'----t---•--rl- ------- I ._ ____ _, '--~---........ I '\7 DESIGNATES GROUND 

,f, DESIGNATES FRAME GROUND 

WIRING LEGEND• 

lT ~~~~<:,WR PIN OR CIRQJIT 

HORIZONTAL POSITION 
VERTICAL ROW POSITION 
MODULE LETTER 
COMPONENT DESIGNATION 
AREA OF SCHEMATIC 
SCHEMATIC SHEET NO. 

-- INDICATES VOLTAGE: POINT 

f INDICATES ·TEST POINT 

POS. EC 

tlltll ECI06 J,R PNP E.F. 

ZB22 ,ceoe F',G. NPN E.F. 
ZIIII07 EC327 A TRUN.-N 01ST. 
ZllllI2 EC32D B TRUN.-N DIST. 
Zllll2I EC502 C FAN OUT 
Zllll3 EC341 B PULSE INHl•T 

JBl28 

K Pl 2D0..S J I L --~2-;-;-- ..J I 
Zll504 EC606 

EC5119 I 
I ~-----. ---+-----~= ~ .------.. ...--I 

PUNCH TEST 
SWITCH 
SWII01 

NOIIM. I SECT I (RDI!) 
~ m.c 

TEST ALL 

I~~ 

I 17 19 14 34 15 ,s 5 25 : 7 27 I 

1/f\ I;\ (:.\ ~\, <,:.\ ;(,:.\ 'I;\ (.~\. !i\ ~i\ i 
·. i I 

I ~~ ~- ~~ ~~ I ~~ l__ -- - -- -- -- --t---- --- --- -- _,____, -- -.--- -- - - -- _J_ - -- - .--

SR IIN 
11112 ----o 11113 ~ t 

s 
/OIi--.__ ZB422D 

{,.____ u•___,,... \ EC5D4 

N' p, 

EOB CK1 CK2 _ , BU DEL -----• 
11B4 ---.11811---11186 --.t1l111 __ _,. 1117 

EC502 AND ECII03 USED AS FAN ~T WITH -112 ~1!-F"-----~--+------t----4---_- _ _ •,__-_--_If B_\ 
10. NO +I ■AS VOLTA GE SUPPL I · NON 1 !,..._ PAD OUT ZE!I ' 

EDC H INHIBIT 1ui1A H i~~r " ,. D 

- - - - ~ - - -r- ----, - - ,__ -- -- ~ - -- --· - t- --, 

J.1 It L f M IA. D J. ~ L. 11 u-1, _ 
R'::4/JH4-21 - REV.CH.ON SENDER READY BLOCK NUMBER ILOCK l-~1---------------; ZIII03A 2E2 SR BN BK 

t ~ NOTE 17 
ENO-OF-IILOCK CHECK CHAR. 1 CHECK CHIii. 2 IIAFK UP DELETE 

DELETE CHARACTER RATE NOT TO EXCEED EC503 F 
1800 BAUD, 5.55MS PULSE RATE.EOB I -j PUNCH TEST SWITCH 

12. CHARACTER MUST BE DELAYEDATLEAST NOTE 10-~ SWHOI 
6MS BY SENDING UNIT WHEN OPERATING 

ALL T;o- ECJ 
N 

F" p F 

EOI cu CK2 :BU DEL I 
C I IJ : B C I 

N S ' f N ZB~QI. i j_ . ECUl..J 
-t- -- ...... --,------.--

I S D Zl405 I R 
L_ EC327 

. - ~ --..rciiiRAMMER -- - ,__ --

AT SPEEDS ABOVE IBOOBAUD. r NORM N 
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1 rtFOII l'l,:~=====---t--BN LOW RESET "" NON-~gf 4E3 
STOP PfllME H r-,!_ 

Zl4211 '-------'-<, 
ICICII RING 

!_ RESE ND ERROii 
2F6 

ILDCK ADVANCE 
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JBl28 
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PUNCH TEST 1ST 
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I I ZB208C ~ i ZB417C ___ ,._.,solOB FF N L-----..11---REV. CH. ON ECl71 EC501 
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C0UNTEII 

I AD JI LM I 

I---·->----~-.--- I 

32~29 

V 

33 K_,o 
V 

7 

BLOCK Hl•LO CONTROL 

OTE 17 

I 

7 
I 
I 

9 10 13 1 I, I 7 8 22 2J 25 21, 11 12 17 11 19 M 1 j 1 ! · ~_) ~'_/ >-'J ~,_) ~~ ~~ ~,_) ';-,_) ~•_/ 
IN 

NOT LOW 
3CI, 2FI, 

ILDCI LOW 

IIEG I STEIi SET 
1AJ 

Z82118 
ECITI 

1• 

IT 27 
I 1A~ 

PIA 2! 
FF oai,!!.... 

POA l! 

BLOCK LOW 
REGISTER 

B 

BNLOWIIIESEtl IF:S 

,1 1 .x 
14--41~t-+----------<~------' 

Z8215 
ECl,01 

IL 
,....,_ 11£3 

ZB1181 
EC357 L _______ _ 3 -------

T "'-"" _J NIGH 

2 

I 
I 

_____ ,__ _ _J 
L r---._ .__ __ ILDCI HIGN 

.._ __ .,.I 011 \ II ERII0R RESET l'llfllE 2 FI 

L-----------------------------------------------1'-,I /1----- . 2F5 L./ I 

J 4 I ' 

Zl42JI 
EC504 

7 I 

I 

• 
7063WD 

SEE ISSUE CONTROi. R£CORO FOIi COIi-, 
PLETE LIST OF SHEETS COMPRISING THIS 
W.D. 

BLOCK HI-LO CONTROL 

RECEIVER CONTROL (HSEDC) 

(MODULE Bl 

ASSEMBLY NO. 302762 

APPIIOYALI 

D AND II 

l•NUMIIII 

PIIOD, NO. 7CKIIWD 

DRAWN G,J.M. 

ENID. J.C.T. 

TELETYPE 
COIIPOIIATION 

7063WD 

' 

A 

I 

C 

D 

I 

' 



I 

C: 

D 

E 

F 

■ TC•N1~1 

.. 
2 

SHEET NOTE: WIRING IN AREA B5 CHANGED 
TO IMPROVE FEED ALARM CIRCUIT. 
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4F2 

GATED CLOCK 
289 

PUNCH COMMAND 
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2G3 
REMOTE 
ERROR 
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a 

PUNCH TEST I ST STORAGE 

I 

s1 
~ 1!D2 

TEST PRIME 1 
983 

2ND GATED 
LEVQ. I 

9FJ 

4 

s2 
............ ,103 

~S3 
1!D3 

TEST PRIME 2 
984 

2ND GATED 
LEVEL 2 

9F4 

TEST PRIME J 
984 

2ND GATED 
LEVEL 3 

9F4 

I 

,~S4 
. 1104 

TEST PRIii£ 4 
985 

2ND GATED 
LEVEL 4 

9F5 

6 

...____ 55 
' ..----11 D5 

TEST PRIME 5 
981, 

2ND GATED 

LEVEL 5 

9FS 

,..._S6! 
11D6i 

I 

TEST PRIME t. 

986 

2Np GATED 

LEVEL t. 
9FII 

7 

.........- S7 
11D6 

TEST PRIME 7 

987 

2ND GATED 

LEVEL 7 

9F7 

58 ~, 

11D7 

TEST PRIME 8 

988 

2ND GATED 

LEVEL 8 
9F7 

• • 

' 
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W.D. 
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CHARACTER REG I STER 
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RECEIVER CONTROL ( HSEDC) 

(MODULE Bl 
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D AND II r..fW M 

l•NUIIIIII 

PftOD. NO. 70"3WD 

~TE 9/28/t.4 

P. D, FILE NO. 2-96. 134. 184A 

DIIAWN G.J.M. 

TELETYPE 
• COIIPOIIATION 

7063WD 
9 

A 

I 

C 

D 

E 

F 



A 

I 

C 

D 

E 

F 

r 
2 3 4 5 6 7 

SEE SHEET I FOR NOTES. 

TRIODE INDICATORS 

r---------------- - -------- -- -- ------- ---- - - -- --- -------- - ------ .-- . - --- - - - - - - - - - - : - ---A., 
I 1170K TYPICAL TRANS, READY BLOCK NUMBER BLOCK END OF . CKECK CHECK BACK UP DELETE , 
I 3027117 (150 PL'Sl BLOCK CHAR. I CHAR.2 
I INDICATOR ASSEM. ~H,'H'---+-- BN BK EOB CKI CK2 ---
1 

DEL 

I 051101 C 
I B 

: 2 SI IDII 3 BN 1D11 4 BK IE5 5 EOB 1D11 CKI 1D6 6 CK·2 1D7 7 BU 1D7 a DEL IDB 9 ' : 

~-------------------------------------·- -----------------------.----------------,-----A J 

1 HOR I ZONTAL CHECK CHARACTER 
I 3027117 

I 
I 
I 
I 
I 

INDICATOR ASSEM. 

DSII02 

r---- - - -
2 

I 
I 
I 
I 

SPIRAL CHECK CHARACTER 
3027117 
INDICATOR ASSEM. 

: DSl20I 
I 
I 2 1---------
1 
I 
I 302761 

I 0D3 

--------------~-----

SI IOFII 3 S2 IOFII 4 S3 IOFII 

SIi S5 

S5 IOF6 6 

I INDICATOR ASSEM. BN I 

C 
B 

C 

SIi IOF7 7 S7 IOFB 8 S8 IOFB 9 : I 
- - - - -- - - . - - - - - - - - - - ..!- - - - - -t· 

' A 

:-02 ~ 
I . I L _ _ _ _ _ _ _ _ _ 2 _ l'TA IIE3 ___ 3 _ BUE 3F5 ___ 4 FA 5C5 _________________________ BN I 1185 _ 7 · _ BN2 IIBIS _ 8 _ _ BN3 IIB6 _ 9 _ t- ____ -~ 
130271111 r--===-c==-----<1.......,==_,~-- . A 
!INDICATOR AHEM ERRORED BLOCK I MPL BLOCK LOW FEED _REV.. FIGS.DETECT LTRS.DETECT INSERT Fl~S I 

:DSl301 _,·n.n.,"-+- BLOCK ERROR CHANNEL ·-'--"'''- ·-+-•"'"'- : 
I I BK BL FE RC FD 1 
I I 
I 
I 

• 

k-'--:E!!!.!f!... ___ _2_J~!!II _____ 3 __ B.!:._~3 ____________ 5 __ F:.,5~ __________ ~C~E~ _ !. ________ -~ ac11 _ ...!.. _______ 1 ____ A7 
1UNITS - 30271111 ., _.,_ _______ .._ _______ -+---------+~-------........,c--------+--.....,.----"'<l>t--+-+➔ 

IINDICATOR ASSEM O I 2 3 II 5 15 · 

: DSl30t..c-..nru•~-
I 
I 
I 

I I 03Cl5 2 13CII 3 23Cl5 4 33Cl5 5 113CII 53C6 6 L-------- ------ - --- -- - - - ------------ - - - - - - - - - - - --- ----- -
I TENS - 30271111 
lINOICATOR ASSE 

:os1110_1_nn,-­

I 
I 
I 
: 1 00 3El5 2 IO 3EII 3 20 3El5 4 30 3El5 5 110 3EII 50 3E6 6 

II 3C7 

60 3E6 

L.----------- --- --- -- - - - - ---- ---- - - - - - - - - - - --- - ----- -- -

2 4 

7 7 3C7 ------
~ ___ a 3C7 _ ..!_ _____ _ 

7 70 3E7 '8 --- _...._,_ 

6 

I 
I 

C I 

•IIOVOC 

I 

- ~ 3E7 _s - - - - - _j IV AC 

7 • 

Ill. c:i 

!il~i _, C 

c~~ 
... z"' i8~ 
~~ 
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~~~ 
i~~ 
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~~~i: 
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2 

9 

7063WD 
REVISIONS 

ISSUE DATE AUTH. NO. 

I 
2 

7 - 6-67 18365-R 
12-18-67 94943-D 

SEE ISSUE COr+TROL RECORD FOR COIi-, 
PLETE LIST OF SHEETS COMPRISING THIS· 

w.o. SHEET II . 

TRIODE INDICATORS 

RECEIVER CONTROL (HSEDC) 

(MODULE Bl 

ASSEMBLY NO. 302762 

APPROVALS 

Io, M 
• 

E-NUMKII 

PROO. NO. 70113WD 

11-111-1111 

P.D.F'ILE NO. 2-011.I311. IIIIA 

DRAWN 6.R.S. 

TELETYPE 
CORPORATION 

7063WD 
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I 
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r 
2 3 

110. NOTES 

A I. REFER TO 302790 FOR ACTUAL WIRING 
DI AGRAM. 

2. CROSS REFERENCE AND CIRCUIT ELB~ENT 
LOCATIONS: 

I B3/ JH3 - 8 

~"'"""'""" COMPONENT POSITION 
(S) 4F5/JG3-12 

MODULE LETTER 
COMPONENT DESIGNATION (R)381/JH3-12 

SCHEMATIC AREA (S) I B!' 'JG3-17 
SCH~ATI C SHEET AREA (R) IE5/JH3-17 

~DESIGNATES MALE TERMINALS ON 3. 

I CONNECTOR. 

w DESIGNATES SIGNAL GROUND 
(S)IB5/JG3-!9 

w DESIGNATES CIRCUIT GROUND 
( R) I F5/JH3-19 

rtr DESIGNATES FRAME GROUND 

II, TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESES ARE FOR REFERENCE AND ARE 
NOT MARKED ON COMPONENT. 

(S) 5D4/JG 3-13 
5. ALL VOLTAGES DC UNLESS OTHERWISE 

SPEC! Fl ED. (R) I E3/JH3-13 

6. ALL RESISTORS ARE 2 WATT AND IN OHMS. (R) I B3/JH3-8 

7, ALL INDICATORS ARE WHITE UNLESS OTHER-
WI SE SPEC! Fl ED. 

8. iS) PRECEDING A NAME, VOLTAGE, OR 
CROSS REFERENCE APPLIES USE ONLY 
WHEN MODULE N IS USED AS PART OF .THE 

SENDER. 

(R).PRECEDING A NAME, VOLTAGE, OR CROSS 
REFERENCES APPLIES USE ONLY WHEN MODULE 
N IS USED AS PART OF THE RECEIVER. 

WHEN NEITHER (S) OR (R) APPEARS, NAME 
~R VOLTAGE IS COMMON TO BOTH SENDER AND 

D RECEIVER. (S)5D4/JG:5-14 

(RJ I 1:.3/JH3-14 

(S)4EI/JG3-7 
(Rl 3EI/JH3-7 

E 

F 

• T"" ......... • 1 ·2 

4 

(S) POWER INDICATOR 
(R) POWER/LOW TAPE 

INDICATOR 

PG3/PH3 DSN II 

I 
12 I 

I 
17 

(I) POWER SWITCH 

PUSHBUTTON 
(4) SWNII 

19 

(S) RECEIVER STOPP[D 

(R) SENDER STOF'PED 
INDICATOR 

DSNl2 

13 

8 

(R) TRMSMITTER 
(4) START 3WITCH 

MOME~TARY 
(I) ~Nl2 

ALARM INDICATOR 
DSNl3 

14 

7 

STOP/RESET SWITCH 
MOMENTARY 

SWN 13 

(22·: ~ 1 
POWER TO 

~(--'2"-'3-+-1---------,ls> COMPONEN,:S 

I 
~/.""'1,.5-+-r------.;...· (S)-48V 
, (Rl-55V _ ____. 

(5 I 

I 
('o I 

(~ 2~4'--f-1-------+6V 

/25 II ,-='---,---------6V 

(21 I 

4 

UNUSED, LJEAD~ 

TIE'D BACK 

W'THIN CABLE 

5 

82,) (2W) 

820(2W) 

820 (2W) 

5 

TBNI 

TBNI 

TBNI 

{S)-48V 
(R)-55V 

6 

PG3/PH3 

I 
I 
I 

(S) 5B4/JG3-I 
(R) I A3/JH3-I 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 

(S)4E5/JG3-1 I II 
(R) 3C I/JH3-I I 

(S)48i/JG3-2 
(R) 381/JH3-2 

NON EDC SWITCH 
PUSH BUTTClll 

SWN6 ,------, 

I (5l I 
(ll I I 

I (6l (4)1 

I I 

I I 
L _____ I 

UNATTENDED SWITCH 
PUSHBUTTON 

SWN5 
,- - --

(4) 

AUX. MOTOR 

START SWITCH 
PUSHBUTTON 

SWN 3 

(I) 

(6) 

-1 

(3) I 

I 
_J 

r- - -, 
I I 

7 

(5) 4C I /,JG3-3 3 ( 
(R)3DI/JH3-3-a+--,-I --, 

(2) 

(4) 

6 

I 151 

C L _______ ...J 

{R) Bt_ANK FEED SWITCH 
MOMENTARY 

SWN 2 

(R)ALL FEED SWITCH 
MQM[NTARY 
SWN I 

7 

RN6 

RN 5 

RN 4 

RN 3 

8 

NON EDC INDICATOR 

DSN6 

UNATTENDED INDICATOR 
DSN 5 

MANUAL INDICATOR 
DS'IJ"4 

AUX. MOTOR START 
INDICATOR 

(5)-48V 
(R)-55V 

DSN 3 

I 

9 
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ISSUE DATE AUTH. NO. 
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SENDER AND RECEIVER 
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P.D,FILE NO. 5-Al48/134AA 

DRAWN 0.8. 

ENGD. W.R.F. 

CORPORATION 

7070 WD 

' 

I 

C. 

D 

E 

F 



NO. NOTES 

TC 482 (1-66) SEE R 8 D ROUTINE 15 
FOR USF OF THIS FORM 

--- ------

SUPPORTING 
INFORMATION 

CATEGORY NO. 

CONTENTS 

CONTROLS INTERFACE ANO SPARE CIRCUITS 

DATA SET INTERFACE 

CONTROL LOGIC 

ISSUE 

SHEET 
NO. 2 3 4 5 6 

I X 
2 
"3 

CONTROL RECORD 

ISSUE 

7406 WO 
REVISIONS APPLYING TO 
THIS CONTROL RECORD 

7 8 9 IO 11 12 13 14 15 16 17 18 I 9 1-,-ss_u_E-r--D-A_T_E -~A-UT_H_. -No-. -4 

- I 6- 27- 67 18363- R 
-· 2 8- 23-67 94405 A 

' 

ISSUE CONTROL 
I SHEET_! -OF_I _ 

RECEIVER STAT I ON 

CONTROL 

ASSEMBLY NO. 308463 
I 

(MODULE H) 

I 

I 

WD NUMBER 7406WD 

DRAWN □ a lcHKD. 

l------+--+-+--+-t---+---l--t--+-+--+----11--+----4--t--+-+--+-----iENGD. W R F. jAPPD. F. 7. t.U 

TELETYPE 
CORPORATION 

7406 WO 
2 

.J 



I 

A 

-

I 

-

C 

-

D 

-

E 

-

F 

-

I 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

II. 

I 
NOTES 

REFER TO 7407WO FOR ACTUAL WIRING 
DIAGRAM. 

CROSS REFERENCE ANO CIRCUIT ELEMENT 
LOCATIONS: 

3AI/ H 105-22 
CONNECTOR PIN OR 
CIRCUIT ELEMENT 
HORIZONTAL POSITION 

VERTICAL ROW POSITION 
MODULE LETTER 
COMPONENT DESIGNATION 
AREA OF SCHEMATIC 

------SCHEMATIC SHEET NO. 

~ DESIGNATES FEMALE ANO 
~ DESIGNATES MALE TERMINALS. 

DESIGNATES TERMINALS ON TERM. 
Q BOARD TB2. FUSE Fl, FLASHER FL, 

AND RELAYS LT, AL, ANO OT. 

DESIGNATES SIGNAL GROUND. 

DESIGNATES CIRCUIT GROUND AND 
IS THE RETURN FOR THE - 55 V 
LEAD. 

DESIGNATES FRAME GROUND 

TERMINAL DESIGNATIONS ENCLOSED IN 
PARENTHESES ARE FOR REFERENCE AND ARE 
NOT MARKED ON COMPONENT. 

ALL VOLTAGES DC UNLESS OTHERWISE 
SPECIFIED. 

ALL RESISTORS ARE 1/2 WATT AND IN 
OHMS UNLESS OTHERWISE SPECIFIED. 

TOGGLE SWITCH IS SHOWN IN ITS UN­
OPERATED STATE WHICH IS; 

SW I - OPERATE POSIT ION 

@ DESIGNATES SERVICE OPTIONS. 

THIS UNIT CONTAINS FOUR STRAPPING 
OPTIONS. THESE OPTIONS ARE LOCATED 
ON TERMINAL BOARD TBI. 

OPTIONS 

FEATURE OPTION SHT DESIG PROV 
UNATTEND KEY CONTROL 3 A I I PER 

ANSWER KEY,LOWTAPE 2,3 A2 STN. 

NONE REMOVE 
Al OR A2 

CIRCUITRY ON TERMINALS JH431-,32,33,34,35,36 
AND 37 WITH CONTACT INTERFACE ARE 
AVAiLABLE FOR FUTURE APPLICATION WITH 
IN THE TERMINAL. CIRCUITRY ON TERMINALS 
JH427, 28,29,30,39,40,49ANO 50 WITH ORY 
CONTACT INTERFACE ARE AVAILABLE FOR 
USE BY THE TELEPHONE CO. 

INTERFACE DESIGNATIONS ON RECEPTACLES 
J3 AND J4 ENCLOSED IN PARENTHESES REFER 
TO INTERFACE DESIGNATIONS. 

OESIG. DESCRIPTION 

(AC) AC POWER 

(V) DC VOLTAGE 

(P) POLAR,EIA,t3T0t25V AN0-3V 
T0-25V 

(N) OVAND-6V,NOMINAL 

( C) CONTACT, GROUND ANO OPEN CIRCUIT 
(DC) ORY CQ11jTACT 

ALL DRY CONTACT CIRCUITS CONSIST OF TWO 
LEADS. THE SECOND LEAD IS THE RETURN 
(R'TN) FOR THE CIRCUIT. 

12. NETWORK TELETYPE 120/l 0,30JJF 
NO. 

I 1s:0°i1 --1\J\/\r--l ~ 

2 I 

2 

3 

CONTROLS 

JH3 
I 

I 4 

JH4 

I 

WIRING FIELD 

I 86/ SW NG-( 5) J>-l --'1'--___ N-"O'-N'-"E"-OC"'-____ --<2 ~E2/JB 128-A2 

I EC695 
BLANK FEED 4 29 N'.HI-L 

IF6/SWN2-(5) /,__ 1 _.. KHMS 

OR F3c::;6 __ ....,,~'---,-2_2< FEED 
I 30 D 9' '1 I 5A5/J0128-EI 

IF6/SWNI -(5) /6 , r ALL FEED 24 5C2/JBl28-EI 

I " KHCO 
IC3/SWNl2-(4) "-I! I TRANSMITTER ..,.,, 25/ACCESSORY 

/ START ?\II \.' 

)9 1 SPARE 6< 

~>'10--;-:----'S'-PA_R..;;;;E ___ __,,---<8< 

»: l ·~ 
I 

~21 
I 
I 
I 

)31 
I 
I 

~4: 

l 
l 
i 

t6V 

i 
-6V 

i 
I -55 

SENDER STOPPED n 
INDICATOR 
IC4/0SNl2-(IO) I KHCD 

I I 
C 

I 
ALARM INDICATOR >4_,__I __ .,_ _ _, 

-12V 

104/0SNl3- (10) / ,iK 

: '""),~ ·:.(;~' 

3 I 4 

I 

I 4~ 

I 
I 
I 4~ 

I 
I 
I 46( 
I 
I 

I 

5 I 
---- - --------------;----------------:-------=-----;-------~--------,------

6 I 1 I • I , I 

JH3 
183/SWNll-(I) / 17 

DSR(C) 

CD(C) 

UA(C) 

1?fKHLT 

\/3c5 

ST/HO(C) 

C 

AL (Cl 

AC PLUG 

(LS) 

(PG) -

KHAC -

SPARE CIRCUITS 

JH4 
I 31 

I 
I 
I 
I 32 

I 

I 
I 

33 

I 34 

I 
I 
I 
I 35 

I 
I 
I 31. 

I " 
I 

(I) 

FHI 

SPARE CIRCUITS 

JH4 

OSR(D) I _39 

I ' 

I 

I 
,DSR RTN(Dl 40 

I ' 

CD(Dl 

9 ' "KHCD 
; ~ 

I 
I 

I 

I 

29 

CD(D) I 30 

LT(D) I 27. 

'LT RTN(Dl 28 
. I 

I 
I 

AL(Cl} I 49 

4 ~ 
, ,..KHAL 

i 
I 

, AL RET.(D) I 50 

: i 

,...,...i __ .,./ ~SEE NOTE 12 

CJ>-2_) -•--,:K-,.._H~~:;C- .. ◄~h~:,---,l._-'J"-H;'(I IE2 /PHI-I 

10 AMP. SL-BL 

3/'I - ~1 , I / I 

...._ ___ __,,,__.::;JH'-"2c< AC TO WIRING FIELD 
I TBK7-2 

I B 3/SWN 11-( 41 />J .... H .... 3'----- 2Cot 
19 

KHAC /S 
1"7----•------------~ ,. ✓;:--__,9'1.,._~;-----11.----'J"-H'"<..I 1B2/ PHl-2 

f '5 - 1".''s - 2 

-
-1800.!l. 

& I 6 

....__....,i _____ JH...,2"< AC COMM. TO WIRING FIELD 
I 2 TBK7-4 

,--------....;J;;.H"<I TBK7-(5) 
6 

I 

i 
________ J_H_Z-< MODULE "R" FRAME 

6 

Ti 

7 • 
2 

I 

7406 WD 
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I 

,--

C 

.--

D 
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CONTROLS INTERFACE 

ANO 

SPARE CIRCUITS 
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(MODULE H) 

APPROVALS 

D AND R Ee, M 

/JK 
E-NUMBER 

PROD.NO. 7406WO 

DATE 10-24-66 

P.D. FILE NO. 5-Al48/134AA 

DRAWN D.B. 

ENGD. W.R.F. APPD. ·reiw 
TELETYPE 

CORPORATION 

7406 WD 

' 

I 

.--

F. 

-
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A 

B 

C 

D 

E 

F 

r 

2 

JK2 

CARRIER DETECT (Pi )4s I TBK4 
0 

I A3 

I 
I 
I 
I 
I 

3 

JH4 

I 
13 I 

5 

REVERSE CHANNEL BLINDS 

22 

REV.CH .. BLIND >1_4+------------------....:..iiJ 
2F2/JB 128-B9 

PH4 

3 

) 

CARRIER DETECT( N) 
(ACCESSORY) 

PH4 
I 2 

JH4 

12 

17 

EC695 
lHI-G 

OPERATE 
TEST SWITCH 

SWHI 

(2) 

KHDSR 

EC695 
lH 1-F 

RD 
14 

6 7 8 

JH4 

I 
33 4 ~ TBK4 >'c:::._-t----------l-.::( ~------~Q>---+--"'JK"-'2=---t:( REVERSE CHANNEL 

A4 Bl SEND (Pl 

CRH2 

C A 

KHCD 

IU 

AK-4 

24?0_!1_ 

CRHI 

A 

KHDSR 

2U 

>AG TBK4 34 
DATA SET READY ( P) >---'-------IQl-------1--~ )-t------------I ) RD 

26 IL 2L 

RECEIVE DATA (Pl )A3 I 
I 
I 
I 

RECEIVE CLOCK (Pl >B7 I 
I 
I 
I 

RING INDICATOR ( P) >C2 : 

I 

2 

A2 

I 
I 
I 
I 

I 
)) I 

I 
I 

5 
I 

OPERATE 
TEST SWITCH 

INTERFACE CONVERTERS 

EC 695 

AK-4 

2450.!}_ 

-55V 

>> I 
19~lHI-B 

')---'-----------------------.:..j-111 P/N >-""12'--___ R.;.;E;;..;C;.;;E;;.IV..:.E;;..;;.;;C~LO;;..;C:.;,K;....:.(;.;;N..:.l ___ --1_.:;15::c( 

UNATTENDED 

9 KHUA 

2B8/JDl28-D2 

7 
TBK4 
-(0>-------41"--::--------'-(P....:l_-41..--+::------11..--a---..i ) 
M 3 

>!l.---~ ... -----------,1--~ ~/P-'--H'--'4---~ ~ ~ATA TERMINAL READY (P) 
A7 BIO 

6 ~K;LT 9 

TBH I TBHI 

5 
KHAL 

RHI 270 2W 

-·6V 

J 4 6 7 I 

9 

7406 WO 

Sll ISSU[ CONTROL R[CORD FOR COM· 
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DATA SET INTERFACE 

RECEIVER STATION CONTROL 

ASSEMBLY NQ 308463 
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PROD, NO. 7406WD 
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L -"°7• 
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A 

I 

C 

D 

E 

F 

r 

2 

JH] 

I 
I~ ltNATTHl11Elil ) 21 ~ z IL 

I06/!i'fVNS-ISl I T ltHIP Tattl 
) 

I 
I 
I 
I 

POWER/LOW 121 

TM'£ IN61CATOII 
I84/!)SN!l-(IQI I 

I KHAL 

~,i KHYA 

II<◄ G ►. 5 
KHLT 

UltA TT EIIHI )( 2 

I KOi.CATi« 
SWNS-141 I z TBHl TBHI 12 

I ; 5 
I 7 

KHf'L 

I 
I 
I 

t 

l" I 
t 
I 
I 
I 
I 
I 
I 

31 2 
AUX.M9Tltll .START 
IF6/SWN3-(51 

KHUA 

JK-4 KHAL KHt.T 

PL/SN CONTAot. 
19 2 8 

JH3 KHHO 
STOP,RESt:T 

103/SWNl3-(4) 7 8 

CRH6 
A C 

KHHO 

2U IU 

M<-11 
245011. 

(I) 

"' "' "' ~ :I: 
a: 

0 

"' 

IU KHAL 

3 

CRH3 
A 

KHUA 

2L 

AK-II 

2450Jl 

KHFL 

FL 

3 

60FPM 

1000.n.: 

CRHB 
C A 

KHMS 

10 

180011 

CRHS 
C A 

KHST 

IL 2L 

AK-II 

2450 .n. 
l2) 

3 

"' "' cf :I: 
a: 0 

0 

(I) "' 

2U KHLT 

4 

-55V 

5 

lDN TAPE SWITCH 
I /TBRA-2 

JHI 

31 

.I 
I 

LON TAPE SWITCH RET. ~I 
I /TBRA-1 

I 

C 

6 

CRH4 

C A 

KHLT 

IU 

AK-II 

2450.ll.. 

KHDT 

JH4 TH 

7 

2U 

DISCONNECT 
el KHUA )-',,1------------ ... ---5*---~2 ..... 3 ___ .._ _____ _ 

ALARM 
5E6/JBl28-C7 

17 

I 
I 
I 
I 

8 

IL 

60SEC 

CRH7 
C A 

KHAL 

AJ-81 

500 .Cl.. 

IU 

-55V 

---:.;-~Tc:'.,::: .. :-:, .. :::u::,:--"T.,_ ____ ---:;------,------::--------,--------------r---------------,.------------~--- ,_ ·--
2 3 4 7 

8 

I 

9 

7406 WO 
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NOT!: 
REVISION INFORMATION MIIST ALSO BE 
REFLECTED ON THE ISSUE CONTROL REC· 
ORD, WHICH IS A PART OF THIS DRAWING. 
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MOT. 
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DRPE 800 
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(T10~147 
TCZ~~/6-~41 

,-EF. 
DESIGN 

At 

R 3. 
A.4 

R5 
r: A 1 
r A? 

f'.A~ 
,- Cl .4 

EC 

R2 

,,. 

, - ++++++ 
NCO 

Cl) -0, .., . -.. 
HH~ ♦ .,, co 

CID -.om 
~ 

+++ + + 

TELETYPE TOTAL 
PART NO, QTY. 

137440 2 

143667 1 
118150 2 

lJ 7J08 4 

172366 1 

--a: 

N 
a: 

+ + + .. 

,,, 
L _, 
C IL 
a: 
.,_ N 

u, --

+ + + 

+ ♦ +~ ~~+ 
.. .. .... :'.; + + + 

\_ 172366 

NOTE: 
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D 
E 
F 
H 
J 
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M 
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s 

REFER TO !5016 WD 
INFORMATION 

TB 186 

149186 

FOR MARKING 

NAME AND DESCRIPTION 

RESISTOR 1000 OHMS. 
RESISTOR 3900 OHMS. 
RESISTOR 15K OHMS. 
SAME AS R4 
DIODE D2 
SAME AS CR1 
SAME AS CR1 
SAME AS CR1 

E:TCHE:D CIRCUIT CARD 

SAME AS RI 

E ~ 

p 

R 

s -

N .. 

NOTE: 

CR1 

~ 
CR2 ... 

rt 

CR3 
~ .... 

CR4 ... 

R!5 

- 0 

- K 

:: 
C 

B 

-1\r- ~K _____ .,. 
vv .. A 

TERMINAL BOARD TB I 8 6 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 
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144495 
177106 
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SLGEVIN6 

NOTE1 
REFill 10 5016 FOR MARKltll llllORMATIOI 

IOTTOM VIEW 
0/1 TIIANIIITOII 

NAME AND DHCll.,TION LOGATINI ,uNGTl·ON 

TRUNCA"TED-N 
D l 5TR \BUTOR 

CIRCUIT BOARD EC 320 
IYIIIOLI 

c.R4 TP4 A 
.---------1..-----.-----------M 

0-2 B 

D 

-------L 
6---+--------tM-----------◄ ....... ~ iPb -----~ 

CR2 '-----+-•! 

------~-------........,.....---- M ,PI 
'R<o D-2 

C. 'R \ --------- F 
A---+--------~------=-=~--+-• D TP z 

C 

-<.v 

~ 

- 17.V 

NOTE.~ 

CA'RP COHME.C. T\Ot-lS ARE RE.PRE.~E.WTE.O B'/ LE.T TE.R.S 
"TE.ST 'P01t-lTS A'RE RE'PRESE.1-l'TE.'D 6-..' NUMgERS 
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172327 
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I 

IOTTOII VIEW 
OF TIIANIIITOII 

CE•TTl'I) 

·NOTli 

SI.EEVI~ 
,,~0741-

IIIFIII TO 10• WD FOIi IIARIUNI 
INFOIIIATION 

NAME AND •ICIIIPTIOII LOCATINI FUNCTION 

~VNr:IITED-N JJIS?-RIS~TdR CIRCUIT BOARD EC 327 WITH 111st r $rt,,. 11.F/tflll'T .,_ __________ y_ ... __ u __ _,._....., ____ __ 172327 

A ,. 
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L KR 
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ALL OIODCS "-2 
"1tU C"9,,.,,.ClrOll!.S .Q/ NJF-9 

NOTE: 
CMD CONNECTIONS AIII lllfllllHNTID IY LITTIIII 
TUT POINTS AIII lllfllllllNTID IY NUIIIIIII. 
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t • :: ... w 

"' i..J .... • '"1• 

REF. 

/ 

IOCD 
~ ..., 

cou 
LtJ 

8 ------+0: 
(BASE) 

DESIGN 
TELETYPE 
PART NO. 

Cl 
C2 

CRl 1'7"7108 
CRl. 

f'R1 l ?AAJ.J. 

f'DI 

Rl 117J..1..0 
RJ. 
R2 1181~ 
Rr; 
Rl 11 8 I 8 6 
RJ, 

□1 1Tfl05 
('I? 

J<.l: 'lt'YYY'!.!. 

ll.U95 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

\ 
L_ 300001 

NOTE: 

A 

8 
C 
D 
E 
F 
H 

~ 
L 
M 
N 
p 

R 
s 

EC 3 48 

I 7 2 3 48 

E 
( EMITTER) 

REFER TO 5016WD FOR MARKING 
INFORMATION 

TOTAL 
QTY. 

2 

2 

2 

2 

2 

') 

2 

l 

2 

2 

NAME A ND DE SCRIPT ION 

Caoaci tor Ceramic .• 002 mfd 
Same as Cl 

Diode D2 
Same u CRl 

Vari5t.nr IO O A 
s-- •• C'~1 

Resistor Fixed lOOOohms 
Sam& a.11 R1 
Re•i stnr Fixillrl lOK ohm s--... HJ 
R••i. !It np F-1 YAd i:c, f. o o OM!'I 
SAm• ,.,. R1 

Tran111tor t'U 
3.,..,. •• .Jl 

(;1 rcu it Card ~tched 

~trap "21+ A\IIJJ !:!are 

t'ad , rana1stor 

LOCATING FUNCTION 

Counlint1 
" 

Clamn 
" 

Bia!'I 
" 

Bias 

.,. 

Co 1 ... t,_ .. Laati 

" II 

AnmlH1er 
• 

PULSE INHIBIT (2) CIRCUIT BOARD EC 3 4 8 

THIS CARD CONTAINS TWO IDENTICAL COMMON EMITTER AMPLIFIER 
CIRCUITS USED TO GENERATE A NARROW PULSE HAVING A RAPID RISE TIME IN 
RESPONSE TO A NEGATIVE TRANSITION AT THE BASE INPUT PROVIDED THE 
EMITTER GATING INPUT IS ENABLED. 

WITH A -6 VOLTS BIAS ON THE EMITTER INPUT. PIN L,TRANSISTOR QI 
WILL NOT RESPOND TO ANY TYPE OF SIGNAL AT THE BASE INPUT. PIN F. 
WHEN O VOLTS IS APPLIED TO THE EMITTER INPUT.PIN L. THE CIRCUIT IS 
ENABLED AND A NEGATIVE GOING 6 VOLT TRANSITION AT PIN F WILL 
SATURATE THE TRANSISTOR FOR APPROXIMATELY 10 MICROSECONDS. THE 
AMPLITUDE OF THE NEGATIVE GOING TRANSITION AT F MUST BE GREATER THAN 
~ VOLTS AND THE FALL TIME OF THE TRANSITION MUST BE LESS THAN 2 
Ml CROSECONDS. 

THE COLLECTOR OUTPUT, PINN, .IS NORMALLY CLAMPED T0-6 VOLTS. DURING THE TIME QI IS 
SATURATED, THE COLLECTOR POTENTIAL WILL SWITCH TOO VOLTS. THE RESULTING 6 VOLT POSITIVE 
GOING PULSE WILL BE APPROXIMATELY 10 MICROSECONDS LONG WITH A RISE TIME OF LESS THAN 
2 MICROSECONDS. 

THE THEORY OF OPERATION OF Q2 IS IDENTICAL TO QI. 

- 12V 
I 

- 6RV 
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A --------1' N / 
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F L_____JI ~,. 
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~) 

NOTE 

CARD CONNECTIONS ARE REPRFSENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 
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"' ◄ >o IIIC ~ • N 
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I( ◊ 
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---~) GRD 

~ +6V 
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EC 352 CIRCUIT BOARD EC352 .172352 
SYMIOLI ' REVISIONS 

172352 "' - A 
I --MTI aam&.• H+H;i+1+;+1+,t + • Tbis circuit designated aa tan-put is, 2 ru-n:,-Dr :1:11.!'1•2..:!'I 

in a senae, an "OK" gate without a biasing resistor. - A 
N ·c I 

~ 11-••-s• THl04 

D 'l'be gate 1a used in this r.iannet 1• 
C 

.., E When 
~ ~D F 0 or more positb• vol.tage, i.e. +1.5vol~s. is FAN· E 

+-t+++ ... + + + + ++ H applied to terminal. J an:i .l the output t~inunals our .. -~--O~N~ .. _,-~ L 

-N., .. 11> -------- ., A,fl,C,D,i.,.L,11,li ar'4 P will ai.l go to +l. TOlta. --
++++i+t+m+;++ ➔ +++ 

K ..._ tbe Ritcb i■ open tba oatpat■ A,B,q, etc. ue '-- N 

.,, L float1111 unlu• J-K i■ cJ,apect by an external.• souroe • • 
I I ' I 

II 

•u C., e. V 
N The cirmit is used to apply N set pulse 

Ill 
p or signal. to a number ot circuits, the di odes provide isolation between 

++-t-+ + + + 1-+++1- + R these circuits. 
s 

"- 112.070 
I 
I 

I 

I 

C I 
C~<'LLICTOfU 

• IOTTOM VIEW , ... , - OI TIIANIIITOfl 
NOTE -IIEFEII TO SOIIWD FOIi MAIIICINI INFOIIIIATIOII. 

I 
CIMtTT.11) 

llaP. n:LITWS TIITIL ' t:ICI .... ...,. . .,, NAIii AND NICIIIPTIOII LOCAT•I PUIICTIOII - . A -, ~-· 177~ • ft"''-• n.-. 1111.a.TE Cit&. 

r•• !IA MS' .a• C■ I - - . - 8 ..... ~-.. • • • " t:11• 
1:114 .. • • II - . -· c; 
ca! • .. - -~-· • .. .. .. C~4 
C. ■7 • .. • II __, C> 

r..AA • • • .. ~¥ 
C.AQ • • " II E -·, 
IH! I 1:.1fi"io Cl■CUIT ~••n_ IETC ·n .T - K ':...,,. 

L -.. 
CJl!7 

NI -- - AP,-IIOVALI 

~~· ·-. I• II 

-· N 1r ~ e:._1• - p I _-., II 

--•-172512 

..,. 10.MA■ .AO 
FILI •1.1• •~ 1,u.a. A 

ALL 0/l'J/;)E.S AlllC D-2 ........ CNIID. 

-.£HII .... 
pg; T.~.,'a,1.1,cf:. E Ull9 c:oaac,.... Ml ....... ,_ aY Lana• 
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r,:2~1••-~•1 
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•-- .... _ 
CIA•) 

M'- TELETYN 
DHI• ll'AIIT NO. 

,.., ·••1• 
CZ 

,.., 1771nA 

Clll 
CR4 

., 137440 

R3 

Dir. ll7..,_.,I 
RI 111111 
R7 111144 
RS 111147 
All 

RIO 1117H 
1111 137442 
•u 111177 

QI 113134 
oz 177105 
03 

EC 300001 

144495 

f' 

C 
C COLLl"CTOtl) 

r 

IOTTOII YIIW 
Of' TRANIIITOII 

"----300001 

NOTE: 

~ 
I 
C 
D 
r , 
" ., 
IC 
L 
II 
N 

" II 

• 

EC353 

172353 

U .. TTIIU 
REFER TO 50 .. WD fCMI IMIIIUH 
INfORIIATION 

TeTAL 
QTY. MIii AND DEIClllll'TION LOCATINI FUNCTION 

rllllJll'LIW.: 
SMI[ AS Ct • - .. • 

I V.,_.ISTOlt_ 1nnA IIAS 
'.l Dlnl\S' D.2 COUPLING 

SAME: AS CRZ CLAMP 
• • • COUPLING 

1 RESISTOR. FIXED 1K OHM LIMITING 
2 ll[SISTOR. FIXED IOK OHMS IIAS -
1 RESISTOII FIXED 33K OHMS • 
I ■S'~ISTNt_ FIXED 1,2K OHMS -Z ll[SISTOII, FIXED 5.IK OHMS COLLECTOR LOAD 
1 IIESISTOR. FIXED 2.7K OHMS I.IMITINC 
1 111:s I STOii. FIXED 6. SK OHMS IIAS 

SME AS 116 COLLECTOR LOAD 
1 IIESISTOII- FIXED 270 OHMS LIMITING 
1 IIESISTOII. FIXED I.SK OHMS " 
I RESISTOII. FIXED 22K OHMS PRIMING 

1 TRANSISTOR. N-35 AMPLIFIER 
2 TRANSISTOR·. JP-22 -SAME AS 02 N 

1 CIRCUIT CARD. ETCHED 
2 l:il"RAP0 BARE 2A AWG 
3 PAD. TRANSrSTOR 

RING DRIVER (I) PLUS CIRCUIT iOARD EC 353 172.353 
RI NG DRIVER RESET L-------sv- .. -,o-~-s --+- ... -__ -_-_ ---"'"" 
AMP ( l ) A ISM. OaTl AUTH NO 

""'" ~ r-_Z = .~1-• 
THIS CAJltD CONSISTS OF TWO CCINON EMITTER AMP&i1FIERI. N --11.__•1..l... OR-r. ~-+. ___ :'.~----~-~_,_:=i·'-~ ___ 6_1--__ -=·-

0NE CONNE:CTED AS A RING DRIVER AND THE OTHER C~ECTd IC __ .,.I~ ~- 1 
EI THEIi AS A RESET MPL IF I ER OR A HOLD M111'L IF I ER:: - V"" ' ' 

02 IS CONNECTED TO ~EIIATE AS A l'ULSE INHIIIT GATE. ~IND B 1.-.J.--··· _j. ---

WITH AN INCIDENCE a, 0 VOLTS AT TH£ EMITTER, ,1~ K, - _ _ 
A NEGATIVI: GOING IV TRANSITION AT TH£ BASE. ll'IN IH, QI IS F IV N 

I 
SATURATED, "IIOOUCING A ll'OSITIVE GOING IV l'ULSE AT THI 
COLLECTOR. 1 

WITH A ll'OSITIVI: IV l'ULSE APl'Ll[D TO THE IASE IOF QI. 
EITHl:lt fROM TH! COLLECTOR a, QZ OR F'IIOM THE INPUT, ,iN D, QI IS DRIVEN INTO 

I 
SATUIIATION, CAUSING THE COLLICTOlt TO IE AT -IV li'IOlt THE DURATION OF THE l'ULSE 
Ufll. I ED TO THE UK. IININ COIIIIIICT£D AS A RESIT AMl'L IF I Ell , II' IN " I S USED. 
IIH(N COfllf£CTtD Al A HOU ..._IFIEII, PIN MIS US~. A NEUTIVE GOING TltMSITIGN 
AT ,aN R WILL ALSO .. IDIJCI A NUATIVI: GOING l'UL~E AT ,iN P OR PIN M. 

WITH A ,OSITlft IOI- IV 1UNSITION AT ll'IN F J QJ IS CUTOFF, NODUCING A 
NEGATIVE .,,. IV PUI.K AT PIN •• I 

I 

I 

CIRCUIT A 1112 
A A A .,,.yv-7_ 
22K ~ 

RIO 
(IN) N (OUT} 

NOTE: 
CAIID CONNECTIONS All£ Rf PRESENTED IY LETTERS, 
TEST POINTS ARE REPRESENTED 8Y NUMIEIIS 

s➔ GRD 

~ GRO 

'\] ■➔ +IV 
E ➔ -IRV 

.i ➔ -IV, 

c➔ -•2v 
L➔ +IV 
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NCO 
IO ,,, 

,,, ~ 
N 
a: 

I + 

QI 

EC356 

172356 

C 
D ll----'"'--"T'-'--"'-:c-:-:--'":'=;;.;._;;~..,,...--1 

ILl'NA IUIEIIC CIIIIV[ISlml CIIIIIT 
IUIEIICIL CIIIY[ISlml FW 

E 
F 
H' 

ST .. ING .. 
C IICUIT 
IOAID 

15 ,r . CIIIIIS WNO USED 
WI TN '6 ,r. CIIIECTGI 

lll[N I NS[ITH lll[N' INS[IT[D 
IN UPP[I NILF IN LOW[I HALF 
OF CCllllt:CTGI OF CCllllt:CTIIII 

-<~I~< ~ij~ij + ~[ ~ 
'-

• I 22 
I 2 2, 
C ' 2• 
D • 25 
[ s a , • 27 
N 7 21 
J I 2' 
I • JO 

REF. 

8---o~ 
(BASE) 

TELETY,E 
DIESI8N PART NO, 
Rl 11RlOI.. 

R2 1181.'il. 
R'1 143665 
ru 
RI; 
DL 

R7 
RJt 
RO 

ll'ln 
R11 
R1 'l 

. " 1771na 

''l 
i ... _ 

n, ,.,.,,nc 
O'l 

C 
(COLLECTOR) 

L112os1 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

L 

" • , 
I 
s 

10 '1 
.&I n 
12 ]] 

n ,. 
H ,s 
IS JAo 

E 
(EMITTER) 

REFER TO 501&WD FOR MARKING AND MFG. 
INFORMATION 

TOTAL 
QTY. 

4 

4 
4 

,._ 

I... 

1 

I... 

4 
l 

NAME AND DESCRIPTION 

Resistor Fixed 5600 Otms 
Resistor P'1.Xed 181\ l;tms 

RESISTOR FIXED 5100 OHMS 
Same as RJ. 
Sar.i.e as R2 
s._ •• R3 
s-- JUI Rl 

s • ..,. •• R3 

Sarne as R2 
!Ila- •• litll 

Din.ti• u:, 

s- -- 11!11 

s-- •• 01 
s- • •• 01 

,.,. ___ ,.._ Card_ .l!lt.ehed 

·...... •. "' . 
TRANSISTOR'· · CA,IS: .. _. 

LOCATING FUNCTION 

Base Lurrent 1.1m1 tlng 

~O.ll.8Cl.Qr .L,()&Q 

Hase \Alrrent. .1..11111. t.1ng 
Base .t,1U 

Collector Load. 
Bue uirrent L1m1 t.ing 
1'&118 o:i.U 
Cnl 1 ..-t.n-,. Lftad 

Base Biu 
Collector Load 

~_1,_anm 

" 
" 
" 

• 
• 

J 

INHIBIT GATE (4) CIRCµIT BOARD EC356 

THIS CARD PROVIDES FOUR IDENTICAL COMMON ~MITTER 
AMPLIFIERS WHICH EACH MAY BE CONNECTED TO FUNCTION AS 
INHIBIT GATES. , 

THE BASE AND EMITTER POTENTIALS VARY FROM.-6V TO OV 
INDEPENDENTLY. IN ORDER FOR A TRANSISTOR, TO CbNDUCT, 
THERE MUST BE A CO I NC I DENCE OF -6V APPL I ED AT 11 TS BASE 
INPUT AND OV APPLIED AT THE EMITTER INPUT. WHEN THE 
TRANSISTOR CONDUCTS, THE COLLECTOR OUTPUT SWITCHES FROM 
-6V TO THE EMITTER POTENTIAL, OV. THE DIODES CLAMP THE 
RESPECTIVE COLLECTOR OUTPUTS TO -6V WHEN THE T~ANSISTOR 
IS NON-CONDUCTING. 

-12Y -•v 

A 
- . 

RI 

I~ 

, 
N ,_ ··-

- - "'!" - QI ' \ P22 5600 

4 ► 
N 4 ► I.: 

-=•:! D 

K 
II .­

' 

■u= cue COIIIIRT- ....... IIITID •• LITft .. 
TUT POINTI AK •P-IDTD eY au■■ERI 

' 

a 

+sv 

+•v 

SYMBOLS 

~~ 
~~ --------------OR . 

INVERTER 
SYMBOL USED 
WHEN EMITTER IS 

I-ROUNDED 

~+•v 
~ -•v ...J.+ -IIV 

172356 
~--.....,....---- --·-----11 

ISSUE: DATE AUTH NO 21~---.. , __ .Y -,u-ae wuii:aa 

~-r_:2R-86 m£ 
~--,----------~--------

f~DP 

APPROVALS 

""°°· -· IT2J58 

~-D.FILI IIO 1•99JJ4.114A 

•- S.W. CtMD , .. 
USO J.C.T. A 

Tfo~P~J:lit E 
172356 



EC357 INVERTER, ( 4) CIRCUIT BOARD EC357 172357 

172357 THIS CARD CONSISTS OF FOUR IDENTICAL PNP ISSUl DATE AUTH.NO. 
C().N()N EMITTER AMPLIFIERS WHICH PROVIDE •0A ----1 --Z.-t.4 ,~21-e 
INVERTED OUTPUTS. N R ,, 

A" - + + + t-+ + ++ ·1 a WHEN THE INPUT TO A TRANSISTOR IS OPEN OR -08 ,.. C AT OV, THE TRANSISTOR IS NON-CONDUCTING AND 
10 

I ~,c'I ;j 

~ D THE COLLECTOR OUTPUT POTENTIAL IS CLAMPED TO E I 
N rt> I .-, • -

N 0 - a:: a:: 0 a: ii: E -6V BY THE ASSOCIATED DIODE. WITH A NEGATIVE; .... •0c - .,~+ + • F 6 VOLT SIGNAL APPLIED AT THE INPUT, THE ' 

rt) ++ + ++ H TRANStSTOR IS DRIVEN INTO SATURATION, CONDUCTS C A 

- Nrt>. 10 co,-.ao cn2= ~ !!? ~ !fl !! t: AND THE•COLLECTOR POTENTIAL -sw1TCHES FROM -6V 

~ ++ + t-+ + +-+ ~ ~ L TO OV REMAINING THERE FOR THE DURATION OF THE ~00 .... 

I 
M -6V INPUT·StGNAL. p s 

IC) 

I :: I 
N 10 rt) - N 

u 0 0 D: p 
cow r++ R 

► + + + ++ -~ s 

~302703 

C ( COLLECTOR) 

lBl BASE - BOTTOM VIEW 
,-.., OF TRANSISTOR 

NOTE!REFER TO 50MSWD FOR MARKING INFO. 

E ( EMITTER) 
-12v 

-6V 
-12v 

REF. TELETYPE TOTAL j~ -6W 
NAME AND DUCRIPTION LOCATINI 'FUNCTION II 

DESIGN. PART NO. QTY. 
RI 111186 4 111r•1•Tn• _ F'lvsn 5600 ONMS INPUT a,• >:..: 

ii: ' 
0• ►¥ N 

R2 SAME AS RI .. >N •N -. >N a::' PN 
---- 0:. 

► ..: 0 .o Iii: ◄ >...; O• .. o 
SAME AS R1 • R3 •• A 8 

R4 SAME AS R1 .. fl- I ' s l '- R 
RS 118151 4 RESISTOR FIXED 18K OHMS BIAS .,, RI / 

/ -~~ / 
p a A N R6 SAME AS R5 .. ' YY• r QI ' 

,,,,_ 
•• Q2 

R7 ISAME AS R5 .. 5.6K 
P22 5.6K I. >lll: co• P22 

R8 SAME AS R5 .. in. > CD 
>le 

a:. a::• >~ 
R9 137441 4 ~ESJSTOR, FIXED 1.2K COLLECTOR LOAD . >- • 
RIO SAME AS R9 .. .. it 1t 
R 11 SAl!il E AS R9 .. .. 

1-IV -12v -6V -12v +av -6V 
R12 SAME AS R9 .. .. ii I 

~:..: rt) N• ~¥ 
CR1 177108 4 blODE, D-2 -6V CLAMP Iii:' .. N ., 

•N ii~ >N .. o -: . ► N ~-0 Iii:. ~..: '-0 APPROVALS CR2 SAME AS CRI •• .. • >..: 

CR3 SAME AS CRI .. .. C D D ANa II K OP II 

CR4 SAME AS CRI •• .. 'A 'e 
/ -~~ ■ 

-✓ R4 

)04 / / 
~ C "'i:- ·vv ~ E 

... 
"Ii; VV• 

01 177105 4 tfRANSISTOR P-22 INVERTER ACTIVE ELEMENT 5.6K Q3 5.6K 132241 
02 SAME AS QI .. .. .. • P22 ., . ► P22 11-Nu11aa1 

,.._ ◄ >~ ~¥ 
03 SAME AS QI .. .. .. a::• >~ a::< >~ NOD.NO. 172357 

• 04 SAME AS QI .. .. .. . 
• 't D )+ 6V OAT(: 8-29-63 

EC 302703 1 CIRCUIT CARO, ETCHED +IV +ev PO.FILI NO. 2-96.134.184A 
ll ) ·12V 

i:.tMWN S.W. CNllo."'l,Bn,_c 
144495 4 PAD, TRANSISTOR 

)-6V ENGO. J.C. T. ~ L '.j_. 

.. T~~~TYPE ) GRO. 

~ 
0 P RATION 

IITMl41 172.3.57 TI:m(MC) 

M.8AIICMI t NI. • K-E·--
I 

j 



t T J '1. • 1 
r,:2~~16·~41 

N.­
CO ,,, 

If> N ,.... 

an'lff' 
co ,,, 

cou 
II.I 

I' 

C 
(COLLECTOR) 

I --4G_ BOTTOM VIEW 

EC364 

172364 

302706 

(IASE) OF TRANSISTOR NOTE: 

E 
(EMITTER) 

REF. TELETYPE TOTAL 
DESIGN PART NO, QTY. 

Cl 171',l;7 l 

~rU Trt.lU~ ,!. 

("Q') 

c~ 1?8~ 1 

:a 118186 1 
',? 11 Al C.1-. 1 
Ii 1 11818 7 1 
f H l l ?l fO 2 
rn 
Ot: , . ..,,,.) l 
Rb 11'7/.l0 l 
IJQ 1 -.i.71,1. l 1 

-:'l 177106 1 
·? 1 771 ,;<; ) 

,?. 
~ 

::-C 302706 l 
1u.1.~ 3 

REFER TO 5016WD FOR MARKING 
INFORMATION 

NAME AND DESCRIPTION LOCATING FUNCTION 

Capacitor ~eramic 0005 MFD. DIFFERENTIATING 

.J1C'Ce oD2 1.,J.amp 
S :arr... ,. .. r.H.1 " 
Varistor Bias 

Hesistor r'ixed 5600 otwns :;1gn13.l 
., " 56()(1) nh""a Yeed Back .. ., ?.7000 o1iiiis "Collector Lo4d 

" " l ()()(¥1 ,-,h,.,,. Cr.11nl i.n~ 
S"'m ... •• QI. A~.,,. 

Q .... ; !11:t.n,- i-'i -- lC.IY'I nhm• r.n l 1 Art.n .- I .n.11ri 

Resistor rixed l()(X) ohms COUPLING 
q,.._; e+nr F'; vM , ?IY\ ,.....,..., .. rn l l -rtr,r I .n .. ri 

':'ransistor wn Amolifier 

" P?? II 

:--• ... -- -- . )') " 
~ircuit Card Etched 
F .'id. Transistor 

t----+------.,._--+---------------4-----------

.. 

PULSE AMPLIFIER CIRCUIT BOARD EC364 

This circuit is desiFfled t.o oper11te in con.1unction 
with the start-stop oscilhtor < 172406 l. 
The circuit is basically~ two-sta~ refener'itive 
ui.,iitier an~ a canacitivP.ly coupled pilse amplifiero 
The circuit conwerts the sinusoidal input into narrov 
outrat pulsdo 

In the static condition -5.5 volts on 7ennn~l ,, 
~ and ~ are conducting '<t:) i9 off and t!":e output on 
Terminal A is at -6 vol ts. "1th 3 sinusoid!l.l in cut 
(0 to approximatP.ly -12 volts) applied to Temin~ H, 

SYMBOLS 

the following action taices place. i.'ha, the si8lal reaches the -6 volt lew 0.l, 
a tums off and the collector goes to +6 volts which eonsemently rewoarse 
biases the emi~ter-ba.se junction or~ and thus .;2 turns ~f~. Nhen transistor 
Q2 tums off its collector goes to -6 YOlts since its collP,ctor i!! cluped at 
-6 -wolts by CR2. 1¥i.th 'i negativt! -oin. transition applied to Cl, 11 
differantiatint"" capacitor, the base potential o'" ~3 will ~ ne,ative for a 
short duration o!' t:..~. Tr.is causes ~ to conduct and its collector 
potential will go to O volts during this time. A n.11rrow positive J)'...:lse will 
be produced once for ev~ry cycle of o~r4tion of the oscillator. 

When the i~put ro•s ~si~ive !llld rea~hes a voltar,e level sli~htly 
hit'htl!r than -6 V • J. will cc.r.duc': and its collector will f!-0 to -t- V which 
will turn ~2 on and its t"ollector will ,ro to Q vol~s. ._jince this is a 
positiv<> trv,sition, ~3 will not conduc~ and no pulse will aopear at output 
Term.inu A.. 

-I2V -&V 

' 
in ◄ ► o ~l ,N 

► 0 a: ,c 
► !! 

_o . 
R2 

• A A 

VVY 
56K 

R4 Ii? in 
QI •.AA o• 11;;'0 ....... 

~02 
0 N I 0)( 

R6 

~ 
,,,c ► :II: P22 
a::c ►,-. 

◄ ► N 1) 
-◄ ► o 
a:: ◄ ► o 

► co ◄ ,n ' 

.... 
v ...... 
IK 

-6V +6V 

H 
INPUT 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

,.._ ◄ 
.. 
►:.::,,, 

~ a:: ◄ >oa: 
• -o 

~ 

+6V 
,1 

-12V -6V 

c, ◄; O 
111:c ► O 

◄ N 

I 

OUTPUT ---------A 
03 

~ P22 

1 7 

p 
-6V---6V 

+6v_!.__+6v 
R 

-12V --- -12V 
N 9 • GND. 

172364 

APPROVALS 
D ~DR E OP' M 
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PO.FILE NO 5-A148/134AA 

Df!AWN S. W. CHKO /)::j , 
E NGO F. K. H. APPO 7 \ {__.,,\ l} 

TELETYP 
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(' , .... ' fCl~~••-,•1 

REF. 

ll>N 
1IO _, 

cou .., 

a---+a~ 
(BASE) 

TELETYPE 
DESIGN PART NO. 
1'!1 117106 
C2 lT7JJl 

CRl 171108 
l'D"> 

D1 1 '.>OA'-1 
D"l ,~'-'·" 
R':I 11A11W. 
DI. IIRl~I 
DC 

DL 1-:a?• ,., 

R'7 ,. 
1 A1Aft 

IHI , 111"1 l.n 

a, 177t0'i 
n~ 

• 1'7,n?I; 

1 I I I qi; 

.. 

C 
C COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

EC382 

172382 

NOTE: 

E 
(EMITTER} 

REFER TO 5016WD FOR MARKING 
INFORMATION 

TOTAL 
NAME QTY. AND DESCRIPTION LOCATING FUNCTION 

1 ,. ___ --'I +ft .. _ C•--' ,,. _l\ri ll'IP y_.._ __ . .&..an., r. • ., 

l II II .001 MP' Feed Back Can. 

2 IMnid~. D2 Clamoin.r Diode 
Q-- -- l!A1 II • 

•• ~- ... ..,,,. n,,._. vi Ohms Bue Bias 
II II IY'I • • • 
• II '~ l',l'I II II " • " 18K II II • 

q ••• -- 'R1 Collector Load , D__..._.._ __ ",..,.,t , 7lYl n-..... II II 

1 • • 10 l • Feed Back Beei1tor 
1 • • llii I • M••e m_.a 

2 Tl"aneietor. P22 --.--__. 1 .ner 
1' ...... CJ] • 

1 r,e ---.a_ t. r..wt ~-L _ _. 

2 · P•"' - Transistor 

SIGNAL DELAY CIRCUIT BOARD EC382. 
50 MICROSECONDS 

Thi• cu-cui t con■i■t.• or a RC integrato,r 
coapri.■ed or IQ.. 12 ad c1. _. • two •t.aa• re­
,_.rati Te aplift.er compri.Nd ot Ql and Q2. There 
1■ no polarit7 reTersal bet'WHft input and out.pat 
aignal, boweftl" t.bere 1a a tiM delay between tran■i­
tiona. The integrator circuit v1ll only 1>9nlit pulse• 
ot nlat.ivelJ long duration to be applied at Ql base. 

SYMBOLS 

__.i, SIGNAL 
DELAY 

50 JlS 

L -

With a negatin 6 V potential applied at point 
C, Ql is biased 1n a forward direction, causing Q2.to 
be biased at cut.-otr. Ql and Q2 collector potentials are clamped at- -6 V by 
CRl and Cll2o 

With a positiTe 6 V transition ap)llied Ql will eut-off after a 
ti■• delay ot 50 microsecond■ drirlng Q2 into conduction, causing Q2 
collector potential to rise from -6 V to O V. C2 and R7 provide regenerative 
tNdback. 

-12V -sv 
~ • ... ' ~:w: 

II: ' 
' 
~o ~ON 

10• ► 0 II:~ -N 
II:. >: u 0 

• 
N, LIO R3 u---o ... ..... 

5600 

RI R2 ~ c/ ..... -·· 
" 

..... ..-v • ~•o, 5300 1000 "P22 
~-

~ ~., CD' ►~ 0 II:. ► !!! • V V 
+IV 

pn: 
CA•D CONNECTIONS ARE REPRESENTED BY LETTERS 
TIST POINTS ARE REPRESENTED BY NUMBERS 

-12V -sv 
l , 
~o -•• >o -:: ~N a:• 

' 
>NU ~0 

-

'L rv / 

~ oz 
P22 

► •• ► ~ 
II:' ► CD 

, , 
' , 

+6V 

.J....r---=J-4) GRD. 

V p ) ·6V 

R ) ·12V 

S ) l-6V 

172382 

r 7 
ll-NUlll81l■ 

-OD. NO. 172382 

OATE 9-17-63 

PO.FIL[ NO 2-96J34.184A 

DRAWN S.W. CHKO~• 
ENGO F. K.H APP[) • 

TELETYPE 
CORPORATION 

172382 



t: T J.,, • 1 
rc2~~1••~•1 

REF. 
DESIIN 

Cl 

C2 

c:H.l 

CB2. 

Cll.1 
rDJ_ 

Bl 
R.I. 
H7 

RI 
R~ 
~~ 

Ul. 
n? 

Si 

, -

TELETYPE 
PART NO. 

1"17~ 

1 .... I.L 

l':47J.J.O 

11D'lan 

1_17,1.TI 

1"77l-O"1 

•• •• • l"'I 

, I J_niJIC" 
,7:.., 

I' 

C 
C COLLECTOII) 

IOTTOII VIEW 
OF TIIANSIITOII • 0u: 

~ 
• 
C 
D 
E 
F 
N __._ 
Ir 
L 
II 
N .. 
II 

~ 

EC383 

172383 

E 
( EMITTEltl 

111:Fl:II 1119 -- FOIi --­lllf"OWTiell 

TOTAL 
QTY. 

2 

2 

2 

2 

2 

2 

l. 

2 

2 

NAME AND HIClllftTIOII 

-{ tor Cenalc. .002 llt'd 
S... u Cl 

S.- U CID 

Va-4 ••--• inn A 

Baaietor !Pi_ltad lOOOohu 
s- •• 1l 

Tnnai■tor r;a 
~-- -- 01 

~1rcuit Card t.t.ched 

5tr&D '21.. Allli lS&re 

Pad Trana18tor 

LOCATING FUNCTION 

" 
ClaD 

" 
a-c ... 

Biu 

• 
• 
" 

•-•"-.ner 

• 

PULSE AMPLIFIER (2) CIRCU.IT BOARD EC383 
I 

!Id.• card ...S.at.a of '111D oo m ..S.t.t.et 
aaplltler cd.rcalta ll8ed to PMNte mrrow _,_:_ 
banng a rapid l'lN· t.ta■• TIie +6Y at. tbe bu• iLPPU• 
tbrw.gb 12 bolda Ql •mal.17 aat.-oft. Cll .. ,-- t.­
eollector at-"'• Wlt.11 a nept.1•• going 6V tnndt.ian 
appliell at "• baa• ~ no.. clri.'ring QI in~t 
■aturat.1.an. cauain@ the oolleetor potential to 11)e at 
0 Y for t.h• du-atioe of Ute pal.a• applied at. t.he bu•• 
The tJ-eo17 of operat.ian tor Q2 is idant.ical to ,i. 

-12v 

Cl RI 
F~! 

1000 .002 
QI 
PZ2 -12V 

' 
+IV 

0 L 

B 
C2 

~- .~4-
H '7~t--v .... ·V\lv...--.... -- ..... ~I-I 

.002 1000 '!:! 
·, 

t ,, 
+6V 

NOTE: 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

I 

i ' 
' I 

i 

! 
I 
I 

I -

/ 

K 

Q2 
P22 

SYMBOLS 

-SRV 
I 

~ 

'D ., 

A ) 

..i....4 JGRD. 

~ J 
~ +6V 

~ -6RV 

~ -12v 

172383 
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t'. T ·O '9, 4 7 
TC2~~f6•~•t 

r 

EC406 

172406 

, - ~ 
I I 

Nu, C 
0 v 

_,N 
I'--

D 
t , 

START-STOP OSCILATOR 
2F-1050 BAUD 

CIRCUIT BOARD EC406 
I 

( 2100 HZ ) 

THIS CIRCUIT IS A SINE WAVE OSCILLATOR ARRANGED TO ST;ART OR 
STOP UNDER CONTROL OF AN EXTERNAL SIGNAL AND TO OSCILLATE ~TA 
FREQUENCY OF 2100 HZ. THE NEGATIVE HALF CYCLE OF THE SIN~ WAVE IS. 
PRODUCED Ul4EDIATELY WHEN O VOLTS (GROUND) IS APPLIED AT T~E INPUT. 
THE CIRCUIT EMPLOYS TW PNP JUNCTION TRANSISTORS. Q2 IS CQNNECTED AS 
A HARTLEY OSCILLATOR WITH THE OUTPUT TAKEN FROM ITS EMITTER. QI IS 
ARRANGED TO ACT AS A DAMPER ACROSS THE RESONANT CIRCUIT q-c I. 
WHEN THE INPUT IS AT -6V,QI IS CONDUCTING AND THE CIRCUIT !IS PREVENT-

SYMBOLS 

2100 HZ. 

172406 

ISSUE OAT [ AUTH NO LI.-: -A-~ i IR7211-A 

- -·- ~-- --
. - ---- ----

• H FROM OSCILLATING DUE TO LOW RESISTANCE IN PARALLEL WITH R~SONANT ...._ ________ _,. 

REF. 

anc.o 
0 v 

(OU 
LaJ 

Q 

B--~­
' BASE l 

TELETYPE 

C 
(COLLECTOR) 

E 

BOTTOM VIEW 
OF TRANSISTOR 

( EMITTER) 

L 
M 
N 
p 
R 
s 

305q79 

NOTE: 
REFER TO !5O16WD FOR MARKING 
INFORMATION 

CIRCUIT (ITS Q DOWN TO A VALUE TOO LOW TO SUSTAIN OSCILLATl:ON). IN THE STATIC CONDITION 
THE OUTPUT IS CLAMPED AT APPROXIMATELY -5.5V. DURING SUST~INED OSCILLATION, THE OUTPUT 
SWINGS BETWEEN - I AND -9 VOLTS. A SMALL RANGE OF ADJUSTMENi FOR FREQUENCY IS PROVIDED BY 
MEANS OF A VARIABLE INDUCTOR. A VARIABLE RESISTOR IS PROVl~ED TO ADJUST FEEDBACK CURRENT TO 
SUSTAIN OSCILLATION. I 

DESIGN PART NO. 
ro~ N 
QTY NAME AND DESCRIPTION LOCATING FUNCTION 

====-====+====:===· =+=':""!":'~~-!'!!'!'!!'!!!!'!"!'!'~'!"!!""~~--+~~!"!"'!"~~~-== ... \J ) GRD. 
l'I 

LI 

RI 
R? 

R'.-1 
Rq 
R'-
RR 

,r.n,r:,""-41 I CAPACITOR, SYNTHAR .012 MFD, TANK CAPACITANCE P f-Jlt2:iC.!.--+-_:_--a---::.::.:..:::.:.:..~i.....:::.:.::..~:.:....:..:.:.:~:...:...:::.:...._--+!.:!:~~~~~-----1 -sv·---~) -&v 

171686 ADJUSTROID ,q75H TANK INDUCTANCE -12v R ) - I 2V 

1anq1 
s 

+6V ) +6V 2 RESISTOR, FIXED 1200 OHMS OUTPUT 
l'>OGC:'> I ·RESISTOR. FIXED 2200 OHMS COLLECTOR LOAD 
1q3555 2 RESISTOR. FIXED 150 OHMS EMITTER BIAS 

SAME AS R3 EMITTER BIAS 
I IRJq7 RESISTOR. FIXED 6800 OHMS INPUT 
1711q5 RESISTOR, VARIABLE 25K FEEDBACK 

R2 
r\lv• -

I LI 
2200 l - - , - . q75H 

N ~'2 R6 
R7 
RR I IR 1111: 

CHUS:: AC! RI FEEDBACK SHUNT 
---+------1-------,---1-..11Rr.aEC1Js ... , s..£:!T.!LOR-1\.J_F_I x __ E_D_q_1_0_0 _o_H_Ms----~EM I TTER L<i~AD-------4 

U O • • ., AV 

. -Lo- ___ _,=• 25K 
T 171830 I THERMISTER 10.000 OHMS FEED BACK COMP. 

01 177105 2 TRANSISTOR. P22 rnNTROL 
n-, 

1111111cii:; ? PAD TRANSISTOR 

3 STRAPS BARE 2q AWG 

90951 2 WASHER, LOCK 
l?IOIR 2 

308479 CIRCUIT CARD ETCHED 

0 
LO 0 
co: co 

co 

H 

NOTE: 

QI 
P22 Ra 

~-"'""V\/v-41 
150 

:::t­
co: 

0 
LO -6V 

3 

T _____ ,..- ~v 

, IOK 

R7 
• A 

I VV 

I 1200 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

-12V 

Q2 
P22 

RI 
,~A 

co 
co: 

0 
0 

~ 

1200 

APPROVALS 

C-NUM■ lllll 

"AOD. NO. 172ijQ6 

DATE 2-15-65 
PO.FILE NO 5-Al48/ 13ijAA 

OR AWN GR.S. CHKO . -

[NGO W.R.F APPO I~ l lJ 

TELETYPE 
CORPORATION 

172406 
l:T IJl'•t 



TC-473 

C 
COLLECTOR) 

B - BOTTOM VIEW 

~· 177499 

~ 
I 
C 
D 
E 
F 
H 

L 
M 
N 
p 
R 

~ 

EC 426 

172426 

(BASE) E OF TRANSISTOR NOTE: 

REFER TO 5016 WO FOR MARKING 
INFORMATION ( EMITTER l 

REF. TELETYPE TOTAL 
DESIGN PART NO. QTY. NAME AND DE SCRIPT ION LOCATING FUNCTION 

' 
CRI 177108 12 DIODE. 02 GATE 
CR2 SAME AS CR I " 
CR3 " n " " 
CR4 " n " " 
CRS n " " " 
CR6 n n " " 
CR? " " " " 
CR8 " " " " 
CR9 " " " " 
CRIO " n " " 
CR 11 " " " " 
CRl2 n " " " 

RI l I~ 110 2 RESISTOR FIXED IOK OHMS BIAS RESISTOR 
R2 SAME AS RI " " 

177499 I CIRCUIT CARD ETCHED 

DIODE GATES 
CIRCUIT BOARD EC426 

THIS CARO CONSISTS OF n«I •AND" GATES. DIODES CRI-CRS 
ANO CRl2 COMBINE WITH RI, AND DIODES CR6 THROUGH CRI I COMBINE 
WITH R2 TO FORM TWO SIX INPUT "AND" GATES. 

WHEN -6 VOLTS IS APPLIED TO ANY OF THE INPUTS OF AN "ANO" 
GATE (A, C, 0, E, F, oq H) THE OUTPUT (B) ~ILL BE -6 VOLTS. 
WHEN O VOLTS IS APPLIED TO ALL OF THE INPUTS, THE OUTPUT WILL 
BE O VOLTS. 

CRI 
_c ...... - I ....... 

CR2 
D ...... ·~ 

CR3 
E ...... 

I~ 

CR!+ 
- F .~ 

I ....... 

CR5 
H ...... 

1""11111 

CRl2 
_A ...... 

I~ 

NOTE: 

TP2 

--- :..:: 
a::: 0 ..... 

+6V 

• B - K 

- L 

- M 

- p 

~ s 

- N 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

CP. IC , ....... 
I~ 

CR9 ...... 
1""11111 

CR8 
........ 
I ....... 

CR? ...... 
I~ 

CR6 . .... 
1""11111 

CR II ..... 
1""11111 

SYMBOLS 

A -1\ C 
D B 
E & 
F 
H 
K -

-L 
M R 
N I/ p 

s 

TP~ 
-

.. ~--
N ::.:: 
a::: 0 --

+6V 

. 

J-----

172426 

- - +-- - ---
1 - ~-- - - - --

- _.,_ -- -----

R 

APPROVALS 
D AND R E cw M 

IE-NUW ■ ll,-+6V._ ________ __. 
172426 

DATE 2-22-62 
PO. FILE NO 

DRAWN T. R. CHl<O W.C.J. 
ENGO E.J.T. APPO R.J.R. 

TELETYPE 
CORPORATION 

172426 

\ 
\ 

J 



, -
N • N .. 
If) N ... 

+++++++++++++++++ 
◄~ 

--+ + + ~-t. + + + + + + + + + 
-N••·• •lli-~t• =~~~~~!: 

+ + . ~ . ~ 1-f j; 1-t ! I+ ~ ij ii + + le.e1u., 
+ + + ◄• + ◄• + + + + + 

'--172049 
C 

(COLLICTOR) 

•-- ..... : 
(IAN) 

IOTTOM VIEW 
Of TRANIIITOII NOTE 

~ 
I 
C 
D 
t , 
H 
J 
K 
L 
M 
N 
p 

R 

• 

EC 428 

17 2 428 

E 
(I .. TTtR) 

RIFER TO 5011WD FOR IIARICINI 
INFORMATION 

RE'­
DEll8N 

-Cl 

TELETYPE: 
PART NO, 

177412 
181665 
178860 

TOTAL 
QTY. 

3 
4 

NAME AND DESCRIPTION LOCATINI FUNCTION 

CAPACITOR IOOMFD 25VDC 
CAPACITOR 100 MFD IOVDC SEE NOTE I 
~APACITOR .02211FD 11V1yrv-

FILTER (4') CIRCUIT IOARD EC 

THIS CARD CONSIST OF FOUR CAPACITIVE 
FILTERS UTILIZED IN FILTERING POWER' 

' SUPPLY VOLTAGES. 

+&V >+1 1 • R 

C4_,,.,-.. __ C5 

-·H > Ji 1•P 
c1 __ : __ cs 

SYIINU 

!... • ~ 
!... 

FILTEII • ~ 
!.. p 

i,-. 

.!!.. ~ 

100 IIFD - .022 IIFD 
t- I 

100 IIFD '-- .OZZ IIFD 

-m) 11 •• 
C2 __ C7 

-12v)1i1•• 
c, __ : __ ca 

+ I 

100 MF-[ .022 MFD 100 MFD ' .022 IIFD 
___ .... 

NOTES: 

I.ON ISSUE I, C2-C4 WERE 171586. 

NOTE: 
CARD CONNtCTIONI ARE REPRESENTED IY LETTEIII 
TUT POINTS ARI REPIIEIENTED IY NUllltlll 

-----1)11 -12Y 

---)_.N -6VR 

---)_.P -6V 

---)➔ R +6Y 

----)s GND 

172428 

- DATI MffN.IIO. 

--z :I!- 1•1!171&7 

APPROVALS 

., ........... 
PROD.NO. 172428 

DATE: 2 - 2,/l- 64-
P.O.P'ILI NO. G-A.353.219A 

1111..._ R. W.V. CNKD/.),0 

ENGD. E.H.P. APPO. -'fill!: 

Tfo~P~;i:r.ce E 
1, r 72428 



£T10f11aP Tcz,,, •. ,., 

/ -
N 

- A. V C ..,~ ~ 
,.._ (I) 

•----­
(BASE) 

N 
G:' 

REF. TELETYPE 
DESIIN PART NO. 
I.I. l. 71.'579 

r.111 l"n'l.n. 

., 
ICil! 

, ,, I ... ,,1 ,,. 

1 '111\'l'I 
1. fl&.I., .. -

~ 
G: 
1-
(1) 

++ 

i: 

C 
(COLLECTOR) 

'-172062 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

~ 
• 
C 
D 
E 

EC441 

172441 

E 
( EMIT TEii) 

REFER TO !5011WD FOR MARKING 
INFORMATION 

TOTAL 
QTY. 

l 

2 

. 
• I 

1 
2 

, 

NAME AND DESCRIPTION 

Ca.DAcitor. IIYlar .47 NP 

n.1-..1..- -

9- .. in· 

.__••Re 

LOCATING FUNCTION 

Intea-ation Can. 

Cl•n ,., __ 
D--- 114•• 
" II 

• 
n • ,..,. , , -t.a• l..ftatl 

llue Biu 
II II r_,, _ _...,,.. Laad 

lml!!C:::jt::a 2[::ltJ ... 5 ... iiii·ii=-•~•t.a~i•:;--:fr.12lt::::::::::::lb'-ii!lli.i1:tn.1erit::::::::::::::l 
~-••a, • 

la: 1 

2 
2 

StN.D- a... 2J.. lllG. 
PAft.TR. ■■-

INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD EC44I 
I 

i SYMBOLS 
I 

I 

!be parpoae ot this cirait 1• to rej•c~ noill• 
pal■• ot 500 llicro■ecand■ ·or l••• in tiM durati~, and 
to pan pale• ha'ri.ng longer tille duration. The ~ircuit 
procllle. a •l'IIAl or inverted output which is del~ed 

H _.., I PS L - • _ ____,_ ---------
approxhateq SOD 111.croaeconda. ] 

I 
11, 12 ancl Cl are connected to tmaoUan u • 

integration cireuit, while Ql, Q2 and u■ociated j::1:rcuit17 
Nahape aignal.a which an passed by the integration circui • 
lol'll&lly the inpat at H 1a e1 ther O or ~ wlte. I It sero, ---------"' 
Ql 1• non-canducting, and it -6 Y, Ql ie eaturat~, bias aarrmt supplied 
through Rl and 12. Qland fl2 fora a repneratin:amplltier Wlich ahal'plD8 •P 
the integrated inpit •18lal.. lol'llal. and innrt.ed!aut.pata are aftilable at 
111• ad 11L11

1 HOWEVER ONLY 11K11
, THE NORMAL OUTPUT SHOtiLD BE USED WHEN A FAST RISE 

TIME IS DESIRED. I 
I 

-12v -ev 
4 

CD'~O C ~ .N a:•~2 c., •• o 
' -

R7 -

H _, -~~ -~~ w 
QI 

' ·,,oo. le 2"700 ~ P22 
- ::I ..,, ~¥ c.>i ,._ a:, 

:>o ,v >- '7 ., ' 
L t 

v"Vy 

330() 

I 

+6V 

NOTE: 
CARD CONNECTIONS ARE REPRESENTED IY LETTERS I 
TEST POINTS ARE REPRESENTED I Y NUIIIERI 

I.) 

lo~ 
40 •~¥ 
a:·~ Q .... ' ,., ,. 
+6V 

-12V -6V 

Q2 
P22 

D ) GRO. 

~-6V 

~-12V 

-½+sv 

D AND II 

l:0NUM■&II 

PIIOD. NO. 172441 

DATE 10-14-63 

P.O. F'IU N02-96.134.184A 

OR--. S.W. CHKD~Dc 

ENGO F.K.H. A~ I\.J.: 

TEL ETY f• E 
C OR PORAT I ON 

172441 

-----! 
I 



ET•0._,.7 
TCZ~~••-~•1 

.,. 
Hit• 

EC 

-
N ... • • ... ... 

-------------~----~-----,---------------------- -

EC 457 PIDD otm-Sll)'f - 2 le 

I 

CIRC~IT BOARD EC457 172457 

172457 
SYMeOLI CIIIOl'E 1 tbi■ c1reait prnid• a two at.W■eccmd oatpat. in 

reapau• to a poeitift 81,ting pulee. Ia •lit• qd~en, --------...-it ■tat• Ql 1■ <If and Q2 i■ OP?. It pia I i■ O wol ,. , a 
po■itiff input n111al at pin L wU1 arn ett Ql, · 

K~J 

L 0 

+ + + + 
I!,• ... ••!!=~!?~~~~ 

♦ ♦ 

♦ 

IOTTOII VIEW 
OF TIIANIIITOII 

141104 

NOTE: 

A 
I 
C 
D 
I 
F 
N ., 
• 
L 
II 
N , 
II 
I 

! 
( IIIITT!II) 

lllnll TO 50 .. WD FOIi IIAIIKING AND MFG. 
tN,OIIIIA TION 

TOTAL 
QTY. 

1 

NAIii AND DEICIIIPTION LOCATING FUNCTION 

Circuit Card Etched 

it.a collector go to -6 wlt■• Tllu llll.l •m on Q2. The 
collector ot Q2 then go• 1'1'0a -6 ..iw lo O voU■• Tbia 
poait.ift t.ranaitJ.on 1a coupled to the bu• ot Ql.J kNPinl 1----------lt--'"'......._~..,,,._.z..:..L-E.J~UL.-t 

i t ott tor a ti• period deteralned bJ' Ill aad ~• If 
I 1■ -6 YOlts, the circuit will not. n■pead. to a .po•i ti,... L ~ 
tranait.ion ~t pin L. · K ~ 

"1he output ot \he •• ■hot •• .aW lte bola · '-, t11e . NOT 1 
inTerter toraed Id.th tnm1■tor Q3. l O 'ft>lt 1n"1t at E_ 
i vlll ll&ke pin J -6 ~lt.■• 1 -6 wlt input wi.~11 ak• plJS J go to O 'VOlta • 

Reriator 16 i■ uaed as a collect.or load tor Q2 ._ it ii not loaded bJ' th 
inpit resistor R?. This keeps the ti.lie out ot ,e circuit t-., llilll■econcla re­
gardlna o! which side or the one shot 1• used tqr an output ai8lal• 

The input ia alVQ8 at pin L, the output is 1•t pin J. For a aonaal 
output pulse, pin E 1a strapped to pin C and ;:,in F 1a ■trapped to pin I. 
an inverted~~ wlt) 011tpit pulse, pin N 1a ■tipped to pin I. 

-12v 

CR4 I 

L-

k 

N 
IC 

C3 

I 
.002 MFD 

tr. 
IC 

3.3K 

CRI 

04 
:.: 
~ 

RI <1---~\/'V\/'------i~~, 
3,3 K 

R7 

E 

+av 

+IV 

NOTE I : ALTERNATE SYMBOLS SHOWN ( EITHER 
MAY BE USED ) . 

NOTE2: 
CAIID CONNECTIONS AM REPRESENTED IY LETTERS 
TEST pouns ARE 111,11t1ENTED ■Y Nu111111s , 

NOTE 3 : LABEL OUTPUT N OR I ( NORMAL OR 11'.!VERTED ) 
STRAPPING COMBll'.IATION USED. 

C4 

WD 

----A)➔ ~RD. 
--~H,-) .. -+•v 

---. .. -· )➔ -SY 
-- 11 .... )➔ -IZV 

-ltV -IV 

CR a 
D2 

J 

0 .-, C, 
03 F I ... 

~~ 
... .. "~.-i C 

E ') IL .. _. C 
a: 

C t-.,, 
TO SHOW OUTPUT 

.EFJ.I. 

APPROVALS 
D ~D II E OP M 

S-NUM■D 

PIIOD. NO. I 7 2 4 57 

oan:: II- 5-63 

P.D.FILE N0.2-35.l 3eAA 

DRAWN. G.J.11. CHICO 

ENGD E.W.$. APPO 

TELETYPE 
CORPORATION 

172457 
ff••••-•-



l·T10l1•1 
YCl'J,1•-:t•I 

REF. 

I' 

~ I • Cl - .. 
N 

m a.. 
CO C 

N 
Ill: ..,~ ~ 

10: - + 
A. 
C ii2 Ill: 
t-
Cl) 

+ 
~ 
B 
C 
D 
E 

EC468 

172468 

.... Cl) 

++++++++ ~-+-+ +t-
F 
H 

- Nlf>•m~ .... ~~~=~~!~~~ c::4= 

a---= 
(BASE) 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR. 

E 
(EMITTER) 

TELETYPE TOTAL 

172062 

NOTE: 

L 
M 
N 
p 

R 
s 

REFER TO 50I6WD FOR MARKING 
INFORMATION 

DHIIN PART NO. QTY. NAME AND DESCRIPTION LOCATING FUN.CTION 

171536 l Canacitor. TANTALUM - 100 MFD. Inte,tration Cao. 

nn ....... ;•- 2 l'\,I~- 02 ClaalD 

Ra•• R4aa 
iJl1 lo. l KMistor. P'ixed ,rOO O• " " ,,. ... 2 luiai■tor. Fixed 10K Oms " " 

IL ,, .. , 1 rt " 
lC lfflil 2 Raai .t_n,.._ P'1 ,rat4 1 ?nn Ola r_,,.,, •,.tor Load 
16 Bue Biu - SAME AS RI " " - Col lAet.oP Load 

m .a.,, ... ~ 2 Tran■iat.or. P22 Aanlltier 
s-- •• 01 • 

l 

2 Stl"&n. Bare 21.. AW .. 
144495 2 MD.TRANSISTOR 

-------- ----~-----

INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD EC468 

The pw-po■• or thia cil"Cllit ia to reject noise 
pal••· or 300 MILLISECONDS or l••· in tiae duration, and 
to pu■ pulse■ having longer tiae duration. The circuit 
produces a normal or inverted. out.pit wiich ia delayed 
approximately 300 MILLISECONDS. 

SYMBOLS 

H L 
___, I PS ,....._ 

K 
i--

----,, - - -------

Rl, R2 and Cl an connected to function as an 
integration circuit, while Ql, Q2 and aaaociated cireuitZ7 
reshape ■ignals which are puaed b7 the integrati°' circui◄ o 
Normally the input at H is either O or -6 wlts. Ir aero, _________ ,. 
Ql is non-conducting, and it -6 V, Ql is aaturatedi bias curr.-it supplied 
through Rl and R2. Ql and 12 fora a regenerati 'H Fplitier which sharpen• up 
the inte-.rrated input si@l'lal. Normal and innrted C!J'ltJ1Uts are available at 
"I" and "L" o I 

THE NORMAL OUTPUT, K, HAS A RISE TIME OF LEss[ THAN 8 MICROSECOND. THE 
INVERTED OUTPUT IS NOT USEABLE BECAUSE OF ITS LONG RISE TIME. 

-12V -SV 

' ' 

QI 
P22 

L 

R7 
•AA ., ., . 
3300 

NOTE: i 
I 

CAIID CONNECTIONS ARE REPRESENTED · 1y LETTERS 
TEST POINTS ARE REPRESENTED BY NUIIIERS , 

+6V 

-I2V -6V 

02 
P22 

~GND. 
~-6V 

~-12V 

~+6V 

APPROVALS 
0 AND R I[ cw .. 

P,110D NO I 7 2 4 6 8 

DATE 10- 1 .. -63 

PD FIL[ N02-96.13 ... 18 .. A 

DRAWN 5 W. CHKO ll,.-,,,, 

[IIIGO F K.H. APPO · • 

TELETYPE 
CORPORATIQ~ 

/7~4G:,8 



111:P. 
Dal •. 

I~ I 
,~ :z 

"1,!111 

R4 
"' 
~ .. -~ l 
~ 

,! ~ 

•• •• all 

sr 

,. ... , .... 

, -
N_ 

0 .,. .., ,... 
~ -• 

•-- .... -
(IASI) 

Tt:LlrtPI: 
NIIT NO. 

177108 

··--
:,an 

177 ... · 

C 
(COLLECTOR) 

IOTTOM v·11w 
OF TIIANIIITOII IPIFi 

~ 
I 
C 
D 
E , 
" 
L .. 
N 
p 
II 

~ 

EC 501 

177501 

r 
tEMIT·TIII I 

REFIii TO 10 .. WD FOIi IIAltlUNI 
INFOIIIIM TION 

TOTAL 
NAIii AND NICIIIPTION LOCATINI FUNCTION OT'I 

10 n1nn~ D2 ti.ATS' 
SAME AS CRI -
•• II ti ,, 
" II " " 
II II 11 II .. " II .. 
II " II ti 

"· " " " II II " ,, 
II II II " 

• •-=-• ■ ••- FIYll'D 11...111,nn ·•.&• ...... Tft. 
•.&Iii&'.&• •• • • 

I I••= FUf &'ft IOK IHIMtl . - .. 
I ·- T .-.&an It■~- ■-. 

. 

' 
' 

DIODE. GATES CIRCU~T BOARD EC 501 

-This card ccn■iats or one • AND" gate and 
two "OR" gates. Diodes·ca6 thro'1gh CRlO comb{ne 
together with R3 to rora l'1 tiTe inpit "AND" gAte. 
Cl1. and CR2 COlllblne with Rl to tor11 a two in~t ''OR• 
g8te while CR3, CR4 and CRS combine w1 th ll2 ~ tol"II a 
three ill]lllt •ca• gate. 

When O YOlta 1• applied to an7 or t~ inpit1 
ot an or gate (C or D), the outpit (A.) will b• 0 volt•~ 
When -6 YOlta i■ ap:Dlled to ul or the inpa'8~ tbe 
output ld.ll be -6 YOlt•• i 

: 

Wh.,. -6 YOlta 1• applied to 8'117 or the 
inpata or an "AllD" _gate (l,L,11,P or S) the ou\pit · 
(ll) will be -6 TO.lta. When O YOlts.ia appliecl to all 
ot the inpita; the outp11t will 'be O Tolts. , 

' 

SYMBOLS 

E -~ 

:::::~:~ 
C -~ 

,.o_,_,..-r,----

C 
CRI .... .. , Tl'I_ II -

I 
_,r CRIO ..... - ..... 

TPS .-----------+----11---•:. R 

-D 
CR2 .... .... - 0 -L • Qt 

"' -

"' ,,, 
-

-12. 

_C 
CR~ .... - ... 

F' 
Clt4' .... 

•• 

,. 
TP! S -

l _!I 
N 0 -

Q 
le I 

H 
CRS ... .. -12 

15 
C- CONNICTIOaS AIII 11111111-NTID ■Y LITTallS 
TIIT IIOIIITI Ml 11 .... IDTID IY ■-■-. 

C_R_.9 
..... 

CRI ..... ..... 
Cll7 . --. .... 
ClfC ·--I .... 

.N ...... _.••+C 

.,;,.r_.,.. __ ,, 

177501, 
REVISIONS 

._. DATI IMffll. • 

• 

2 • .,.. -~- ~·· 
3 lr-27•1i~27 

I 
I 

APPIIOYALI 

•i. 

.. .... 17711.01 

FILI N0.24-A25A34AA 
-•Al. CIIIIL.kl. 
-.A.~. ■--,~ 

T ~.,'ai1.1.f.. E 
111,01 



EC502 DIODE. GATES CIRCUIT BOARD EC502 177502 

177502 
SYIIIOLI REVISIONS 

K 
~A 

... DATI MmlllO. 

L 
2 -I~ U-61 714 72. 

Thie card caneiete ot an• •oa• gate and ,,, - Olf~ 
!l I !l. ••"••-6~ 7 f"IIIB 
• two •AND" gates.' Diod• CR6 throagh ano coabin• 

...~ T-l)lll !iill::il'T 

'- : • I 

+++++ + ♦ ... rr~ 
together with R3 ~ tol'II a tiff inpat •oa• gat.e. ~ 

I CRl. and al2 coabin~ ilUrh Bl to tol'II a two inpit •AND• -
N - t B ~ : C gate while CR) 1 CR4 and CR5 coabine with R2 to tol'II 1 .. ; ti D tbrH inpit "OR" gate. £ ~e 
..,o c., ' u I 

Mt = , /:" f )-A .... +++++ + + + + ♦ 0 
When O wlte 1• applied to ill ot the inpat 1 

•t: -•-•••~••o-•-•••~ N ot an "AND" gate (C and D), the outplt (A) ldU be 
H. 

L/ -------- 0 wlte. When -6 wlta i• applied to mr ot ~e . 
♦♦ + ♦♦♦ 

♦ +++ 1ii ♦ .,., L 
inpate, the oatplt will be -6 wlts. · 

0 : :"" Ill o II C 

:~ .. I: - When -6 Tolts is applied to allot the 

•1 ~IC u IC • 
+ ♦ ,6,' +· ... I•♦ , 

.!:! , inpate ot an •oa• gate (l,L,M,P or S) the outpit (R) · D 
r ♦ •++I + • will be -6 wlte. Whm O wlte 1• applied toi P7 

~ 
ot the inpata, the outpit "111 be O wlts. 

C /774,, CCOU.ICTO•> 

I .- IOTTOII VIIW , ... , OP TIIANIIITN 18lli 
I •IPEII TO IO• WD POii IIAIIICINe 

Cl•TTl•t •POtlllATION 

ll&P. 'RLITWI TOTAL .... Miff •. QT'( NAME AND DESCIIIPTION LOCATINI FUNCTION 
I 

~A I 17710A 10 OIOIU' n~ t:.&TE 
I 
I '~-~ ~.aur .&et CR I " 

~ A :!I It II It ...... 
.... ... . " n .. .. 
I~ j 

.. .. " N 

~ •1 -.. .. .. .. 
CRT • " " • CRI ClllO 

CAa • II • C I_. _ TF'I _ 
II 

_,r ""'--• TPS. R .. ,...Q - l 
- - -

" .. II ~ 

..... .... 
~ A 1ft .. " n . ., I CR9 CR2 .... ~ -L _o I __. I 

..... - r 

•• l••••n ~ DS'.Tii:TI 111 J-1v1rn 1n K n1aa• 111.4!11 1nr••~TOII 
Q( I .... :~ .... ' -~ llt.4Mlr , !I Ill N • 

1211■ 111 1 
CR8 

II.II AS:ai111 l ■ ... F■-•■i Dot, tlNMA .. II 

_,.,, ..... ... -- r I 

+S 

E"C . 1774QQ I C1Dr11•T C.4.Dn ETt'1.11:o 
_p CR7 • APPROVALS 

CIU 
..... 

_E I__. _ TP2- B - .... ,. -/2 II &111 D I tr II 

- .... I - 1 fJJr l- 2 
-~ 

CRtr 

t4·~ 
.... I 

<;"'!4 - .... ......... 
F -.... .... .... .... 177502 

N DATI 1-11-61 
CRS • •/Z 

H 
FILE N0.24-A25,134AA 

I .... - ...... +6 DRAWN . .Ji:l CHICO. M.G . .z. • -,.4 
ENCiD. AR. IAPPO. p .AN 

NOTE: TELETYPE -CAIID CONNECTIONS AIIE IIEPIIESENTED ■Y LETTERS CORPORATION 

TC·471 et·•I 

TUT POINTS Altl IIIPIIIIINTID ■Y NUlallll. 
177502 



, __ ... 
CIAN) 

1111ft TIILITWI -- Miff -
CII 177ID■ ·~ ,, 
': !1 

•• 111 

,._ I 
•• ., 
, .. l 
, .. •' ( 

,I~ 
-In 

11•••n 
II 

t II ... 
s~ 171'111199 

,. ... , .... 

C 
CCOLLICTOR) 

I 

IOTTOM VIIW 
OF TIIANIIITOR 

Cl•TTIII 

NOTE: 

~ 
I 
C 
D 
I , 
H 

L 
M 
N , 
II 

~ 

EC 503 

177503 

IIIFEII TO •o•wo FOi 111\IIICINC. 
•FOIIIIATION 

TOTAL 
QT'C NAIii AND DUCIIIPTION LOCATINI FUNCTION 

10 DJODE. D2 GATE 
II 

• II fl . .. . II 

• • • " .. " ,. ,, .. ,, . " • .. IJj ,, .. ,, . " .. .. " " 
• Rf'!ltl~TOR ~ntl:'n 1n1t ftl.lUct 

II ,, 
,. .. " ,, .. . .. ,, • 

I 

i 

D10D£ GATES I 
CIRCUIT BOARD EC503 

I 

I 

i 
Thh c11rd consists or tour "AND" ~ates. 

CR'.3 through CR5 combine with R2 and CR8 tru,,ugh CRl.O 
cOJ!lbine with R4 to tonn two separRte three input 
"AND" gates. CRl and CR2 combine with Rl vtdle 
CR6 and CR? combine with R4 to form two sep~rate two 
input "AND" ~ates. : 

When -6 volts is 11pplied to arrr of the 
inputs or an "AND" gate (E, For H}, the output (B) 
will be -6 volts. When I volts is applied t,o all or 
the inputs, the output will be O wlts. : 

I 

CRI 
-C ..... _ TP/ 

A 
_£.i - ..... l - - ' 

c.'!.2 D ... 'l r': 
-- ..... GI 0 -.... 

-H -+6 
I 

CR7 ..... 

i 

NOTE: I 
CAIID CONNECTIONS AIII lll"'HINTH ■Y LITTl:111 i 
TUT POINTS AIII •l"'IIINTID ■Y NUIIIIIII. . 

i 

CRJ ..... 
, ... 
~~.,. .... 
ClfS -~ ,--... 

CRIO -~ , .... 

Cltl ..... , .... 

SYMBOLS 
E 

-~A 
F = t )-+s 
H -J 
/( ,e -
L i )-+R -
M _,I 

~ 

-~ fl ~ t . R 

i TPZ0 B 

~~ 
Ill~ 

-- ----

+s 

177503 . 
REVISIONS 

- DATI aunt. NO. , ,_, r-112 17220!5 
~ 1n.. 13-15, 7 79111 

j !5-! 7- !II! !!1112 7 

APPROVALS 

......... 
DATI 1-11-61 
FIL£ N0-24-A2M34 AA 
DMn._o CHICO.II' 
IN&D. A A ll'P01A#L____. 

TELETYPE 
CORPORATION 

177503 



H'-

N 
♦ 
0 .., "' ,.. 
r-· -

T!LET'Yl'I 
DUI ... MIIT NO. 
\-NI 177108 
CR2 
CR3 
'-ft 4 
CA1' 
CIU5 
~I 7 
C ~R 
C ~9 
Cl 'IO 

RI ,,~~51 
;i 2 
~3 
;i 4 

s:c 1774gg 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TIIANIISTOII ftPDi 

~ 
I 
C 
D 
r , 
H 

L .. 
N .. 
II 

~ 

EC 504 

177504 

! 
( EMITTIElll 

REFER TO 5016WD FOR MAIIKIN8 
INFOIIMATION 

TOTAL 
QT'l NAIii AND HSCIIIPTION LOCATINe fUNCTION 

10 DI g.ut. D2 GATE 
SAME AS CRI H 

II II II II 

II II II II 

II • II II 

II II .. II 

II II II II 

" .. .. .. 
• II N II 

II II II • 
4 ■IP~ISTOR FIY5'n 11...':lnn nuu1 111.A!ll Al:'CZ•~TOA 

._£Ml:' .A!ll Al H N - II II N .. 
N N " " II 

I CIRCUIT C .. II n - ~TC LIi: n 

I 

DIODE GATES CIRtµIT BOARD EC 504 

I 

This c&l"d conn.■t.a. ot tour "OR" ~t•• 
CR) through CRS combine w1 tt- Ra and CR8 th~ 
CR.10 coablne with R4 to t~rw. two separate three 
input "OR" gat•. CJU and Cll2 combine vithl Rl. vhlle 
CR6 and Clt7 co■bine w1 th R4 to tona tm .. ~ate tw 
inpit "OK" ~t-. . I 

I 

When O 1olts is •pplied to 'l!lJ' otj the 
inputs of~ "OR" gate (E,P' or ff), the out~t (B) 
vill be O YOl ts. When -6 wl ts 1■ applied to all 
of the inmta, the output will be -6 wlts. \ 

I 
I 
! 

_c CR/ .... ... , 
CRI. _o ... I ... , 

C/17 
_N ... , ..... 

CRf, 
p .... ..... 

NOTE: -===-= 

- TP/ - H l . 

-I •• "' 
-/2 

TP6 . s 

-/2 

- I .. I 

! 

.... 

CARD CONNECTIONS All! llllltl£SENTID ■Y L!TTIIII 
TUT POINTS AIII IIIPIIIHNTID ■Y NUlll91Q. 

SYMIOLS 

• :~ A 
/Ir oR)--.s 
H 

:: / 

" -~ 8 
L - OR}--.R 
.H. ;l,__.I 

e - r'\ C 

D 
Olf )-.A 

- L--1 . 
N :trs p 

-/2 

-/2 

J •-12 

177504 
REVISIONS 

-.. DATI MITkllQ. , ,o_,~ 1 ~,a 
~ 5- 2 7:fi Ii S II Z 7 

APP .. OVALS 
I., Ill 

. ........ 
.... ••· I 77504 

DATI 1- I 2 - 61 
FILE N0.24-Al25/134AA 
DMWN.A;? _ CHICO. )'I J.. 
!N8D. -4. I) APPi>. 1\8. 

TFLETYPE 
CORPORATION 

177504 

j 



-
(0 

N-
IO ,..._ 
,..._ ...,_ 

¢ 

inw -
IO 

"'u I.LI 

I 300,,s 

-N~¢10Wl'--m~2=~~!~~~ 

-r+++ 
r<) ll1 v 
a:: a: a:: 

++++ 

C 
(COLLECTOR 

N :[]I~[ 
177494 

B -----1,-0 -- BOTTOM VIEW 
(BASE) OF TRANSISTOR 

NOTE: 

EC 516 

177516 

~ 
B 
C 
D 
E 

F 
H 

J 
K 

L 
M 
N 
p 

R 

s 

E REFER TO 5016 WO FOR MARKING INFORMATION. 
(EMITTER) 

REF. TELETYPE TOTAL 
DESIGN. PART NO. QT'( NAME ANO DESCRIPTION LOCATING FUNCTION 

---
RI 118180 I RESISTOR FIXED IOK OHMS BASE BIAS 

-· 
R2 143659 3 RESISTOR FIXED 560 OHMS COLLECTOR DROPPING 
R3 129851 I RESISTOR FIXED 3300 OHMS BASE Bl\ S 

R4 177122 I RESISTOR FIXED 56 OHMS BASE INPUT 
_ RS - ~A~F AS R2 BASE BIAS 

R6 118186 I RESISTOR FIXED 5600 OHMS DIODE BIAS ---- - ----·------· 

R7 SAME AS R2 COLLECTOR DROPPING ·- -------· 
RESISTOR FIXED 68 OHMS . COLLECTOR DEQeF'tNG. R8 137601 I 

-------- ·-------· 
R9 129854 I · RESISTOR FIXED I OK OHMS DIODE BIAS 
Cl 181618 I CAPAC I TOR FIXED • 01 INPUT CAPAC I TOR 

01 177105 2 TRANSi STOR P-22 INVERTER 

O? - SAME AS 01 EM I TTER FOL LOWER 
0~ ':l()()(\1;? I TRANSISTOR 2N2001 AMPLI Fl ER 

CRI 177109 2 DIODE SGI 308 COUPLING DI ODE 

POWER PULSER CIRC~JIT BOARD EC 516 
THIS CIRCUIT IS USED TO PROVIDE A HIGH CURRENT 15-35 

UPON RECEIPT OF A 6 VOLT POSITIVE TRANSITION AT PIN E. 

I 
jJ I SEC, PULSE 

I 

I 

SYMBOLS 

NORMALLY QI IS ON AND Q3 IS OFF AND THE EMITTER OF Q2 IS SLIGHTLY 
POSITIVE WITH RESPECT TO GROUND. WHEN A -6V TO ov TRANSITION o¢cURS AT 
PIN E. QI IS TURNEDOFFMAKING ITS COLLECTOR GO TO -6 VOLTS. THIS CAUSES 
THE EMITTER OF Q2 TO BECOME -6 VOLTS, TURNING ON Q3. 1 ~ 

(A) 

THREE ALTERNATE OUTPUTS ARE AVAILABLE FROMQ3. I 

8 
j 

A. WHEN THE OUTPUT IS TAKEN FROM Pl N B, DI ODE CR-5 PREVENT$ ANY 
POSITIVE PULSES ON THE LINE FRQ.1 APPEARING ON PIN H. THE TIME 
AND AMPLITUDE OF THE OUTPUT PULSE ~ILL BE IN ACCORDANCE

1
WITH 

CASES. B OR C, j 

B. IF CONNECTED AS SHOWN IN B. THE OUTPUT AT H IS A 6 VOLTIPOSITIVE PULSE THAT CAN BE USED TO 
TRIGGER 40 FLIP-FLOPS AT A REPETlllON RATE OF 3 KC. 1 

I 
C. THE THIRD ALTERNATIVE PROVIDES A 6 VOLT POSITIVE PULSE AT A REPETITION RATE OF 3 KC WHEN 

OPERATING INTO A 2 MFD CAPACITIVE INPUT. I 
i 

- 12 V 
J 

0 
<D 0 
a:: <D 

,n --- -

-sv 
M 

0 ~ 

CJ:: N 
N 

I (B) 

I 
I ,.__ 

_Lo:: 

, ...... , ...... 
CR- 5 

-12V 

::.: 
- 0 
a: -

-12v 

0 
<D 
,n -

D 

- 12 V 
R 

0 
N CD 
a: I() 

-

-6RV 
p • 

~ ,~ 
- - (.) 

I 
' 
I 

H 

11 I 
I 

I 
! 
I 

I 
I 

l 
! 

- G!v 
IM 

I~ 
I 
I 

I 
I 
I 
l 
!02 
IP-22 
I 

I (Cl 

I 
I (X) 

a:: 

I - Ii---- _,___, 

H 

h 

-

CR2 177108 3 DIODE D-2 CLAMP DIOOE 
CR3 SAME AS CRI CLAMP DIODE 

··- -·· 

CR4 SAME AS CR2 GATE 

EC 177494 I CIRCUIT CARD ETCHED -

(UUUQ'i ~ PAn TRAMS I STOR --- --- . 

RIO 118177 I RESISTOR. FIXED 22K OHMS DIODE BIAS 

C l I CR4 T 
------+-=-=::..::..:c.....~==-------~~o,:t---- ~-1;•:1-----'-~--1 01 

p-22 

N 

-t6 V 

! 
I 

i 
i 

R4 
56 I 03 

2 N 2001 

~~ 0: Ill 

N '' 
CR5 SAME AS CR2 GATE "'t"6V A 

F 
~00116 I COVER I NSU LATI NG 

NOTE: 

CARD CONNECTIONS AIIE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED IY NUMBERS. 

177516 
REVISIONS 

ISSUE DATE AUTH. NO. 
2 
3 
4 
5 
6 

10-14-64 8427(: 

4-4-67 93089 
5-9-57 93136 
11-27-57 946,~ 

12-28-67 94692-1 
2-6-68 972 66 

APPROVALS 
£ o, M 

/V 

DATE 4 · 1 8 - 6 I 

FILE NO. 24-A25/124AA 

DRAWN. D P CHKO. M G 

ENGD. E w 5 APPO. F D ·s 
TELETYPE 

C OR PORAT I O N 

177516 



f 
500 

• 

. ,. 
1-- ... -

(IAN) 

TELETYPE 
DHIN PAIIT NO. 
RI -::t. •• .,~ 

R2 118177 
R3 143169 
R4 137441 
115 118156 
R6 1111144 
R7 
RI 
R9 118186 
RIO 137602 

Cl 171829 
C2 181618 

CRI 177404 
CR2 178844 
CR3 177108 
CR4 177611 

QI 177105 
02 177610 
03 

17749b 
144495 

..,..E_C_5_4_&_----1. GATED OSCILLATOR 
CIRCUIT BOARD EC546 

SYMIOLI 

C 
C COLLIC TOIi ) 

IOTTOIII VIIW 
OF TIIANIIITOR 

177546 

'-177490 

MOTi 
E 

( U•TTl!lll 
IIIFIII TO •o•wo FOIi IIAIIICINe 
Nll'OIIIM TION, EXCEPT FOIi POSITION 
Of ftAIIT NUM■EII . 

TOTAL 
NAIii AND DEICllfPT ION LOCATIN8 FUNCTION QTY. 

I RESISTOR, VARIAILE 500K OHMS TIMING 
I RESISTOR, FIXED 22K OHMS TIMING 
I • II 360 OHMS VOLTAGE DROPPING 
2 N II 1.2K OHMS COLLECTOR LOAD 
2 • II HK OHMS BASE BIAS 
I • N 2-7K OHMS CURRENT LIMIT 

SAME AS R4 COLL.ECTOR LOAD 
SAME AS R5 IIASE BIAS 

I RESISTOR FIX ED 5.1 IC OHMS CURRENT LIMIT 
I N N 470 OHMS TEMP. COMPENSATION 

I CAPACITOR MYLAR .15MF TIMING 
I " N .OIMF CLAMP 

I DIODE. ZENER 15V REGULATOR 
I VARISTOR IOOA BASE BIAS 
I DIODE. D2 CLAMP 
I DIODE, IN682 COUPLiNG 

2 TRANSISTOR P22 CONTROL 
I UN IJUNCT I ON OSCILLATOR . 

SAME AS QI 

I BOARD ETCHED Cl RCUIT 
3 PAD TRANSISTOR 

THIS CARD CONSISTS OF A COIITllOL, OSCIUATOR, AND 
AMPLIFIER CIRCUIT. ! 

I 
WITH ZERO VOLTS Al"P• CONTROL CIRCUIT QI ISi IACK 

BIASED AND NON COll>UCTIN8. Cll4 IS FOIIWAIID BIASED 
PUTTIN8 Cl AT -12Y AND CLAMPINe THE EIIITTEII ~f Q2 SO 

. TIE CIRCUIT WILL NOT OSCILLATE. THEREFORE, THE i OUTPUT 
AT •A• IS A CONSTANT -• VOLTS. : 

WITH •IV AT •p~. QI IS FOIIWMD BIASED ALLOW~N& 
CONDUCTION, THEIIEFORI I Cll4 IS NCK IIASED. Q2 Clll~UIT WILL 
NOW OSCILLATE. TN£ OUTPUT OF QZ IS FED TO THE AljlPLIFIEII 
WNICN HAS AN OUTPUT OF -• TO O VOLT PULSES. I 

1 
____!_ GATED A 
- OK --

TIMS CIIICUIT HAS A) ~TPUT. ADJUSTABLE nl)M: 4 TO 45 M.S. 

REG. > 
VOLTAGE'-

► x OUT • IIIC ::s ► • N◄ ► lit: 

113 -.... ·~ +IV --· , 
s•o 

~ a: ◄ • ►= ii,; 
~ ... 5~ -IZV -6V 

-• ► x· ~· ► o NI~ ► o -12v ◄ in 

,,-' lf'II 

~ 

.... ◄ ► x ► N ac◄ ► • • 
CR4 ·~ Iv .... 

p/ 
R9 IN682 ...... 

" 
... 
~ 5.6K QI 

P22 

h 

' ~ J 

NOTE: 

02 

Cl 
II 
II 

.15 

. 
J I 

0 ◄ ►o 
~◄ ►,-. • >• 

"ii' 
-12v 

i :-..., 
-12V 

" .01 

CAIID COIIIIICTIONI AK IIEPIIESENTED IY UTTEIII 
TIIT POINTS All! KPIIESINTID I Y NUIIIEIIS 

..--~ ~ ~ 
D' ►K 

► aii: 
.., 

a:· ►: :l ► N c~ , .. • o. -a 
• ►..: 

~.~· Q3 
P22 TPI 

:~ r 
C, 

'OOA 

,,, 
. 

D > t-6V 
F 

H 
) --12v 

K 
) ~6V 

) GND. 

17754'=> 
... 

I 
z 

..... '-A -~. 111-2. 
• - j -ti~ , If. r. IN 

- H- 85 8971 0 

&-NUll■&II 

.... OD. NO .• I 7 7546 

DAT£'. 11·19•63 
P.D.,iLE N0.2-96.134.184A 

011_.. S.W. CNKOJIIJIJ/5; 

[NGO I.S.K. APPO j ·.'11: 

TF'I ETYPE 
COlf PORATION 



.1,,0., • ., 
TCHSll- .. 1 

RI 

R2 

R3 

R4 

, -

•---..;. 
(IAIE) 

TELETYPE 
PART NO. 

137442 

HilT4A 

129852 

118725 

I' 

~ 
I 
C 
D 
E 
F 
H 
J 
I( 

L 
M 
N 
p 

R 

~ 

EC 581 

177581 

C '---193217 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANIIITOR NOTE: 

E 
( EIITTEII) 

REFER TO 5016 WD FOR MARKINS 
INFORMATION 

TOTAL 
QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

2 RESISTOR FIXED. 1500 OHMS CURRENT LIM IT 

2 RE~ISTOR FlllfEft. 4700 OHMS RI AS RESISTOR 

2 RESISTOR FIXED. 2200 ,OHMS COLLECTOR LOAD 

2 RESISTOR FIXl='n. 270 OHMS CURRENT LIMIT 

&!I Al 

I 
I . 

POWER AMPLIFI.ER (2) CIRCUIT BOARD EC 5 81 
THIS CAltD COtfSISTS OF TWO IDENTICAL TWO•STAGE COMMON EMITTf;lt. 
MPL.IFIUS. THE OUTl"UT TRANSISTOR IS A MEDIUM POWER TYl"E (,Al"ABLE 
0, DELIVHING A LOAD CURRENT OF UI" TO ,25 AMl"ERES. ; 

I 

WITH -6 VOLTS Al"l"LIED AT THE INPUT (H,K), THE INl"UT TRANSl~TOR 
(01,3) IS CUT OFF Al"l"LYING A +6 VOLT TO CUT OFF THE OUTl"UT \ . 
TRANSISTOR (02,4)., WHEN O VOL.TS IS Al"PLIED TO THE INPUT, ~HE INl"UT 
TRANSISTOlt IS FORWARD BIASED DRIVING THE. INPUT OF THE OUTl"~T 
TRANSISTOR NEGATIVE TO SATURATE IT, THIS CARD CAN BE USED IWfTH 
LOADS CONNECTED TO l"OWER SUl"l"LY VOLTAGES UP TO A NOMINAL·~ VOLTS. 

R I 
H ... : 1500 : 

+6Y. 

0 
.,, 0 
EN 

N .... 
R4 

-------: 270 : 

CRI 
IN482 

! 
I 

t QI 
N-33 

i 
_....;. 

0 
NO 
a: ... .. 

... -
-6Y. 

+ov. 

... 

--

SYMBOLS 
A • 

~ 
a 

~ 

-:.-A 
TP-1 

Q2 

2N3213 

' 0 
-12Y. ,._ o a:N 

N 

....... -~s 
TP-6 

R5 

... Ill ,,,,,... 
-----~:210 ......... -....... __., .... ., 

■ _]_ \!! Q4 

2N3213 

[:~R'~f::~~::::::::t::::f~;!![J~[]~[::::::::::::jt:::::::::::::::::j· IC - . : 1500 ~ r ,v ..:•- AS R2 
/vjQ3 \!!r N-33 

CR2 I 
IN:482 I 

RT SAME AS R3 

118 SAME AS R4 
-- -:;-

I 

i 

-SY. 
-~ -

QI 2 I I IUI- N-!1!1 IFl~II i ..:.F ____ .,.••-•v. 
••------11►~-,zv . 

ASDI 

....,_aaa;;&._+-___ ___,.~--11Mi£ AS IIZ 

• 
-12Y. 

• Ml..._ __ __. ... + •v. 
t; --------11-•GND . 

2 MD. I ST 

1------41,,,,1:19L:1D==:.il1,1,17 __ -6--...:IL.-~cz~~·•na.l•luT...J~IICII r..i-._E111T.a.zC1.1.11Nii:11L.n----+------------I 

CRI IAlfifg 2 DIODE IN48? r.f AMP •0u: 
CAIID CONNECTIONI AIIE REPRESENTED IY LETTIRI 

SAMF AS CRt .. TUT ,01NT1 ARE RE,REIENTED IY NUll■EIII 

177581 

APPROVALS 

,~ ....... 
PIIOD. NO. 177511 

DAT£: 1-15-63 
P.o.,iu NO. 33-A25AA' 
IIIIAWN.N.A.R. CMKO. ,-,,ii L­
ENGO. R,S' P. idPD ,,.,_ 

T ~0-P~l.tJ: £ 
177 581 -



t. T :> .. ii 7 

TC2~~1· )41 EC 

N• 
ID 
It) 

... r:: 

• 
• ., ID 
It) 

0 0 .... 

I 
• ~ •• !:! = -~ !! ! !? ~ ~ 

0 •=:~:~~ +..,,.,&!:il~Mr~ 
0 - -

0 

A 
I 
C 
D 
I , 
N ., 
• 
L 

• • p 

EC584 

177584 

++\+. ♦ -+ • 

[ 

IOTTOII YIIW 
OF TRANIIITN 

(DIITTHl 

141104 

,,u: . 
Rl"R TO ■o• WD FOR IIANIH AND llf'S. 
INFORIIA TION 

TOTAL 
QTY. NAME AND DEICRlftTION LOCATIN• FUNCTION 

Rt 

R3 
R3 

2 • 

l Circuit Card Etched 

nm <R-SR>T _ 70 * 14 Ms CIRCUIT BOARD EC584 

L ( 

k 

E 

-lft 

-• 

C3 

I 
.002 ■FD 

II: • 

., 
3.3 K 

117 

3.3 K 

CR4 

Cit I 
... v 

D4 

ll: 

= +sv 

,0 , II: 

NOTE I : ALTERNATE SYMBOLS SHOWN ( EITHER PI.AY 
BE USED. l 

NOT£2: 
CAIID CONNECTIONS ARE REPRESENTED BY LETTERS 1

1

· 

TEST ftOINTS ARE REPRESENTED IY NUMBERS 
N0TE3: M~~~T ou~ul,,P,iG ~oJe,~~~~citAL u2~ :'NVERT'D l 

-IIV 

C4 ... 

---,_ ... ) .. ~RD 

--~H-),.~tv 
---,.-) ... - • y 

---.-)➔ -IIV 

---C>GRD, 

-•v 

GA a 
02 

________ ___.J 0 

03 

TO SHOW 

w 
a:: 
::::, 

~---, 0 

~ I ~ 
--)==- _.J en 

E -i C( 

N)==9: 
I 1-

~--.Jen 

/77584 

0 ,.,.,, II II OP M 

4 ' 

"900. NO. 177584 

DAT[ 2-7-64 

P.D.F'ILE NO 2-96.134.184A 

ORAWtil 5. W .. CHKO,,..,. 

ENGO IF. K.H APPO .'. ·. 

TELETYPE 
CORPORATION 

/77584 



t ' :, ... , 
T~l~~,6 )41 

-

EC 

f' 

EC589 

177589 

ftUD oNE-Sll>T - 20 o us CIRC'11T BOARD EC589 
'lhi• c1rcui t proncla a 200 ..t:CROS£COND oa--t. in 

r•pan•e to a poeUi we •1111 puhe. 111 •"e tal~eant. 

177589 
OAT( AUTM 110 

________ ....,. ■t.4te Ql b <Xi and Q2 1■ OP?. It pi.a I b O .olt.-t, a 

♦ ~:~: ....... a.. 

....... !!=!!~~~!~ 
+ 

IOTTOII VIIW 
OF TIIANIIITo■ 

141104 

19I1 i 

A 
I 
C 
D 
I , 
N 

" • 
L 

• • p 

• • 

r 
(I .. TTIII) 

ltlnlt TO •o•wD FOlt IIAltlUNI AND MFG. 
IN,OIIIIA TION 

10TAL 
on. 

l 

NAIii AND DIIClllltTION LOCATINI F'UNCTION 

Circuit Card Etched 

poait1•e input ■191&1. at. pin L will tarn ett ~. av.1a& 
it.■ collector 10 \o -6 wlt.■• 'h1a 1'11 •m ~ Q2. TM 
eollect.or ot Q2 U.. .,_ f'roa -6 ..ite '9 O wlt.■• !Id.a t------"N.:....;Oc..;..RT~..:;;;AFL;,_;0:::...;U:;..;TPU..;...:.T~~.:L..l.!.... 
poeit.iYe tJWt■iUan b coapled to the bue ot Ql, keaping ~ 
1 t ott tor a ti• perled d.t.endned '-, Ill ad «;i.. If E 
I i ■ -6 ftlts, the circuit will n.t rao a• to a poa1t1'N 
tranait1on at pln L. N 

The out.put of \he•• 9hot •• 1• Ille bola~ed '-, Ule 
in•ert.er tonaed ld.t.h tnmi■tor ~. l O wlt iriput at Jll.l __ ,_N_V..;;E~R_T..;E..;o __ o_u_T_P_u_T__. 
E vlll aake pin J -6 wlt.■• l -6 .. 1t iafut wifl Jake pin J go t.o O volt.a. 

RNi at.or 16 i■ 11•• u a nlleet.or lead to-e Q2 .._ 1 t ii not loaded by th 
input r .. 18tor R7. Tbi■ k..,. the tille-oat ot \he c1reuit 200 MICROS£COIIDS re-

' prdl•• ot ..,tcb ■ide of 1111• •• ••t la 118ed tor an output •191&1. • 
The inpat 1■ al-,a at pl.n L, the oat.put 1• at pin J. For a ao....i (O wl 

out,-t pu1..,, pin I 1■ et.rapped to pin C and~ r 1 ■ •trapped t.o pin ■• l'or 
an 1nnrt.ed ~~ wlt) 011tput. pulH, pin I b •t~pped to pin I. 

L( 

k 

NOT£: 

-12v 

C3 

1(-
.002 MFD 

ir. • 

RI 

3,3 K 
R7 

3.3 K 

Cit I 
+•v 

04 
~ 

~ +6V 

CARD CONNECTIONS ARE REPRESENTED 'IY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS ' 

-12v 

03 

WD 

--- .... ) ... ~RD 

---H-)-. ♦ IV 

---p-) -IV 

---R-).,. -12V 

CR a 
02 
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P'IIOD NO 17 7589 
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-

~ 
1ft 0) 

in 
u 0 .... 
0 

0 

EC597 PIXED ON&-Sll>T -1 MS CIRCUIT BOARD EC597 177597 

177597 
'ftli■ circuit pron'dea a I MILLI SECOND output in (NOTE I) 

•SSUl OATl AUTH 1110 r•panH to a ~it.iYe ~in,i y:,ul■ e. In th• quineant. .. 
________ ....,. ■t.t.e ·.J. b mi and Q2 ia OF!'. It pin I ia O wolt.s, a Pl 

L ~: J 
K~ 

0 

+ + + 
··---••!!=~~!~!~ 

t ..... ~~ ♦ ... ,.,.!a!~,,., 
-

♦ + 

IOTTOII VIEW 
Of T1tANIIITOII 

141104 

19I1i 

A 
I 
C 
D 
r , 
" ., 
• 
L 
II 
N 
p 

• • 

r IIIP'III TO 10 .. WD fOII IIAIIKIN8 AND MFG. 

Cll•TTH) 

TOTAL 
on. 

IN'OIIIATION 

NAIii AND DIICIIIPTION 

l Circuit Card Itched 

LOCATIN8 J,UNCTION 

poait.1•• input •1Fal at pin L will wm ett ~. 11aY.ing 
i ta collector IO lo -6 welt•• ru. wUl lllm on Q2. The· 
collect.or ot Q2 t.htn go• fl'<n -6 ..iw lo O volt■• Thi• 
·poeit.iYe t.nn•U.ian b coupled·to the b&H ot Ql, keeping ~---------1"""----=------=.........,..,.a...;:;......;;.,----, 
1 t ott tor a ti- period determnad bJ Ill aad Cl. If pi 
K 1■ -6 wlts, the circuit will rwt rnpaA to a poaitiH 
iran•it.ion at pin L. i 

The out.pit of \he •• •hot alloal.4 be bolatred bJ the 
1n•erter toraed Id.th tl"Ulabtor ~. l O -.olt input at 

L 

K 
s10s 
p 11MS 

J 

NOTE 3 

i will aake pin J -6 -wolt■ •. l -6 1'!Dlt input "* take pin J ,.a to O vol~•• 
RNi■tor 16 18 11•ecl aa a collect.or load tor;~ •• it h not loadad by th 

input· r••iet.or R7. Tbi• keep• the u. out of ~- circuit I MILLISECOND N-

prdl•• ot Illich ■id• or the one 1hot 1• u■ad tpr an output •i91al. 
The input 1 ■ al--,. at pin L, the outp,t isi at pin J. For a aoraal (O wl 

out,-t pul.■e, pin I 1■ ■trapped to pin C and ;:,ini , 1 ■ ■trapped to pin ■• P'or 
an inverted \-6 wlt) oat.pat pulH', pin I b •t+pped. to pin I. 

L( 

k 

E 

-12v 

N 

• 

Cl 

I 
002 ■,a 

Ill • 

Ill 

3.3 K 
117 

3.3 K 

C114 

CII 
+•v 

D4 
¥ 

I + V 

~ .., 
N , 

IC N 

NOTE I : AL TERNA.TE SYMBOLS SHOWN ( EITHER 
MAY BE USED). 

-1tv 

03 

c; 4 

v.----A-)..,. t. llD 
---H-)• ♦ IV 

--'"'!!~~)~-•v 
--- .. -) .. -I !V 

-IV 

c;R a 
DZ 

VAL S 

"9CMt NO f 77597 

OAT( 4-17-53 

~D ,-IL( IIIO Z-96.134.184A 

DIii-- G.R.S. CHNO 

TELETY E 
CUR PQR AT ION 

177597 
~······· 



t T .:" .. • • 
T,:,Z~~-6 ~•I 

REF. 

NO 
r0 

.,,o 
r0 

0 

cou 
ILi 

8---= 
(BASE) 

TELETYPE 
DESIGN PART NO, 

RI 118144 

R2 137442 
R3 118186 
R4 118177 

R5 129854 
R6 
R7 
RS 129851 
R9 137441 
RIO• 
RII 

..----------~-

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

~308530 

NOTE: 

~ 
I 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 
p 

R 
s 

EC IOI 

303101 

E 
( EMITTER l 

REFER TO !1016WD FOR MARKING 
INFORMATION 

TOTAL 
QTY. NAME ANO DESCRIPTION LOCATING FUNCTION 

I RESISTOR, Fl XED 2700.11. BASE BIAS 
I RESISTOR,FIXED 1500A BASE BIAS 
I RESISTOR, Fl XED 56001\ BASE INPUT 
2 RESISTOR, FIXED 22K BA:X: ·t:IIA::i 

2 RESISTOR.FIXED IOK BASE BIAS 
SAME AS R5 BASE BIAS 
SAME AS R4 BASE BIAS 

I RESISTOR FIXED 3300.n BASE BIAS 
3 RESISTOR FIXED 1200.n COLLECTOR LOAD 

SAME AS R9 COLLECTOR LOAD 
SAME AS RIO COLLECTOR LOAD 

__ C_I ___ 1_7.;..;l 5;...7..c9 __ -+-_'-1 -----,1--.;;.;CA""'P_A""'C __ IT...;O;..;.R""--' . ...;4_7""'M,;.;.F..cD ______ -+---'l""'N_T;;;.EG.;;.;R..;.;.A .... T .... IO""N"'--~CA""'P;...;A"'"'C'""IT .... O;a,,;R.;._.---1 

CRI 177108 3 DIODE D2 CLAMP 
CR2 SAME AS CRI CLAMP 

CR3 SAME AS CRI CLAMP 

QI 17710!1 3 TRANSISTOR, P22 ACTIVE AMPl IFIER 
Q2 SAME AS QI ACTIVE AMPLIFIER 
Q3 SAME AS QI ACTIVE INVERTER 

EC 308530 ETCHED CIRCUIT BOARD 

144495 3 PAD TRANSISTOR 

INTERGRATED PULSE SHAPER 
AND INVERTER 

CIRCUIT BOARD EC IOI 
i 

Cl~CUIT A: THE PURPOSE OF THIS CIRCUIT IS TO REJECT NOISE PULSES OF 500 
MICROSECONDS OR LESS IN DURATION.AND TO PASS PULSES OF LONGER DPRATION. THE 
CIRCUIT PRODUCES A NORMAL OR INVERTED OUTPUT. Ri .R2.AND Cl FUNCTION AS AN 
INTERGRATION CIRCUIT l'tt!ILE Q2 AND Q3 FORM A REGENERATIVE AMPLIFIIER WHICH 
SHARPENS UP THE INTERGRATED INPUT SIGNAL. IF INPUT (E) IS OV.Q2I IS NON­
CONDUCTING AND OUTPUT (K) IS ov_ IF IWUT (E) IS -6V.Q2 WILL CONDUCT AFTER 
500 MICROSECOND DELAY AND OUTPUT (K) WILL GO TO -6V. I 

I 
CIRCUIT B: l'tt!EN INPUT (A) IS OPEN QR AT OV. QI IS NON-CONDUCT IN~ AND THE 
OUTPUT (H) IS CLAMPED AT -6V BY CR3. WHEN INPUT (A) IS AT -6V.QII IS 
CONDUCTING AND THE OUTPUT (H) IS AT OV F'lR THE DUPATION OF THE L5y INPUT, 

R2 

E 
1500 

A >~ 
r-- (\J 
a: (\J 

RI 
A -..,-
2700 

fr 
:E ~r-

B 

R3 

5600 

> 
IO 
a: 

+6V 

v 
a: 

+6V 

~ 

Q 

-12V -6V 

-a: 

QI 
P22 

0 
0 

4 

~ ii:~ ,(\J 

u--o 

Q2 
P22 

L 

-12V 

0 
0) 0 a: ~ 

-

i 

i 
' 

! 
I 
! 

RS l 
V "II' 

3300 I 

~ 
ID 0 
a: 

I 

I 

! 

+6V 

-6V 

' 
~~ ,~ 1 

u_ _c 

... j '\.. H 
I/ 
I 
I 

i 
i 
I 
I 

NOTE: CIRCUIT A: THE NORMAL OUTPUT (K) HAS A RISE 
TIME OF LESS THAN -B MICROSECONDS, THE INVERTED • 1 
_OUTPUT (L) IS NOT .USA3LE BECAUSE OF ITS LONG RISE TIME.\/ 

NOTE: 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMBERS 

Q3 
P22 

SYMBOLS 

A 

B 

----0---
-12V -6V 

o!O (\J 

- 0 a:~ ,(\J a: (\J u _ _ Cl 

'K -- / 

s 
) .. 6V 

C ' )GRD 

p 
) 6V 

R 
) '2, 

303101 

I 

APPRO'vALS 
0 A-.o R 

c .... uwaER ---------------- -
PR0C 11'.0 ~03 1-.....! 

CA•[ ;z-5-65 -------
P(' F"ll[ ~0 ;:'-96.I34.184A 

~· ·----- --~----
'.)QA,ot"' PSD I:""-'.:' 

~ W-R~-;;--~:- -;r-

303101 



t ' : .... 
,.,:z~~•~•• 

• 

•-- ..... 
(IAII) 

IIEF: 
DHIM 

Cl TO C 

CII TO Cle 

RI TO R2 
R3 TO R8 
RI TO RIO 

RII TO RI 2 

01 TO 02 

EC 

TELITYPI 
,a1tT NO. 

177332 

177108 

118177 
13760" 
129851 

177105 

I lllUut!i 

302713 

F' --

C 
(COLLICTN) ""--••2111 

I 

IOTTOII VIIW 
o, TltAIIIIITN Non: 

} 

• C 

• I 

• N 

' • 
L 

• • , 
• 
~ 

ECl19 
303119 

CU•TTl■ l 

ltlFEII TO 1O .. WD ,O1t IIAltlCIH 
INFOltllATION 

TOTAL 
QTY. 

6 

2 
6 
2 
2 

2 

7 

NAIii AND DIICllt,TION 

CAPACITOR CERAMIC .002 NFD 

DIODE. D2 

RESISTOR-FIXED 1.21 
RESISTOR. FIXED 2 2K 
RESISTOR, FIXED 620 
RESISTOR, FIXED 3,3K 

TRANSISTOR. P2 2 

CIRCUIT CUD. ETCHED 

LOCATINI FUNCTION 

DIFFEREITIATII& COUPLING 

CLAMP AID GATING 

COLLECTOR LOAD 
PRIME AND BIAS 
BASE BIAS 
CROSS COUPLING 

SWITCH 

FL IP-FLOP 303119 CIIIC~IT IOAIID IC 119 
'---~-------"!'P--,:;; •• ----t1--~~~-----1 TIE FLIP-FLIP Cllll111 IF A IEIIIIIITIIE 11• IF 1W 111111.... IYMlll.8 111111-

1111 1'11 OUTPUT IF TIE FlnT CIIIECTB Tl TIE llflf If lll -• - NTI Mlhl IIO 
- VICE 11111. WITH TIIIS IIUNIIIEIT aEI M lWIIIII II '1 ~ ~ I ~ illiEi: 
ctlNCTI•, 1IE 011£1 II CUT IFF. 1IE -.ucTtl -TIil IF lll 
..,,. TIAIS I STOI IS CUIIPEI TO -n IY TIE CUIIP 11• Ill TIE 
C0WCTII OF TIE ... TIIIIIITII WI LL lltE A NTEITIAL ., -• p. 

TIE STATE OF TIIE FLIP-FLIP II CUHED IY APPLYI• I ,_ITHE 
..LIE TO A IEt 11 .. T OF TIE IIIIICTI• TIAIIIIITOI, PIOVIDI• A 
,tlNII& Y0LTIIE IS PRESEIT, 1111 PIIITIYE PULSE II IIFFWIITEI 
AID USED TO TUii TNE •OJI• TIIIIIITN IFF. A -1¥ APPL.ID 11 TH 
PIINIII IESISTOI WILL IIINIIIT TIE NIITIIE PIUE FIIII IEACIIN TIE 

N--• ... 
' J 

•• • E 
IASE OF TNE TIAISISTOR, IY PIEVEITIH TIE CIIDUCTIOI OF TIE IITIH ._ ________ • 
DIODE • 

•OPEIATIII CNAIACTERISTICS 
COIDITINS: YOLTA&E NOMINAL, PRINE 11,UTl &ltUIDED. PIE MICRO-SECOII IISE TIN( FN TIE 

11,UT SET PULSE AID A 2000 INN LIAD IESISTOR FRON THE COl.lECTOIS TO IIIIUIII, 

RESULTS: TNE NIIINUN IET PULSE FOR 0PEUTIOI WILL' If- IN THE IHIE F ... 2 TO 3,5 MUS, 

COIDITIOIS: V0LTA&E IONIIAL, SET PULSE 8 VOLTS(-• T' 0), OIE NICIO-SECOII0 RISE TIN( FN 
TIE SET PULSE AID A 2000 OHM LOAD IESIST~I FRON THE COLLECTOIS TO GROUND. 

IESULTS: TIE NIii- PIINE VOLTAGE WILL IE IN THE Rll&E FRON -2 TO -3,5 VOLTS. 

,1 :r (INY QUTl 
k ' " 

~IPRl'b 11 B) A 
' ~ ~ ci: ~ >= ..; )II:' 

OB .002 ► 
D f-i~ -

(SET'l:fBl Cl 

~q 
OI i 

OA .002 ~ a:: 
F t-1 ~1------4-..... -1~•~1-• " .... 

(SET"O"A) C2 CR4 

,. (M"d' Al 
H ' POl 

NOTE: 

.. a: 

+6V 

in a: 

-IZV 
' 

I 

RI 112: 
A ... -,,vvv vv I 

1.2K I.Z~ 
D2 02. : ..... ... : , .... .., ! 

CRI 
I 

CR2: 

-&RV 
I 

QI Q2 

P22 P22 

··-·· CAID CONNECTIONS ARE REPRESENTED BY LETTERS 

II I .. .,_ n•,J'T) .. 
'II' ,L 

DIil .,. 

(PRI ~,•11' J 
◄ ~ 

~ 
lll: .fa a: :I - a: N 

> Oq2 11 

I~ E 
C3 (SET.1"11) 

• q 

~ 
0 

~ 
.002 IA - ; ~ C ..... 

~ CR5 

co ~ a: N 
N 

+ 6V 

C4 (SET"l"A) 

Ill: 
N ,._ 
N a: 

___ __:N~) GRD 

___ __._P___.) 6V 

____ R~)-12V 
___ ....,:S~) .o.6V 

PIIOD. NO. 303 I 19 

DAT[ 1-21-65 
~-0.F"IU NO 1-Al34/132AA 

mtAMI G •. R.S CHKD ~~ 

£NGO FHK APfefi-..UJ 

TELETYPE 
CORPORATION 

303119 
t tl KT 1a1•■ 1 



I 

r 

___ , __ ....:,.'-· -------------------------------y-----------.,------------------~-------------------"""""lr-----------. 

c,·.o•••• .,.,,,. ,., 

NOTE'. 
x-HOLE 

TCJ BE REDRILLED TO 
.068 DIA. ( 2 PLS) 

II) f"I') 
0 
I") 

• 
.,, 

00 
I") 

C 
COLLECTOR) 

'-172062 

I. BOTTOM VIEW 
NOTE: 

A 
I 
C 
D 
E 
F 
H 

L 
M 
N 
p 

R 
s 

EC 138 INTEGRATED PULSE 
SHAPER 

CIRCWIT BOARD EC 138 
' 

303l3f 

303i38 I 

The pirpose of this circuit 1s to reject noise 
pulse• of 20 MILLIS[CONDS or leas in time dur-t~on, 11nd 
to pass pulses hl\ving lon,i;er time duration. The icircui t r------,-------.... -•c caus,ill ~ · produces a normal or invet-ted output which 1s delayed 

s, ... ,. 
• cfflllln -

-•cacaos,.,. approximately 20 Mli I I SECONDS 
IS rr. tlmNll 1111 
llllll J6 ,r. calECTII 

... ,aom i-ii ,-.m Rl, R?. and.,Cl are connected to runction as an 

SYMBOLS 

H __.., I PS 

'S!K.l cAT£ AUTH NO 

-1 1-&-66 17D02·A-

~ • .--+----+---"'"""I 
I( -

; :C:': :CC' integration circuit, while Ql, Q2 and associated '
1
ci rcuitry . 

~~~-•~=~~::::,:::~:::2~2::::: reshspe ai,r:nals which -re passeti by the int~~rat~on circui 1 • ,--_ ...,:,----1-----.;----+---ii-1---t Nonnally th" inpit st H is either O or -6 volts. 
1 

If z"ro, __________ .,. 
,---;•,---1---,..-=:--+--...;;. _ _. Ql is non-conductinv, Md if -6 V, ~l is satur/.\t~, hhs current supplied 
t--""li!:---t------:-,--+---!i---f throuir;h Rl and ID.. :.U llnd Q2 fora a regenerative amplifier which sharpsi■ up 
,__..,,!i----+---~7 ........ _--4,1;...-_..., the inte-,rated input simal. Nonnal and invert~ outputs are available ·at 
t--"'i 11""'""--t----'Z", 1 --+--,!,;JI,--_..., "K" and "L", HOWEVER ONLY "K", THE NORMAL Ol/TPUT SHOULD BE USED Wtij:N A FAST RISE 
t---r_ L-----t----=,=-1 --+---¥.,.,----,1 Tl ME I S DE SI RED. 

II H 
'J]I 

,, 

(BAS E OF TRANIISTOR 

(EMITTER) 
REFER TO 5016WD FOR MARKING 
INFORMATION 

REF. TELETYPE TOTAL 
DESIGN PART NO. QTY NAME AND DE SCRIPT ION 

\,.I. 137312 l Caoaci tor. lOMF l!P 

r.111 }"1"71.NI 2 Diode. D2 
rD'1 -i-----~, 
111 1 l?.1.J.? 1 Aaai•t,.. .. Fi..-AA l'illn nhaa 

R2 1181..lJ. l Resistor. Fixed zrw O._ 
R1 11 A1An 2 Reeistor. Fixed lOK o ... 
Al. 11Al'7? 1 Aaaia♦.ISIP Jl-1 ..-..t '.)'.)I[ { H·-

Alli. l 1?LJ.1 2 R••i !It.or. Fi ..... tt 1 ,nn Oha 
RA Same as 111 
11'7 1 ?Gallli.1 1 D--"••.,.-ll'iw- l~ O"-
b 9.,... •• R"i 

01 171l0, 2 Translator. P22 
(','.) S-• •• .Jl 

a: l720b2 l t.1rcui t Cara • .r.T.cnaa 

2 StraD. Bare 2L. AWG. 
,~ .... ~.> 2 PAD. TRANSISTOR 

LOCATING FUNCTION 

Inte,:ration Cap. 

Clamp 
r., Allln 

R••• Ria• 
n " 
" " 
11 " r~n ... tor Load 

Bue Bia• ,, 
" 

Collector Load 

Amplifier 
• 

H 
,) 

' 

NOTE: 

RI R2 A.A& - .._ __ 

• • y l y • y 

1500 02700 
... ► ;ic 

- 2 .., .. 0 uio e:: .. _ 
♦ - ◄ 

I 

+IV 

-12V -6V 

QI 
PZZ 

I 

R7 
•.a.a ,. ,. ,. 
3300 

CAIID CONNECTIONI AIII IIEPIIEIENTED IY LITTIIII 
TIIT POINTI AIIE IIEPIIEIENTED IY Nu11e1111 

-12V -6V 

D ) GRO. 

~-6Y 

~-12V 

~+•v 

APPROVALS 
•_,II 

(._.,.-, 
r 

a •lllJI ■ I 

•.D.FILI N02-K.IJ4.114A 

-- 6 II S CNllD 
~••o I s K IA..-o , ''\. · 

TFLETYPE 
?:olrPORATION 

303138 ......... 



/ SLEEVE (4-PLS.) 

EC601 
303601 

EC601 3Q360 I "\ 

m I +----illEI]--+ ~ +---CRID--+ I +--0:ID--+ 
~ 2 +--illfil-+ +---oc:iiI:J-+ +---{mTIJ-+ 2 + -- j:_ + 

435 +--CTI:]-+ +--mo-+ -+---mifil)-+ 3 ~ 
+ + + + + + + + + 4 +-mo-+ 
-t---ITffi::]-- +---{]illD-t +--{]]1Q[}-+ 5 + + + 

+-03:::J-+ 6 +--£illD-+ +---!ERII]--+ +-CTITJ-+ 6 +----(]10---t 
+ _±_

0 
+ + 7 +---C:JiL:]---- +---OiILl-+ +-GfilID-+ 7 + ,t + 
~ 8 + + + + + + +---CTillI}---+ 8 ~ 
+---OD-+ 9 +---{@0----+ + + + + + + 9 +-[]IT]-+ 
+ .i + IO ~ t------illfilD- t---uilll}-+ IO + + + 
~ I I +--[[iLJ-+ +---ill[Iil-+ + + + I I +---{I[ill]-+ 
+--c][J--+ 12 + + + +--oiID-+ + + + 12 +--i::illfil-+ 
+ .i + 13 +---OiITJ-+ + + + + + + I 3 +---m:mJ-+ 
+-----(e,0B+ 14 + + + +----0ID--+ -+--[mill-+ I 4 +---QID-+ 
+---e:][J--+ 15 +---!ERD-+ ~ ~ I 5 + + + 
+ ,t + 16 +---CiillD-+ +---£illJI]--+ + + + 16 +--CJi:iD-+ 
~ 17 + + + + + + + + + 17 + + + 
~~~~~~~~~~~~~~~~~ww~m~~~N=0woo~m~~~~-

' , 

~302701 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

C 
(COLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

G 9 1n CR1 'R2 R7 R CR19 
H 13 16 CR3 R4 RB R CR2C 

7 B R5 R6 RS R CR2 
K ?? 21 r.R7 'DO R ,n S CR2' 

25 26 CR! rf! Pl I S CR2 
M 11 12 CR CR R 12 S CR2~ 
N 17 1R R13TCR25 

(EMITTER) 

l~Po':!,~,T l'i 1 12] tJ3 (14 Q5 16 l7 (18 lt(18) 

R. G H J R ~~ R16 U 07 

s K L M xl.l R1 V QB 

T N p a ~~ R18 2 
~p.i,~c;., \Q' 2(1) 20 ~ C 

u R ~19 07 R2C 4 
V S R21 QB R22 3 

P 19 20 R14 T CR26 *CONNECTS INTERNALLY TO 
o 14 t5 R15 T CR27 COMPONENT AND/OR LOGIC 

CIRCUIT AS LISTED IN CHART. Q 
~YR'ii;;,T ( I ? 31 4 0 

A 31 R4 04 120 
B 32 R5 05 9 

0 
N 

> 
<O 
+ 

0 

"' 
N 
N 

> 
N 

0 

6 INPUT, 3 OUTPUT 
SPECIAL PURPOSE 

GATE 

THIS CIRCUIT COMPARES TWO O VOLT SIGNALS, ONE APPLIED TO A, B, OR C AND THE OTHER APPLIED TO 
D, E, ORF, AND GIVES AO VOLT OUTPUT AT T,U, ORV, DEPENDING ON THE COMBINATION OF INPUT 
SIGNALS. FOR MORE DETAILED DESCRIPTION, SEE SPECIFICATION OF HIGH SPEED, EDC, TYPE 4 RECEIVER. 

15 

). 14 

T 
20 

2'.' 

19 -
p / 

B 

). 7 

~6 ~'>2~7 -1--1__._...j........l. ____ ,J..!$-/ 1/ 12 

). 
4~ 

s 

~ 
26 

_}D-25 

23 

). 22 

B 

} 7 

R 
16 

~ D h3 PD-~ 
C 33 R6 as ~o 
D 34 RJ OJ 4 

E 35 R2 02 121 

F 36 Rt Qt 21 

., '(4~24 

~ r /,,_______.__,________.__. 
ho 

,w }. 

NOTES. 

TC 474 ll·C61 

I. CIRCLED NUMERALS INDICATE 
COMPONENT OR INPUT/OUTPUT 
DESIGNATIONS. 

2. NUMBERS NOT CIRCLED INDICATE~ 
PIN NUMBERS ~ -

> 
N 

3. LETTERS INDICATE LOGIC 
CIRCUIT DESIGNATION. 

5 
--12V 

I 
-+GV 

~-~ I 
~ -~ - > 
~ ~ 0 :: 
~---17 
~-~ 

V, ... 
I-

C..,:::, 
- c.., 

"' "' o-
..,JC.., C 

I 
I 
1® ~ 
I 
I N 

0 
N 
c:J 

N 
0 

1@~ •f~).j ~~ ~ 

I <O.,; 
0 -
...I"' 

28 29 30 

31 32 33 B==O 

B=D 

R1 
R2 

R3 
R4 
R5 

CIRCUIT BOARD EC 

137603 B RESISTOR FIXED 510 OHMS COLLECTOR LOAD 

I 

i 

SAME AS R 1 COLLECTOR LOAD 

SAME AS R1 COLLECTOR LOAD 
SAME AS R1 
SAME AS R1 
SAME AS R1 

COLLECTOR LOAD 
COLLECTOR LOAD 
COLLECTOR LOAD 

303601 
REVISIONS 

ISSUE DATE AUTH. NO. 

1 6- 10-64 15626-R 
2 4-20-65 86757 
3 3 6 69 98516 RS 

R7 
RB 

129851 9 RESISTOR FIXED 3.3KOHMS BIAS 
SA!.ff AS R7 IRB"I A~S-----1-_-J ____ _J_ ____ _J 

R9 SAME AS R7 Bl AS 

R10 SAME AS R7 Bl AS 

R11 SAME AS R7 Bl AS 
R12 SAME AS R7 BIAS 

l--"'-R.;..;13;....+---+-+'-1--SAccM.::.E -'-A~S. R7:-------I-B~l.:c.A 7S ----~ 
R14 SAME AS R7 BIAS 
R15 SAME AS R7 Bl AS 

R16 118180 1 3 RESISTOR, Fl XED 10K OHMS 

Rt7 SAME AS R16 
R18 SAME AS R16 
R19 , SA~E AS R1 COLLECTOR LOAD 

R20 11 B 146 . 2 RESISTOR FIXED 4.7KOHMS EMITTER LOAD 
R21 SAME AS R1 COLLECTOR LOAD 
R22 SAME AS R20 EMITTER LOAD 

CR1 177108 27 DIODE 02 GATE 
CR2 SAME AS CR 1 
CR3 SAME AS CR 1 
CR4 SAME AS CR 1 
CR5 SAME AS CR 1 

CR6 SAME AS CR1 
CR7 SAME AS CR1 
CRB SAME AS CR 1 

CR9 SAME AS CR 1 
CR10 SAME AS CR1 
CR11 SAME AS CR1 GATE 
CR12 SAME AS CR1 GATE 
CR13 SAME AS CR1 GATE 
CR14 SAME AS CR1 GATE 
CR15 SAME AS CR1 GATE 
CR16 SAME AS CR1 GATE 
CR17 SAME AS CR t GATE 
CR18 SAME AS CR1 GATE 
CR19 SAME AS CR1 GATE 

CR20 SAME AS CR1 GATE 
CR21 SAME AS CR1 GATE 
CR22 SAME AS CR1 GATE 
CR23 SAME AS CR1 GATE 
CR24 SAME AS CR1 GATE 
CR25 SAME AS CR1 GATE 
CR26 SAME AS CR 1 GATE 

t-C--:R727---t-c-:--c:---t--t-'.'-S"'AMc=E....:Ae.-:Sc...C.:.:R:..:.1 ____ +-.:.:GA.:.,;Tc::.Ec=-=-c= _ _ 
t---:Q":-1 --;--1:..:.7..:..7 .:..:1 Oc.::.5-+--=6'--+-'-T'-"RA.::.:N.::.S l:..:Sc.:.TO.:.:R:....:..,P2::..::2'------4P:..:.N,,_P~EM I TTER FOLLOWER 

02 SAME AS O 1 PNP EMITTER FOLLOWER 
03 SAME AS 01 PNP EMITTER FOLLOWER 
04 SAME AS Q 1 PNP EMITTER FOLLOWER 
05 SAME AS 01 PNP EMITTER FOLLOWER 
06 SAME AS 01 IPNP EMITTER FOLLOWER 
07 177106 2 TRANSISTOR N33 NPN EMITTER F CL LOWER 
OB SAME AS 07 PN EMITTER FOLLOWER 
EC 302701 1 BOARD.ETCHED CIRCUIT 

144495 B PAD TRANSISTOR 
4411R 14 FV<I <TO 

60340RM 14 SLEEVING 

APPROVALS 

R ANO D 

ff 
E-NUMBER 

PROD NO. 303601 

E OF M 

L./7 

r---+---+--ll-----------+---------.IDATE 9-6-63 ____________ ... 
RBD FILE 2-96. 134. t84AA 

DRAWN S.W. R.H.J. C_HKD. W.B. MC. 

ENGD. l.C.T. APPD. B.G.G. 

TELETYPE 
CORPORATION 

303601 
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r EC603 
100116 I 303603 

2 PLACES\ 

EC 603 ~ 303603 
~I~ c I +-a:?J-el~ 

~Z~ • ++ +Z+ -+ 
T +3-+ -♦~~3~ 
+-{iID-e 4 ~ ~ + ~ 4 ...a:Il:J-1 
~ S -e-m:::::J-,e ~ ~5 ~ 
~6 ~ ~ ~ 6 ~ 
~ 7 ~ + T ~ 7 ~ 
-t- ~8~ T't" T+ ~8~ + 
.....cmn--.9.....an-.+- +~9~ 
~l~t- T...am--.lo.--mo-+ 
~II~+ +.alD-+11~ 
~IZ~+ +~12~ 
~13~+ +~,3~ 
~14~+ +~I~ 
+~IS~++ ++ ~IS~ T 
~16~+ +...am---.1~ 
~17~+ +.-c:JZD--+17~ 
:,:~t~~~ ~~~~~~~~~~ woo~ai.:;; "'.::;:,;:::,-= o <Dm-..imu, ~"'N-

\__300002 

NOTE: 
IIFl'DI l9 10&0 WO FOIi IIASIC MAIIKING INFORMATION. 

~

c 
C0LL£CTOfll 

.:>TTOM VIEW 
(I l 0, TIIANSll~Ofl __ 

I EMITTtlll 

THIS CARO CONSISTS OF TEN IDENTICAL CIRCUITS. WHEN TERMINALS @ ARE 
TIED TO 0 VOLTS , THE CIRCUIT ACTS AS AN INVERTER. WHEN TERMINALS @ 
AIIE USED AS INPUTS, THE CIRCUIT ACTS AS AN li'-IHIBIT GATE .. 

VERT R OPERATION WHEN O VOLTS IS APPIIIEO AT INPURTERMINAL (v 
TRANSISTOR 4 IS IN CUT-OFF CAUSING OUTPUT TEFIMINAL (3) T BE CLAMPED 1-6 VOLT • WHEN - 6 VOLTS IS APPLI.ED AT INPUT TEli'MIN L(D , TRANSISTOR 
4 SATURATES CAUSING OUTPUT TERMINAL@ TO Bi. APPROXIMATELY - 0, 3 

v LTS. SPEED-UP CAPACl'!";;;R@ IM,.ROVIIS OUTPIJ., SIGNAL I RISE l'tME. 
[NHLIIT GATE OP_tlATION INPUT ,tEIIMIN~_LS (D 4ND@VAIIY BETWEEN 

0 IIOLTS AND -6 VOLTS. WHEN ,,_ 'll!MliN-Ai;@ IS AT - 6 VOLTS, 
TIIANSISTOR © IS IN CUT- OFr ctuSINO .IIMllf~L@ TOJBE CLAMPED AT 
- S VOL Tl, INDEPENDENT OF VOLTAGE ,.,.. ~PUT TERMINA (D. WHEN INPUT 
TERMINAL@ IS AT O VOLTS, THE CIRCUIT DESCRIPTION IS THE SAME 
AS THE INVEIITER DESCRIBED A BOVE. 

THE COLECTOR VOLTAGE (-12V) IS BROUGHT OUT AT THREE SEP.1RATE 
TERMINALS AS SHOWN TO THE RIGHT. THIS WILL ENABLE DELETING COLI-ECTOR 
VOLTAGES ON CERTAIN INVERTERS OR INHIBIT GATES, SO THAT MULTIPLE CIRCUITS 
CAN BE TIED TOGETHER AT THEIR OUTPUTS WITHOUT EXCESSIVE LOADING. 

111:, TELETYPE irOTAL 
NAME AND OE SCRIPT ION LOCATING FUNCTION DH~M ~ART NO OT'I' 

•Cl•CIO -on1n 10 CAl'ACITOA, .0001!L MfD ·sPEED>UP 

CIII-CR10 177108 10 ·D:DDE, ·D•t CLAMP 

01-010 177101 10 'TIAIISISTOR, P•22 -tlFl!A 

111-110 I 11111 10 AES I STOR S. IK OHMS L:MITING 

111-1110 1111111 10 IIESI STOR IIK OHMS BIAS 

IZl•IJ0 1'3111 10 RESISTOR S, 1K OHMS COLLECTOR LOAD 

300111 2 COVER, INSULATING 

IC, 100001 I ETCHED CIRCUIT BOARD 

, ... II 10 l'AD, TRANSi STOR 

--

··-

- ---·· 

INHIBIT GATE 
INVERTER 

OR 
( 10) 

J CIRCUIT BOARD EC603 

CIIICUlts A TIIIU K 
-HVi '.Z'J) 

SYMBOLS 

I --D. A 
•-V--4 ® 

,----i DZ (!} 
© -00015 P.21 @ I-~ 

IN &,6K OUT 
@ 

-~~7 
@ 

©~; 

+ev 
@ 

NOTE: 

CIRCLED NUMBERS DESIGNATE 
COMPONENTS OR IN PUT AND 
OUTPUT TERMINALS ON 
MULTI PL£ CIRCUITS. 

TABLE 

(i) (2) 1(1) ~ (!) 
A 2 I 4 QI 11·1 
B II II 7 QZ Ill 
C II 10 I QI Ill 
.0 14 13 IZ Q4 R4 

E Z2 21 24 QII .RS 

F ZII 21 2!_ Q_! Ill 
G, II 17 Ill 07 117 
H zo ,. II QI Ill 
J 111 10 21 QI Ill 
K 14 !II 12 QIO RIO 

~~ © 
10~-6 ,, ---o--• 

® 
II -~ 

-IZVl-'.?OV) 
14~12 

--..::''-") +IV 

--~-12 23 ~-zz· INH 24 

-· ~-I V) 

~ - IZ 21 ~. 

--..fi.Zf!I:.) +IV ZII ~17 

-----~H!!..>> 7 -lltV(- 12Vl 

@I G51@1(9) ldo51 1 ::$11 
1111 I 1111· Cl 

IIJZ I IIZZ CZ 
II II I 1125 Cl 
111411124 C4 
RI11 IR25 CII 
1111111121 Cl 
R17IIIZ7 C7 
1111 I 1121 Cl 
111111129 Cl 

Cl! I 

CIIZ 
CIII 
Cll4 
CIIII 
CIII 
Cll7 
CH 
CIII 

I 
I 
I 
I 

21 
21 
Ill 
H 
H 

II~ 

20~" 

IO~ 

111--0-----" 

IIZOIR!OICIO ICRIOI H H -~ 
14 ~ 32 

IN N . OUT 
FOR USIE ON 12 VOLT LOGIC , THE VOLTAGES SHOWN 
IN PARENTHESIS SHALL BE USED IN PLACE OF THE 
USUAL CLAMP ANO COLLECTOR VOLTAGES. 

©~@ 
© 

REF TELETYPE lOTAL 
'NAME DESIGN PART NO QTY AND DESCRIPTION LOCATING FUNCTION 

. 

_.___ 

-·-

3 0 3603 
REv1s,c111s 

_,( 

3 

..L...J.....i.• 

APPRCYALS 

• •c • I , 1, .. 

f J,jullllf lit 

l>A(J( "'-- 303 eo, 
,.., •-11-111 

PU,,, f -«)6-A.3e>J.129A 

'QAWll'lroft,W.vJ-:. ... "' W.E.I. 
, ..... :_, J.M.G.1 Af'<•: l. IX/ 

1 r~}rJ,T,XPE 
303603 

• 



~------
; . 

I 303606 EC60'6 EMITTER R)LL-OWER CIRCUIT BOARD EC606 
8 NPN PLUS 8 PNP SYMBOL REVISIONS 

""""E OAT[ JauT" NO 

A~ 

...: I- ".I. lwl •y·~~ 

CIRCUITS +ev CIRCUITS -IZV ., ...:·14 S4 176·113 

EC806 303808 I 

+ + I ~ + ++ +I~ A THRU H < 
~2 J THIIU R @: B~ +-C![J,+ 2 .. + + +~2+ t @· >o 

~3~+ 
+ 3 +-CJID-+ ►"' < ~ EF 

+ +4 + ++ +4::::5lB?:: 
)Si1 )® c~ +-em::1-+ 5 + + +-Cll[}+5 CD @ EF 

~ 6 +-CEJ-+ + + +-i:E:0-T 6 ~ 
l'U 

+{]I[J-+7~~ t~7~ 
·@ @) 

D~ 

~=♦ .. : !+ +:~ 
... C 

~~ ©• ... @. 
~lo+-Cil:}-+ + + +-CEIJ-+ I Ot-{]ID+ 

< •• •• 
E~ 

ll+cm:]-+- + + +-CiiD+• •~ u 
~121 ~ I+ + 12 -12V +&v 

+ ~ 13-t + F~ + +13-1- ++ CIRCUITS 

+-CIC)-+- 14+CIC]-+ + ... +-alIJ-t- 14+CIID-+ r~-IZV F 

-+-CJID-+ 15+-CJID-+ + 
•~1m 

NOTE'! A THRU H ~ +&v 

G~ 
CIIICLIE'D NU-I DESIGNATE 36 

~161 ~ I + 
!+ +:1-1- + 

COlll'ONIE'NTI OIi INPUT AND [ ~ • I 2 V + +17+ ++ OUTl'UT TERMINALS ON J THIIU R 16 EF 

c,tc,tic,tc,tc,t~NNNNNNNNNN---------- IIIULTIPLIE' CIRCUITS. ~+6V 
H Ol~r- COCD .... OIUl.c,tN-O<OID .... OIU1-"c,tN-OCOCD1iU1.c,tN--

~ 
10 @ @ © © © © (i) (9) (io) J 

~ 101704 
NOTE 

t<~ .::• '0 _60!IOWO f5Jr IA.SIC IIIARK1NG tftFORJilll'-.T!'lN A 29 Q1 R1 R17 19 J 9 Q9 R9 R25 17 F 

K 

~' 
B :,0 Q2 R2 R18 :,:5 K 10 Q10 1R10 R2b 13 ~ COLLECTOIII 
C 31' Q3 R3 R19 34 L 11 Q11 R11 R27 14 

F 

B 80TTOM VIEW 

L~ (BAS E Oil' TRANSISTOR D 32 Q4 R4 R20 35 M 12 Q12 ~12 IR28 15 
EF 

(EMITTER) E 21 Q5 R5' R21 20 N 1 Q13 !Rn 1129 18 

F 22" Qb Rf> R22 25 p 2 Q14 R14 R30 5 M~ 
EF 

THIS CARD CONTAINS EIGHT Nl'N AIID EIGHT l'NP IIEDIUM l'oaEII DIITTEl 
G 23 Q7_ R1 R23 2b Q 3 Q15 R15 R31 b N 

~ FOLLOWERS 'USED TO PROVIDE CURRENT 'GAIN WITH NO INYEISION 011 CMAll6E H 24 Q8 R8 R24 27 R 4 Q1b Rlb R32 7 F 
IN THE INl'IJT SIINAL LEVEL. WITH ZERO VOLTS APl'LIED AT THE BASE, ZERO 
VOL TS Al'l'EAIIS AT THE DII TTEII. WITH -fV Al'l'LIED AT THE IASE, -IV p 

~ Al'l'EARS AT THE DIITTEII, THE Nl'N DI I TTER FOLLOWEii I S USED TO l'IIOV I OE 
LOW OUTl'UT llll'EDANCE (HIGH CURRENT GAIN) ON THE l'OSITIVE GOING VOLTAGE 
TRANSITION (-1 TO O VOLTS) AND THE l'NP EMITTER FOLLOWER IS USED TO 

Q~ PROVIDE LOW OUTPUT llll'EDNICE (HIGH CURRENT GAIN) ON THE NEGATIVE 
GOING TRANSITION (0 TO -f VOLTS), EF 

R~ 
EF 

REF. TELETYPE TOTAL NAME AND DESCRIPTION LOCATING FUNCTION REF TELETYPE TOTAL 
DESIGN. PART NO. QTY DESl~N. PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

RI 118724 II RES t STOR, FIXED 220 OHMS COLLECTOR LOAD ' 08 SAME AS 01 EMITTER FOLLOWER 

R2 SAME AS RI ... 
09 193135 8 TRANSi STOR (PNP) P2• EMITTER FOLLOWER 

R3 .. " 010 SAME AS 09 .. 
R4 .. .. 011 " .. 
RS .. .. 012 " .. 
R6 .. " 013 " " 

R7 .. .. 01• " .. 
R8 .. .. 015 .. .. 
R9. .. " 016 " .. 
RIO .. .. 
R11 .. .. EC 30270• I BOARD, ETCHED CIRCUIT 

Rl2 .. " 
Rl3 .. .. ,.,os II PAD, TRANSi STOR 

Rt• .. .. 2 STRAP, 2• AWG BARE 

RIS .. " 
' R,16 .. " 

R17 118146 16 RESISTOR, FIXED •700 OHMS EMITTER LOAD 

RIB SAME AS Rl7 .. 
R19 .. .. 
R20 " " 
R21 .. " 
R22 .. " 
R23 .. .. 
R24 .. .. 
R25 " " 

R26 .. ,\ 

R27 .. .. 
R28 .. " 
RZ9 .. .. 
R30 .. .. 

APPROVALS 

R31 .. .. 0 ANO R 

I 
E OF 11 

R32 .. .. 
E·NUIIBER 

Tna..ic I ~TOR , .. , .... ,, ., .. .., ~MI TT£'11 ~nl .,....,_.,. PROO NO 303 606 
Cl 19313. 8 

SAME AS Cl .. DATE 10· 25· 63 
02 PO FILE NC G•A.353,219A 
03 .. .. 

OR AWN s.w. ICNIID J.M. G. 

0• 
.. .. E~GO J.C.T. IAPPO,t,'lt' 

05 " . TE LE .. 'fiJNPE - . 
06 

303 606 . . 
07 

.. 
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EC618 

303618 

EC618 303618 ... + I ♦ ++ + + +1~ 
+ + 2 .. ++ + ~ +2~ 
+ +3+ ++ + ♦, +3~ 
1" + 4 + ++ + + + 4 ~ 
+ +5+ ++ + + +5+ + 
+ +6 ~· ++ ♦ 6+ + 
~7~+ +~7~ 
~--8~+ + ~ 8 ~ ..... 
~-9~+ .. ~ ..... 9~ 
~,o~+ •~➔10+ + 
~,,~-♦ ♦-~lit t 
--cu--e,2~+ + ~ .12 t- + 
~ 13 ~ + •~13'- + 
~14+ ++. +~-14+ + 
+ -t 15 + ++ + + t 15 + + 
+ +16 + + + ++ + 16 ♦ + 
+ + 17 't ++ ++ + 17 t + 
~~~~~~~~~~~~~:~~~;~mm•~N=O~m~~~·~N-

302702 

NOTE: 
REFER TO 6050 WO FOR BASIC MARKING INFORMATION 

REF TELETYPE TOTAL NAME AND DESCRIPTION LOCATING FUNCTION 
DESIGN PART NO. QTY. 

R1-R31 14366~ 31 5,1K RESISTOR 

EC 302702 , CI RCU I T CARD , ETCHED 

RESISTOR CARO CIRCUIT BOARD EC 618 

SYMBOL 

-12V ~ 
5.IK 

8 I _/\/\/v~6 

4 

30.J\/\/\ 

31J\/\/';--'!. 

32_/VV\1 

33..J-✓\/'v_ll 
34_;\/Vv-

35.../\J\/\; 

2~29 
R30 

3 

29 28 _/'- ... / _ / , 

27 _/-/\/ 

20-,\f'/ 
22 __/\)\./' 

e-1 /\/\ 
. ~4-~....I\/·/ 

25--'" ;t', "-­v V 
26_)\/-/'· 

NOTE: IN USE,REPLACE A IN 
SYMBOL WITH TERMINAL 
NUMBER OF CIRCUIT 
ELEMENT USED. 

__/\ ' ' 111.I 
17 \' V \,/ 

16__/ N· RIB. .. V: 
15- . /· :', i . , ., \ 

10---. \ / -,/ \ .-

II _F \/'· l ~ . ,c2 ,2 __ /'\ /v_, __ 
-- - -- -. • - R23 

13----1\ I _I\ I . -
__/\ .... V 'VR2♦ 

14~ \· 'y,'\_,--

6 -12V 

e--12V 

9---12v 

21-. -12V 

2-g- -12V 

9 

303618 

APPROVALS 
D AND R EOFM 

E-NUMBER 

PROD.NO. 303618 
DATE 

IP.D.FILE N0.G-A.353.219A 
DRAWN lcHKD. 
ENGD. M.M.HIAPPD. 

TELETYPE 
~Q_R PORAT I ON 

----- ----- ---- ---- ---
REF TELETYPE TOTAL 

NAME AND DESCRIPTION LOCATING FUNCTION DESIGN PART NO. QTY. 

APPROVALS 

D.AMO ~j EOFM 

.t:,'fi-3;i,;' ~ 
E·NUMIIER 

PROD. NQ 303618 
DATE 5-2s•s4 

IP.O.FILE NQ G•A353-2191 

RAWN J.M. lcHKD. ;,}. 
ENGD. L.K.C. IAPPD. '.I.✓. 

TELElY.PE 
CORPORATION 

303618 

-

\ 



\ 

EC635 

INSULAT!tlG SLiEVI 1 3 0 3 6 3 5 I 
I0J~01111 TUIINII (10 PU~ 1,. --------1. 

~I~+~~" I+~ -t-¥-t-2 QI R3 2 Q2 

-t-rnD-+ 3 ~ llt CRI 3 R4 

+QE}+ 4 + ~ + ~+ R6 4 ~-t-
Cll7 5 ~ 03 R7 5 Q4 ~ 6 +C!El+ R5 ~ 6 R8 

+ A +1+ +~+--t-GID-+-7 
~8~16 05 RII 8 

~
9 CR9 R9 CR3 9 

11 + -t- Q7 Rl5 11 
I GIil ~- T Rl4 I 

+-(!ID-t-12-+-ufil-+ Rl3 CR4 12~ 
+-crfil-+ 1 ~ + + Rl8 13+ + 
~ 14+-t!IT}-+ Qt ~19 14+ + 
~ 1-5~ Rl7 CR5 I 

~
16 Ole 1115 I 

Ol2 17-t- + + ~ + +-
~~~ ~~~NNNNNNNNNN---------­
~~·~J\1-o~m~~~•~N-O~m~~~·~N-O~m--t.~~.~N-

302709 

REFER TO 10&0 WD FOR MARKING INFORMATION 

~

c 
COLLIECTORI 

B BOTTOM VIIEW 
(BAS IE OF TRANSISTOR 

(EMITTERI 
THIS CARD CONTAINS NINE IDENTICAL TWO STAGE AMPLIFIERS. EACH HAS A 
HIGH IMPEDENCE INPUT WITH CUIIRENT GAIN. THE OUTPUT VARl!S FROM Oy 
TO -6 V. 

THc. EMITTER FOLLOWER CONDUCTS WITH A NEGATIVE BIAS ON INPUT I. 
THE SECOND STAGE WILL BE TURNED OFF WHEN THE INPUT SOURCE CURRENT 
IS LESS THAN 80 A(A AND SATURATION 15 ASSURED WHEN SOURCE CURlll!NT 

EXCEEDS 335.LlA. OR MORE FOR TEMPERATURE RANGE FIIOII 4°C TO 75°c 
THE OUTPUT OF THE INHIBIT GATE IS CLAMPED TO -IV WHEN IT IS NOT 
C:ONDUCTI NG. A COINCIDENCE OF 335 ({ A OR MORE INPUT TO(D AND OV ON @DRIVES 
SECOND STAGE INTO CONDUCTION. 
TEST REQUIREIIENTS AT ROOM AMBIENT FOR EACH CIRCUIT: 
-CONNECT EMITTER OUTPUT (IOI TO OV. 
-APPLY 22MA LOAD TO COLLECTOR OUTPUT (ti OF CIRCUIT BEING TESTED (JOO OHIIS TO -&VI 

TEST 

I. APPLY -BOA.IA TO INPUT OF CIRCUIT 
2. APPLY-30QIJA TO INPUT OF CIIICUIT 
3. A. APPLY MINIMUM INPUT CURRENT 

NECESSARY FOR OUTPUT ( 9) TO 
SWITCH TO -~vt.3V 

B. DECREASE INPOT CURRENT BY 20UA. 

REF. TELETYPE ~OTAL NAMIE AND 
DESIGN. PART NO. QTY. 

ACCEPTABLE RESULTS 
COLLECTOR OUTPUT SWITCIIES TO -6.J •.JV 
COLLECTOR OUTPUT SWITCHES .TO -0.2• .sv. 
COLLECTOR OUTPUT MUST SWITCII TO -6.31.JV 

DESCRIPTION LOCATING FUNCTION 

RI 118 15 3 9 REI IDTOR, FIX ED 33 K BIAl1 

R5 " " 
,, 

R9 .. 
" 

., 
Rl3 " .. " 
Ri' " .. " 
R21 .. .. .. 
R25 " .. ,, 
R29 . . " 
R33 ., . " 

R2 137601 9 IIEIIITOR, FIXED 510 CURIIINT LIMITING 

R6 " " . 
RIO " 

,, . 
R 14 

. . ., 

RIB " . .. . 
R 22 . . .. ,. 

R 26 .. . 
R30 ,, .. ,, . 
1134 ,, " .. 

R3 lit ~ 'J • RESISTOR F!XE t HK 8 l,S 

R7 " 
.. . 

RI. ,. . . 
Rl5 . . II 

Pl9 " " 
,, 

R?3 . " 

r.n " " II 

.. ,, .. 
R31 .. . 
R', ., 

R 4 118186 • RESISTOR, Fl XED 5 6 K COLL ECTOR I {)A[1 

.. 
RB . .. 

" 
. . 

Ri2 

" " RIA " 
R20 " 

. . 
. . , . 

R24 

R?B . . . 
. . . 

R32 . J 111 .. 
P16 145117. 

PHOTO- AMPLIFIERS (9) CIRCUIT BOARD EC635 

+6V -12V 

® 

+IV -12V -tV 

i J..@ 
I ~ 

(D) • I I .ii •• @ 

---@ 

NOTE 
ALL LOCATIONI HK 1xc1,T 
IIM WHICH II I.IIC 

-12v ➔• 
+ IV ) " 
-IV ) "' 

CD ® @ ® @ ® (f) @ @ [QO) 

A n Ill QI 112 R3 Q2 R4 CRI 13 7 

B 22 ,R5 Q3 RI 117 Q4 RI Cll2 12 I 

C 17 R9 Q5 1110 1111 QI Rl2 CRI 11 5 

D 19 Rl3 Q7 Rl4 Rl5 QI 1111 Cll4 10 4 

E 20 Rl7 Q9 1111 Rl9 QIO 1120 CR5 • I 

F 34 RZI QII 1122 R23 Ql2 M4 CRI 31 32 

G 21 R25 QIJ RH R27 014 1128 CR7 H 33 

H 9 R29 015 11:SO R31 016 1132 CRI 21 19 

:i: 21 R33 Ql7 1134 1135 Ql8 RH Cll9 II 27 

REF. TIELIETYPIE lOTAI NAME AND DESCRIPTION DESIGN. PART NO. QTY, 

QI 1771011 I B TRANIIITOII ,11 

TIIRl' II 

QIB ,, 

CR I I 7 7 IO I s DIODE D2 

THIIU 

CR9 

IC 901701 I BOARD. ETCHED CIIICUIT 

144418 II PAD. TRANI IITOII 

144138 41 EYELET, METALLIC 

603'40 RM TUBING 

SYMBOL 

A 

~ 
.. v~ 
B 1 

~ cv,rer-
~ nv,re,-
~ .,.vp-

~ 
~n __ vp-
·~ 

M~~ 
~

H,. 

9 11 IF IN 

~ ·::~ 
17 

LOCATINI FUNCTION 

AM PLI ,1111 

CLA .. 

l 

"" 

30363!5 

-- . -- ----

APP ll IV 4 L !I 

0 7iti I OP ■ 

C--'\ 
t•IIUall■ 

-. IO. • 0 •111 ::':..5--011 ... ,.. ""."."" 

IHD JCT iii 
TE LET 

~03111 



TC47411·111 

------r--

' EC640 303640 

+ + I + + + + + + I+ + 
+ + 2 + + + + + + 2 +--ITIDD+ 
+ + 3 + + + + + + 3 ~ 
+ + 4 + + + + + + 4 +--C:RD-+ 
+ + 5 + + + -t + + 5 + + 
+--ue:::J-+ 6 ~ +---[fil=:J-+ +-0:0--+6+ + 
~ 7 ~ + + +-lifilLJI-+ 7 +-fil@]-+ 
~ 8 +--ill]C]--+ + + +-illJLil-+ 8 +--ill]fil-+ 
~ 9 +-illID-+ + + +-@J0-+9+-D:0--+ 
+---illu+ 10 +--W1D+ + + ~10+ + 
~ I I +---lliILl-+ + + ~II+ + 
+--ITR0+ 12 ~ + + ~12+ + 
+----mil+ 13 +--lliu-+ + + ~13+ + 
~ 14 + + + + +-liill]}-+14+ + 
+ + 15 + + + + + + 15+ + 
+ + 16 + + + + + + 16+ + 
+ + 17 + + + + + + 17+ + 

~g: ~~ ~ ~~ ~~~:~rn~ ~~ ~~~ U) ai:::jcn c:;;~~N=awo:>--10H.1l~C>11"-

' "---302702 
· NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

(iOLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 

8 INPUT OR GATE (3) 
2 INPUT OR GATE (2) 

o. 

28 

___u____;;:i 

B. 
17 
16 

"' 10 \ 
II ~ 7 OR 
12 l 
13 
14 

E. 

~ 

c. 

, 

9 

FIVE "Off GATES ARE PROVIDED, THREE HAVE 8 INPUTS, TWO HAVE 2 INPUTS. 
ALL GATES FUNCTION IDENTICALLY .. A ZERO VOLT LEVEL ON ANY INPUT RESULT.S 
IN A ZERO VOLT OUTPUT FROM THE CORRESPONDING GATE. WHEN ALL INPUTS TO 
A PARTICULAR GATE ARE AT -6 VOL TS, THE CORRESPOND I NG OUTPUT IS -6 VOL TS .. 

A. -12 B. 

- 0 N 0 
a: "' a: "' 

"' 0 ·:io cl l .. CRI "' 

a: "' 

.. CR9 "'_ 21 .. 'CRl7 ~ 9 18 29 28 17 ... , - .... , - ,..-1 

19 ..._ CR2 27- ... I CR11 
16 .. 'CRIB ,...., .. ... I 

.._ CR3 ..._,CRu ..._ 1CRl9 30 20 15 ,... .... , .... , 

31 
..._ CR4 

22 
... ,,,.,,,, 

10 
.... ~ftM 

.... "'I .. I 

32 
..._ CR5 

23 
.. ,r.,. .. 

II .._ "'R21 ... ,...., ... I 

3: 
.._,CR& 

24 .._ '""14 12 
..._ 1CR22 ... ... I ... , 

34 .._ •CR7 
2: 

..__,Cl.," 
13 ... '"""3 .... .,.- I ... I 

25 
..__, CRB 26 ..__ICRl6 .. .._.,.D'>A 

.,.- I "'I ,...., 

o. 4 E{ f "' 0 .,. 0 a: "' 
a: "' 

.._ 1CR27- "'_ 6 .. ,,..,.,,. "'_ 8 
7 3 .... J- :::,. .. J-
5 

... ,,..,., .. 
2 ,... .,. I 

36 ~ .. ,2\f 

I ►-.12V. 

ALL DIODES ARE 02. 4 ► 12V. 

CIRCUIT BOARD EC640 
REF. TELETYPE TOTAL . -

DESIG. PART NO. iQTY. NAME AND DESCRIPTION LOCATING FUNCTION 

Rl 129851 5 RESISTOR FIXED 3.3K OHMS BIAS RESISTOR 
R2 
R3 
R4 
R5 

CR1 
CR2 
CR3 
CR4 
CR5 
CRS 
CR7 
CR8 
CR9 
CR10 
CR11 
CR12 
CR13 
CR14 
CR15 
CR16 
CR17 
CR18 
CR19 
CR20 
CR21 
CR22 
CR23 
CR24 
CR25 
CR26 
CR27 
CR28 

EC 

177108 

I 

302702 

I 

I 

, ' " ,. 

" 
· 28 DIODE 02 GATE 

'·/ 
,, 

,, 

,, 
,. ,, 

,, 

,, 
,, 

" ' ,, 

1 CIRCUIT CARD, ETCHED 

303640 
REVISIONS 

ISSUE DATE AUTH. NO. 

7 7 65 16802 R 

APPROVALS 

R AND D E OF M 

mt V"---

E-NUMBER . 
PROD NO. 303640 

DATE 10-17-63 

RSD FILE 2-911.134. 184A 

DRAWN S.W. W.P.B CHKD. ,rp,,-
ENGD. J.C.t APPD.P<;W 

TELETYPE 
CORPORATION 

303640 



TC 474 11 ·C&I 

,,--

EC641 303641 

+ + I +--CwI}-+ + + ~ I +--mm-+ 
+--emD--+ 2 +--llliID-+ +--@II[}-+ + + 2 + + 
+---cwD-+ 3 + + + + ~ 3 + + 
+---mm-+ 4 + + +---!]ID][}-+ + + 4 + + 
+-[]fil}--+ 5 + + -i---mIID-t- + + 5 +---£mID---+ 
+--emn--+ 6 + + + + +--£illilJ-+ 6 +--£wID-+ 
+---mm-+ 7 +--illIII]-+ +--cmQ[}-+ + + 7 +--fmID-+ 
+--mm---+ 8 +---illIID-+ + + +--cmm---+ 8 + + 
+--[]iiill-t 9 + + +--mfil}--+ + + 9 + + 
+ + 10 + + + + +---l]lli[]-+ IO ~ 
+ + 11 +---iiw[}--+ +---tmD-+ + + I I +--rnm:J---+ 
+ + 12 +--£:illID-+ + + ~ 12 -+---ciilllJ--+ 
+ + 13-+--(ffi][)-+ + + +-;m]!)-+ 13+ + 
+ + 14 -f--i]filfil}-+ +--£mD-+ + + 14 + + 
+ + 15 + + + + +-mmJ-+ 15 + + 
+ + 16 + + -+---ma}-+ + + 16 +---rnmo:-+ 
+---(]IIl--+ 17 +--rn::I]--+ +---rnLIJ-+ +-ilIT]-+ 17 +--{][]]-+ 

OIOIOIOIOIOIOINNNNNNNNNN----------
cn UI-'" OI N - O ID a> -..icn U1 -'"OI N-0 ID (J)-..1 en UI -'"OIN-olDa>-..lcnUl-'"Ol"'-

, ___ , ..._ ____________________ _J , 

~302705 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

THIS CARD CONTAINS FIVE "AND" GATES ARRANGED TO DETECT 5 OF THE 256 POSSIBLE CHARACTERS 
IN AN EIGHT LEVEL CODE. IT IS USED IN THE DATASPEED TYPE 4 SYSTEM TO DETECT THE FIVE REPEATED 
INTERBLOCK CHARACTERS 

PIN 7 DETECTS THE XR (TRANSMITTER READY) CHARACTER. 
PIN 15 DETECTS THE BN I. ( BLOCK NUMBER I) CHARACTER 
PIN 21 DETECTS THE BN2 (BLOCK NUMBER 2) CHARACTER 
PIN 28 DETECTS THE BN3 (BLOCK NUMBER 3) CHARACTER 

7 15 21 28 3! 

MATRIX 

PIN 35 DETECTS THE EOB (END OF BLOCK) 
CHARACTER 

l 4 1 6 11 11 I: 13 17 18 I! 20 23 24 25 26 

SYMBOL 

DIODE MATRIX 

6 / 

" 
-

it 

- -

- -

--
--
--

--

- - -
1tC~t(:R~t -

- --

- - -

15 21 

ALL DI ODES D2 

___ 2_)➔ +6V 

11 

ii 

0 

ii 

ii. 

II 

I 

CIRCUIT BOARD EC 641 

NAME AND DESCRIPTION LOCATING FUNCTION 

RI 11A1An 1 ~ RESISTOR FI XEn I OK OHMS BI AS RESISTOR 
SAME AS Rl BIAS RESISTOR R2 1 

R3 
R4 
R5 

CRl 
CR2 
CR3 
CR4 
CR5 
CR& 
CR& 
CR7 
CR8 

CR9 
CRln 
CRl 1 
CR12 
CR13 
CR14 
CR15 

CR17 
CR18 
CR1Q 

CR20 
CR21 
CR22 

CR24 
CR25 
CR26 
CR27 
CR28 
CR29 
CR•n 
CR31 
CR32 
CR33 

CR35 
CR36 
CR37 
CR38 

CR39 
CR40 

EC 

SAME AS RI BIAS RESISTOR 

177108 

I 

I 

i 

I 

! 
I 

I 

SAUE AS Rl 
SAME AS Rl 

40 DIODE D2 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 

SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRI 
SAME AS CRI 
SAME AS CRI 
SAME AS CRI 

SAME AS CRl 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRI 

SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 

SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRI 
SAME AS CRI 
SAME AS CRl 

SAME AS CRl 
SAME AS CRI 

302705 1 CIRCUIT CARD, ETCHED 

144138 1 85 EYELETS 

BIAS RESISTOR 
Bl AS RESISTOR 

GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE. 

GATE 
GATE 
GATE 
GATE 
GATE 
GATE 

GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 

GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 
GATE 

GATE 
GATE 

30364i 
REVISIONS 

ISSUE DATE- AUTH. NO. 

1 5-20-64 15620-R 

APPROVALS 

E OF M 

E-NUMBER 

PROD NO. 303641 

t---r-----,t---+--------.._---------1 DATE 7-6-67 1---------------1 
R8D FILE 2-96. 134. 184A 

DRAWN $.W. D.S. CHKD. W.B MC. 

ENGD. I S K. APPD. ·e.G.G. 

TELETYPE 
CORPORATION 

303641 



r 

300116 

3 PLACES""' 

EC671 303671 

~ I R32 +--C]IJ-+ +-D0--+ I ~ 
+--[gQ}-+ 2 ~ R8 +---ITillil-+ 2 +--"illill}-+ 
+---@ill-+ 3 ~ ~ + + 3 +-Gu}-+-
~ 4 +-OQ-+ + V + +---ULJ--+ 4 +-w:iiJ--+ 
~ 5 ~ ~ +--{liliil-+ 5 ~ 
~ 6 +--uml--+ + Y + +---uiJ-+ 6 + ·V + 
~ 7 ~ ~ +--{§ID-+ 7 +----(os).....+ 

8 +---Giil-+ + y + +--GQ-+ 8 + Y + 
~ 9 +--CiliJ--+ +-----iQI}---+ ~ 9 +-DID-+ 
+--0LJ-+ 10 ------+- + Y + +--Grr]-+ 10 +----QI0-+ 
+-GLJ-+ 11 +--Gii]----+ ~ +-----+ 11 + + 

~:~~~~~~ 
~ l4 +--C:ii:}-+ + !STRAP I +---@!ill-+ ~ +---Qjil-+ 
+-C£L)-+ 15 ~ + + ~ ~ 
+---DID-+ 16 +---C£D-+ +-Gii]-+ +---{Jjil-+ +---CiiJ-+ 
+ t 17 ~ ~ ~ 17 +-@]-+ 

c,1c,1c,1c,1c,1c,1c,1NNN~NNNNNN----------
cn ui • c,aj\)- o com...,cnui ••c,1 N-O co m...,a, ui• wN-ocom...,cnui•uiN-
~ . ~ 

FLIP-FLOP 

302712 

NOTE: 
REFER TO 60SOWD FOR BASIC MARKING INFORMATION 

(~01..LECTOR) 
B BOTTOM VIEW 

(BA OF TRANSISTOR 

E 
(EMITTER) 

THE FLIP-FLOP CONSISTS OF A REGENERATIVE RING OF TWO TRANSISTORS-, WITH THE OUTPUT OF THE FIRST 
CONNECTED TO THE INPUT OF THE SECOND, AND VICE VERSA. WITH THIS ARRANGEMENT WHEN ONE TRANSISTOR 
IS CONDUCTING, THE OTHER IS CUT OFF. THE COLLECTOR VOLTAGE OF THE "OFF" TRANSISTOR IS CLAMPED 
TO -6V BY THE CLAMP GIODE AND THE COLLECTOR OF THE "ON" TRANSISTO-R WILL HAVE-A POTENTIAL OF -.3V. 

THE STATE OF THE FLIP-FLOP IS CHANGED BY APPLYING A POSITIVE PULSE TO A SET INPUT OF THE 
CONDUCTING TRANSISTOR, PROVIDING A PRIMING VOJ.TAGE IS PRESENT. THIS POSIT!~ PULSE IS DIFFERENTIATED 
AND USED TO TURN THE "ON" TRANSISTOR OFF A -6V APPLIED TO THE PRIMING RESISTOR WILL INHIBIT 
THE POSITIVE PULSE FROM REACHING THE BASE OF THE TRANSISTOR, BY PREVENTING THE CONDUCTION OF THE 
GATING DIODE. 

OPERATING CHARACTERISTICS 

CONDITIONS: VOLTAGE NOMINAL, PRIME INPUTS GROUNDED, ONE MICRO-SECOND RISE TIME FOR THE INPUT 
SET PULSE AND A 2000 OHM LOAD RESISTOR FROM THE COLLECTORS TO GROUND. 

RESULTS: THE MINIMUM SET PULSE FOR OPERATION WILL BE IN THE RANGE FROM 2 TO 3.5 VOLTS. 

CONDITIONS: VOLTAGE NOMINAL, SET PULSE f VOLTS (-6 TO Ol, ONE MICRO-SECOND RISE TIME FOR THE 
SET PULSE AND A 2000 OHM LOAD RESISTOR FROM THE COLLECTORS TO GROUND. 

RESULTS: THE MINIMUM PRIME VOLTAGE WILL BE IN THE RANGE FROM -2 TO -3.5 VOLTS. 

FLIP - FLOP (3) 
CIRCUITS A,B ac 
NOTE: 

CIRCLED NUMBERS DESIGNATE COMPONENTS 
OR INPUT AND OUTPUT TERMINALS ON 
MULTIPLE CIRCUITS. SEE TABLE BELOW. 

@)~ I (INV OUT) 

@ ~ POB(PRI "0" Bl 

"" ""> 
0 >~ ~ @ 

◄ 
> "';> 

08.002 

@f-1: 
(SET "0" Bl 

@ 

I 

@ 

I. 2K 

,03. 

@ 17 

-12V 

1 © 
A 

V - V 

I. 2K 

- Dl I 

♦ 
... 

@ 
-6RV 

P22 P22 

~ 

7 . 

II 
) -I2V 

3 

16 
) GRD. 

36 
) .6V 

10 
) +6V 
) 6RV 

(NOR.OUT) N, ~ 

"® 

(SET "I" Bl 

@ 

>@ 

i ·/2 - D2 .002 IA 

~- ... ·~----4-.,_-1a-"""7 ® 

NOTE: 
INPUT AND OUTPUT TERMINALS NEED NOT 
APPEAR _IN ORDER SHOWN. UNUSED 
TERMINALS MAY BE OMITTED. 

35 311 

i ~ 
PIA IA 

30- POB N---I2 22-

31- OB 23-
FF 

28- OA ,s-
29- POA 

I ,--13 
19-

SYMBOLS 

26 27 

l ' PIA IA 
POB N>-- Ill 
OB 

DA 
FF 

POA 
11-- 17 

PIB 18 PIB 18 

' ' ' ' 32 A 33 211 B 25 

TABLE 

Ci) 0 @ ® © © G) @ © @ @ @ 

A Rl9 R7 R20 Rl3 RI R2 RB R21 RIii R22 Cl C2 

B R23 R9 R211 Rl.5 R3 RII RIO R25 Rl6 R26 C5 C6 

C R27 R II R28 Rl7 R5 R6 Rl2 R29 RIB R30 C9 CIO 

(20) 6i) (@ 1(23) (2ii) (25) @ ® @ @ @ @ 

A CRII QII Q3 13 30 31 28 29 12 32 33 311 

B CRB QI Q2 17 22 23 18 19 Ill 211 25 27 

C CRl2 Q6 Q5 2 7 6 II 5 I 21 20 8 

+6V 

@ 

C3 

C7 

Cl I 

.@ 
35 

26 

9 

@) (SET "I" Al 

"" C\I 
C\I 

7--

6-

11-

5-

@) 

Cl! 

CB 

Cl2 

@ 
R31 

R33 

R35 

Pl A " 
7_ 

(PRI "I" Al 

9 8 

i ~ 
pdJ A IAN _1 

OB 

DA 
FF 

POA 
l....._2 

PIB 18 

' ' 21 
C 

20 

@ @ @ ® ® 
CRI CR2 CRl3 CRIii CR3 

CR5 CR6 CRl5 CRl6 CR7 

CR9 CRIO CRl7 CRIB CRII 

® 
R32 

R311 

R36 

CIRCUT BOARD EC 6 71 
REF TELETYPE IToTAL NAME ANO DESCRIPTION LOCATNG FUNCTION 303671 OESIG PART NO. QTY. 

Cl Cl2 177332 12 CAPACITOR, .002 MFD DIFFERENTIATING & 
COUPLING REVISIONS 

CRI ISSUE DATE MITH. NO. 
CRIB 177108 18 DIODE, D2 GATING AND CLAMP I 11-8-65 16795-R 

RI R6 13711111 6 :RESISTOR, Fl XED 1200 OHM COLL ECTOR LOAD 
R7 Rl2 129851 6 iRESI STOR Fl XED 3300 OHM CROSS COUPLING 

Rl3 R3( 118177 18 IRES! STOR, FIXED 22K OHMS BIAS AND PRIMING 

R31 R:lf 1376011 6 1RESI STOR FIXED 620 OHMS BIAS 

01-06 1771n~ " TRANSi STOR P22 SWITCH 

111111195 6 iPAD TRANSi STOR 

EC 302712 I CIRCUIT CARD, ETCHED 

300116 3 :COVER, INSULATING 

4 STRAP, BARE 211 AWG 

APPROVALS 

l·NUIIIIEII 

PIIOD-NO. 303671 

!¥TE 1-20-65 

llaD FIU: 1-A 1311/ I 32AA 

DIIAWN G. R. S. CNICO. l 'I 

TELETYPE 
COIIPOIIATION 

303671 



I' 

B ~ __ ,r-(gOLLECTOR) 

BOTTOM VIEW 
(BASE) OF TRANSISTOR 

··-E 
(EMITTER) 

~ BOTTOM VIEW 
Bl ~ 82 OF UNIJUNCTION 

E 

LOGIC CARD 
THIS CARD PERFORMS ·THREE INDEPENDENT LOGIC FUNCTIONS. 
THE FIRST IS AN 11',jTEGRAT.OR PULSE SHAPER ~ING. 01 AND 
02. ·THE SECOND CIRCUIT USES 03. 08 AND 0~ TO FORM A 
GATED OSCILLATOR. TR-ANS I STORS 04, 06 AND 07 FORM A 
FEEDOUT GENERATOR.'" FOR THE THEORY OF OPERATION. SEE 
SPECIFICATION 

9/ 

' 
R23 

R27 

P22 
QI 

R7 

SYMBO'i.s - Clflit:\JT 80AAD !C 675 
CKT.'1l DRESIEFG TtLETW'E !Olli - . •-·~°&LL·· f ~ PAIIT NO. qry: ,~ NIO lfSCRPTOI L~III F'UNCTION ..,,,V,vQ.I _,. 

3 Ip s . 7 t:]RJ:t :1:J1!31~6~02~j:J,:nij£1s l~ST~~!!!-L!ll7~0~0~H~M~l>====~~8~AfilS£L!2J&.~O~ADL:::::r1·----------~ ....... 
C • B " R2 129852 I M'ISTOR ~,on IIIIMS 18ASE .IUUT REVISIONS ' ·\: 

13 
SCILLATOR RII 1111153 2 IESISTOR 33k ntlt.ts BASE BIAS . 2 11-1-611 80037-·,,_ GATED 5 tt-'-~~-R~3=+=i1~,e~15~1tt~'ia➔i11!'!1'1~~S~T~OR~~•a~1Kp.m;•~u:~--~·===➔'~11.&~~;~~-•~1~a1s~;==:.::1·•:•j•E:t:]fD~AT~£t::j:iAUTM..~~~=-~~-j' 

CKT.C R5 IESISTOR 33K OHMS BASE RIAS\ 3 6-23-611 

""" tt=~~1=:uiil~+=t:*~~~~q~~~~~====l~~~~;~====~~t:t:fjtit~t:tj90~;?~'Jllf':~j 1=-- FEED OUT ~-- 2B R6 118177 2 EilltSTOR 22K OHMS TLMING 11 "\c. 22 611 110979., 
. 32. IR R7 I ESI ST0R 22K OHMS FEEDBACK 5 2-il-65 B5287 · 

L3_4 __ ...:::E:;NE';=R=A=TO=:.....-~t-=-~R;;;8~--7r:..:.1~3:'7:7~4~4~o~t~11-;~iE-;S{1~S;TlO~R~l~O~~o::o~-;;o::::-;;;HMi'~s;~-=--=--=-1-iv~o~L1T~A~G~E~1D:;:l~V~l:;;loErlR~-=--=-1::~6t:_~~.!:8~~3~1;.!-:.~:6~6':_-:_t:1•~1:.!7~8~8~-~ .... =-""~·--I 
R9 129850 I i~ESISTOR 680 OHMS COLLECTOR LOAD 7 5 12_ 61 14062 
RIO 118180 3 !RESISTOR IOK OHMS BASE BIAS A Q-14-'-7' 

RI I I ~ES I STOR IOK Olli-IS BASE I Nl'IJT 

Rl2 ~ESISTOR IOK OHMS BASE BIAS 
Rl1 1'!~836 I !~OTHITIOMETER 20K OltMS f41-11NG ADIUSl 

RI II I J711~ I 5 fllES I STOR 1200 OH'1S COLL FCTOR LOAD 
Rl5 lll3fi6q I l~ESISTOR 360 OltMS VOLTAGE DROPPING 

R 16 ~ESI STUR 1200 OH'-1S 

Rl7 ~ESIS10R J200 OHMS 
R 18 RES I S TOR 1200 OHMS 

R 19 -- ilrs j S TOR 1200 OHMS 

COLLECTOR LOAD 

COLLECTOR °LOAD 
COLLECTOR LOAD 

COLL EC [OR LOAD 
1---- 7- ---- --·-------·-··-·· 

R2Q lli]667 4 f!,E§__I_SlOP,_ 3900 OHMS ICAP.&r1 TOR 01sr1uar..< 
R2 I ~ES I SlOR 3900 OHIIS B·I AS 

R22 drs1 cTOP. 3900 OH••S- BASE INPUT 

'R23 ~ESI STOR 3900 OHMS 1Nrrr.au10N 

R2U I 18i~! il[SlcfOR IR~ n"''° r.uoo<~T I l~ITFR 

,___ll_~_ 1 I IJl l.5!!._ , _I RIES ~T_OR 117K OHMS JASF R i AS 

¥---J\/V\rt;i~ -12 V 

~ _ _PE!_~- ~ ___!_ ~t'..•~lUP ?70 OHMS BASE I LOAD 

-.!!_27 14 3665 I ES I SlOR 5100 JHMS I NH I 81 T INPUT 
~I '37306 I -~A-PA•~ITOR .05 ~IJ ____ INTEGRATION 

_-t~~ ... ~!3a~~~ ~ 1 ~lAP "..c, TOR~_ .. ~ D __ =:__ r_1_1•_1 N_G ____ ~ 
r .,_ 11188c I I 'it~.'.'.. ,__r~ 1_:}~ I!_ ___ __, ..... 1_1 ·_~ I_N_G ____ _ 

r:1, 131311 " c/"Pli( i TOR r1? ·.tri1 -+'-c.,__ou""•P~t~1 ~""G'------1 

> 

<," "f -12V 

---~~'I 177108 1 6 --~:'}['~~~- ~ >:f(;~---- <i;~~:~ll~~•R UISCHARGE 

•_R] 
,i.•1,,'.Jt D2 
(' q,r D2 

DIODE D2 
b1001 D2 

Rl6 
-12V 

ICGO 

+6V 
~~ "v~------------1, I~-----------' 

" 7 ' 02 MFO 

R25 -12 V -------~-. ++-'----------+---------,... ____ ~~~~!5_ "3 !:RM~~ISlOfl PAD ·,, 

- - ----------+-·--_-__ -1 _ . --- --- - ~- - -----
~fl{ •Ii Li .Li RCU I~ ... i-R~ -··· ---- _____ _:,_ 

---- --- ---t---++'· ----- --- ------- +--------------- - -- ·-
L_. ·-----------+--

------- ----- _?._ [?~A---C: ll"£..f:_~_!__!l.~~.!_HAP ___ --_-__ -_-_-_-_-_:_~---~---------1 
__ --1------+---++1 ____________ '. ______ ------,_ ___ ...:..j _A_P_P_RrO;.~_A..;L;..S;._ __ -1 
-•~-+----+---++---- ------ ------- R ANDO I (W II ,. t 
-,------. >--- ---------

-------- ------~ _____ ....,. _____ ...,. 

-12V 
~ 

)-z• \. 28 -12V ,- . 

./ 

+6 y )11 
t-----+------..._--++'- ---------+----------<11¥TI ., 8 I]. 63 l---~---- ....... ---11-1 

Rao FIU 2 3~ I :ic;u - --- -----t-------r---,-----t 
\. 

t-----+----4--- ~ ---- . 

<J )36 
.... --t------+--+>!- _________ --; ------,.,1,::Dll.:..:..:..:AWN.:.;;.~A:..!!H.;.:, P;_~J..:CHC::.;;.ICD..:.;_ ___ -f 
t----1----t------++1---------+-'------,----ilNO. L 11'. s. 

UNLESS OTHERWISE SPECIFI-
\ j 

TEl,.E,TYPE 
. COltPOIIAT~ . I 

..... ---+---t---1.-~--------4---------,1 305675 
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/+ + + 
... 

I + 
2 

... 
+ 

IP" 

.... 
+ + + + 

EC679 

+ I + 
2 

303679 

+ + 

a:+ :;;i+ ~+ 3 ~+ ~+ ~+ ~+ ~ ~ + 3 + + + 
4 4 

+ + + 5 + + + + + + + 5+ + + 
_ .__ ~ 6 ~ _ '--- .__ _ ~ 6 
+ +7+ ++ ++ +7+ + 
+-{JITD-t 8 +-DID--+ +-------C!ID-+ +--{!ID-+ 8 + + 
+---0ITD-+ 9 +--DID-+ +----CBID--+ +----0!::iD-+ 9 + + 
+---[]ff]--+ 10 + + + + + + 10 + + 
+ +II+ ++ ++ +II+ + 
+ + 12 +----0:D-+ +---c][J--+ + + 12 + + 
+ + 13 +---C::ILJ-+ +---CTI:J--+ + + 13 + + 
+ + 14 +---i:IT:J-+ +---C:][J-+ + + 14 + + 
+ + 15 +---CIT:]-+ +-CID-+ + + I 5 + + 
+ + 16 +---OD-+ + + + + 16 + + 
+ + 17 + + + + + + 17 + + 

OIOIOIOIOIOIOINNNNNNNNNN----------
CTI OI ~ OI N- 0 ID CX>--.JCTI OI ~OI N-0 ID a>--.JCTI OI ~ OIN-OIDa>--.JCTICJl~OIN-

~ n , 

NOTE: 
"---302714 

REFER TO 6050WD FOR BASIC 

C 
(COLLECTOR) 

B BOTTOM VIEW 
(BAS OF TRANSISTOR 

E 
(EMITTER) 

MARKING INFORMATION 

THIS CARD CONSISTS OF NINE 'PAD-OUT" CIRCUITS WHICH CHANGE THE OUTPUT FROM THE PHOTO· 
TR~SISTORS OF THE DRPE PUNCH PHOTO-READER SO THAT THEY CONFORM TO THE INPUT REQUIREMENTS OF THE 
AMPLIFIER CIRCUITS ON CIRCUIT CARD 303635, 

EACH 'PAD-OUT' CIRCUIT IS CONNECTED TO ONE OF THE NINE OUTPUTS FROM THE PHOTO-READER. THE 
50K OHM VARIABLE RESISTOR IS ADJUSTED TO SHUNT THE PHOTO-TRANSISTOR OUTPUT CURRENT. THE 1K OHM 
RESISTOR PROVIDES A MINIMUM SHUNT RESISTANCE, THE .002 MFD CAPACITOR PROVIDES A LOW l~PEDANCE 
PATH TO GROUND FOR HIGH FREQUENCY NOISE PULSES. 

PAD-OUT CIRCUIT (9) 

G 
CD >---------<> 

@/ 

G 

ei• 
/ 

+SV 

14)1sv 

<] 23)GND. 

"" 0 
Ir.> 

:=:: 

NOTE: CIRCLED NUMBERS DESIGNATE COMPONENTS 
OR INPUT AND OUTPUT TERMINALS OF 
CIRCUIT~. 

(i) (?\. 6i) 11) l'!il 
A 35 36 Rl RlO Cl 
B 33 34 R2 Rll C2 
C 31 32 R3 R12 C3 
D 29 30 R4 R13 C4 
E 27 28 R5 R14 C5 
F 21 22 RS R15 cs 
G 19 20 R7 R16 C7 
H 17 18 RB R17 ca 
J 15 16 R9 R18 cg 

SYMBOLS 

A 

.. I PAD 1~ 
B 

,, I PAD 1~ 
C 

,, I PAD 

I" 
D 

"I 
PAD I " 

E 

,, I PAD I" 
F 

,, I PAD I " 
G 

"I 
PAD 

I" 
H 

"I 
PAD I" 
J 

"I 
PAD I" 

REF. 
DESIG. 
R1-R9 
Rl0-18 

C1-C9 

EC 

I 
CIRbUIT BOARD EC 679 

TELETYPE TOTAUI NAME AND DESCRIPTION PART NO. QTY.[ 

177403 9 I RESISTOR VARIABLE 50K 
137440 9 II RESISTOR FIXED 1K OHMS 

177 332 9 ' CAPAC I TOR . 002 MFD 
II 

302714 1 : BOARD, ETCHED CIRCUIT 

LOCATING FUNCTION 

SHUNT 
CURRENT LIMITER 

NOi SE Fl LTER 

303679 

REVISIONS 

ISSUE DATE AUTH. NO. 

3-30-65 16133-R 

APPROVALS 

E OF M 

E·NUMBER 

PROD NO. 303679 

r--+----,f--+--------J------~DATE I - 3 -65 

RSO FILE 2·96.134.184A 

DRAWN w. p. CHKO. waM' 

ENGO. J.C.T APPD. PGW 

TELETYPE 
CORPORATION 

303679 

./ I 



I 

A 

-

I 

-

C 

-

D 

-

E 

-

-

TC 414 ,11 ... , I 

I' 

I 2 

300116 COVER 7 
2 PLACES· 

• I 

\_308474 

NOTE: 
REFER TO 6O5OWD FOR BASIC MARKING INFORMATION £l e 

(COLLECTOR) 

B BOTTOM VIEW 
(BA E OF TRANSISTOR 

(EMITTER) 

J 

144495 PAD-
14 PLACES 

I 

THIS CARD CONTAINS SEVEN EXCLUSIVE "OR" GATES CONNECTED TOGETHER TO FORM A PARITY 
TREE, A TYPICAL EXCLUSIVE "OR" GATE HAS THE FOLLOWING TRUTH TABLE ( SEE TABLE BELOW) 
WITH INPUTS@ 8 (8) BOTH l(f O VOLTS OR AT -6 VOLTS, TRANSISTOR Ql4 IS BIASED "OFF• AND THE 
COLLECTOR OF Ql4 IS CLAMPED AT+6 VOLTS TO BIAS TRANSISTOR Ql3"0FF", THE OUTPUT @ IS -
CLAMPED AT -6 VOLTS, WITH INPUT ~ AT O VOLTS AND INPUT (II) AT -6 VOLTS OR INPUT @ AT 
-6 VOLTS AND INPUT~ AT O VOLTS, Tlf'ANSISTOR Ql4 IS BIA SEO "ON", THE COLLECTOR OF Ql4 WILL 
BE CLAMPED AT-6 VOLTS AND BIAS TRANSISTOR Ql3 "ON". THI; OUTPUT CC) WILL BE CLAMPED 
AT O VOLTS, THE PARITY TREE CIRCUIT CONTAINS EIGHT INPUTS AND ONE OUTPUT. IF AN ODD 
NUMBER OF INPUTS IS AT O VOLTS, THE OUTPUT WILL BE CLAMPED AT O VOLTS, IF AN EVEN 
NUMBER OF INPUTS IS AT O VOLTS OR -6 VOLTS, THE OUTPUT WILL BE CLAMPED AT -6VOLTS. 

INPUTS OUTPUT 

® @ © 
ov ov -6V 
-6V 

ov 
-6V 

-6V -6V 

-6V ov 
ov ov 

LOGIC SYMBOL 

~~ _l~'•-_,,-roR 
14 r-,,.. ...;...a+-... 1---\ 17 

:: ,-,_~ rc;-
_:_: ....... -~1/~ 

2 

I 2 I J I 

4 I s 

PAR ITV LOGIC 

+6V 
I .., >:.:. 

,., >"'" 
It: ◄ N 

R32 
AA 

V " 

I 

-12V -6RV 

4.7K 013 
P22 

... 
CR21 .. 

R27 

13- ~----"-·~ 

I ~ 2:--•1 
14 ~ ,-+---4---1\ "5.6K 

CRl5 , ... .... 

·-

.... 
CR8 , ... 

014 

+6V 

012 

+sv 

, ... 
+sv 

, ... 

11,19,26 ·..,1~-----+sv 

5,21,38 ~~------&RV 

1,18,20,32~ ,'------I2V 

4,12,215,33 ~ 

4 I 5 

-I2V -6RV 

~12V -6RV 

Q5 
P22 

-I2V -&RV 

.,_ )~ ~~ ,CII 
a::~..J u· - 0 

-6RV -I2V 

I 

6 

+sv 

R29 
•A 

V "5.6K 

R22 ~) r--"A,"''5•-. 6-K--+t 
010 

CRl7 ... 
1.,.D2 

CRIS .... 
R23 

I 

rJ\/'v-

!'! -12V v v 
2.7-IC· 

-&RV 

RI 

•~6K 
R2 

_A A 

V "5.6K 

~'!,6 
,.,.D2 

CRI .... 

+&v 

6 

R9 

4.7K 

09 
P22 

r-'V\r-
4.7K 

03 
P22 

.,,D2 

I 

1 I I 

' CIRCUIT BOARD 
REF. TELETYPE TOTAL NAME AND DESCRIPTION DESIG. PART NO. QTY. 

RI-R2 118186 Iii RESISTOR, 5,600 OHMS 

R3-Rli 11811111 6 RESISTOR 2 700 OHMS 
R5 
R6 

R7-R8 
R9 
RIO 

RI I 
Rl2 

R13-RIII 

Rl5-Rl6 
Rl7-RIS 

Rl9 

R20 

118146 
118187 

Rl>I ,~-.11111 

R22 

R23 
DnH 

R25 

R26 
R27-R21: 
R30-R3I 

R32 
R33 

R311:-R3! 

lrD1.rD"l 177108 
CRII-CR!i 181619 

CRII 
CR7-Clt! 
CR9·CRl3 

CR14-cRl5 

CRl6•CJll9 

Cll20-CR2t 

01 177105 
Q2 300455 

Q3 
QII 

Q5 

106-07 

010 

012 

013 
0111 

7 - RESISTOR Ii 700 OHMS 
7 RESISTOR, 27000 OHMS 

SAME AS -RI 
SAME AS R5 
SAME AS R6 

SAME AS R5 
SAME AS R6 

SAME AS RI 

SAME AS R3 
SAME AS RI 
SAME AS R6 

SAME AS R5 
I D~Cl!:TnA I '>nn nuuc 
' SAME AS RI 

SAME AS R6 

SAMF U RII 
SAME AS R5 
UU< AS R6 

SAME AS RI 
SAME AS R3 

SAME AS R5 
SAME AS Rli 

SAME AS RI 

13 DIODE D2 
8 DIODE, INll82 

c ,u~ AS CRI 

SAME AS CRII 
SAME AS CRI 

SAME AS CRI 
' - SAME AS CRII 

7 TRANSISTOR. P22 
7 TRANSi STOR, 2N69l' 

SAME AS 01 
SAME AS 02 

SAME AS 01 

SAME AS m> 
cou~ u, n, 

SAME AS 02 
SAME -AS 01 
SAME AS m> 
SlM< AS 01 
UU< AS Ol> 

~nall"71j I CI Dl'II IT run ETCHED 

lllllli95 14 PAD, TRANSISTOR 

300116 COVER, INSULATING 

I 

LOCATING FUNCTION 

GATE INl'UT 
COLLECTnA ,non 

BASE INPUT 
COLLECTOR LOAD 

GATE INPUT 
BASE INPUT 
COLLECTOR IOAD 

BASE INPUT 
COLLECTOR LOAD 

GATE INPUT 
rn, I ECTOA I non 

GATE INl'UT 
COLLECTOR LOAD 

BASE INPUT 
rn1I FrTnA ,non 

GATE INPUT 
RUF INPUT 
rnI1<rTnD ,non 

BASE INPUT 
rn, I_ECTOR I non 

GATE INPUT 
COLLECTOR LOAD 

BASE INPUT 
COLLECTOR LOAD 

GATE INPUT 

CLAMP 
GATE 

GATE 
CLAMP 

CLAMP 

SWITCH 
SWITCH 
SWITCH 

SWITCH 

SWITCH 

CWITru 

SWIT~M 

SWITCH 

l:~ITl'M 

' I 

303680 
REVISION'S 

ISSUE DATE AUTH. NO. 

10-18-87 18719-R 

APPROVALS 

D AND II • E o, II 

# 
t----t----+---11------------------tE-NUMllfiR 

PIIOD, NO. 3031180 

t---t----+---11----------+--------ID,lTE 1-17-17 

P.D.FILE NO. q.Al&e.237A 

DIIAWN M.J.N. CHKffJ 
ENGD. W.R.F • APPD. 

TELETYPE 
CORPORATION 

303680 
1 I I I ' I 

A 

I 

,...,. 

C 

-

D 

E 

-

F 

-



T04'4 ll•NI 

r 

EC 681 303681 

+-CIIIJ-+ I +-m-+ ~ I +-CJ11D--+ 
2 +--CmID--+ ~ + + 2 -t---mII)---+ 
3 +--@IID-+ + A + +--C:TIJ-+ 3 +--Oz:J-+ 
4 +-OE}-+ ~ + ;:t_ + 4 +--{:w::J}-+ 

~ I STRAP · I 5 +--0:D-+ + ;t._ -t ~ 5 +---mil}-+:ll 
: +---rni:J-+ 6 +-CiID-+ ~ +-DD-+ 6 t----[[cBD-+~ 
1: +-i:ID!:J-+ 7 +---nr:J-+ + + +--{]E)-+ 7 +--OID-+l 
~ +-G!:J-+ 8 +--CmID-+ +---CBL1-+ +--{]10-+ 8 ~+ii: 
~ +--CBliJ-+ 9 +-m-+ ~ I STRAP I g Q 1 ~ 
Ii\ +;:mo-+ 10 +--OinJ---+ + + +---Cill::J-+ IO iii 
l + ~ +II+ + +--(]L]-+ + A + 11 ~~ 
~ 12 ~ + + ~ 12 ~ 
+--illEI}-+ 13 +---5ID-+ +--rnill-+ +---{Tifil-+ 13 + + + 
+-ewm--+ 14 +--lwz: }-+ +---CillJ)-+ +--0LJ---+ 14 +--illfill--+ 
+-CwID-+ 15 +---{ffi[]--+ ~ +--rnD-+ 15 +--O!D-+ 
+--rnEI]-+ 16 ~}-+ +--uB[Il-+ + + 16 +---CiliJ-+ 
+-CwID-+ 17 ~ +---OJ]]]-+ + + 17 +---{illfil-+ 

~~~~~~~NNNNNNNNNN---------­m~•~N-o~m~m~•~N-O~m~m~•~N-O~m~m~~~N-

NOTE: 
REFER TO 6050WD FOR BASIC MARKING INFORMATION 

(iOLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) CIRCUIT "A" 

-6V 
-12V 

+ 6V 

-12Y + 6V 
220 

-6V 
-12V 

"' u 

5 

LOGIC VOLTAGE 

CIRCUIT "a• 

13 

OA 

IA FF N 

--+--30 
l---+--29 

___ ---;;..,...-t::=t=31 r 32 

CIRCUIT "B" 

-12V 

EXTERNAL 
STRAP 
REQUIRED 

FAN OUT 

22 

l---+--33 
l---+--28 
l---+--27 
l---+--26 
l---+--211 
l---+--24 
l---+--23 
l---+--16 
1--~+--15 
l---+--17 
--+--18 
...._-+--19 

-12V 

GRD <Jt----)➔ II, 12,21 

----) ... 8,20 +6V 

-12V 

CIRCUIT "A" 

CR21 
33 

32 

31 

29 

30 

19 

18 

17 

15 

16 

3 

211 

25 

CIRCUIT IOARD 
IIEF. TELETYPE 01 NAME AND DESCIIIPTION LOCATI~ NIC;l'ION DESIG. PAIIT NO. QTY. 

19 31 2 CAPAC.IT R 
177332 2 

CRl-25 177108 25 , DIODE, D2 
CR26-27 177611 2 i DIODE IN682 
CR28 17881111 VARISTOR BIAS 

Rl-2 1187211 2 RESISTOR 220 BIAS 
R3-II 1113659 2 RESISTOR 560 BIAS 
R5-6 13711111 2 I RESISTOR 1200 COLLECTOR LOAD 

R7-9 129851 3 RESISTOR 3300 BIA$ 
RIO-I I 1181116 2 : RESISTOR 11700 COUPLING 
Rl2- I 1113665 3 ' RESISTOR 5100 LOAD 
Rl5-18 118186 II RES I STOR 5600 COUPLING 

Rl9 1181119 
R20 118151 OA 

177105 5 
193135 J"RANSI STOR P~II 
177106 TRANSi STOR N33 

.1931311 TRANSISTOR N35 
1771122 TRANS I STO R N39 GAT 

THIS CARD CONTAINS TWO SPECIAL PURPOSE Cl'RCUITS USED IN 
TYPE 4 DATASPEED. 

CIRCUIT A 

TH is CIRCUIT CONS I ST~ OF AN EXCLUSIVE "oR: AN ·o,i' GATE, A DELAY 
INVERTER, A FLIP-FLO~ AND A SYMMETRICAL EMITTER FOLLOWER. 11TH 
BOTH INPUTS (2 & 3) ~TO VOLTS OR -6 VOLTS TRANSISTORS Q9 AND 
QI ARE BIASED "OFF". ,THE COLLECTOR OF QI wiLL BE CLAMPED AT -6 
VOLTS, WHEN ONE OF THE INPUTS IS AT D VOLTS AND THE OTHER IS AT 
-6 VOLTS, TRANSISTOR~ Q9 AND QI BIASED "ON" AND THE COLLECTOR OF 
QI WI LL BE CLAMPED AT D VOLTS, THE COLLECTOR OUTPUT OF THE 
EXCLUSIVE "DR" IS CONNECTED TO ONE OF THE INPUTS OF THE "DR" GATE, 
THE OTHER TWO INPUTS 1ARE 5 AND II, WITH ALL INPUTS AT -I VOLTS, 
THE OUTPUT or THE "oR(' GATE II LL BE CLAMPED AT -6 VOLTS, MIEN ANY 
ONE DR ALL INPUTS AREi AT D VOLTS, THE OUTPUT till BE CLAMPED AT 
D VOLTS, THE OUTPUT OF THE "OR" GATE IS CONNECTED TD THE , .. uT OF 

303681 
REVISIONS 

ISSUE DATE MITH.NO. 
10-11 • .., 1111 -
1-11-18 95154 

THE DELAY INVERTER AT Rl5. WIT~ THE INPUT AT D VOLTS. TRANSISTOR ~-----------• 
Q2 IS BIASED "OFF" AND THE COLLECTOR OF Q2 IS CLAIIPED AT -6 YOUS, 
WHEN THE INPUT TO THE DELAY INVERTER IS SIITCHED TD -6 VOLTS, THE 
OUTPUT WILL BE SWITCHED TOO VOLTS AFTER A 15,.tcS.DELAY DUE TD THE 
TIMING CAPACITOR Cl, 

THE OUTPUT OF THE DELAY INVERTER IS CONNECTED TO THE SET IA INPUT 
OF THE FLIP-FLOP AT C3, THE PIA INPUT IS AT PIN IQ. IN THE STEADY­
STATE CONDITION TRANSISTOR Q3 IS ''ON" ANO TRANSISTOR Q4 IS "DFF11, 

WITH PIA, PIN 10, AT -6 VOLTS, A POSITIVE PULSE AT C3 WILL BE 
INHIBITED.FROM TURNING Q3 "OFF" WITH PIA AT O VOLTS, A POSITIVE 
PULSE AT C3 WI LL CAUSE Q3 TO TUP.N 110FF" AND TRANSISTOR Q4 TO TURN 
"ON" THE COLLECTOR OF Q4 ~ILL THEN SWITCH FROM -6 VOLTS TD D 
VOLTS, TO RESET THE fLIP-FLOP, 0 VOLTS MUST BE PRESENT D~ POA, 
PIN 14 AND A POSITIVE PULSE PRESENTED TO SET OA ON PIN 13. THIS 

PARITY EIIIIOII 

INDICATOR 

AIID 

ERIIOII CHARACTER 

INSEIITER 

APPROVALS 

E OF M 

C---) 
WI LL CAUSE TRANSISTOR u4 TO TURN 'OFF1 ~ND TRANS I STDR Q3 TO TURN 
110N" THE COLLECTOR OF J4 IILL THEN S~ITCH FROt.' 0 VOLTS TO -6 
VOLTS, THE COLLECTOR OUTPUT OF 04 IS CONNECTED TO THE INPUTS OF 
THE SYMMETRICAL EMITTER FOLLOWER H u6 ANO QB. WITH D VOLTS INPUT, 
THE OUTPUT PIN 9 NILL BE AT O VOLTS, ~ITH -6 VOLTS INPUT, THE 1o5-_-NU-M-IE_R _________ _,,. 
OUTPUT WILL BE AT -6 VOLTS, 

CIRCUIT 8 PROD NO. 311111 
THIS CIRCUIT CONSISTS OF A T~O-SHr,~ PULSE AMPLIFIER AND A FAN-DIJT 
GATE, WITH THE INPUT PIN 36 _OPEN-·CIRCUITED OR AT -6 VOLTS, TRANS- 0ATE l/i/11!1 
I STORS Q7 AND as ARE BIASED ''OFF" ANO THE CDLL~CTDR OUTPUT OF QI 
WI LL BE CLAMPED AT -6 VOLTS, ALL TH~ OUTPUTS OF THE FAN-OUT GATE 
wlLL BE CLAMPED AT -6 VOLTS, WITH O VOLTS APPLIED TD THE INPUT Plj,_,;...;._;;;...i:;.:,:~-=:;=----1 
361 TRANSISTORS 07 AND Q5 WILL ilE BIA~ED 'ON", THE COLLECTOR OUT-t,,--...;....;._-4_...i,w.,. __ -I 
PUT OF Q5 •ILL SWITCH TD O VOLTS, AND ALL THE OUTPUTS OF THE FAN-

..., ___________ __ 
OUT GATE WI LL ALSO SWITCH TD D VOLTS, DUE TD THE TIIIINII CAPACITDI TELETYPE 
C4, TRANSISTOR QI Ill' REIIAIN ''IN" FDR A SHORT PEIIIDD OF Tl., 
APPROXIMATELY 25-4D""5 AFTER MIICII TIIIE as IILL TUIN ~OFF" AND COlll'OIIAT ... 
THE COLLECTOR OUTPUT F Q5 IILL SWITCH TO -6 VOLTS AND ALL OUT-
PUTS OF THE FAN-OUT II LL SIi TCH TD -I VOL TS, THE OUTPUT l'ULSEI 3 0 3 6 81 
WILL HAVE A RISE TIIIE1 APPROXIMATELY 1-l"'S, IN DUIIATION, 
TNE FAN-OUT liATE IIAY IE PRDIIRA•ED 1Y REIIOVINII A,,_IIIATE DI-I, 



.. 
I EC684 

GATE (2) , CljRCUIT BOARD EC684 
I AND 303684 303684 OR GATE (6) REF. TELETYPE TOTAL 

NAME ANO DESCRIPTION LOCATING FUNCTION OESIG. PART NO, a1v. 

' Rl 129854 2 RESISTOR 10~ BIAS 
EC684 303684 A ... B C 

R2 R RESISTOR 3.3K Bl AS REVISIONS 129851 

~ I + + + + + + I +-QD+ 12==fJ- 6=[>- l~D---3 

R3 129851 SAME AS R2 BIAS ISSUE DATE AUTH. NO. 

+-£IJfilD-+ 13 1 7 2 
R4 129851 SAME AS R2 BIAS I 8-23 67 18728 R 2 + + + + + + 2 + + R5 129851 SAME AS R2 Bl AS 

~ 3 + + -t-QD-+ + + 3 ~ 
14 8 11 

RS 129854 i SAME AS Rl BIAS 
! 

+---[[]ill}+ 4 + + + + + + 4 +-a:::ill::J--+ R7 12aos 1 SAU< AS R2 Bl AS 

+ 5 -+--{@u-+- RB 129851 I ~AME AS R2 Bl AS + + 5 + + + -t + 
I 

~ 6 + + ~ + +5+--Cili::]-+ : 

~7 + + +--DQ-+ + + 7 ~ + D E F 
+ + 8 + + + + + + 8 ~ CR1 -25 177108 25 DIODE, 02 GATE 

+ + 9 + + + + + + 9 ~ "=D- "=c>-':0-21 22 23 
~ 10· + + ~ + + 10+ + EC 308468 1: ETCH EU CIRCUIT BOARD 

16 18 20 
~ I I + + ~ + + 11 + + 
~ 12 t + ~ + + 12 +--QI=:J-+ 
~ 13 + + ~ + + I 3 ~ [:)=D ~ 14 + + ~ + + 14 +--@0-+ 

H 
I 

+-IlillI]-t 15 + + ~ + + I 5 +--@I:])-+ G 

"ID-
I 

+ + 16 + + + + + + 16+ + 
31~ 

26 
32 36 27 ' + + 17 + + + + + + 17+ + 35 

~~~~~~~NNNNNNNNNN---------- 33 28 

[:)=D m~~~N-QWOO~m~~~N-OWOO~m~~~N-owoo~m~~~N- Z4 29 

' ./ 30 

"--- 308468 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 4c CIRCUITS B,C,D,E,G,H, CIRCUIT A, F 
(COLLECTOR) 

~I 
@ ' 

' G I :.0 ' 0 B BOTTOM VIEW ... , / , .... / 
(BAS E OF TRANSISTOR @ @ 

G ® ... , ' 
, ..... ' (EMITTER) .... , / , ..... / 

@ ® 
G ' G .... ' 

, .... 
TH IS CARD CONSISTS OF SIX "oR"' GATES AND Tl'IO "AND" GA TES. ... , / , .... / 
WHEN O VOL TS IS APPLIED TO ALL OF THE INPUTS OF AN "AND" GATE, THE OUTPUT WI LL BE O VOL TS. WHEN -6 0 @ 
VOLTS IS APPLIED TO ANY OF THE INPUTS. TH~ OUTPUT WILL BE -6 VOLTS. G 0 ... ' , ..... ' ... , / , ..... / 
WHEN -6 VOLTS IS APPLIED TO ALL OF THE INPUTS OF AN "OR" GATE, THE OUTPUT ~ILL BE -6 VOLTS WHEN 0 

@ ® VOLTS IS APPLIED TO ANY OF THE INPUTS, THE OUTPUT WI LL BE O VOLTS, 

>G ' 0 .. , .... ... , , ...... / 

@ 

>0 
@ 

' 0 ... , , ..... ... , , .... / 

0< 
10K 

+sv@ ( 

3. 3K 

• 12V 

G 0 
NOTE. CIRCLED NUMBERS DESIGNATE COMPONENTS OR INPUT AND OUTPUT 

TERMINALS ON MULTIPLE CIRCUITS AS FOLLOWS: 

APPROVALS 

"OR'' GATE R AND D E OF M 

.,:J ( ..._• 
r ' , .... r , r , r ..., r ' r , r r r ' r , r , r ' r 'I l 

CIR. '- 2~ ~2 23 _, 24_, ~5 ,2s_, .... 21_, ,2a_, , 29_, '--30_, ,31_, 32_, '- 33_, 34 

B 6 7 8 2 CR7 CRB CR9 R3 
E-NUMBER 

PROD NO. 303684 

C 9 1 a 11 3 CR6 CR5 CR4 R2 
DATE 6- 16-67 

D 15 16 21 CR14 CR15 R4 
RBD FILE 2·96. 134. 184A 

E 17 18 22 CR12 CR12 R5 DRAWN J H. CHKD., J' )-
W R F 

, '. I 
·_! l "ANO" GATE ENGD, APPl;l. _. \' 

TELETYPE r ' r, r ' r ' r ' I' ' r ' r , r , r' r "' r "' r "' 
Cl R, I 2 3 4 5 6 7 8 9 I 0 11 12 13 14 G 31 32 33 34 36 CRIS CR18 CR1 7 CR16 R7 

'- _, '- _, '- _, '- _, _, '- _, '- _, '- _, CORPORATION 

A 12 13 14 I CR3 CR2 CR I RI H 25 26 27 28 29 30 35 CR21J CR21 CR22 CR23 CR24 rR25 RB 

F 19 2r 23 CHI I CR 10 R6 303684 
. 

TC: 474 11·&61 



TC 474 11·•&1 

f' 

EC693 303693 

I EC693 

I 303693 

~ I +---rn:ILJ-+ ~ ~ I +--e:m::::J-+ 

-+---fill:]-+ 2 ~ 4 ++ +--mill-+ 2 +-@CD-+ 
+---[]]0--+ 3 9 ++ -+---illBD-+ 3 +-uHil1-+ 
~ 4 +---CT0-+ 4 +-CBI:]-+ 

~~+---IBID-+~~:~ 
~ 7 +-mo-+ ~ +-mID-+ 7 ~ 

~i~ i ~~fiE,~~ 
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SPECIAL LOGIC FOR TYPE]lZ RECEIVER 

~ 
31 ------lv~---1 IB-----1 

E 

1----- 14 

~ 
32----lv>---- 2 20-----1 

F 

H 

21-----1 

D 

17----1 ,-...---13 

CIRCUITS A,AND B: THESE CIRCUITS CONSIST OF TWO IDENTICAL TWO STAGE AMPLIFIERS. THE FIRST STAGE IS A MEDIUM POWER PNP EMITTER FOLLOWER USED TO PROVIDE ISOLATION AND CURRENT GAIN WITH NO 
INVERSION OR CHANGE IN AMPLITUDE OF THE INCOMING SIGNAL. THE SECOND STAGE IIS A CAPACIHVE COUPLED PULSE AMl'LIFIER WHCIH CONVERTS A NEGATIVE GOING TRANSITION APPLIDED TO THE 
INPUT INTO A NARROW POSITIVE GOING OUTPUT PULSE (10 USEC. MIN. DUARATION). IN THE STATIC C~DITION, WITH O VOLTS APPLIED TO THE INPUT, THE OUTPUT IS CLAMPED AT -6 VOLTS. 

CIRCUIT C: POWER ON RESET:WHEN POWER TO THE CIRCUIT CARD IS FIRST TURNED ON, THE VOLTAGE AT THE BASE OF Q7 WILL BE NEGATIVE UNTIL RESPECT TO THE EMITTER BECAUSE OF THE CHARGING EFFECT ON C3. 
THE OUTPUT OF CIRCUIT C,LEAD$ 8,9 AND 10,WILL BE CLAMPED TOO VOLTS UNTIL THE VOLTAGE ON THE BASE OF Q7 IS POSITIVE WITH RESPECT TO THE EMITTER. AT THAT TIME THE OUTPUT LEADS GO TO 
-12 VOLTS. WITH C3 FULLY CHARGED THE OUTPUT WILL REMAIN AT -12 VOLTS. 

CIRCUITS D AND E: TWO IDENTICAL INVERTERS. THESE CIRCUITS PROVIDE TWO IDENTICAL PNP COMMON EMITTER AMPLIFIERS WHICH PROVIDE llNVERTED OUTPUTS. WHEN THE INPUT TO A TRANSISTOR IS OPEN OR AT D 
VOLTS, THE TRANSISTOR IS NON-CONDUCTING AND THE COLLECTOR OUTPUT POTENTIAL IS CLAMPED TO -6 VOLTS BY THE ASSOCIATED DIODE. WITH A -6 VOLT INPUT SIGNAL, THE TRANSISTOR WILL 
CONDUCT AND THE OUTPUT POTENTIAL WILL BE O VOLTS FOR THE DURATIO~ OF THE -6 VOLT INPUT. 

CIRCUITS F & G AND H & J: TWO IDENTICAL INVERTER AND SYMMETICAL EMITTER FOLLOWER CIRCUITS. IHEN THE INPUT TO THE INVERTER IS OPEN OR AT O VOLTS, THE TRANSISTOR IS NON-CONDUCTING AND THE 
COLLECTOR POTENTIAL IS CLAMPED TO -6 VOLTS BY THE ASSOCIATED DIODf. THE -6 VOLT POTENTIAL APPLIED TO THE COMMON BASES OF THE SYMMETRICAL EMITTER FOLLOWERS PROVIDES 
A -6 VOLT OUTPUT AT THE COMMON EMITTERS. AO VOLT INPUT AT THE COMMON BASES PROVIDES AO VOLT OUTPUT AT THE COMMON EMITTERS. THE SYMMETRICAL CIRCUITRY PROVIDES 
A HIGH CURRENT GAIN FOR POSITIVE OR NEGATIVE TRANSITION. 

CIRCUIT K: THIS CIRCUIT IS A SYMMETRICAL EMITTER FOLLOWER AMPLIFIER. A -6 VOLT POTENTIAL APPLIED TO THE COMMON BASES OF THE SYMMETRICAL EMITTER FOLLOWERS PROVIDES A -6 VOLT OUTPUT AT THE 
COMMON EMITTERS. AO VOLT INPUT AT THE COMMON BASES PROVIDES AO VOLT OUTPUT AT THE COMMON EMITTERS. THE SYMMETRICAL CIRCUITRY PROVIDES A HIGH .CURRENT GAIN FOR POSITIVE AND 
NEGATIVE TRANSITIONS. 

CIRCUIT BOARD EC693 

REF. TELETYPE TOTAi I NAME AND DESCRIPTION LOCATING FUNCTION DESIG. PART NO. QTY. , 

RI 137441 4 RESISTOR 1200 OHMS LOAD 
R2 RESISTOR 1200 OIIMS LOAD 
R3 118177 7 1RESISTOR 22000 OHMS BIAS 

R4 RESISTOR 22000 OHi.iS BI AS 

R5 143665 3 RESISTOR 5100 OHMS LOAD 
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303693 
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18728-R 
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R6 RESISTOR 5100 OHMS LOA,~0;-----.,_ __ 1----~~-----1 
RES I STQfi J 2<J;0~0~0~I1~~1St-_-f,L~Oi;AD~----;_ __ i_ ____ 1-___ _J 

RB RESISTOR 120ij OHMS LOAD 
R9 !RESISTOR 51110 OHMS LOAD 

RIO 118186 • [RESISTOR 5600 OHMS INPUT 
RII RESISTOR 5600 OHMS INPUT 
R12 [RESISTOR 5600 OHMS INPUT 
R13 RESISTOR 5600 OHMS INPUT 
R14 RESISTOR 5600 OHMS INPUT 
R15 118724 8 [RESISTOR 220 OHMS Bl AS 
RIG RESISTOR 220 OHMS BIAS 
R17 
RIB 
Rt9 
R20 
R21 
R22 
R23 

R24 
R25 
R26 
R27_ 
R28 
R29 118146 
R30 
R31 
R32 
Cl 137306 
C2 
C3 306088 

CRl 177108 
CR2 
CR3 17RA44 
CR4 
CR5 
CR6 
CR7 
CR8 
CR9 

CR10 
r.R11 

01 
02 
03 
Q4 
05 

07 
ae 
ng 

QlO 
011 
012 
013 
014 

015 

EC 

177105 

193135 
193134 

308533 

144495 
300116 

2 

2 

I 

9 

2 

7 

5 
3 

1 

15 
6 

RESISTOR, 220 OHMS BIAS 

RESISTOR 22000 OHMS BIAS 
RESISTOR 22000 OHMS BIAS 
RESISTOR 22000 OHMS BIAS 

[RESISTOR, 22000 OHM$__ J!IAS 
RESISTOR 22000 OHMS BIAS 
[RESISTOR 220 OHMS BIAS 
[RESISTOR 220 O.HMS Bl AS 
[RESISTOR 5600 OHMS LOAD 

iRESI STOR 220 OHMS BIAS 
IRESI STOR 56.00 OHMS LOAD 
[RESISTOR 5600 OHMS LOAD 
[RESISTOR 4700 OHMS LOAD 
[RESISTOR 220 OHMS BIAS 
IRESI STOR 220 OHMS BIAS 
IIESI STOR 4700 OHMS LOAD 
[CAPACITOR .05 MFD COUPLING 
'CAPACITOR .05 MFD COUPLING 
'CAP. r+I TANTALUM 68MFD TIMING 

Imo.DE 02 CLAMP 
1101 ODE D2 CLAMP 
iVARI STOR 1nn, Bl IS 

[VARISTOR 100A BllAS 
!DIODE D2 CLAMP 
liDIODE D2 CLAMP 
101 ODE D2 CLAMP 
:olODE D2 CLAMP 
DIODE D2 GATE 

IDIODE D2 GATE 
:n1nn~ n? GATF 

[TRANSi STOR P22 AMPll Fl ER 
I TRANSi STOR P22 AMPLI Fl ER 
TRANSi STOR P22 INVERTER 

!TRANSISTOR P22 INVERTER 
!TRANSISTOR P22 INVERTER 
TRANSi STOR P22 INVERTER 

1 TRANSISTOR P22 AMPLIFIER 
TRANSi STOR P24 EM I TTER FO LI OWER 
TRANS I STO.R N35 EM I TTEII FOLLOWER 

/TRANSi STOR P24 EMITTER FOLLOWFR 
1 'TRANSISTOR N35 EMITTER FOLLOWER 
1 TRANSi STOR N35 EMITTER FOLLOWER 
TRANSi STOR P24 EMITTER FOLLOWER 

1TRANSISTOR P24 EMITTER FOLLOWER 

!TRANSISTOR P24 EMITTER FnLLnWER 
i 
!ETCHED CIRCUIT BOARD 

'1 PAD TRANSISTOR 
i HAT, TRANSi STOR 
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17 +6V 
C 

£716 
l+ 0 .... 

c:, oc: .... ,. .... u C, 

~T~ 
0 

0 0 .... 0 .... 0 

0: co .... .... .., oc: N 

I_O 13 
-12V 

CHIO 

9 

D2 

-t-6V 
CHI I 

D 8 

D2 -12V - 12V 
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TC 474 (I 661 

r 

/ 300116 TRANSISTOR HAT 
/ (4 PLS) 

I EC695 

I 303695 

SP~CIAL LOGIC FGR HIGH SPEED 
TYPE I l STATION CONTROL ASSEMBLY 

L EC695 -3 □ 3695 " 

I +--OR]-+ +--CfilD-+ ½ +- l +--CTC}-+ 
+ ~ + 2 ~ +--0:i:D-+ ~ 2 +---uL}-+ 

1 
:
3 ~RR2267 +-0ID--+ ~ I 3 +-OLJ--+ 
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~ 7 ~B + ~ B - Io+ 7 - '-- 24AWG BARE WI RE 
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+--{TI@-+ 15 ~B + ~ · R 15 ~ 6
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10~ 30~ 
+-([][iil-+ 16 01 +--{[lliD+ + *B + 16 ~ 
-+-{[£fil]-+ 17 11 + + ~ 17 +---00D-+ 
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REFER TO 6050WD FOR BASIC MARKING INFORMATION 

13-
15-1 
16--j / 
27 ,__.,,,,, v-----33 

C 
(COLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 

THIS CARD CONSISTS OF TEN CIRCUITS. 

8=D 
CIRCUITS A, B & C: POLAR TD NORMAL SIGNAL CONVERTER. THE INPUTS CD WILL CONVERT POSITIVE AND NEGATIVE EIA RS2328 INTE~FACE SIGNALS TO -BV AND OV OUTPUT (LJ) 
RESPECTIVELY. TRANSISTOR@ IS USED TO. AMPLIFY POSITIVE SIGNALS WHICH CUT OFF SIGNAL INVERTER AMPLIFIER TRANSISTOR@. RESISTOR@ BIASED TO -12V WILL SUPPLY BASE CURRENT 
IN ORDERTO SATURATE TRANSISTOR@ WHEN NEGATIVE SIGNALS ARE APPLIED TO THE INPUTS CD. AN OPEN CIRCUITED INPUTCD WILL CAUSE TRANSISTOR@ TO CONDUCT, THEREBY 

GENERATING A OV OUTPUT SIGNAL AT ([j) .. 
CIRCUIT D: FOUR INPUT OR GATE .• THE OUTPUT 8 WILL BE AT OV WHEN ANY OF THE INPUTS ARE OV. THE OUTPUT WILL BE -BV ONLY WHEN ALL OF THE INPUTS ARE -6V .• EACH 
INPUT IS ISOLATED WITH A DIOOE. THE CATHODES OF THE DIODES ARE BIASED TO -12V THROUGH RESISTOR R12 

CIRCUIT E; TWO INPUT OR GATE .• THE OUTPUT 35 WILL BE AT OV WHEN ANY OF THE INPUTS ARE OV THE OUTPUT WILL BE -SV ONLY WHEN BOTH INPUTS ARE -6V EACH INPUT IS 
ISOLATED WITH A DIODE. THE CATHODES OF THE DIODES ARE BIASED TD -12Y THROUGH RESISTOR R39. 

CIRCUIT F. POLAR RELAY DRIVER.: THE RELAY DRIVER OPERATES ON POSITIVE AND NEGATIVE EIA INPUT RS232B INTERFACE SIGNALS .• A POSITIVE SIGNAL ON 6 WILL CAUSE BOTH 07 
AND 08 TO CONDUCT THE COLLECTOR OUTPUT 14 WI LL BE OV TRANSISTOR QB IS CAPABLE OF WORK I NG WI TH A 50 MA, • 7 OV RELAY LOAD • A NEGATIVE INPUT SIGNAL WI LL CUT D FF 
BOTH 07 AND QB • AN OPEN CIRCUITED INPUT WI LL RESPOND SIM I LARI TY • IN ORDER TO ENABLE THE RELAY DR I VER, INPUT 1 0 MUST BE GROUNDED .• THE DR I VER IS DI SABLED IF INPUT 
10 IS OPEN CIRCUITED. AN OPEN CIRCUITED INPUT WILL CAUSE THE RELAY DRIVER NOT TO OPERATE. 

CIRCUIT G: POLAR RELAY DRIVER. THE RELAY DRIVER OPERATES ON POSITIVE AND IEGATIVE EIA RS232 B INTERFACE SIGNALS •• A POSITIVE INPUT 34 WILL CUT OFF TRANSISTOR 
010 CAUSl"-IG 11 TO CONDUCTOR. THF COLLECTOR OUTPUT OF 011 WILL ~E nv, TRANSISTOR 011 IS CAPABLE OF WORKING WITH A 50 MA, -70V RELAY LOAD. A NEGATIVE INPUT SIGNAL 
WILL CAUSE TRANSISTOR 010 TO CONDUCT. TURNING OFF 011, TURNING OFF THE RELAY DRIVER. A GROUNDED OV INPUT AND AN OPEN CIRCUITED INPUT WILL CAUSE THE RELAY DRIVER 

TO RESPOND IN A SIMILIAR MANNER. 

CIRCUIT H: POLAR SIGNAL INVERTER: EIA RS232B INTERFACE SIGNALS ON 32 ARE INVERTED. OUTPUT 31 IS CAPABLE OF GENERATING EIA RS232B INTERFACE SIGNALS. A POSITIVE 
SIGNAL IS AMPLIFIED BY THE EMMITTER FOLLOWER TRANSISTOR 012, AND WILL CAUSE SIGNAL INVERTER TRANSISTOR Q13 TO CONDUCT. THE COLLECTOR OUTPUT OF 013 WILL BE NEGATIVE. 
WI TH A NEGATIVE INPUT 32 • TRANSISTOR Q 13 WI LL NOT CONDUCT, MAK I NG THE OUTPUT 31 POSIT I VE. RESISTOR 34 IS USED TO PROTECT TRANSISTOR Q 13 AGAINST SHORT CIRCUITED OUTPUTS. 

CIRCUIT J: FOUR INPUT OR GATE AND NORMAL TO POLAR SIGNAL CONVERTER. THE OUTPUT CONVERTER GENERATES EIA RS232B INTERFACE SIGNALS ANY OV INPUT TO THE OR GATE WILL CAUSE 
TRANSISTOR 09 TO CONDUCT THE COLLECTOR OUTPUT OF as WILL BE NEGATIVE WHEN ALL OF THE OR GATE INPUTS ARE AT -BV, TRANSISTOR 09 ~ILL BE CUT OFF MAKING THE OUTPUT 
POSITIVE RESISTOR R36 PROTECTS TRANSISTOR 04 AGAINST SHORT CIRCUITED OUTPUTS. THE INPUTS OF THE OR GATE ARE ISOLATED BY DIODES; THE CATHODES OF THE OIODES ARE BIASED 

TO - I 2V THROUGH RESISTOR R29 

CIRCUIT K: TWO INPUT OR GATE THE OUTPUT OF THE GATE 36 WILL BE AT OV WHEN ANY OF THE INPUTS ARE OV THE INPUTS ARE ISOLATED BY DIODES THE CATHODES OF THE DIODES 

ARE BIASED BY THEIR NEGATIVE EXTERNAL LOAD 

QIRCUIT BOARD EC 695 
REF. TELETYPE TOTAL 

DESIG. PART NO. QTY. 

CRl 
CR2 
CR3 
CR4 

CR5 
CRB 
CR7 
CRB 

rRa 

CR10 
CR11 
CR12 

CR14 
CR1'5 
CR16 

CRl 3 
CI<l 9 

Rl 
R2 
R3 
R4 

RS 
R7 
RB 
R9 

RIO 
R11 

. Rl 2 

R1,i 
Rl 5 
P.lS 

R17 
Rm 

R19 
R2J 

R71 

R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 

R31 
R32 
R33 
R34 
R35 

R36 
R37 
R38 
R39 

n1 
02 
Q3 
04 
05 
06 

1711 OR 13 

I 
' 
I 
i 
I 
I 

i 

I 

177611 I 6 

I 

118159 ,4 
119146 .4 

129851 

11R14A :1 

'"7~A7 1 

11 o 1 on :3 

118724 4 

' 
137441 4 

118151 1 

129852 1 

1376 02 2 

14366 7 1 
139143 1 
118187 1 

131442 1 
137601 2 

118147 1 

177422 4 

177105 4 

NAME AND DESCRIPTION 

01noE D2 
DI ODE D2 
DIODE 02 
DI ODE. D2 

□ 1n □E 02 
01noE D2 
DIODE, 02 
DI ODE, 02 
n!MC oo 
DIODE, 02 

01n□ E 02 
DI ODE, IN682 

DIODE D2 
DIODE 02 
DI ODE IN682 
DIODE, IN682 
n,noE IMOO) 

GIODE IN682 
DI ODE IN682 

RESISTOR 150K 
RESISTOR 4700 
RESISTOR 150K 
RESISTOR 4700 
RFSI STnR 1•n• 

RESISTOR 4700 
RESISTOR 3300 
RESISTOR 3300 
RESISTOR, 3300 

RES I STOA 12000 
RFSISTnR 41nn 
RESISTOR, 3300 
DCOIOTnD 1••• 

RFSIHnR rnnno 
RESISTOR 220 
RESISTOR 10000 
RESISTOR 220 
DCC I OTnD ,nnan 

RESISTOR 220 
RESISTOR, 1200 

RESISTOR 1200 
RESI STOA 1200 
RESISTOR 18000 
RESISTOR 150K 
RESISTOR 2200 
RESI STOA 220 
RES I STOA. 470 
RESISTOR 470 
RcS I STOR 3900 
RESISTOR 43000 
RESISTOR 27000 
RESISTOR 1200 
RESISTOR 1500 
RESISTOR 68 
RESISTOR, 3300 
R«I OTnR SR 
RESISTOR 6800 
RESISTOR 3300 
RESISTOR, 3300 

TRANSISTOR N39 
TRANSISTOR, N39 
TRANSISTOR N39 
TRANSi STOR P22 
TRANSi STOR P22 
TRANSISTOR, P22 

LOCATING FUNCTION 

GATE 
GATE 
GATE 
GATE 

CLAMP 
CLAMP 
CLAM F 
GATE 

r.ATF 

GATE 

GATE 
COUPLING 

GATE 
GATE 
GATE 
GATE 

CLAMP 
CLAMP 

Bl AS 
LOAD 
Bl AS 
LOAD 

LOAD 
COUPLING 
COUPLING 
COUPLING 

Bl AS 
INPUT 
BIAS 
rnllPI I ... r. 

COUPLING 
Bl AS 
COUPLING 

Bl AS 
CnllPLING 
Bl AS 
LOAD 

LOAD 
LOAD 
BIAS 
BIAS 
BIAS 
Bl AS 
LOAD 
LOAD 
BIAS 
BIAS 
BIAS 
COUPLING 
COUPLING 
OUTPUT 
INPUT 

OUTPUT 
INPUT 
BIAS 
BIAS 

EMITTER FOLLOWER 
EMITTER FOLLOWER 
EMITTER FOLLOWER 

CONVERTER 
CONVERTER 
CONVERTER 
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A 

G 
I 

C 

D 

34 

E 

F 

2 

CIRCUIT A~/; 
+6Y -12Y 

0 

0 
IN682 

0 "" 0 
0 

Q 0 

~ .... .... 

-12Y -12Y 

CIRCUIT G 

-12Y -12Y 

0 

"' "' "' 
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IN682 

010 
P22 
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a: 

23 

+BY 

NOTE:: 

0 
Q 

"' 

G) 
P22 

26 

3 

24 

011 
P41 32 

CIRCLED NUMBERS DESIGNATE COMPONENTS DR INPUT AND OUTPUT TERMINALS 
ON MULTIPLE CIRCUITS. 

0 0 0 0 0 0 0 0 
A 18 R14 Rl 01 R15 R2 CR17 R21 

B 19 R16 R3 02 Rl 7 R4 CR18 R22 

C 20 R18 R5 03 Rl 9 RB C~19 R20 

2 3 

® 

0 G 0 
04 CRB 7 

05 CR5 12 

QB CR7 17 
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CIRCUIT D 

CR4 

2 

CR3 

3 

CR2 

4 

CR! 

5 

. CIRCUIT H 
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012 
N39 
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~ 
"' 

-12Y 

4 

"' a: 

-12Y 

+SY 

013 
N33 

-SY 
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"' 

R34 

68 

5 6 

CIRCUIT E 

-12Y 

0 
en 0 

"' "' a: "' 

CR13 

8 25 

CR14 

28 

CR9 

13 

CR10 

15 

CR8 
31 16 

CRl 1 

27 

CIRCUIT K 

5 6 

7 

CIRC'-'IT F 

35 6 

-12Y 

CIRCUIT J 

R28 

-12Y 

22 

<]---------)~ 9, 23 GRD 

+6V ----------'I 21 +BV 
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-12V 
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CIRCUIT BOARD EC 695 

+6Y 

R36 

33 

68 

09 
N33 

8 

QB 

P41 

9 

303695 
REVISIONS 

ISSUE DATE AUTH. NO. 

8-23-67 18728-R 

I 

C 

D 

SHEET 2 

E 

APPROVALS 

D AND R E Of M 

L---7 

E-NUMBER 

PROD, NO. 303695 

DATE 6-12-67 
F 

P.D.FILE NO. 

DRAWN J.R. 

ENGD. W. R F 

CORPORATION 

303695 

' 



I· 

r 

NCJl'E: lll!SISTORS IIH a 1117 Alli MOUNTED Ill 
INCH AIIOYI CIRCUIT BOARD. 

I44495MD 
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~ 3 
~ 4 
+-C:illJ-+ 5 ~ 
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0 R3 
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5 R22 
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CL.INCH THRU CONNECTIONS 
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I I 
I I 
L-----J 

+--GD-+ 
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NOTE 5 102121 
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~~+-OD-+ 
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+---4---+ 4 +-GID+ 
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R20 ~I 
RI +-0£]-+ I 

CR5 ~ I 
~ I 

I 

~ I 
m ui ~c:;;i\5= I oo . 

16 PL.SI NOTE: 
(60358RMI 3/16" ID X 11/16" LONG TUSING 2 PLS 

CIRCUIT BOARD EC 

CIRCUIT DESCRIPTION 
TELETYPE TOTAi 303730 PA~T NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

THIS CARD CONTROLS THE MAGNET COIL OF A DRPE PUNCH. TRANSISTOR QB TURNS THE MAGNET COIL ON AND OFFr1R~1==~~J1}1e~1~4;4:i:,~=~R~E~sI1s~T~OIR:, }2:.7~K[~OH~M~S===jJc~R~OS~s[~OV~E~R=====:.ii,..-----------...J 
TRANSISTOR Q9 TURNS ON 55 VOLTS TO RAPIDLY ENERGIZE THE COIL. R2 118151 1 RESISTOR, 18K OHMS BASE BIAS REVISIONS 

REF. 
DESIG. 

TO PUNCH A HOLE, 0 VOLTS IS APPLIED TO A PRIME INPUT 15 BEING FOLLOWED BY A 5 VOLT POSITIVE 
PULSE (PUNCH SAMPLE) ON INPUT 22. THIS PUTS A POSITIVE PULSE ON THE BASE OF Q3, SHUTTING IT OFF. 
THE COLLECTOR OF Q3 GOES NEGATIVE, TURNING Q2 ON, ANDO VOLTS APPEARS ON THE COLLECTOR OF Q2. THIS 
HOLDS Q3 OFF AND TURNS OFF Q10, PUTTING O VOLTS ON THE EMITTER OF Q10, WHICH TURNS OFF QB AND THE 
MAGNET IS DE-ENERGIZED. 

1.9 MS± 0.05 MS AFTER THE TIME PIN 24 GOES NEGATIVE, A POSITIVE PULSE IS GENERATED IN THE DRPE 
CONTROL CARD AND IS APPLIED TO PIN 30 TO RESET THE FLIP-FLOP AND TURN QB BACK ON. THIS POSITIVE 
PULSE IS COUPLED THROUGH C2 TO TURN Q5 OFF, WHICH TURNS Q1 ON, APPLYING POSITIVE BIAS TO THE BASE 
OF Q7. Q7 TURNS OFF AND EMITTER FOLLOWER Q6 APPLIES NEGATIVE BIAS TO THE BASE OF Q9. Q9 TURNS ON 
APPLYING 55 VOLTS TO THE MAGNET COIL. 

WHEN THE CURRENT IN THE MAGNET COIL HAS REACHED THE CORRECT LEVEL, THE VOLTAGE BETWEEN TERMINALS 
35 (36) AND 31 (32,33) REACHES 13 VOLTS. THIS IS THE ZENER POINT FOR CR11 SO IT STARTS TO CONDUCT, 
ALLOWING A FORWARD BIAS ON Q11 TO BE DEVELOPED ACROSS R13. Q11 TURNS ON, PUTTING NEGATIVE BIAS ON 
THE BASE OF Q4, TURNING Q4 ON. THE COLLECTOR OF Q4 GOES TOO VOLTS WHICH IS APPLIED THROUGH CR6 
TO THE COLLECTOR OF Q5, TURNING Q5 ON. THIS TURNS QI OFF, PUTTING NEGATIVE BIAS TO THE BASE OF Q7, 
TURNING IT ON. THIS PUTS O VOLTS ON THE BASE OF Q9, TURNING IT OFF TO REMOVE THE 55 VOLTS FROM THE 
MAGNET COIL. 

INPUTS 3 AND 13 ALLOW THE PUNCHING CYCLE TO BE STARTED BY A POSITIVE PULSE TURNING Q2 ON AT THE 
COLLECTOR. NO PRIME IS NECESSARY WHEN THIS INPUT IS USED. 

NOTES: 1. THIS IS A DOUBLE SIDED BOARD; THE COMPONENT SIDE IS USED AS A HEAT SINK. 
2. MICA WASHER MUST BE CENTERED UNDER TRANSISTOR WITH THE ENTIRE EDGE VISIBLE. 
3. APPLY 80728 NUT WITH 11-13 IN.-LB. TORQUE. 

R3 
R4 
RS 
Rb 
R7 
RB 
R9 
R10 
R11 
R12 
RI 3 
R14 

. R15 
R16 
R17 

R19 
R20 
R21 
R22 
R23 

SAME AS R2 BASE BIAS 
118180 4 RESISTOR, 10K OHMS COUPLING 
118153 2 RESISTOR, 33K OHMS BASE BIAS 

SAME AS R5 BASE BIAS 
118188 : 1 RESISTOR, 39K OHMS BASE BI AS 
118177 4 RESISTOR 22K OHMS PRIME 

SAME AS RB COLLECTOR LOAD 
SAME AS RB COLLECTOR LOAD 
SAME AS RB BASE BIAS 
SAME AS R4 COUPLING 
SAME AS R4 BASE BIAS 

143667 , 3 RESISTOR, 3.9K OHMS COUPLING 
118186 I 2 RESISTOR, 5.6K OHMS CROSS OVER 

SAME AS R4 CROSS OVER 
SAME AS R15 BIAS 

118725 ! 1 RESISTOR, 270 OHMS COUPLING 
143658 i1 RESISTOR, 150 OHMS BASE BI AS 
143661 :2 RESISTOR, 330 OHMS COLLECTOR LOAD 

SAME AS·R20 COLLECTOR LOAD 
, SAME AS R14 COLLECTOR LOAD 
1 SAME AS R14 CROSS OVER 

R24 143665 ! 1 RESISTOR, 5.1K OHMS COLLECTOR LOAD --,­
.625 4. SILK SCREEN ALL CHARACTERS 1/8 HIGH WITH BLACK ENAMEL AFTER SOLDER PLATING. R25 137440 :1 RESISTOR, 1K OHM COLLECTOR LOAD 

5. TRADEMARK TO BE REDUCED TO SPECIFIED SIZE FROM APPROVED ART WORK R & D PHOTO N0.661015-10.t-':R':'2-:--6-,---'1-'-4-':--88.;..3~5-++: -'--1 +Rc:.:E:=S..:.IS::.;Tc::0.::.R.L., -'2""2-=o""'HM_S_,-2-w-+--=c==o.:,UP:.:L==l..:.NG::.c....==----1 

'H:' A 
R27 170314 :1 RESISTOR 3.9K OHMS 2W COLLECTOR LOAD 

ISSUE 

I 
2 
3 
4 
5 

DATE AUTH. NO. 
6 - 2 67 I6655-R 
s - 15 67 94191 a 
9 I 67 94492-A 
II 9 67 954I3-D 
12-4 - 67 949I2-D 

REFER TO 6O5OWD FOR BASIC MARKING INFORMATION (EXCEPT FOR 
C1 177332 I 2 CAPACITOR 0.002 MFD DIFFERENTIATING 
C2 SAME AS Cl COUPLING 

---4_----c-------~IPos1T10N OF CONTACT NUMBERS) 
(COLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 

LOGIC SYMBOL 

DRIVER 

EMITTER 

28 
7 

9 

24 

COLLECTOR 
/ (CASE) 

·-··BASE 

POWE.R TRANSISTOR MOUNTING 

NOTE 3 177618 TRANSISTOR 
80728 NUT 

~'"' ,. 
~ ' . 

,:MICA WASHEF< 

_ : : BOARD 
~----·· 

~ 92260 

"' LOCKWASHER 111017 
SCREW 

·12V 

05 

·12V +6V 
-IZV 

N>~ 
N ;>a, 
a: ,.; 

CR4 
30 

D2· 0.002 
D2 RI 

24( 
03 

15 
CR7 t6V +6V 

Cl 

22 < I D2 

0 002 

·12V 

CR6 

D2 R25 
~ 

Rl6 7 

+6V 

·12V 

.. 
a: 

0 0 
N ,., 
a: ,., 

+6V 
R23 RIB 

,., 
N "' a: a: 

u Q u 

3 

CR! 177108 :7 DIODE, D2 COUPLING 
r-------- CR2 
f EXTERNAL CIRCUIT CR3 I FOR REFERENCE 

CR4 
35 361 -l5l5V CR5 

\. CR6 
CRI 

L~ .. , 
/ 

CR7 ., , CR8 
L CR9 

- CR10 

SAME AS CR! BASE BIAS 
SAME AS CR1 INPUT 
SAME AS CR1 COUPLING 
SAME AS CR1 INPUT 
SAME AS CR1 COUPLING 
SAME AS CR! INPUT 

177611 !2 DIODE IN682 COUPLING 
SAME AS CR8 BASE BIAS 

182520 DIODE CLAMP 
CR11 302844 ,1 DI ODE, ZENER, I N964B REFERENCE 

Q1 177105 is TRANSISTOR, P22 FLIP-FLOP 
Q2 SAME AS Q1 FLI P·FLOP 
Q3 SAME AS Q1 FLIP-FLOP 
Q4 SAME AS QI INVERTER 
Q5 SAME AS Q1 FLI P·FLOP 
Qb 177224 2 TRANSISTOR P41 EMITTER FOLLOWER 
Q7 SAME AS Qb AMPLIFIER 
QB 177618 ,2 TRANSISTOR, 2N1542 AMPLIFIER 
Q9 SAME AS QB EM I TTER FOLLOWER 

/ Q10 302865 TRANSISTOR 2N4354 EMITTER FOLLOWER 

' -5V Q11 315930 TRANSISTOR 2N35b8 VOLTAGE SENSOR 

::, 2Nl542 

27,28 

144495 TRANSISTOR PADS 
EC 302828 ,1 CIRCUIT CARD, ETCHED SHEET I OF2 

111017 14 SCREW, 6-4D APPROVALS 
92260 le WASHER LOCK 

IN682 

+6V .. ,~ 0 
ii: 
u -~N 

gi 

a, 
ii: 

;;, 

-55V 80728 14 NUT 6-40 HEX. 
6, 7~ ! , I 177113 i2 MICA WASHER 

I~ [6 CLINCH THRU CONNECTIONS 
/ 1 • 2 25J\.MAX 60358RM 2 11/16" LONG TUBING 

1:661\.MIN.· E·NUMBER 

910 I 
, 1 ~=~~3=00~1~1:6l=4jtT~R:A:NS~l~S~TO=R~CA:P~S===t======j=PR=O=D=N=0=·=3=0=3=7=3=0=====~ 
/ I COIL I-

I t---t---+-+---------+--------1DATE 6- I - 67 

: R&D FILE 5-Al48/134AA 

R AND D E OF M 

'.::> 2Nl542 L ____ ---- DRAWN R.J.P. CHKD. 

·5V( 5 ENGD. R.K.S. APPD. 

'-------.:i ~· -12v( 26 

+.6V~--
TELETYPE 

CORPORATION 
D2 

GRD. ( l,2 ---- 303730 



- -- -- -----

CIRCUIT CARD SPECIFICATION 

TEIIPERATURE RANGE. OPERATION _4_0 _of TO ~Of STORAGE~of TO ~of AIR FLOW REQ'D. YES __ X NO __ 

HUIIIDITY RANGE TO ~% R.H. 

SUPPLY VOLTAGES 

VOLTAGE PIN MIN UAX l,IAX CURRENT MAX RI PPLI COMMENTS 

- 5V • 5 - 4.5V - 5. 5V 

-55y 7 - 50V -60V 
38 

-12¥ 26 - 10. BY -13. 2V 

-t 6Y 11 + 5.4V + 6. 6V 

GROU~D 1 - O. 1V + O. 1V 

INPUTS 

NAME PIN Vr-o VT-+(] 

FE£D OUT 3 -10.BV TO -0. 5V TO 
13 -13. 2V +J. 5V 

PRIME 15 :.flj4;jyTC -s-r TO + V 
PUNCH SAMPLE 22 -4.5V TO -o: V TO 

-5. 5V +O. 1V 

PUNCH INHIBIT 24 OPEN -1. OV TO 
+1.0V 

RFSET 30 -10.BV TO -0.5V TO 
-13, 2V -t0.5V 

OUTPUTS 

NAME PIN vr-o Vr+o 

COIL CONTROL 9 NOTE 1 NOTE I 
10 

CONTROL SIGNAL 24 -0.5V TO 12K TO 
+0.5V -12V 

55V CONT'lOL 31 NOTE 2 NOTE 2 
32 
33 

NOTES 
1: REQUIRED WAVEFORM (PIN 9) 

2: REQUIR~D WAVEFORM (PIN 32) 
(WAVEFORM WI LL VA lY DEPEtlDEI,' 

250 MA 
200 MA 

50 MA 
50 MA 

3 AMP. 

TRISE 

k 10 ,uS 

< 4JJS 

< 1 µS 

< 10µ5 

< lµS 

TR/SE 

NOTE I 

< 10,uS 

NOTE 2 

ON THE LOAD. IF CHARACTER I fl IC SHAPE I S 
NOT PRESENT CHECK ADJUSTMENTS OF COIL 
LOAD.) 

···-··· 

3. VT -O • VOLTAGE BEFORE ACTIVATION 
Vr+O• VOLTAGE AFTER ACTIVAllON 

··••1t• ••• I 

Tf ALL 

< 20,uS 

< 4,uS 

< lOµS 

i( 10,uS 

< 10,uS 

1FnL 

NOTE I 

r( 10,uS 

NOTE 2 

5% 

2'½ 

2% 

2% 

WIDTH RELATIONSHIP TO INPUTS 

1 O,uS 10 ALL OTHER INPUTS IDLE (EXCEPT RESET) 
1. 7 MS t 

1>100 ,us >I 00,uS BEFORE /' H~II SA~~LE, R1:MOVE 1 lpS 1fTl'.l PWlCH SAMPLE IS REMOVEO 

) 10,uS )IOOµS AFTER P IUE CHiNGES, 75,uS BEFORE PR I ME I. REMIJ'1F1 

) l5µS )10µ5 BEFORE PIN 3,13.JR 2L ,OES TO·Vr+O; REMOVE .~5l: AFTER PIil 3,13,22 GOES TO 
vr-o 

) 5,uS 1.85 M~. TO 1.95 MS AFTER PIN 3, 13, OR 22 ',DES TO Vr+o 

WIDTH REL AT I ONSH IP TQ INPUTS/OUTPUTS 

1. 85 MS < lOµS AFTER PIN 3, 13,2~ 
TO 1. ~5 MS 

1. Bti MS < 10,uS ,IFTER PIN 3, 13,22 
TO 1. 95 MS 

1. 0 MS < 1 O,u5 AFTER PIN 30 
TO 1.4 MS 

0 

- Vr-o _ __,.,--41..,•---· Vr+c -· 

Pl N 9 
-o.sv TO+o.;vl-1.e5MS T1 1,95MS'----- ..... 1 __________ _ 

::~{- ~L------' 

I 
I 
I 
I 

( 40,uS ---, 

I 
I 

-50V TO - 60V I 

~ 

r-
0.8 MS _I 

TO --i· 
1. 1 MS 

I 

I 
I 
I 
I 
I 
I 
I-­
I 
I 
I 
I 
I 

1.0 rn-1 --~~-
1.4 MS ..__) ' 

12.SV TO 

15.r 
PIN 32 

I 
I -PIN 3, 13, 22 

4 5 I 

INPUT 
IMPEDANCE 

300.n. TO -12V 

22K TO -6V 

• 002 MFD & 22K 
TO CRD. 

3. K TO -12V 

3K TO -12V 

LOAD/ NG 

SEE SHEET 1 

3K TO -12V 

SEE SHEET 1 

• 

.. ,o I 

I 303730 

HYIIIOMI 

I 

I 
IF 

i 

I 

I 

I 

I I 

WHEN NOT REP E:rlT I ON 
USED RATE CO',lMENTS 

OPEN OR -10.BV TYP. 12 MS USUALLY FROM EC675 
TO -13.2V MAX. 4. 17 MS 

-0.BV T0-13.ZV MAX. 4. 17 MS HOLE= -0.5V TO +O.lV; NO HOLE• -5.4V TO -13.2V . 
OPEN OR -0.BV MAX. 4. 17 MS USUALLY FROM EC675 OR EC690 
TO -13.2V 

OPrn MAX. 4.17 MS IJS~AL '." W Ji.JTPl'l rOR FEED l EVEL 

MAX. 4. 17 MS USUALLY FROM EC675 OR EC690 

• 
' 

WHEN NOT 
USED COMl,IENTS • 

OPEN USUALLY USED AS AN INPUT TO EC675, PIN 13 

! 
I ID 

1 

sH~rr 2 or 2 .. 

r ..... I p D ,iu: NO I DIii 
CJ R. ':. .\r.1n;,3.:.:~, s-10-e. s1:rr I KIND I ........ I " ... 

TELETYPE 

303730 
7 • • • ' "' ' I 
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