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1. GENERAL 

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

for the DAT AS PEED Tape S_ender 4A. Refer to 
the appropriate related sections for descriptive 
information and diagrams concerning the tape 
reader (DX type) or optional feature units used. 

It is reissued to include engineering changes and 7 
additions indicated by marginal 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 num­
ber 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 an issue control sheet. 

Prepared for American Telephone and Telegraph Company 
by Teletype Corporation 
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SECTION 592-811-400 

2. WIRING DIAGRAM INDEX 

TITLE 

SCHEMATIC WIRING DIAGRAMS 

- Transmitter Control Assembly No. 302728 
(HSEDC, Module A) 

Multivoltage Power Supply Assembly 
No. 302720 

- Sender Tape Transport Assembly No. 309642 
(Module P) 

Controls Assembly No. 302790 Sender & 
Receiver (Module N) 

Sender Station Control Assembly No. 308461 
(Module G) 

- Transmitter Distributor Assembly 
No. 308500 (Module C) 

- 48 V Power Supply Assembly No. 308451 

Send-Receive Terminal ("Y" Cable), Optional 
Feature, Assembly No. 308514 for Single Data 
Set Operation (Module X) 

- Discrete Calling Recognizer, Optional Feature, 
Assembly No. 308513 (Module W) 

DX4 Tape Reader (Module L) 

Electronic Magnet Driver Assembly No. 318800 

CIRCUIT BOARDS 

Terminal Board TB181 

- EC327 Truncated N Distributor with Reset 
Stop Element 

EC332 PNP "EFs" (2) 

EC352 Fan-Out ("OR" Gate without Biasing 
Resistor, for Reset Pulses 

- EC353 Ring Driver Amplifier and Ring Driver 
!Reset Amplifier 

EC354 "IPs" 

Page 2 

TOTAL 
CONTROL 

AND 
DIAGRAM 

SHEETS 

1 and 9 

1 

1 

1 

1 and 5 

1 and 5 

1 

1 

1 and 2 

1 

1 

1 

1 

1 

1 

1 

1 

DIAGRAM CONTROL SHEET OR 
NUMBER DIAGRAM ISSUE 

7056WD 

7058WD 

7065WD 

7070WD 

7402WD 

7410WD 

7414WD 

7419WD 

7421WD 

8070WD 

8234WD 

149181 

172327 

172332 

172352 

172353 

172354 

2 

2 

4 

1 

1 

4 

2 

2 

2 

1 

1 

3 

7 

5 

3 

3 

2 



ISS 2, SECTION 592-811-400 

TOTAL 
CONTROL 

AND 
DIAGRAM DIAGRAM CONTROL SHEET OF 

TITLE SHEETS NUMBER DIAGRAM ISSUE 

EC356 "INH" Gates (4) 1 172356 4 

C EC357 Inverters (4) 1 172357 1 

EC380 Diodes (12) "OR" Gate 1 172380 7 

EC383 Pulse Amplifiers (2) 1 172383 5 

( EC428 Filters, Capacitive (4) 1 172428 2 ... 
. 

EC441 "IPS" 1 172441 2 

EC457 Fixed One-Shot, 2 ms 1 172457 6 

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 

EC 512 NPN Inverters (2) 1 177512 1 

EC516 "PP." 9 u sec Power Pulser 1 177516 9 14---

EC527 NPN "EFs" (6). 1 177527 4 

EC528 NPN "EFs" (6) 1 177528 4 

EC546 Gated Osc. Amp., Adjustable from 
4 to 45 ms 1 177546 5 -
EC547 Integrators (5) 1 177547 1 

( EC581 Power Amplifiers (2) 1 177581 5 

EC589 Fixed One-Shot, 200 u sec 1 177589 5 

EC597 Fixed One-Shot, 1 ms 1 177597 5 14---

EC 104 "IPS" 1 303104 4 

EC119 "FF" 1 303119 1 

( I 

EC121 Pulse Amplifiers (4) 1 303121 2 -
EC 138 "IPS" 1 303138 1 
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SECTION 592-811-400 

TOTAL 
CONTROL 

AND 
DIAGRAM DIAGRAM CONTROL SHEET OR 

TITLE SHEETS NUMBER DIAGRAM ISSUE 

EC600 "INHs" (16;8 sections) 1 303600 3 

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

- EC618 Resistors 5. 1 K (31) 1 303618 1 -EC641 Diode Matrix, "AND" Gate 
Detectors (5) 1 303641 1 

EC671 "EFs" (3), Regenerative Ring 1 303671 1 . 
EC680 "OR" Gates (7), Vertical Parity 
Logic Tree (optional feature) 1 303680 1 

EC682 Contact Signal Shaper (8) 1 and 1 303682 2 

EC683 "INHs" or Inverters (10) 1 303683 1 

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

-EC695 Ten- Circuit Station Control Logic 2 303695 4 & 1 

-EC696 Six-Circuit Sender Station Control Logic 2 303696 2 & 1 

-Transmitter Start Recognizer Logic 2 303735 2 & l 

-Magnet Driver Control Card (DX Reader) 1 318810 4 

Page 4 
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NO. NOTES 
I. PAGE NUMBERS FOLLOWED BY A "B" 

DESIGNATION INDICATES WIRING BEFORE 
CHANGES WERE MADE. PAGE NUMBERS 
FOLLOWED BY AN "14° DESIGNATION IN -
DICATES WIRING AFTER CHANGES WERE 
MADE. 

·' 

TC 482 I-ell SH RaD ROUTINE 15 
FO• usir M TMlll l'Olllt 

I' 

SUPPORTING 
INFORMATION 

CATEGORY NO. 

ISSUE 

SHEET CONTENTS NO. 2 3 4 !5 6 

I 

2 

3 

48 IX 
5 

68 X 
7 

4A [X 
6A ~ 

CONTROL RECORD 7056 WO 
ISSUE REVISIONS APPLYING TO 

THIS CONTROL RECORD 
7 a 9 10 II 12 13 14 15 16 17 18 19 ISSUE DATE AUTH. NO. - ._ I 6~7-tir IA"lF.4-R 

-i---2 3-28-68 95221! 

I 

I 
i 
i 
I 
! 
I 

I 
I 

i 

I 
ISSUE CONTROL 

SHEET_1 _of_l._ 
i 

SCHEMATIC 

TRANSMITTER CONTROL 

ASSEMBLY NO. 302721 
(HSEDCI 

I (MODULE A I I 

' 
I 

I 

I 

WO NUMBER 7056 W 0 

DRAWN ICHKD. 

ENGD. I.S. K. IAPPD. J 'u · W: 
TELETYPE 

CORPORATION 

7056 WO, ·, 



,A 

I 

C 

D 

I 

• 

NO. NOTES 

I. ALL WLTAGES DC UNLESS OTHERWISE 
SPECIFIED. 

Z. TERMINAL DESIGNATIONS ENCLQSED IN 
PARUffH&-. ARE FOR ll£Fl!RENCE AND 
NOT MARKO CIN 8eMPeNEN'1'9, 

I. ALL. AE'.SISTOR9 1/2 W . Ata RESISTANCE 
VAWES IN OHMS,CAPACfl'ORS IN MICROl'MADS 
UNLESS OTHERwtS&: SPEfllFliD. 

4. lltDICATES FEMALE T RMINAL AND 

~DICATES IIALE TERMINAL ON 
·.CONNECTOR 

Q OESIGNATESTERMINALS ON SWITCHES 

'\J DESIGNATES GROUND. 

rfr DESIGNATES FRAME GROUND 

5. WIRING LEGEND• m~~Jrr~PIN OR CIRCUIT 

HORIZONTAL POSITION 
VERTICAL ROW POSITION 
MODULE LETTER 
COMPONENTDE~GNATION 
AREA Of SCHEMATIC 

EMATIC SHEET NO. 

I-EMITTER FOU.OWEIIS,iAI07,EC5 28; 
-INTEGRAlORSZAl23 

ECl547-I SPEQAL INHIBIT 8ATE ZA201! 
I- POWER AMPUFIER ZA!H3,EC581 

1-"81' GATE,ZA407 EC503 
I-RING DRIVER ZA413 EC353·, 2 ·EMITTER 

FOU.OWEIIS,aASOt EC527 

9, 0-- INDICATES VOLTA'lE POINT OR 
TEST POINT. 

10. EC327,POSITIONS ZA418 AND ZA417 HAS 
FUNCTIONAL IDENTIFICATION INCWDED 
WITHIN CIRCUIT SYMBOL. 

IL ·zA413A,EC353, IS CONNECTED AS A HOLD 
AMPLIFIER. 

12. ZA205, EC641, IS CONNECTED AS A 
FAN-OUT GATE. NO + 6 VOL TS BIAS 
IS SUPPLIED. 

13. REFERENCE SPECIFICATIONS FOR TELETYPE 
CORPORATION EMPLOYEES ONLY. 

r 
2 4 5 6 7 8 9 

;~; 7056WD 
<~~ 
t; z u, j8!~-----------~ 
z ~ ~ REVISIONS 2~~--------~----~ j ~ ~ ISSUE DATE AUTH. NO. 
..... <t----+-
~ ~ ~ 6- 28-67 18H4-R 

;~~---------+-------el 
14-iii;fi:33 
b~~gt---t-----+----~ z~~o------------~ 

,------------- ----------------- -- ----- - - - - -- -- - --------- ---- -- -- -- - ---, 
I DSAIOI . I 
: 302787 IIDICnOR ASSEM. A I 

I 
I END OF CHECK REVERSE I 

BLOCK CHAR.2 •2 I SR BN ~,,,,,. ....... _ BK ~,,,,.,.,____ EOB _.I'\.,,...,,,_ ·CK2 _.I'\.,,,.,,. RI ....Lo.A'"-"'- IM? --"-'"'"·- I 

I '-t---t------t---+---<Y--+---_._-+- _____ µ._ __ +---+-...._----l---W,---+---+-..._---+---c I 
I '----+...-------+-..-------+-=----------- ....... ---~~--+-----L-- ...... ----L-- ...... ----'-----+~B I I 2 tlEB ·sR II BE& BK ' 11 BEIi Eoa •CKI 5E7 11 ,c1t2 BE7 7 RI 5EB 8 R2 11Ea I I 
I I 
L- -------- - --------- ------ --------- - ---- --- --- ----------------- ..J 

HORIZONTAL CHECK CHARIICTER r--------- ---- - - - - -- ---- - ------------------- - - - - - --- --- -- - --- -
I DSAI02 
I 3021e1 1No1cnoR assEMr.'--:-::-::-:--------..---==-==--=--------......,.---..,....--------------------------------~-----------+--.J--. I 

A 

I 
I 
I 
I 
I 
I 3D3 

HI 

HI 
3 

3D11 H2 

H2 H3 

II 
3D11 H3 II 3D5 

H7 HS 

,c 
8 

HIS 30& 8 . HII 3D15 7 H7 3D7 8 HS 3D8 O 

-, 
I 
I 
I 
I 
I 
I 
I 
I 
I 

L------ ----------------------- -------------- - - --- --- -- - - - - - - -- - - _ _J 

S" I RAL ·CHECK •CHARACTER . ,---------------- --- ------------------ ----- - - - - - - -- -------- - -
1 DSA201 I 3027117 ilNDICATOR ASSEM;-:-·:.......;-:;:--.----- .... =,-.,-----,-=..-----➔--;;;;-..------.--=~--------<..--:--:,::-:------..... ---==c=-------+--=-=-=,-------+--+-• A 

I 
I 
I 
I 
I 
I 
I 

2 31111 SI 

·s1 

3 31111 

S2 ·sa 

S2 II 3811 S3 

L-------------- -- - -----

SIi 

II 3811 SIi 

·sB ·s1 ·s11 

,c 
8 

·sB uts e se 3A7 ? S7 3A7 B ·sa 3A8 O 

7 
I 
I 
I 
I 
I 
I 
I 
I 
I 

...J 

r-------- - - --------- ------- ------ --- ---------- - --- - ------ 7 
1 DSA202 1 
I 30271111 'IIDICATOR lSSEM. A I 
I r-"iiuriiii,i'iii"iiilEi"-~il'iiii.n-TuTiilffl"--.-nm.r..-_...--------------......--;:;-:::;:;-;---~--==-=--=-----'"=-=-=----f-+◄ I 

', ~~ I BN I 11Jt2 IIN3 I 
I c I 
I e I 

i 2 111111 RC 3 IICII RCD II IICII RTA IINI 2113 7 Blt2 !02 B BN3 'l!C3 I IV : 

L--------------- ---- --- -------- --- -- - - ----------- ---------~c- j 

-------------------SEE ISSUE CONTROL RECORD FOR COM-
PLETE LIST Of SHEETS COMPRISING THIS 
W.D. SHEn I 

INDICATORS 

TRANSMITTER CONTROL 

(HSEDC: 

ASSEM. NO. 302728 
(MODULE Al 

APPROVALS 

D AND II 

IJ/ 
l•NUIIIEII 

PIIOD,NO. 70118WD 

1-21-811 

P.D.,ILE NO. 1-N. 1311. IIIIA 

DIIAWN 1.1.1. 

ENGD. 11 .1.11. 

TELETYPE. 
COIIPORATION 

7056 WD 
,'-••-•••-----...,1,_;;... ________ _,.-----~l-------r-------:-l------,,------4:-------,-----:-,-----,------,:-------r------:7:-------r-------:-,-----"'T~::::=!r---,-------,r----.J 

A 

I 

C 

D 

E 

F 



• 

C 

D 

I 

F 

. .,. ..... 

,, 
2 

EOB 
MODE 
5A& 

SR 
MODE 
SA4 

BN 
MODE 
SAS 

BN1 
IE4/JCl28-G3 

IN2 
IE4/JCl28-G4 

BN3 
IE4/JCI28-G5 

2 

CK1 
MODE 
SAi, 

CK2 
MODE 

SA7 

BK 
MODE 

5A5, 

JAl28 

I 

G2 

G3 

~ 5 6 I 

ZA205 ECl,41 
ZA105A 35 r-----------------------------------------:---------------, 

INH 
D 

BN1 R 

K 

ZA104A 
EC357 

ZA105C 
EC351, 

7 

1F7~. 

BN2 
1F7 

IN3 
1F8 

p 

N 

ZA106D 
EC357 

ZA106A 
EC357 

ZA10U 
EC3S7 

J 

ZA107A 
EC528 

ZA107B 
EC528 

ZA107C 
EC528 

JA128 

ZA105D 
EC35E, 

F 

ZA105B 
EC35E, 

Kl 31, 

I 3E4 
, HOR. 1 

I 
I 
I 

3A4 
SPIRAL 1 

,-
E 

21, 

4 

3E4 
HOR.2 

3A4 
SPIRAL 2 

25 

3E5 
HOR.3 

3A5 
SPIRAL 3 

5 

24 

,Es 
HOR.4 

3A5 
SPIRAL 4 

ZA207 
EC600 

MATRIX 

23 

3E6 
HOR.5 

3AE, 
SPIRAL 5 

LEVEL READ 
4 5 

OUT 485/JCl28-A5 
3F6/JCl28-B4 

6 

20 

3E7 
HOR.6 

ZA206 
EC600 

3A7 · 
SPIRAL I, 

19 

3E7 
HOR. 7 

3A7 
SPIRAL 7 

------4---

LEV8- REAO 
5 6 

OUT 4B4/JCl28-A6 
3F5NCI28-B5 

LEVEL READ 
6 7 

OUT 4831JCl28-A7 
3F4,<JCI28-86 , 

1 

18 

3E8 
HOR.8 

3A8 
SPIRAL 8 

17 

LEfL ~AD LE~EL 
OUT 4 83/JCl2S-AB OUT 

3F4,<JCJ28-87 3F3,(JCl28-88 

I 

7056 WO 

------------------~ SEE ISSUE CONTROL RECORD FOR COM· 
PLEl E LIST OF SHEETS COM~RISING THIS 
w.o. SHEET 2 

FIXED CHARACTER GENERA10R 
ANO 

CHARACTER SELECTION GATES 

TRANSMITTER CONTROL (HSEDC) 

ASSEMBLY NO. 302728" 

(MODULE A) 

APPIIOYALS 

D AND 11 r o, • 

'jffK 
l·NU■-11 

PROD. NO. 7051,WD 

9/28/1,4 

P. D. flLE N0.2·911. 134. 184A 

DIIAWN G.J.M. 

ENID. I.S.K. 

TELETYPE 
COIIPOIIATION 

7056WD 

9 

,. 

I 

C 

D 

E 

F 



,, 

C 

0 

E 

• n: ....... , 

2 

N 

L ZA120 
EC511, 

VERIFY 
GATES 

l,85 
CHECK 

CHARACTER 
RESET 

I 
I 

2!5 

CONTACT A5I 
SIGNAL SHAPE 

RESET 
2 F8/JCl28-D3 

ZA121 
EC352 

J,K 

JAl2B 

2 

3 

FD 

I 

I 
I 
I 
L 

.4 

SPIRAL 1 SPIRAL 2 
2E4 2E4 

SPIRAL 3 
2E5 

Ii 

SPIRAL 4 
2E5 

6 

SPIRAL 5 
2E6 

SPIRAL 6 
2E7 

7 

SPIRAL 7 
2E7 

I 

SPIRAL 8 
2E8 

A ---l-------+-------+-------lf---------1---------I--------~------ .... --'- 1EB 
1E7 58 I 

C l-"---+----------+--'------+---------1----------+-~- 1E7 
1E_6 ____ ._ __ ~ S6 

t-"---+----------+--------+---------1----l-E_5 ___ ..__._ s5 
E 
L 

M 

N 1E3 
SI 

1E3 
S2 

1E4 
S3 

S4 

--1--- -- --

7 

• 

2F4 
READ 1 

SWA601 

ZA217A,B,C 
EC671 

ZA222A,B,C 
EC671 

8 

2F4 
READ 2 

12 

24 

2F5 
READ] 

2F6 
READ 4 

ZA218A,B,C 
EC671 

ZA221A,B,C 
EC671 

-----
10 

ZA215 
EC682 33 

II 

2F's 2F7 2F7 
READ 5 READ 6 READ 7 

30 

24 

S7 

ZA219A,:: 
EC671 

7 
I 
I 
I 

.J 
ZA122 
EC380 

8 

208 
HlJlf.8 

ZA211, 
ECl>DO 

2F8 
READ 8 

a 

4F2 
READ 

GATES 

D3 

341 ~s,_·. 1281. 

-- --' - - JA128 ----- 06 D4 05 i 08 

VERIFY 1 
184/JCl28-CI 

VERIFY 2 
IB4/JCl28-C2 

VERIFY 3 
184/JCl28-C3 

VERIFY4 
IC4/JC 128·C4 

VERIFY 5 
IC4/JCl28-C5 

VERIFY 6 VERIFY? : VERIFY 8 
IC4/JCl28-C6 IC4/JCl28-C7 IC4/JCl28-C8 

3 4. 15 6 7 • 

4B2 
READER 
TEST 

ERROR 

ZA116 
EC512-~ 

9 

SEE ISSUE CONTROL R£C -"I' I {JI .._; 

PLm LIST Of SHEETS c:.=1s1111 TNlll 
W.D.. SHEET J 

Cl'IECK CHARACTER GENERATOR 

TRANSMITTER CONTROL (HSEDC) 

ASSEMBLY N0..302728 

(MOOII.E _Al 

APPROVALS 

D AND I 

4X 
PROD, NO. 7056WD 

!¥Tl 9/28/64 

DRAWN G.J.M. 

ENID. I.S,K. 

••• 
l..---1 

TELETYPE 
CORPORATION 

7056 WD 
9 

A 

I 

C 

D 

I 

F 



I' 

2 3 4 5 6 7 • ' SHEET NOTE• AREA D3 SHOWS WIRING PRIOR TO if;)~ 

7056WD ~~I CHANGE NOTED ON PAGE 4A. 
5 E3/JC 128-09 

,c = ~ A A 
BREAK ~ z ., 

REVERSE j8~ FEATURE 
7 E4 CHANNEL ON/OFF ~~ REVISIONS z-~ e 

JAl28 ~~~ A3 <~ .. ISSUE DATE AUTH. NO. ZAI06C ,. = ... 
~~< 

A41 

EC357 ZA415A ZA404 ZA405C ~ !; ~ I 6-27-67 18364-R 
EC504 ECl38 EC502 -cl 2 4,-2-68 95228 REVEIIISE C A E .. i ~ i 

~>~c CHANNEL H I PS K 
REV. 

0W,JLI.IOC 

A Z a:: a:: 0 2E6/JG4-I5 
5A2 CHAN. 

IF3 ON 
JAl21 RC 

ZA509F 
EC527 PROGRAM I I SWA501 ZA403A ZA212A 606 RESET 309 REV. EC357 EC67I FOR TAPE READER A CHAN. OUT TEST SIMULATE N R 35 PIA 5A8 PROGRAM ERROR (TOGGLE) 

J2 RESET PIB 
ZA402A K 

13 
FF 12 FOR STOP 

EC351, ZA424 M r LOGIC 
TB181 RESET 

N co C SWA301 
N D a: 

LOGIC 5A5 
0 

BK 
N RESET SR 

MODE ZA505 ZA507B ZA219B P.B.SWITC 1>B4 TRANSMIT EC589 EC383 EC67I 

5E9 BK MODE K 26 IF4 
HOLD C C Pl J D 27 PIA RTA ZA408A 

!5D3 L N IA EC527 
SAMPLE FF 

17 SWA302 

(I) 

READER TEST ZA407B 5F7 
SR HOLD SWITCH EC503 R 
NON-EDC (TOGGLE) 

K ZA501, 
EC!597 

(4) (5) 
L N J SWA302 L " D D SI OS E N 

-------------------SEE ISSUE CONTROL RECORD FOR COM-
PLETE LIST OF SHEETS COMPRISING THIS 
W.D. SHEET 48 

READER TEST 
AND F 

ZA408D REVERSE CHAf'INEL RECOGNITION ZA504 
EC332-½ EC527 

ZA507A ZA408F 
ZA504 TRANSMITTER CONTROL (HSEDC) 

EC383 EC527 
Ecn2-J, 2 

ASSEMBLY NO. 30872 
(MODULE Al E E N 

-1,V -12V 

ZA424 
TB181 

ZA402D APPROVALS ZA402C U40H ZA407C N 0 
EC351, EC351i a: 0 

E 0, Ill EC527 EC503 0 ~ D AND II 

3FI 
II IIEID A 

K L ZA424 
E-NUMBER GATES TBl8I R4 ZA409B -I2v 
PROD.NO. 7056WD EC356 

H 
F -av DATE 9/28/64 F 

D2 ZA403C 
.B EC3!57 

P.D.FILE NO. 2-96.134 .IB4A 

C DIIAWN G.J.M. CHKD. ZAIUE 
INT EC!547 

7F4 
RERUN ENGD. I.S.K. APPD. 1,E8 COUNTER 

TO BLIND RESET TELETYPE J READER TEST 
COIIPOIIATION 

ATo Al A2- -JAl28 

TAPE OUT RUN/STOP EDC/NON EDC 7056WD 5E5/JG4-48 3D6/JG4-I7 585/JG4-2I 

;2 
"'"""· 

• TC~ .. 2 J 4 5 6 7 I ' . 
.,. 



A 

I 

.C 

D 

I 

2 3 4 5 

SR BN BK 
MODE SR MODE BN MODE BK 

REY.CHAN. 
ON 
4B8 

ZA406B 
2112 6A5 

L, 
282 1,A5 

L, 
2F2 1,Af, 

4L. 

6 

EOB 
MODE EOB 
2A2 1,AI, 

L, 
CKI 
MODE CK1 
2C2 1,AI, 

L. 

1 

CK2 
MOOE CK2 
2E2 1,Af, 

I 

RI 
1,111, 

71;5 

R2 
1,AI, 

• 

ECJ/-J 
ZA40JB Zll2128 D H 
ECJS7 ..-"-EC~6_7_1 ______ -< • i...·------~~-----1-------4-----e 

23 1,D7 ~ 

CK2 MOOE 

I rP-0B--"OB--,I 17 TD BLIND 
R.C. OFF 

FF 

7B5 
BN ""-"" 

4 14 

7A.,6-;;.....,.-e 
IU( ~ 

RUJN PROGRAM 
COUNTER------4B8 RESET 
ADVANCE FOR STOP 

1-------~PIB 1B N 1---<1-------, r--------+------11------+------+-----t------1! 
25 

JA128 

I 
2E8/JC 128- 04 SAMPLE ~ 1;1---------' 

4CI/JG4-26 

GO I 
EDC I s 
~T~ >-,,1---+---I 

682 
SAMPLE 

I 

ZA422B 
EC58I 

PA 
K s 

6C4 ___ -I-------' 
SR MOOE 

PROGRAM 
ADVANC&­
BLIND 
6C4 

E C ~v 
ZA405B 
EC502 

ZA409D 
EC351, 

J Zll418B 
EC527 

F H E 

\_'_) 

6F3 
PROGRAM 
ADVAN'1..,.,...t----, 
EOB 

[~~M 
H E F 
\ n" ) ZA41 OA 
"-..:"__./ EC504 

8 

- , • .J3) K 

ZA411 
EC589 

ZA4128 
ECJ5J 

SWA40I ~-PLI -
Pl'IOGRAM 

TEST ,.12;:.:l _ _,.li-lSLI OS 1,.J __ -.r 
SWI1CH r- ,. ~ .~ 

z 
E 

2 

(TOGGLE) E 200US V ' / 

/'-
(I) 

A510 ~ C441 

N ◄.,__-12V 
ZA424 
TB181 > 

ll! ~~ :,_, 

< 
FO 

3 

PROGRAM 
ADVANCE 

P.B. SWITCH 
SWA402 
... / 

N 

I 
I 

I 

l 
I 

-- - >-- ----+-- -- -1--

33 

ZA213 
EC606 

-- --- ----11----

ZA4I6A 
EC327 

H 

SR 
I~1C3 

rA4I7A 
EC327 

H 

13 35 1' 

ZA415D S 

EC504 /o~ 
..___ BN tN j_P ~ BK ._ ~ EOB 

•~ 1C3 •.---1C4 ,.---- 1C5 

rA 4I6B,C,D 
EC 327 ~n A K L 

◄--- CK1 4 - CK2 1C6 1C7 

I 
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COl-1PONcNT DESIGNATION 
SCHEMATIC AREA 
SCHEMATIC SHEET AREA 

3. f---DESIGNATES MALE HRMINALS ON 
CONIIECTOR. 

w DESIGNATES SIGNAL GROUIID 

'ij DESIGNATES Cl RCU IT GROUND 

rfT DESIGNATES FRAME GROUND 

4. TERMINAL DESIGIIATIONS ENCLOSED IN 
PAREHTHESES ARE FOR REFERENCE AND ARE 
NOT MARKED ON COMPONENT. 

5. ALL VOLTAGES DC UNLESS OTHERYII SE 

SPEC! Fl ED. 

6. 

7. 

B. 

ALL RESISTORS ARE 2 WATT AND IN OHMS. 

ALL INDICATORS ARE WHITE UNLESS OTHER­
WISE SPEC! Fl ED. 

0
( S) PRECEDING A NAME, VOLTAGE, OR 
CROSS REFERENCE APPL I ES USE ONLY 
WHEll MODULE N IS USED AS PART OF THE 

SEllDER. 

(R) PRECEDING A llAME, VOLTAGE, OR CROSS 
REFERENCES APPL I ES USE ONLY WHEN MODULE 
N IS USED AS PART OF THE RECEIVER. 

WHEII NEITHER (Sl OR (Rl APPEARS, NAME 
!'R VOLTAGE IS COMMON TO BOTH SENDER AND 

RECEIVER. 

... 

2 3 

PG3/PH3 

I 

4 

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

INDICATOR 
DSNII 

(S l 4F5/JG3-l2 12 I 
(Rl3BI/JH3-I2 ~-rl ---------------aD 

lS) I B!' 'JG3-l7 17 
lR)IE5/JH3-17 --'--+---

lll 

(4) 

lS)IB5/JG3-19 19 
(R)IF5/JH3-19 -------' 

POWER SWITCH 

PUSHBUTTON 

SWN.II 

lS) RECEIVER STOPP[D 

lR) SENDER STOf'PED 
INDI.CATOR 

DSNl2 

lS)5D4/JG3-l3 13 ~~-------------"" lR) I E3/JH3-l3 

lR) I B3/JH3-8 -B;;.._-l----

(4) 

lll 

(R) TRAQSMITTER 
START 3WITCH 
MOME~TARY 

~Nl2 

ALARM INDICATOR 
DSNl3 

(S)504/JG3-l4 14 
(R) I 1:.3/JH3-I4 ~----------------0 
(S)4EI/JG3-7 7 
(Rl3EI/JH3-7 -'---1,..---

STOP/RESET SWITCH 
MOMENTARY 

SWNl3 

,.s POWER TO 
<22·1 B> 1 
/23 I I>-.. 
,;;;:-""'-➔-------v COMPONENTS 

I 
/_,,l;:a.5-r _______ (S)-48V 
'\;: (Rl-55V_--' 

(5 I 

(9 I 
I 

(10 I 

•(- 2-4-+1-------+6V 

<25: 6V 

(21 I 

4 

UNUSED, IJEAD~ 

rn'o BACK 

W'.THIN CABLE 

5 

82Jl2Wl 

820(2W) 

820(2Wl 

I 

TBNI 

TBNI 

TBNI 

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

6 

PG3/PH3 

NON EDC SWITCH 
PUSH BUTTON 

SWN6 

7 

lSl 5B4/JG3-l o---+--+r-_-_- - - .----,+-------'- ... J 
(Rl I A3/JH3-I 

I l5l I 
I lll I 
I l6l l4ll 

I I 
I I 

L_ - - -

r-

UNATTENDED SWITCH 
PUSHBUTTON 

SWN5 

(4) (I) (S)4E5/JG3-I I 11 
lR) 3C I/JH3-l l~.,-----t-------3~--------../ 

(S)48I/JG3-2~,---...!...........:~- .... <6 ... l _-l-(3_l_l:__ ____ J 
(R) 3BI/JH3-2 I 

L - -

AUX. MOTOR 

START SWITCH 
PUSHBUTTON 

SWN 3 r- -
I 

_J 

(S) 4C 1 /JG3-3~3"+--_1_ ...... 
(R) 30 I/JH3-3 I 

(2) 

(4) 

-, 
I 

rn l 

6 

I l5l 

C 
L-------..l 

(R) BI_ANK FEED SWITCH 
MOMENTARY 

SWN 2 

(R)ALL FEED SWITCH 
MOMENTARY 
SWN I 

7 

8 

NON EDC INDICATOR 

RN6 OSN6 
6L 

620l2W) 
6LG()---+---' 

RN 5 

RN 4 

RN 3 

UNATTENDED INDICATOR 
DSN 5 

MANUAL INDICATOR 
05"1"4 

AUX. MOTOR SlllRT 
INDICATOR 

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

DSN 3 

I 
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NOTES 
I •i1 7402 WD A REFER TO 7403WO FOR ACTUAL WIRING A I. 

DIAGRAM. ;Ii CROSS REFERENCE AND CIRCUIT ELEMENT REVISIONS 
LOCATIONS: ~-Is ISSUE DATE AUTH. NO. 3AI/KGAC-2 .... : i 
~~"-~ l"'c '" I .•• liT •ff ••••••II CIRCUIT ELEMENT • ! !!! .. 

- Cl ji ·-· - 2 COMPONENT POSITION 

t!I: MOOULE LETTER - JG3 - -AC PLUG FG I I COMPONENT DESIGNATION 
AREA OF SCHEMATIC LS) Ill ..J2l I 17 POWER SWITCH 
SCHEMATIC SHEET NO, (Pei - is1 - I IB3/SWNll-(I) 

IOAMP 

) INDICATES MALE AND 
- SL-BL I 

I I ) INDICATES FEMALE TERMINAL 
I I ON CONNECTOR. 

Ti 
KGAC 

I i ,---

0 DESIGNATES TERMINALS ON 
TERMINAL SOARD TB2, I i 

3. FUSE Fl, FLASHER FL, AND 7 2 19 POWER SWITCH I 
RELAYS UA, TO AND DC. I IB3/SWNll-(4) 

w DESIGNATES SIGNAL GROUND. 
I 

DESIGNATES CIRCUIT GROiJND - i - w 1800A 3, I I -AND IS THE RETURN FOR THE 
(KGAC -48V LEAD. . I m DESIGNATES FRAME GROUND. I 

I 21 CONTROL ASSEMBLY ! 
BRACKET TERMINAL DESIGNATIONS ENCLOSED IN 

! 4. PARENTHESES ARE FOR REFERENCE AND 
JG2 

j ARE NOT MARKED ON COMPONENT 
I C I C 6 WIRING FIELD FRAME 

5 ALL VOLTAGES· DC, UNLESS OTHERWISE I TBJ7-5 
i SPECIFIED. 

I 
KGAC) 

,,,6 

6 
ALL RESISTORS ARE 1/2 WATT AND IN 'a Ti I OHMS UNLESS OTHERWISE SPECIFIED. 

TOGGLE SWITCH IS SHOWN IN ITS UN- I 
- OPERATED STATE WHICH IS; I -7. 

SWI - OPERATE POSITION. 
I 2 AC COMM. TO WIRING FIELD 
I TBJ7-4 

8 @ DESIGNATES SERVICE OPTIONS. 
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THIS UNIT CONTAINS FOUR STRAPPING I OPTIONS THESE OPTIONS ARE LOCATED I AC TO WIRING FIELD 
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ON TERMINAL BOARD TB I I TBJ7-2 

D 
OPTIONS 

9 FEATURE OPTION 15HT DESIG. PROVIDE 3' "KGMS 
UNATTEND KEY CONTROL 5 Al I PER 1'' 

STN. ------------------~ ANSWER KEY, TAPE- 3, A2 JGI S£E ISSUE CONTROi. RECORD FOi caa. 
OUT CONTRCl 

I PLETE LIST Of Slt££TS COMPIISIIII 11111 
NO ANS REMOVE _.6 W.D. SHEET I 

KGMS: I -- IC2/PGI-I Al AND A2 'a I 

' ~7 AC CONTROL 
CIRCUITRY ON TERMINALS JG4-31,32,33,34, I 
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6 I 4 IB2/PGl-4 10 WITHIN THE TERMINAL. CIRCUITRY ON 
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IB2/PGl-2· 
FOLLOWS I APPROVALS 4 -

I D AND II E OP II -- I 3 DESIG. DESCRIPTION IB2/PGt·3 -~1.-. ✓ KGMR 
(.---1 IACl A(. POWER I " II /, (V) DC VOLTAGE '~ t (Pl POLAR EIA.+3 T0+25V 8 -JV T0-25V • '3 

E•NUll9ER (N) IIIORMAL,OV AND -6V, NOMINAL I 5 IA 2/PGl-5 (Cl CONTACT, GROUND AND DPE.N CIRCUIT PROO. NO. 7402WD 
(Dl ORY CONTACT I F F 

ALL DRY CONTACT CIRCUITS CONSIST OF ~TE 10-27-66 
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IA2/PGl-6 P.D.FILE NO. 5-Al48/134AA RETURN (RTN.) FOR THE CIRCUIT 
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CLEAR 

INTERFACE CONVERTERS s~~D 

J~2 Pf 3 J~4 ~m:~ 31D4 Jr 

CLEAR TO SEND (P) )>-~A~5➔1-----i1'A3J4>-------+l-")>--+t-----------------.i1: ~N >-· 7'---------411-----+t-'-<7 < CLEAR TO SEND 
7 (ACCESSORY) 

I I I I 
I I I I 
I I I I 
: : I EC695 I 
I I 6 I ~GI-B I 

TRANSMIT CLOCK (P) )>-~B~5-➔-r------C~>------1--I -"➔)>--+1-----------------'ai~ ~ >-''2=-----------1 '-=-<6 < TRANSMIT CLOCK lN) 
A6 7 I I 2F2/ JCl28-D2 

RING INDICATOR (P) 

REVERSE CHANNEL 
RECEIVE (Pl 

> C2 I 

) B2 

(ACCESSORY) 12 

SEND/RECEIVE 14 
(ACCESSORY) 

DISCRETE CALLING 13 
RECOGNIZER 
(ACCESSORY) 

PG4 10 
TBJ4 ) 0 

AIO 

5 

I ~2 I 
REQUEST TO I SEND BLIND I 

I EC695 I 
ZGI-J 

KGUA I 
I 7 

JG4 

2 
22 

>-'33~--------+--<~(---+---T--c~1- 4 _____ ~A'-'<4< REQUEST TO SEND (Pl 
A2 6 

KGT0 

6 

TBGI 

2 KGDSR 
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KGUA 
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◄ Q ► 

EC695 
ZGI-C 

7 

TBGI 

8 

31 L TBJ4 BIO ( >=c..._-1--------'--< ~\_---+----<0>-------==-;. D~TA TERMINAL READY (Pl 

3 5 
KGT0 

RELAY DRIVERS -6V 

TBJ4 
0>----1-----4) >---t--­
A5 

17 REVERSE CHANNEL 
RECEIVE (Nl 
4B3/ JAl2.B -A4 

BREAK FEATURE(Cl 
5E3/JCl28-DI0 

PG4 

14 IU 

2450_11_ 

CRG2 

KGRC 

AK-4 

CRGI 

KGDSR 

I TBJ4 I 4 

DATA SET READY (Pl )>-....:A.;.;6::....i-------CQ>------1>--)➔ >--+----t., 

I A4 I 
26 IL 

2 4 

OPERATE 
TEST SWITCH 

& 

lll 

\f 

SWGI 
AK-4 
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48V 

'I 

8 

• 
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EC696 
ZG2-A 

RECEIVER BLIND JG4 19 22 
(SEND/RECEIVE ~------""~ 

ACCESSORY) 

2 

REQUEST 10 
SEND BLINDED 

2C5 

2 

EC695 
ZGI-E 

3 

EC696 
ZG2-B 

J 

TIMER 

25 

25 

4 

EC696 
ZG2-C 

OA EC69fl 
IO 32 ZG2·C 

L,;..;;..--IA f f 26 
PQ1AM~---. 

N 

26 

4D2 

OPERATE 
TEST SWITCH SWGI 

CLEAR TO (2) 
SEND 2B6 

2 

5 

EC696 
ZG2-D 

6 

EC696 
ZG2-C 

6 

JG4 

II SEND DATA (NJ 
2E8/JCl28-DI 
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PH2 JJ2 

I I !I I 
TBJ4 I =35---------~ .,(--11---◄0'----'-1 _..:....A..,g...,< SEND DATA (Pl 

Al I I 
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(ACCESSORY) 

15 17 RUN/STOP (N) 
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I EC696 KGTO 
I CRG7 ZG2-F 
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2 7 
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7C8/ JAl28-F2 I EC696 
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UNATTENDED INDICATOR aX TBG~◄ ·~ IC7 /SWN5-(4l D AND It I 0, II 

®i 
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NOTES 
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CROSS REFERENCE AND CIRCUIT ELEMENT 
LOCATIONS: 

3
8...II /ii!~c~i~L-lcoNNECTOR PIN OR 

CIRCUIT ELEMENT 

HORIZONTAL POSITION 

VERTICAL ROW POSITION 

MODULE LETTER 

COMPONENT DESIGNATION 

AREA OF SCHEMATIC 
'------SCHEMATIC SHEET NO. 

)-- DESIGNATES FEMALE TERMINALS AND 

~ DESIGNATES MALE TERMINALS ON 
ON CON NECTER. 

0 DESIGNATES TERMINALS ON SWITCHES 
SWC I ANO SWC 2. 

w DESIGNATES SIGNAL GROUND 

W DESIGNATES CIRCUIT GROUND 

.,f,- DESIGNATES FRAME GROUND 

TERMINAL DESIGNATIONS ENCLOSED IN 
4. PARENTHESES ARE FOR REFERENCE AND ARE 

NOT MARKED ON COMPONENT. 

5. 

6. 

ALL VOLTAGES DC, UNLESS OTHERWISE 
SPECIFIED. 

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

TOGGLE SWITCH IS SHOWN IN ITS UNOPER-

7. ATED STATE WHICH IS AS FOLLOWS: 

8. 

9. 

SWC I 03 - 1050 BAUD POSITION 

SWITCH SWC2 AND ONE CARD CONNECTOR 
XZC2I I ARE PROVIDED AND WIRED FOR 
THE VERTICAL PARITY FEATURE SHOWN ON 
SHEET 5. THE CIRCUIT CARD LOGIC FOR 
THIS FEATURE IS NOT INCLUDED IN THIS 

MODULE. THE 308510 VERTICAL PARITY 

KIT PROVIDES THE CIRCUIT CARO AS AN 
ACCESSORY. 
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I 
NOTES 

1. REFER TO 7423WD FOR ACTUAL WIRING 
DIAGRAM. 

2. 

---->-') I NO I CATES MALE TERMINAL 0~ 
7 CONNECTOR 

( 

0 
w 
w 
rh 

INDICATES FEMALE TERMINAL 
ON CONNECTOR 

DESIGNATES TERMINALS ON 
WIRE-1,RAP FIELD ASSEM. 
AND TERMINAL BOARD. 

DESIGNATES SIGNAL GRCUNO 

DESIGNATES Cl~CUIT GROUND 
AND -48 VOLTS RETURN. 

DES I GNAT ES FRAME GROUND 

4. TERMINAL DESIGNATIONS ARE FOR REFERENC1 
AND ARE NOT MARKED ON COMPONENTS. 

5. ALL VOLTAGES DC UNLESS OTHERWISE 
SPECIFIED. 

b. ALL RESISTORS ARE 1/2 •ATT AND IN OHMS 
UNLESS OTHERWISE SPECIFIED. 

7. NETWORK NO. TELETYPE NO. 
1 1650270 .,.5 

~F-
8. B1001. C1001 AND TB1001 ARE ASSOCIATED 

WITH PART NUMBER 199570, 7029WD ANO 
7030•0. 

9. RELAY OT IS NOT SUPPLIED WITH THE 
308513 ASSEl~BLY. RELAY TP303073 
MAY BE USED: IT IS A FIXED bO SECOND 
DELAY ON ENERGIZATION. A RELAY 
SIM I LAR TO 303073 MAY BE USED IF A 
VARIARLE OFLAY IS DESIRED. WHEN RELAY 
IS USED STRAP TBJ4-C5 TO TBJ2-A9. 

10. REFER TO 303735 (EC735) FOR 
DESCRIPTION AND THEORY OF OPERATION 
OF TH IS CIRCUIT CARO ASSEMBLY. 

11 REFERENCE WIRING DIAGRAMS: 
SENDER DISTRIBUTOR MODULE 7410WD 

SENDER STAT I ON CONTROL MODULE 7402WD 

SENDER •IRING FIELD ASSEMBLY 7C71WD 

12. PART OF THE 308559 CABLE ASSEMBLY. 

2 

2 

I 3 

LOGIC DES I GNAT I □NS 

1-STATE = OV 
□ -STATE = -bV 

I 

_.;;...: __ D--F-
0 0 

I 

I 

a 

0 
I 

I 

I 

NOTE: THE SAME PRINCIPLE APPLIES TO 
"4" INPUT "OR" GATES. 

27 

28 

29 

NOISE 

SUPP. 
35 

NOTE: THIS CIRCUIT I.ILL PREVENT NOISE SPIKES 
GREATER THAN -48V FRCM AFFECT I NG THE 
RELAYS. 

I 

4 

4 

I 5 

INPUT LOGIC DESIGNATIONS 
1 - STATE =+bV 
0 - STATE =-bV 

OUTPUT LOGIC DESIGNATIONS 
1 - STATE =OV 
0 - STATE =-bV 

I 

___ A ___ -1>>------F-v 
A F 

7T 

13 

I 6 

TIMING DIAGRAM FOR 
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TIME 
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RECEIVE(9 
DATA· i 

( 3) 

( 1 3) 
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NOTE· 
REVISION INFORMATION MUST ALSO BE 
REFLECTED ON THE ISSUE CONTROL REC• 
ORD, WHICH IS A PART OF THIS DRAWING. 
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NO. NOTES 

REFER TO 8069WO FOR ACTUAL WIRING 
DIAGRAM. 

2. R'EFERENCE SPEC. FOR TELETYPE CORPeRA·· 

3. 

4. 

!I. 

TION EMPLOYEES ONLY 

TERMtNAL DESIGNATIONS SHOWN IN 
PARENTHESES ARE FOR REFERENCE AND ARE 
NOT MARKED ON COMPONENT. 

REFERENCE TO LEFT AND RIGHT COILS IS 
AS VIEWED FROM THE FRONT OF THE UNIT, 

El] ~~ 

* 'FEED"ON 318678 ASSEMBLY 
OMIT ON 318677 ASSEMBLY 

6. TANGLED TAPE/TAPE OUT CONTACTS: 

USE CABLE ASSEMBLY 318714 

(I) 
t!) 
(31 
(4) 

7. EDC BLOCK COUNTER: 
~VERSE 

e. 

:~~;~ 
~~ 

BLOCK,---lff-,o/J 
COMMON 

R-RED 
BL-BLUE 

BK-BLACK 
G-GREEN 

,v··~ 
FOR.-REV. 
COMMON 

Y-YELLOW 

9. ASSOCIATED CABLE ASSEMBLY FOR STEPPE 
MECHANISM ANO MOTOR: 318846 

IO. --<INDICATES FEMALE ANO --) 

INDICATES MALE TERMINAL 

11. JI CONSISTS OF A 173685 CONNECTOR WITH 
17371!1 TERMINALS ANO IS PART OF THE 
318800 ELECTRONIC MAGNET DRIVER. 

12, Pl CONSISTS OF A 192014 RECEPTACLE 
WITH 173716 TE,RMINALS. 

13. ALL RESISTANCE VALUES IN OHMS. 

14. ALL CAPACITANCE VALUES IN MICROFARAOS. 

15. ALL CONTACTS ARE SHOWN IN THEIR NORMAL 
CONDITION WITH TAPE REMOVED FROM THE 
READING HEAD. 

16. THE CONTACTS Kl ANO K2 MUST BE FORM C, 
BREAK BEFORE MAKE. 

17. SEE 8234 WO - SCHEMATIC WIRING DIAGRAM 
FOR THE 318800 ELECTRONIC MAGNET 
DRIVER. 

18. TERMINAL DESIGNATIONS ODI THE 318800 
DRIVER ARE PART OF A 310752 TERMIN 
BOARD. 
TERMINAL BOARD - BOTTOM VIEW 

II. THE 31874!1 RETRACTOR COIL IS EQUIP­
PED WITH A THERMAL CUT-OUT 
DEVICE INTENDED TO OPEN AT 90°C. 

20. THE EXTERNAL CLOCK PULSE REQUIRED 
IS A NEGATIVE TRANSITION BETWEEN 
6 AND 00 VOL TS WI TH A MAXIMUM 
RISE TIME OF 3 MICROSECONDS AT 
6 VOLTS AND A PULSE WIDTH OF 
0.01 TO 2.0 MILLISECONDS. 

2 

2 

3 4 5 

JI 

SEE NOTE II 

(I) 
34-------------, 

(2) 
35------------

(3) 
36-----------;--

(4) 
37------------

(5) 
38------------

(6) 39------------
(7) 

40 .... -----------

(8) 
41 ----------,i---

(FEED) 

9----------,i---
(COMMON) 

43+------------

318678 

CODE 
READING 

CONTACTS 
(SEE NOTE 5) 

• 

~:+: ______ lt-------*~(I~~~~ < I (2) 

7 

318679 I 
TANGLED TAPE/ TAPE OUT 

7 

JI 

SEE NOTE 11 

I 
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3 

4 

5 

6 

7 

8 

10 

19 

20 

21 

.. ---------------------------,2289!,-----~------(3) + TANGLED 

_ TAPE 

- (4) 

CONTACTS I 
(SEE NOTE 6) 

J 
18 

23 

TYPICAL EXTERNAL CONTROL 
LOGIC REQUIRED FOR DRIVING 
DX4 TAPE READERS 

FORWARD-REVERSE 

X 

LS 

115 V. AC 

TYPICAL 
Bl-DIRECTIONAL 
CONTROL CIRCUIT 

( SEE NOTE 16) 

EXTERNAL 
CLOCK 
PULSE 

(SEE NOTE 20) 

K-3 

(REVERSE) 

Pl 
SEE 

NOTEl2 
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l< 
I 
I 
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K·I (FORWARCII 

I REVERSE) 

(FORWARD) 
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(REVERSE) 

J 4 

24 
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I (SEE NOTE 17, 18) TB 1 
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RIGHT I I 
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-~----J ! 

I 318745 , 
RETRACTOR COIL I ±rn(SE;El 9 ) 

48 

I 
49 J 

FR. GRO. 100 K 

J2 P2 

I 5 
(I) 1,--

14 ~--.;.1 ____ 6_/,-10-A,.-,MP.=-.-----<..>-._-1 .... ---t--~ 

I I SL-BL 

<5 I 5 < ~--H----1 
I 

47+-----11 ..... 

I 
I 6/10 AMP. 

(2) 

I 
I 

(3) I I so( I I 
nsL-BL • u..-·••---0 

I 

I I 11( 
I 

I 
L_ 

*4) 
-(3) 

±) 
-(1) 

5 

(4) 

~ 
0 

198757 
RETRACTOR 
INTERLOCK 

I I 

14( 4 

I 
2( 

2 

I Ii 182649 182650 
CONNECTOR CONNECTOR 

FR. I (,RO. 

• 7 

y 

(I) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(COMMON) 

r (BLOCK I) 

( BLOCK 2) 

(BLOCK 3) 

(COMMON) 

(FORWARD) 

(REVERSE) 

L 

• 

318677 

VERIFY 
CONTACTS 

(SEE NOTE 5) 

318700 

EDC, 
BLOCK 

COUNTER 

-1 
I 
I 

(SEE NOTE 7) I 
I 

I 
I 

J 

START 

0 

• 

MAIN 

318844 
MOTOR W/CON­
NECTOR 

9 

8070WD 
REVISIONS 

ISSUE DATE AUTH. NO. 

8-4-67 18627-R 

SCHEMATIC 

WIRING DIAGRAM 

FOR 

OX4 TAPE READER 

APPROVALS 

D AND R 

,'...9 z I , 

E-NUMBER 

PROD, NO. 8070 WO 

DATE 9-19-66 

P.D.FILE NO. 6-47/158.138 AA 

DRAWN AF.R, 

ENGD. R.R.S. APPD. 

CORPORATION 

8070WD 
' 

A 

I 

C 

D 

E 

F 



r 

2 3 4 s 6 7 8 9 
NO. NOTES 

A I. REFER TO 8233WD FOR ACTUAL WIRING 823 4 WD DI AGRAM. 

2. REFERENCE SPECIFICATION FOR TELETYPE REVISIONS 
CORPORATION EMPLOYEES ONLY, JI 

173685 ISSUE DATE AUTH. NO. 
TERMINAL DESIGNATIONS ENCLOSED IN 

CONNECTOR TBI 
3. 

I f7,i7 8 - 2- 6 7 18412 R 
PARENTHESES ARE REFERENCE AND ARE NOT 
MARKED ON COMPONENTS. Ill 

I Fl 

II. ALL RESISTANCE VALUES IN OHMS UNLESS I (I) (2) (2) 
115V AC 

OTHERWISE SPECIFIED. 117 

I s.2n. 
6/10 AMP. F2 

5. ALL CAPACITANCE VALUES IN MICROFARADS I SL-BL (I) ITl-7 Tl 
UNLESS OTHERWISE SPECFIED. 50 

I I I 
318818 I 

6. I 
6/10 AMP. 

B~ BL SL-BL (Ill 
T2 R R 17 

I RI Q3 I o,3&s~ 0,49!\. 
7. ) INDICATES MALE TERMINAL ON 318835 (3 4) (5) (6) 

5 
CONNECTOR JI, 173685 

~~ 
(8 20W 

2N3055 

T3 
8. WI RE COLOR CODE: (I) 

BK - BLACK BL - BLUE 
BR - BROWN R - RED 2 
0 - ORANGE Y - YELLOW 

F3 
R3 Tl.I 

W - WHITE S - SLATE FRAME GROUND (7) 
I 1/2 AMP. 

5 

G - GREEN P - PURPLE 20W R2 
318816 130 

9. ALL VOLTAGES DC NLESS OTHERWISE 5W T5 
C SPECI Fl ED. 318817 C 

4 

10 SL-BL INDICATES SLOW BLOWING 

T6 

T7 

TB 

• T9 D 
+ IBV 

TIO 

R2 
100 
IOW 

3 Tl I 
+ IBV 

SCHEMATIC 
318817 

WIRING DIAGRAM COMMON 
RETURN Tl2 FOR 

318800 

Q2 JI ELECTRONIC MAGNET 

I 318822 I Tl 3 
DRIVER I 

15 

I + 

<: Till 
25 • Cl 

APPROVALS 5500 
318810 318815 

JI L CIRCUIT J D AND R E 0, II 

173685 CARD )'_7}/ ~ CONNECTOR COMMON + 811. COMMON 
RETURN RETURN 

E·NUIIBER 

PROD.NO. 82311WD , F 
DATE 12-5-66 

f.i). FILE NO. 6-4 7/58 i38AA 

DRAWN R.f'. CHKD. 

ENGD. R.R.S APPD. "--,;,"./"''' 

TELETYPE 
CORPORATION 

I 
8'2"34 wo, 

• TC ...... t 2 J 4 6 7 • 



,, 

TBl81 TERMINAL BOARD TB181 14918I 

149181 ISSUE, DAT[ AUTH.NO , IS•&O ... ....... 
2 '6 -7R-K_ll'i, 1!17~84 

-3 1-3-66 88252 , 
~ 

>- I - I 
+++ 

+ h+ + 
+ + + • Na I• &. i., C ., ... t= . ~ = ~ D a: 

..,! - IC ~ .,. E 

• 
.., 

- .. ~ .. - .. . ID CR6 R7 - ~ ~ IC IC~ N > M o( )P •m ., u ., N 0 .. VV', 
~ 

\ I -+ + 

, 02 1000 

I +- + " I 

~172067 
RI 

'- J 
R6 

)F -12V= & & & -12"10 Wv ... .. . / 
1200 3900 

NOTE: CRI 
REFER TO 5016 WO FOR MARKING -6 - - --· INFORMATION 02 

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

RI 137441 5 RESISTOR I FIXED 1200 OHMS 
fl2 SAME AS RI -12V.., 

• R..2. ~ I( -12V = & '!. s • '- C ..... YY• 
R3 " 1200 

/ 1200 
, 

fl4 " 
R5 II 

R6 143667 I RESISTORS, FIXED 3900 OHMS -~v.:. 
~R.2 ~f!5 

CRI 177108 • DIODE, 02 -. -6V..., _, 
02 02 

CRZ " 
CR3 II 

CR4 II 

CR!5 II 

CR6 " _,,, -~1 '- H 
ft3 

'-L -12VC. -12VC, 
& & & 

l 
...... ......... 

1200 
, 

1200 
, 

TB 172067 I CIRCUIT CARD. ETCHED 
~'!4 ~R3 APPROVALS 

6 STRAPS.BARE 2.4 AWG -6V.., "" . -6V .;_ ... D AND R E OP' M 
D2 02 

R7 137440 I RESISTOR, FIXED 1000 OHMS 

E-NUM■IER 

A PROD. NO. 149181 

>3 DATE: 11-22-63 
E ) -12v P.O. FILE NO 2-96.134.184A 
s ) DRAWN. S, W. CMKD~!I-

B > J-6V 

ENGD.I.S.I<. APPD Jt1A 

TELETYPE NOTE: R 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS 

I ) CORPORATION 

fr o '1 4 1 
TEST POINTS ARE REPRESENTED BY NUMBERS /49 /8/ n::2~:-,6•5•1 

I 
. 



ii~~itiiili~ii~i: ;N•·:,~•:2=~;•~~: 

+ ! + 

A 
I 
C 
D 
I , 
H 

" • 
L 
II 
N , 
• • 

EC 327 

172327 

--------------~----- IIVSlJLRTE".D 

I 

IOTTOII YIIW 
OF TIIANIIITOII 

Cl•TTl'll 

NOTli 

SLECVIM!; 
/1:l,074-

IIIFIII TO •o•wD ,011 IIAIIICINI 
INFOIIIATION 

TOTAL 
OT'C NAMI AND DIICIIIPTION LOCATINe PUIICTION 

11eUNC'IITaD-N 1)/$',-,t/S~TdR CIR~IT BOARD EC 327 172 327 
WlrH ~Estr $T'O~ lll'/tflllr -----------.-y-.-"-L-.------~ .. ~£Y~l"'!'S~ION~S-..... 

TP4 
M ti 

c,4 
~ 

~ 

NOTE: -

Q7 
N-33 

~ 
"l 

CR.3 

G.& 
lf-33 

i 
~ 

G\ ~ Qi 

~ 
~ ; "(. 

Q4 
P-22. 

... 
'l 

19LL DIODES CJ-2 

C~I 

~ "4-
~ ll 

l'lfU c19,-,,,c1roll!!S .01 M~ 

CARD CONNECTIONS AIII 111 .... HINTID ■Y LITTIIII 
TUT POINTS AIII 111 .... HINTID ■Y N\11191111, 

a 
~ 

A ~ 

Q2.. 
P-.2.2. 

~ 
8 
~ 

A 

' ~ 
-1.2.V 

-~V 

APPROVALS 
I•• II 

.,,/ 
........ 
....... 172327 

DATI -!S-62 

IN8D. 

TFI ETYPE 
CORPORATION 

172 3 2 7 



,,. - ----

EC 332. ( P NP) E. M \ 1" 'TE. R CIRCUIT BOARD EC '332. ,-,2.~~2. 

)12.:!>32, FOLLOWER (2.) SYMIOLI 
I- DATI AUT'N.IIO. - ~ 

~ • 0- I N.1.-HIAD 

+l~+++++!I+:t+++• N~ 
I t 9· 1- •'!!11,-Jl~7 

0. ..... C Thi• cll"CUit 1■ a general parpo•• mtter ' 6n- --~ 4 5-" C ~ r I.\ D tollowr used to pron.de CWT<!nt gain with no inver- -
"'~ }' iii+++ ♦ +;~ + + + + + + I eioa or chan,e in the inpat •ifllal level. With - , 

zero volt• at the bue, Hro volte appeal'II at the 

3/-M mtter. With -6 Y applied, -6 appeal'II at the '4- -w~•m•~••g=~~!!!~ ., 

)j+~++f++~+++~++ " 
lld.tter. The PIP lld.tter t'ollower 1■ ueed to pro-

U\ Ill L Ti.de low output 111pedance (h1.8h ml'Nllt pin) on the 
. .,. • negative going voltage trauition (O to -6 wlta). ... • '9U 

UJ 
, 

+ T ~T +++ T~+ ~T " ~ 

"- ,-.10,-s 

C 
ICOLLlCTOIII 

I IOTTOM VIIW t«>T&a , ... , 0, TIIANIIITOII REP'ffi 10 5016 WD POR MARJCit«; INPORMATIOR 

I 
fl!MITTlfll 

""· TILITY'I TOTAi:; 
NAMI AND DIHClll,TION LOGA1'1NI ,uNCTI-ON -12. V DHIIN. PAflT NO. QTY. 

1 11 Rl J.,;. 2 Na•; 11t.n'I" ..-, .... ...a J.'lril •-• Ii.,.( •• -- 1..--.1 

!? 1 ~'71. ':ta ., D--.c .... -. ... Jl'-1 .... ....a ,nn n.._ ~ ... ,1---'"--- -... 
"' ISa111a •• R? ii • ~~ ,,. 

0-.-- -- D"I 
-....,.., __ J .... ...1 1k ~ 

T~3K 
01 17710& 2 . ·-·-- P-22 - .. ,1 f"i 1111'1" 

0? :S-• Aa UI " IN I 
fl, -

u; '3"4QOS. l 
r.-1-.-1 t_ ,. __ 

li"6-I.....I ~' OUT I 
-11.v P-Z2 -:-A 

L.. .. ~ • 'JI. A.1111. Ra- WI..,. ., 
TP,,Z 

-m 144491 z PAD. TRANSISTOR lit r 

"$ ~ " ~ iP4C.. • -1111' APPROVALS , 
+611 Dz< II GP Ill 

'"' z 
s 

► +IV ~ t) - , . - \ 
Q.2. '- OU'T .. N ... 

.,:-zi : N ,_._ NO. l"'Tl.)l2. 

:In TP5 DATE: 
~.D. ,iLI[ IIO. 

OIi.._ -1(.):l CNKD. 
~- • [N.D. S-~- A~. ~ ~ t-aoTE: +6V 

T fo~P~l1iJ: E CARO CONNE.C."T\ONS ~RE. ~EPflt.'£.~E.N"TE.O 'BY LETTER~ 
CT o, •OT TEST POl"'1"TS A~E. f'EP'Ri-S_ENTE.0'9'/ WUM~ER~ \723:32, •cz,,,1-s•1 

n-••-
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EC 352 CIRC UIT BOARD EC352 172352 
SYMIOLS REVISIONS 

172352 ... i ISIUE DATE - A circuit designated as fan~out. is, 
M.ITM. NO. 

+-H+H'+'+~~,+,H a 
This 2 ITU-I6-6I 59~»2-~ 

in a sense, an "OH" gate without a biasiJg resistor. / 
A ~ II -I4-h41! 7160't 

N C • D 
'!'he gate is used in this ~anno,. When ~ 

-c 
,.., E -D 

F 0 or more positive voltage, Le. +1.5 vol.ts, is J-K FAN· E 

+ + + + + + + + + + + + H applied to terminal J and. K the output t~rminals our L 

• - Nl'>.11> CQ .... CDCh~=~~! in'° ,._ J ~,c,C;D,'li,L,K,N and P will ai.l go to +l.; volts • ~ -- - When the svitcb is open the output• A,B, , etc. are ~ 
_;; N 

++++l+rt+i++ ➔ 
+ + + K 

L noating unless J-K is cl.aaped by an external sourch 
i--p 

II) 

M . I 
N The circuit is used to apply riset pulse 

cou 
l&.I 

p or signal to a nwnber or circuits, the d odes provide isolation between 

+ +t-+ + + + +++ +-+ + R these circuits. I 
s ! 

'-- 172-070 
i 
i 

I 

C 
I (~OL.LECTORl 

i 

B ,_ BOTTOM VIEW 

flASEl 
- Of TRANSISTOR ' 

I 

NOTE I - I 
REFER- TO 5011 WD FOR MARKING INFORMATION. 

E 
I 

(EM1TT_ER) I 

REF. TlLETYPI TOTAL 
CR.I I 

DISIIN. MIIT NO. QT'C NAME AND DESCRIPTIOft LOCATINI fUNCTION - I 'A -, 
CRI I7710A Q n10D1'. 0 -~ ~ATE CRL i 
CR2 SAME AS CRI - -. I 

18 ., I 

CR3 N • • " CR3 
I 

CR4 II N II II 
.._ I i C. 

CR5 II II N .. -- I 

I 
~Di= II II II " 

CR4 I -· D 
C.117 II •• II II - I 

I 

CR8 .. II II II 71s I 
CR9 II II II II E ,__, 

I 
I 

EC 172070 CIRCUIT CARD- ETCHED .r-1< ! 
c•• -. I ~ L -· I Cle'? 
-. I I NI 
...- ' 

! 
APPROVALS 

CRB II &Ill D Io, M .... N Jr ..- I I ~ 
G,,429 

---· p -· ·------I 

I 
......... 112 352 

DAT'l IO - MAR. - 6 0 
FILE N0-1-1:~2134AA 

ALL DIO&>E.S Ale.£ D- 2 DMWN,S.W. CHICO. 

IN&D. EH.P. APPD. 

NOTE: T~LETYPE 
CAIID CONNECTIONS All£ IIIPIIIIENTID IY LETTEIII ORPORATION 
TUT POINTS AIII IIIPIIIIINTID IY NUIIIIIIS. 

172352 TC·4TI ll•MI 



t .. : ., • ~ 

.,. : ,-:. ·~ 6 !,4: 

,_ 
N rt> 

ltl ,.,, 
.., C\I ,.._ 

r 

C 
COLLECTOR) 

I BOTTOM VIEW 

300001 

NOTE: 

~ 
• 
C 
D 
E 
F 
H 
J 
I( 

L 
M 
N , 
R 

~ 

EC353 

172353 

(IAS E OF TRANSISTOR 

( EMITTER} 
REFER TO !5016WD FOR MARKING 
INFORMATION 

REF. TELETYPE 
DESIGN PART NO, 

TOTAL 
QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

r' ••1•11 rn11p1 ING 

SAME AS C1 • 
Cl .. . .. • 

rD1 171lll,1._. I VARISTOR IOOA BIAS 
3 DIODE D-2 COUPLING 

CR3 SAME AS CR2 CLAMP 
CR4 " .. COUPLING 

DI 137440 • I RESISTOR. ~IXED IK OHM LIMIT! NG 
R2 II~ /Ol'J 2 RESISTOR .. FIXED IOK OHMS BIAS 
R3 SAME AS R2 -
R4 1181 "~ I RESISTOR. FIXED 33K OHMS • 

1~7,UI I RESISTOR. FIXED 1.2K OHMS .. 
R6 118186 2 RESISTOR, FIXED 5.6K OHMS COLLECTOR LOAD 

118144 I RESISTOR FIXED 2.7K OHMS LIMITING 
RS 118147 1 RESISTOR, FIXED 6.8K OHMS BIAS 
R9 SAME AS R6 COLLECTOR LOAD 
R10 118725 I RESISTOR. FIXED 270 OHMS LIMITING 
R1 I 137442 1 RESISTOR, FIXED I.SK OHMS " 
R12 118177 , RESISTOR, FIXED 22K OHMS PRIMING 

QI 193134 I TRANSISTOR, N-35 AMPLI Fl ER 
02 177105 2 TRANSISTOR~ P-22 .. 
03 SAME AS 02 " 

EC 300001 I CIRCUIT CARO. ETCHED 
2 STRAP, BARE 24 AWG 

144495 3 PAO, TRANSISTOR 

RING DRIVER (I) PLUS 
I 

CIRCUIT BOARD EC 353 172.353 
RI NG DRIVER RESET L.- _ _..., ____ S_YM_B_O_LS _______ -_ ----====--:: 

P ( ) 1 • A issut _oaT£ auTHNO AM ( 1 r--,..,. , J_ ~~ - _ 1-:-_I 
THIS CARD CONSISTS OF TWO CoaNON EMITTER AMPL!IFIERS, H ---a..~~!£11

~ §ti..,;)-__ ,. ~ .q~:...t:-f'~:,--
ONE CONNECTED AS A RI NG DR I VER AND THE OTHER co+ECTED K __ .,.v. 0A V _ -~ _ - --_ -1 __ - -= 
EITHER AS A RESET AMPLIFIER OR A HOLD AMPLIFIER.I I - - __ .... ---

02 IS CONNECTED TO OPERATE AS A PULSE INHIBI~· GATE. ----~• ,,VD 8 
WITH AN INCIDENCE OF O VOLTS AT THE EMITTER, Pl K, AND _ _ 
A NEGATIVE GOING IV TRANSITION AT THE BASE, ,1N H, OZ IS F 
SATURATED, PRODUCING A POSITIVE GOING IV PULSE T THI . 

COLLECTOR. ~ 
WITH A POSITIVE IV PULSE APPLIED TO THE BASE OF QI, 

EITHER FROM THE COLLECTOR OF 02 OR FROM THE IN T, PIN D, 01 IS DRIVEN INTO 
SATURATION, CAUSING THE COLLECTOR TO BE AT -IV ~OR THE DURATION OF THE PULSE 
A,PLIED TO THE BASE. WHEN CONNECTED AS A RESET jAMPLIFIER, PIN PIS USED. 

N 

WHEN CONNECTED AS A HOLD AMPLIFIER, PIN MIS US~D. A NEGATIVE GOING TRANSITION 
AT PIN R WILL ALSO PRODUCE A NEGATIVE GOING PULSE AT PIN P OR PIN M. 

WITH A POSITIVE GOING 6V TRANSITION AT PIN F, 03 IS CUTOFF, PRODUCING A 
NEGATIVE GOING IV PULSE AT PINN. 

CIRCUIT A 

( IN) 

F / 

' 

NOTE: 

+6V 
-&RV 

.., lll: 
C Q 

~ 

CR 2 C2 . I I .. I' D2 ,01 

~> :IC :r 

-12V -6"V TP6 

K 
D -12V 

R9 
---"~V.,, vv- - 6 "V 1· 

!5.61t' I 

, L 

+6V 

! 

N < our!> 
.. ,o 

I 

CIRCUIT 8 I 

CAIID CONNECTIONS All! REPRESENTED IY LETTERS 
TEST POINTS ARE REPRESENTED IY NUIIIERS 

I 

RIZ 

s ➔ GRD 

~GRD 

'\J a ➔ +6V 
E ➔ -6"V 

J➔ -6\I M (HOLD) 

c➔ -12Y 
L➔ +6V 

APPROVALS 
D AND R E OP' M 

E-NUlt■ll11 

P'IIOD. NO. I 723!53 

DATE 8-2 6- 63 
PD FILE NO 
ORAWNR.W.V. CHKD~• 
ENGD J. M.G. APPO Jh-Ji 

TELETYPE 
CORPORATION 

172."353 
~,l,,/--IET-l~l•e1 



t' T 0 ... 4 P 
TC l~~ •• ~•1 

..,_ 

N 

• a. 
an C( If).., 0:: 

"' t-
t:: II) 

• . 

If) • 

an .., 
cou ' 

l&I -
+ 

B----.o_ 
(BASE) 

rPLASTIC TUBING 

. --- - _, - - - _._ -
• I I 

& :+ Cl I,•: - + + - .. -I _______ ...,._ .. - ... 
a. 

N C( 
iii: a:: 0:: 

t-
II) 

~ + + + + + + + +- + + + ... 
"' "' "" an co ,.,_ • .,,~=~~!~ co .... --

~ ~· 
+ + 

:f.@~t~~: QI 0:: 0:: 

+ + + 

C 
(COLLECTOR) 

'--172062 

BOTTOM VIEW 
OF TRANSISJOR NOTE: 

EC354 

l72354 

~ 
8 
C 
D 
E 
F 
H 

c::4= 
L 
M 
N 
p 

R 

~ 

E 
(EMITTER} 

REFER TO 5016WD FOR MARKING 
INFORMATION 

REF. TELETYPE 
DESIGN PART NO. 

CHI 1T71NI 

TOTAL 
QTY. 

1 

2 

NAME ANO DESCRIPTION LOCATING FUNCTION 

Capacitor. TANTALUM 100 MFD. Inte,i:ration Cap. 

Diode. D2 Clamo 

Rl Ill Ill I llaai •t"r P'i ,..._. S&O O,...:c~u--.•_4 ...,Rq'"l"''•1&-•..0; B.'1'i~ ••'-----------t 
R2 ll8IJJ.. 1 lt.sistor~ Fixed 2700 Ohms '' " 
R1 ll811E 2 Ra11istor. Fixed lOK Ohms n " 
RJ. 11 Al'Tl 1 Waai •+n..-. Pi ,r-,t ??K Ohm II " 
Re; 1'37,1.1..1 2 Aaai !'It.or. Fi11:ed 1200 Ohm Co 11 •ctor Load 
~ Same as H1 Base i3ias 
A'7 I Z 9AI I I II IUl!IITOII. F1JCE D :S 300 OH 1111 " II 

.,_.A-."--+-----~~-~~•S!.t,.lilll,...L.ll•~•~fi . .1......~--------~Co~l~l:.e:.ct.::o:.:'rL...:Lo=ad=------t 

en 2 Transistor. P22 Am1>litier 

1 circuit l;al'Q. i:.T.ched 

2 Stran. Bare 2.L. A\«.. 
144495 2 MD.TRANSISTOR 

60289RM I~ IN TUBING I PLAmc 

INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD EC354 

The purpose or this circuit ii, to re.1ect noise 
pulse■ or 5O~1LLISECONDS or less in time dur11tion, Md 
to pass pulses having lon~er time dur~tion. The circuit 
produces a nonnal or inverted output which is delayed 
approximatP.ly 500 MILLISECONDS. 

Rl, R2 and Cl are connected to runction 1 as an 
integration circuit, while Ql, Q2 and associal.ed circuitry 
resh~pe signals which ~re passed by the intP.~ration circui' o 

SYMBOLS 

H L 
_..., IPS -

K -

172354.· 

ISSUE DATE AUTH NO 

I 7-2-8S IU98-R 
. -2 7-3-·67 9416 2 

Nonnally the input at H is either O or -1:, volts. Ir zero, -----------1 
01 is non-conductinv., and if -I:, V, Ql is saturllted, bias current supplied 
throue;h Rl and R2. Ql and Q2 form a regenerative &!!!plitier which sharpens up· 
the inte~rated input simal. Noniull. and inverted outputs are available at 
"K" and "L"o 

THE NORMAL OUTPUT, J<, HAS A RISE TIME OF LESS THAN 8 MICROSECONDS.THE 
INVERTED OUTPUT IS NOT USEABLE BECAUSE OF ITS LONG RISE TIME. 

RI 
H / AAA 

" "" y seoo 

NOTES:, 

+6V 

-12V -6V 

V 

' 

QI 
P22 ,_, 

L 

l.•TERMINAL •A~.lfA.Y · BE CONNECTED TO AN. EXTERNAL 
COMPONENT FOR LONGER TllfE DELM. 

R7 
•AA 
" " " 3300 

I 

I 
I 
I 

I 

2. CAIID CONNECTIONS ARE REPRESENTED 8.Y LETTERS 
TEST POINTS ARE RE PRESENTED BY NUMBERS 

! 
I 

i 
I 

I 

! 

~ 

- 12V -6V 

► 0 N tn'>o Q::~ f N 
11:'>N o- ,_ O 

~ -

D 
) GRD. 
~ -6V 

~-12V 

~ +6V 

., 

-----------· 

,.110D NO. 172154 

OAT£ &- :S- I I ------. 
PO FIL[ NO 2-N.114.1.4 A 
DRAWN . CHllo'~~ 

ENGO 1.S.K. A -l} 

TELETYPE 
CORPORATION 

172354 



l T •O~, •• ,en~••-~•• 

/ -
NCO 

IO 
~ ,,, ~ 

an co 
IO 
~ .u 
l&I 

r 

[INSULATED STRAP 

C 
COLLECTOR) 

\__172067 

I BOTTOM VIEW 
( BAS OF TRANIIITOR NOTE: 

EC356 

172356 

ALl'IIA ...:11c c•wus1D11 CMIT 

...:1 I CAL c-.us I .. ,.._ 

ST .. 111(; 
15 ,r . CAIIDS WN01 IISED .. WITN '6 ,r. CCIIIECTa 

CIICIIIT ~N IIISEITU WNUI' INSEITU 
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REF. 
DESIGN 

Rl 
R2 
R1 
RL 
DC 

R'-. 
R'7 
DO 

1>0 

a,n 
Ri, 
R1'.l 

l'D1 

r.R.7 

CR'1 
l'Dl. 

TELETYPE 
PART NO. 

1101 0L 

1181.51 
14 366!5 

17?11'\0 

TOTAL 
QTY. 

4 

4 
4 

,. 

NAME AND DESCRIPTION LOCATING FUNCTION 

Resistor Fixed 5600 Otms "Base l.urrent 1..1.1111 ting 
Resistor P'ixed ltsA C.Jrms Base 01.&s 
RESISTOR FIXED 5100 OHMS Coll8Ct.Or J.,()&Q 

Same as Rl Base ~rrent .L.lml. t1.ng 
SACe a.a R2 Base Hl.8.S 

Collector Load 
3.,.m• ,.. Rl Bue cw-rent L1.m1. tl.n,r: 
S:we u H2 naae 01.u 
q,...,,. ... R3 r_,..,, 1 -.tot"' Load 

q,.m,. •• R1 

Same as R2 1Jase Bia.a 
q.,m• •• Rll Coll~tor Load 

C:lanm 

Same u CRl. " s-- •• CRl. " 
" 

"Gate 

.,_...in.,,.,..,_-11---------1-----lµS~l•lt.!!:lm•L..l•~•.::l:!:Dl'-----------~-•--···---------t o-i q___ •• 01 " 

o,. saae as UI. .. 
1lf' 1 r~ --,'\ t C•rtl - Rt..rhed 

1 ,.,. ,.Q'i P•rl - Trans" ■-f'.nr 

4 
l. 

· .. 
:.vl0lf6 - · TRANSISTOft. - CA.-s- · - . 

INHIBIT GATE (4) CIRCUIT BOARD EC356 

THIS CARD PROVIDES FOUR IDENTICAL COMMON EMITTER 
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 CONDUCT, 
THERE MUST BE A COINCIDENCE OF -6V APPLIED AT 1: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. 
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SYMBOLS 

~~ 1,......-------------
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INVERTER 
SYMBOL USED 

WHEN EMITTER IS 
e-ROUNOED 
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P2Z 
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-IIV 
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BOTTOM VIEW 
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NOTE:REFER TD 5018WD FOR MARKING INFO. 

E ( EMITTER) 

REF. TELETYPE TOTAL NAIi£ Af1> DUCRIPT ON 
DESIGN. PART NO. QTY. I LOCATINI FUNCTION 

RI 111186 4 R_.•IRTOR-F'IXSII 5600 OHMS INPUT 
--~-2 _________ -·----+---~!i:..:._AM=Ec.....:..:A.:::.S-'R~I -------~,----'----------I 

R3 SAME AS RI 
R4 >AME AS RI " 
RS 118151 4 RESISTOR FIXED 18K OHMS BIAS 
R6 SAME AS R5 
R7 l·SAME AS R5 •• 
RS SAME AS R5 .. 
R9 137441 4 RESfSTOR, FIXED 1.2K COLLECTOR LOAD 
RIO SAME AS R9 .. .. 
RI 1 SAME AS R9 .. .. 
R12 SAME AS R9 .. .. 
CR1 177108 4 blODE 0-2 -&V CLAMP 
CR2 SAME AS CR I .. .. 
CR3 SAME AS CRI .. .. .. 

INVERTER (4) CIRCU:IT 

THIS CARD CONSISTS OF FOUR IDENTICAL 
COMl10N EMITTER AMPLIFIERS WHICH P~OVIDE 
INVERTED OUTPUTS. 

PN~ 
I 

I 
i 
OR 
I 

WHEN THE INPUT TO A TRANSISTOR IS OPEN 
AT OV, THE TRANSISTOR IS NON-CONDUCTING AND 
THE COLLECTOR OUTPUT POTENTIAL IS CLAMPED TOf' 
-6V BY THE ASSOCIATED DIODE. WITH A NEGATIV 
6 VOLT SIGNAL APPLIED AT THE INPUT, THE 
TRANSfSTOR IS DRIVEN INTO SATURATION, CONOUc;·s 
AND THE COLLECTOR POTENTIAL 'SWITCHES FROM -6 
TO OV REMAINING THERE FOR THE DURATION OF TH 
-6V INPUT SIGNAL. ; 
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't&V ·12v -6V +&vi 
41 I 

b 
i 

CR4 SAME AS CRI 

~-----~----~--~--~---------~-----------~c~ 01 177105 4 TRANSISTOR P-22 INVERTER ACTIVE ELEMENT 
E / 

' 
02 SAME AS QI .. .. It 

03 SANE. AS QI .. .. .. 
04 SAME AS QI .. .. .. 
EC 302703 I CIRCUIT CARO, ETCHED 

144495 4 DAO, TRANSISTOR 

BOARD EC357 
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EC 380 D\ ODE.. ~P\l" ~ (ri) CIRCUIT BOARD EC 380 \72.380 
' 

r12380 SYMBOLS 
I 11M DATI 

- A 
I ~-~ 

AUTH.NO. 

++ ·• + r r ~ + r j + ~ ++ 

i ·- 2 7- l•!I■ HS-1012 

0 
I This card consists ot one "OR" gatJe. Diodes c.- l 9- ~-~-~ w"S•II a_C 

I\JII) C CRl. throu,rh CRl.2 together wit.h Rl comprise ~he "OR" o- • ,,, • .l A 0 "1"9 IS-~22A 

"" D gde. ; 
~ ___. i ! _,., -1:.1 ., ......... 

"" IE 

' ·"' I=-. OR ~ I t -l! -a, ft)~lJ' 

.., r- , L.- 7 4-9-(li,3 AID.!l..3.371 - T~o+ + + + + + ++ When O vol ts is 11.nlied to 8117/ or 1.more ot 
H 

""-----41 
" " ' 

.. _ .. -N~.~~~m~O-N~·~~~ J 
the inputs to 11.n OR g~te A, B, C, D, I, ~i H, L, LJ -------- M, N, P, Rand S), the output ot that gate s O -.olts p -

++I+~+t+t+i+t+i++ 
K a---. 

11\0 L (J and K). When negative 6 TOlts is appli~ to all !)-- .. the inpits or an "OR" gate, the outpit is n gative 
en ,. 6 Tolts. 

.g u I 
UJ 

p 

+T + + + + + + ++ II 
I i 
~ I 

'- ,12.010 

I 
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I 
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I IOTTOM Vl[W REF~ TO 5016 WD FOR M,\RKING I?:F\J~TION 
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llt,. TELETYPE TOTAL ! 
DESIGN. PAIIT NO. QTY. NAME AND DHCIIIPTION LOCATINI FUNCTION 
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REF. 

in 
rt') 
a, 
rt') 

wu 
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8----1-0 
( BASE) 

DESIGN 
TELETYPE 
PART NO. 

Cl lL..1688 
C2 

CRl l 7'7108 
CR1 

r.Rl 17AAil 
f'JH 

Rl 1171.1.() 
RJ, 

R2 118180 

R5 
R1 117,.1 1 

R6 

(.)} rnrns 
n? 

EC 300001 

lL.1..1,.95 

,r 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

\_300001 
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EC383 

172383 

E 
(EMITTER) 

REFER TO 501SWD FOR MARKING 
INFORMATION 

TOTAL 
QTY. 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

NAME AND DESCRIPTION 

Caoaci tor Ceramic. .002 mfd 
Same a.a Cl 

Diode D2 
Same as CRl 

Va.rls+.I\,.. 100 A 
·'-•- •• r.R1 

Resistor Fixed lOOOohms 
S11111e as Rl 
Re•i stor Fixed lOK ohm 
S•111e u, R2 
RA<lli !II t """ Fi YAri l'.XY1 o}v.,• 
s,. ..... "a R1 

Transistor t'll 
3,.,..,. •• Jl 

Circuit -Card Etched 

.:>trap 7.1. A'll.i tlare 

Pad Transistor 

LOCATING FUNCTION 

CouolinP: 
" 

Clamo 
" 

" 
Bias 

" 
" 
" 

Coll At"tnr LaaA 

" " 

" 

PULSE AMPLIFIER (2) 
i 

CIRCUJIT BOARD EC383 
i 

'lhi• card con■i■ ta ot ti«> cc..on aittftr 
aaplifier circuit.■ uaed to generate mrrow pi1.­
haTing a rapid ri•• u-. The +6V at the bu• i a~ed 
throllgh R2 holda Q1 nomall.7 cut-ort. CIU. c1-. the 
collector at -6V. With a negatiYe going 6V tran■ition 
applied at F, base _curnnt now drl.Ying QI in'-° 
saturation, causing the collector pot.ential to jbe at 
0 Y for the duration of the pul■e applied at t.tile base. 
The tt-eor, or operation for Q2 is idattical to I Ql. 

Cl RI 
F~! • & & ,,,,.., 

.002 1000 

+6V 

NOTE: 

-12V -6RV . ' 

A ' j ..,_ ___ ..,__➔,,N 

R 1 

~ 
QI 
P22 

'\V 
V L 

C2 

H ~~ 
.002 

~~ 
VVy 

1000 

+sv 

-12V 

co•: o a:• 0 ,>N 

8 
ifl/ 
!~ 

~! 

Q2 
P22 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS i 

TEST POINTS ARE REPRESENTED BY NUMBERS 

SYMBOLS 

' D / 

A . 

~ JGRD. 

-'4 J 
~ +sv 
~ -6RV 

~ -12V 

172383 

,SSU( OAT[ AUTtf NO ----=+ -----+---c----
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--------
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ft;;r~-
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OR AWN S. W. CH KO~~ 
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,,,01,., 
TCUSI .... I 

EC 428 

172428 

/ -
N 

+++++++++++++++++ 
◄ I· 

A 
I 
C 
D 
E 

CID 
N .. 

If) N ,.._ 

IO CID 
N • 

fOU 
II.I 

B--~-­
(BASE) 

REF. 
DESIGN 

Cl 

C5-C8 

TELETYPE 
!'ART NO, 

177412 
181665 
178860 

'-,12049 
C 

F 
H 
J 
l( 

L 
M 
N 
p 

R 
s 

(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR NOTE 

E 
( EMITTER} 

TOTAL 
QTY. 

3 
4 

REFER TO !5016WD FOR MARKING 
INFORMATION 

NAME AND DESCRrPTION LOCATING FUNCTION 

CAPACITOR IOOMFD 25VDC 
CA PACI TOR 100 MFD 10 voe SEE NOTE I 
CA PAC I TOR .022 M FD IOOVDC 

I 

FILTER (4) 
I 

CIRC~IT BOARD EC 

THIS CARD CONSIST OF FOUR CAPACITIVE 

Fl LTERS UTILIZED IN FILTERING POWER: 
I 

SUPPLY VOLTAGES. ', 

+6V >+ 11 • R 

C4 ,,,,..-.. __ C5 

-6V > 11 · p 

SYMBOLS 

M .------M - -N FILTER N - -p 
~ 

R -

IOOMFD _ .022MFD ~J 
c:T I Tes 

100 MFD I I_ I .022 MFD 

i 
-m) 11 ► N 

C2 C7 

100 MFi'r _ To22 MFD 

J ---)~M -12V 

---)~N -6VR 

--~) P -6V 
NOTES: 

I.ON ISSUE I, C2-C4 WERE 171586. 
---)~R +6V 

---)_.s GND 

NOTE: 
CARD CONNECTIONS ARE REPRESENTED IY LETTERS 
TEST POINTS ARE REPRESENTED BY NUMIERI ! 

172428 

o4HUE DAT[ AUTH.NO. 
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' 

,., 
IE,NUll■IEII 

P'IIOD. NO, I 7 2 4 2 8 

DAT[: 2,, - 2/J - 64-
P.o.,iLf NO. G-A. 3!53.219A 

DRAWN. R.w.v. CHKDM 
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T ~ol,r,~iliJ! E 
172428 
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( T ,o '11 • 7 
TC2'!1'!1i6·~4l 

REF. 

N 

V 
.,,v 

N ,..._ 

in_ 
V 
V 

co u 
w 

B ---+G­

(BASE) 

N 
a: 

DESIGN 
TELETYPE 
PART NO. 

Cl 171579 

17'7lrut 

'D1 

R2 1181Ll. 
l l 81An 

JH 110,'7? 
DC 

DO 

(V) 

EC 

. . I Cl It : . - ++ 

~ ii: a: 
t-
U) 

C 
(COLLECTOR) 

'--172062 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

EC441 

172441 

' A 
I 
C 
D 
E 

E 
(EMITTER) 

REFER TO 5016WD FOR MARKING 
INFORMATION 

TOTAL 
QTY. 

1 

2 

l 
]_ 

2 
l 
2 

, 

2 

1 

2 
2 

NAME AND DESCRIPTION 

Cana.citor. Mylar 047 KP' 

Iii ode. 11B 
oi.l---e.• r.R.1 

Resistor. Fixed 2700 Ohms 
Resistor. Fixed lOK Ohms 

Resicotor. Fixed 1200 Ohm 
Same as R1 

Transistor. P22 
Sam• A!I 01 

Circuit Gal'Q. l!.t.cnea 

Stran. Bare 2L. AWG., 
PAD TRANSISTOR 

LOCATING FUNCTION 

Integration Cap. 

R ...... lH .. a 

" n 

" 
,, 

" " 
Collector Load 
Base Bias 

" " 
Collector Load 

Amnlltier 
" 

INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD EC441 
SYMBOLS 

The pw-poae ot thi■ circuit ia to rej•~t noise 
pal.sea ot 500 llicroeecond• or lea• in time duration, and 
to pus pulses having longer ti.me duration. The I circuit 
prodllcu a no:naal or inverted. output which is delayed 

H __., I PS 
L ... • -K 

approxima tel7 500 adcroeecond■o 1 -
Rl, R2 and Cl are coMected to function as an 

integration circuit, while Ql, Q2 and associated: circuitl"Y' 
reshape signals which &re passed bJ the integration circui o 
Nonnally the input at H is either O or~ Yoltso · If zero, _________ ....,. 
01 is non-conducting, and it ~ V, Ql is saturated., bias current supplied 
through Rl and R2. Ql and Q2 fora a rega,erative amplifier which sharpens up 
the integrated. input simal. Normal and inverted outputs are available at 
"IC" and "L" 1 HOWEVER ONLY 11K11

1 THE NORMAL OUTPUT SHOULD BE USED WHEN A FAST RISE 
TIME IS DESIRED. 

H / 
'\ 

NOTE: 

RI R2 
_A A - ._ 

vv .. l vv .. 
1500 0 2700 

u. > -i:IE ..,~~ 0 ,... a:;>-
v 

t 
+6V 

-12V -6V 

QI 
P22 

' 

R7 
AA 

3300 

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

tv 
> \!! 

'° > i-: 
a: >Q • ~ '7 

·~ 
+6V 

-12V -6V 
I 

Q2 
P22 

D ) GRD, 

~-6V 

_R_7-12V 

~+6V 

APPROVALS 
D AND R E 01" M 

E-NUM■ER 

PROC. NO. 172441 

DATE 10-14-63 

P.O. FILE NO 2-96.134.l 84A 

DRAWN S. W. CHKO~c 

ENGO F.K.H. APPO .J\. 1: 

TELETYPE 
CORPORATION 

172441 . 



t'.. T •0 It,• 1 
•Cl~~ll-~•1 

N ,._ ., ... 
.,, C,\I ,._ 

,._ 
.,, an ... 

I 
(BASE) 

REF. 
DESIGN 

,._ IO 
a: 

co,._.,a,~=~~!!?~~ 

= T : : ::: ~o + ., ~~~@,,, ~ 0 0 II: II: II: II: a: o 
O O 0 

++'l+ + -+ 

0 

0 

C 148 804 

(COLLECTOR) 

IOTTOM VIEW 
OF TRANSISTOR NOTE: 

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

R 
s 

E R!FE" TO 15016 WO 
( EMITTER} INFORMATION 

TOTAL 
QTY. 

1 

1 

NAME AND DESCRIPTION 

Circuit Card Etched 

EC 457 

172457 

FOR MARKING AND MFG. 

LOCATING FUNCTION 

er 

FI lED ONE-SHOT _ - 2 MS CIRCUIT BOARD EC 4 5 7 
I 

172457 
SYMI0LS (NOTE I) ---,.-- ----------11 

OAT[ 

Thia circuit provides s two millhecond out t in 
response to a poeitive going pulse. In•~• ooie,eAnt 
st~te Ql is ON and Q2 is OFF. It pin K is O YOl~·-,, a 
positive input si~al at pin L will tum oft ·~,I madng 
ite collector go to -" volts. This will tom oni Q2. The 
collector or Q2 then goes froa -" wolt.a \o O volts. Thia 
politive transit.ion is coupled to the base of Ql~ keeping 1----------a-----c~L......!...-"""'___,,'--'--'---'Lll'-'--"'-K..-t 

i t off for a time period determined b7 Rll aad ~• If pin 
K is-" volts, the circuit will not .-..pond to a

1
positive L S10s 

transition at pin L. .K Pl2MS 

The output oft.he one thot sboultl be isolat~ b7 the 
inverter rormed with tra.nsi ■tar QJ., A O Yott input at pin,.._ ______ N_o_TE __ 3--1 

E will make pin J -6 volts. l -6 wlt input w11t make pin J go to O volts. 
Resistor R6 1.s used &s a collector load for~ Q2 whm it is not loaded by th 

input resistor R7. This keeps the time out of the circuit t\liO 11:1.lliseconde re­
gardleu of which side of the one shot 1B used for an output signal. 

The input is al~s at pin L, the output is I at pin J. For a normal (0 vol 
output pulse, pin E is strapped to pin C and pin! F is strapped to pin N. For 
an inverted t-6 volt) output pulse, pin N is strapped to pin E. 

L-

E 

-12v 

N 
a: 

C3 

I 
.002 MFD 

If: 
IC 

R6 

3.3 K 
R7 

3.3 K 

CR4 

CRI 
+6V 

04 
~ 

~ + V 

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

NOTE2: 
CARD CO!IINECTIONS ARE REPRESENTED IY LETTE"S: 

-l!V 

C4 

MFD 

--.-.)➔ &RD. 

---H-)• -t • V 

__ ....,p,....· ➔) ·&V 

---R-)➔ -I 2V 

-6V 

CR a 
D2 

J 

0 

03 
•-, CJ 

F I Ill 

~~ -= .,. 
t4 ~•--' C 
E --~: A. 

•-' ... 
a: 

C I-
II) 

TEST POINTS A"E REPRESENTED IY NUMIERS I 
NOTE 3: LABEL OUTPUT N OR I ( NORMAL OR INVERTED) TO SHOW OUTPUT 

STRAPPING COMBINATION USED. : 

Al'l'llOVAL 
D AID II It .. .. 

PII09. NO. I 7 2 4 I 7 

DATE: II - 5 -15 
,.o.,iu N0.2-35.1 IIAA 

172457 



REf. 
DESIGN. 

CRI 
CR2 
CR3 
CR4 
r.Rfi 
CR6 
CR7 
CRA 
CR9 
C RICI 

DI 

R~ 
R3 

s:~ 

N_ 
0 

"' .., ,... 
..... 

.,,_ 
0 

"' cou 
II.I 

B 
(BASE) 

TELETYPE 
MRT NO. 

177108 

I !:llQA~I 

118180 

1774QQ 

+++++ 

C 
(COLLECTOR) 

- BOTTOM VIEW -
OF TRANSISTOR 

L,77499 

NOTE: 

~ 
I 
C 
D 
E 
F 
H 

L 
M 
N 
p 

R 

~ 

EC 501 

177501 

E REFER TO 5016WD FOR MARKING 
t-E-MtT-TER) INFORMATION 

TOTAL 
QT'( NAME AND DESCRIPTION LOCATING FUNCTION 

10 01nnE: D2 GATF' 
SAME AS CRI ..... 

II . 11 II It 

II II " II 

II ,, II II 

11 ,, II II 

II It II 11 

" II II ,, 
II II II 11 

II II It II 

~ R~C::l~TnR S:I Yll='ll ::\::\00 •••··- AIAC:: ■S'~l~TnD 

~AMll='.AC:: Al II II 

I Rll='~USTOR F13t°E:0 IOK nMMS I II " 
I ~•RCUIT C.AAD. E'.TCMll='D 

CIRCUIT BOARD EC 501 

This cBrd consists of one "AND" ~ate and 
two "OR'' gates. Diodes CR6 through CRlO combine 
together with R3 to form :1 five input II AND" gate. 
CRl and CR2 combine with Rl to form a t•110 i.nµut ''OR" 
g,q,te while CR), CR4 and CR5 combine with R2 to form a 
three in:pnt •Olll' gate. 

When O volts is applied to any of the inputs 
of an or gate (C or D), the output (A) will be O volts~ 
When -6 volts is apolied to tll of the infA),s, the 
output will be -6 volts. 

When -6 volts is applied to any of, the 
inputs of an "AND'' gate (K,L,K,P or S) the oµtput 
(R) will be -6 volts. When O volts is appli:ed to all 
of the inputs, the output will be O volts. 

CR/ _c 
- I - ... , TPI _I(, 

CR/0 
- II ... 
l - - ! , .... 

' 

_o CR2 .... - ... , 
0 I CR9 - 0 -L .... 

Qt 
"' - ..... 
If\ 

CRB ,,, ..... 
, .... 

-/2 

E 
CR.3 ..... ... , 

CR4 .... 

CR7 _p .... 
- TP2. 

B 
. .... 

l 
-

_9 CRG 
0 

.... 
N - ..... 

0 
r I II( : 

_ff 
CR5 .... .... -/2 

NOTE'. -== CARD CONNECTIONS ARE REPRESENTED IY '-ETTERS 
TEST POINTS ARE IIINHINTID ■Y NU-1111, 

SYMBOLS 

I< .'Y ~ 

/Ill 

: ' R p 
s . 

TP5 
;.. R 

-.., 
~ 

'{ ~ 
~ 

,, 
+G 

N .. .,.. , 
J 

• -12 

·' 

177501 
REVISIONS 

ISSUE DAT£ M.JTH. NO. 
2 1~2~ti~ 77918 
~ :>-27-6791127 

APPROVALS 
f o, 1111 

//,,,// 

Noe. ■o. 177501 

DAT£ 1-11-61 
FILE N0.24-A25,134AA 
DRAWN.Jb°t CHKD.At...& . 

ENGD. Pl-({., APf>D.~ 

TELETYPE 
CORPORATION 
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IP" 

EC502 DIODE. GATES CIRCUIT BOARD EC502 177502 

177502 
SYMBOLS REVISIONS 

K ISSUE DATE AUTK. NO. 

L -rr : 10-31-61 71472 
This card consists of one "OR" ga~e and M 0~ R 

~ 10·?"'-6 77918 

two "AND" gates. , Diodes CR6 th:rough CRJ.O combine •• 5-?7-6t ,~11~ { , - ,~ 

p 

+++++ + + + 

+ + t:~t together with RJ t~ form a five input "OR" igate. s 
I CRl. and CR2 combin ~ ·t:Uch Rl to tonn a two input II AND" -

N - " C gate while CR3, CR4 and CR5 combine with R2: to form a. 
(\I - ct It D three input "OR" gate. £ -[r .., 0 ax: u tJ U U DC U E 
I') 

... I F" - f B 
t-,, + + + + + + + + + + . 

F When O volts ii applied to all or! the input~ 

•t -NIQ•m•~--~=~~~~~~ H or an "AND" gate (C and D), the output (A) ~ll be .H 

++++++ 

++ ♦♦, tt· 2 

, 0 volts. When -6 volts 1s applied to any otf the 

lnN L 
inputs, the output will be -6 volts. 

0 '° M C -[r .,, ex a: ~ a:: er a:: N 
When -6 volts is applied to all or the -~ u U u O ~ .. inputs or an "OR" gate (K,L,M,P or S) the output (R) : ' + +' •. +· ,..,,,+ + + ++ + R will be -6 volts. When O volts is applied t.o ,nY" D 

~ of the inputs, the output will be O volts. 

,,774,, C 
(COLLECTOR) 

I - -IOTTOM Vl!W -(IASE) OF TRANIIITOR !21'i 
! REFER TO SOIi WO FOR MARICINI 

C EMITTElll INFOtlMATION 

REF. TELETYPE TOTAL 
DESIIN. MIIT NO. QT'C NAME AND DESCRIPTION LOCATINI FUNCTION 

• I ~RI 1771nA 10 OlnOE'. D2 ~ATE'. 
4-R 2 C::.UAI=' A~ CR I II 

l~R 3 II II II II,, 

CR4 II II II II 

CRfli 
II II II II 

C R6 
II .. II II 

CR7 
-ii- II II CRI II Cf~O 

CRa lf ,, II _C ..... _ TPI. II 
_I( TPS_ R .. 

~RQ 
II II n - ...... l - ... .. 

CR 1n TI " " . " i CR9 
_o C1R,,,.2. ..... ~ _L' ... 

~ r: 
ill IIAIAO ~ Ai:'~USTnR.FIV~n 10 I( n ..... ~ RIAS R~~l~TOA - ..... Q{ I .... 
112 ~AMII!' .&Q Al ' i "-~ ,, If 

113 129851 I Ai:'SISTOR. P'IVll!'.D 'lll~nn lUUHl 
CRB 

II " 
_/t11 ..... ... 
-

I 
... 

+6 I 

I 

~c 177499 I l"IA~IIIT I" .um E'. T~HE'.D -~ 

CR7 . ~ APPROVALS 
CR3 

._ I 

E ..... _ TP2_ B - I ...-, -12. "AH D E Df .. 

- .... l - 1fJh 
. 

_s: CR6 
I 

-. 

~I~ 
... 

CR4 - I P' I 

F .... •·•11••--
- , ... Ql• .... I ... OO.H.177502 

N DATE 1-11-61 
CRS • ..:./'1 

_H .... FILE N0.24-A25A 34AA 
- ...... +6 ., • .,.~ DRAWN.A,~ CHKD,M.G • 

ENGD. A.R. APPD. f'.bh-
NOTE: TELETYPE -===== 
CARD CONNECTIONS AIIE IIEPtHSENTED IY LETTERS CORPORATION 
TEST POINTS AIIE IIENIHNTED 1Y NU-11111, . 

TC· 4TI 1e·HI 177502 



NM 
0 .,, 

11') """ ,... 

I' -- -

C 
COLLICTO .. ) 

I BOTTOM VIEW 
(IA E OF T .. ANIISTO .. 

(( .. TT!lll 

111£'- TE:LE:TYPI: TOTAL 

NOTE: 

~ 
I 
C 
D 
E 
F 
H 

L 
M 
N ,. .. 
~ 

EC 503 

177503 

AEFE" TO 5011 WO FO" MARKING 
IN,OIIMA TION 

Dl:SIIN. MIIT NO. QT~ NAM( AND DESC,.ll'TION LOCATING FUNCTION 

C" I 17 7108 10 0J00E 02 GATE 
CR? SA.Ml=" AS CRI II 

CR3 .. ,, ,, ,, 
CR4 • " 

,, II 

CR«; " " • " 
CR -S- .. " " ,, 
CR 7 

II ,. II II 

CR 8 " ,, ,, 
" 

~R 9 ,. ,. II " 
/CR 10 " II " 

,, 

RI TfAIAO 4 
R2 SAME: .6.~ RI II " ,, II II 

" 
,, 

,, II 11 " • 

EC 177499 CIRCUIT CARO_ F'TtMl='r) 

'1 

DIODE GATES CIRCUIT BOARD EC503 

This clird consist! or four "AND" gates. 
CR3 through CR5 combine with R2 and CR8 thrpugh CRlO 
combine with R4 to form two separate three lnput 
"AND" ~ates. CRl and CR2 combine with Rl while 
CR6 and CR7 combine with R4 to form two separate two 
in.,:ut "AND" F;ates. 1 

I 

~en -6 volts is a.pplied to an7 of the 
in.,:uts of an "AND" gate (E, For H), the output (B) 
will be -6 Tolts. When O volts is ~pplied t,o all or 
the in~ts, the output will be O Tolts. 

i 
I 

I 
' 

I 

': 

I 
I 

' 
I 

' 

I 
I 
I 
I 
I 

CRI 
C ..... lTP/ ~ A - , ... 

C/!_2 
0 .... ~ .... .... Q! C) ... 

_£ 
CR3 . .... - . .... 

_,:-; CR4 ..... - . .... 
I C1'5 

-H ..... - ., 
+6 

CR1 l TP6;;. S 
CRIO 

N ..... - I(, ·~ - ..... - ..... lTPS: R 

CR~ CR9 
p I ... N\ ~ -~ .... - ..... at 

- ..... 
() 

.,_, _______ ~~ 

.... 
CRI 

.... 
,.,, .... , .... 

+6' ! 

I 

I 

NOTE: 
-==-== 
CMD CONNECTIONS Alt£ 111£11't1UE:NT£D IY L£TTUtS 
TUT ll'OINTS Ul 111:NUl:NTID IY NU-1111. 

177503 
REVISIONS 

l9llJE DAT£ AUTH. NO. 
Z 1-17-62 72205 
3 1n..2~-6. 7 {9111'1 
4 5-27-61! 9112 7 

APPROVALS 

..... 0 ·1 77!503 

DAT£ I-IJ-61 -----FILE N0-24°A25/134 AA 
ORAWN . .Ll_ CHICD.~4' 

ENGO. "A APf>O~-

T EL ET Y PE 
CORPORATION 

177503 

j 



,.. ........ . 

, -

•-----11e­
(IASI) 

... ,. TKLl'TWK .... ...,. .. 
"'"' 177108 
::, z ~· 13 
i-1 4 
~ ■ A 
1:11• ,. 

~ 

r. I 
~ 
~ H 

RI ,, ... ~. 
' 

C 
(COLLICTOII) 

I 

IOTTOM VIIW 
0~ TIANIIITOR 

CIMITTIIU 

19Di 

: 
I 
C 
D 
I 
F 

" 
L 

• • p 

• \ 

EC S04 

177504 

ltlfEII TO so• WD FOIi .UIIICIIII. 
INFO.NATION 

TOTAL 
NAIii OT~ MD DIICII.TION LOCATIN• PUNCTION 

10 Dlulll!. DZ GATE 
~£ME AS CRI • 

II II II N 

II .. II II 

II • • II 

II II .. • 
II II II II 

- - -
• N N • 
N II II • 

• • • • ■--•• 'allllft ftllU4 •••• •~••taTft■ .£ ....... • • 
• II II • • • • • • II 

I 

. 
D.10D[ CATES CIRCUIT BOARD EC 504 

i 

tld.■ NN oaad.■ t■• ot toar "OR• ptee. 
CRJ throap CRS eaablae· witl! ta am1 all ~ 
CRlO ocabl.■• wit.11.14 to tqna t111D ■..-nte '-- . 
lnpa~ "01" pt.a. Cll1 and m2 oamb1ne witll: 11 llldle 
CR6 111d C2l"7 eoald.rl• wl tit 14 t.o fOl"ll t.w ■9PU"•'- tw 
inpat "OP «at.•• • 

I 

When O wlts 1■ •ppUed to mT of it.be 
inpat.■ ot c "OR" pt.e (B,F or R), t.he Gilt~ (8) 
will "be O wlt■• When ~ wlta 1• applied to all 
or the tnJ'Qt■, tbe out'pat will be ~-- wlta. t 

CR/ 
-C .... - TPI - II ..... l .__. 

CRI. _o ..... -;! - ... , .. 
-/2 

CR1 .... .... 
CR~ -1 _p ..._, Ill 

.. _----■--1..-•1--,-~ ..,. I ..... ,.. 
-/2 

Et£ 

I 
I 

i 

i 
I 
I 
I 

_£l 
I 
I 
I 

_Fi 
- I 

HI 
- i 

CMD COIIIIICTIONI AIII IIOIIE .. ,_., IY LDTa• , 
TDT IIOIIITI Altl ..... IINTID IY ■·--~ 

CRJ ... .... 
CIH .. . ..... 
ClfS 

.. ■ .. -, 

CRIO ... -.. .. 

.... , 

~ rr, -
D ---

N ·tr If# : p" $ 

- Tl'~ B l -
: .I 
·= 

-12 

-/2 

,C • --II 

177504 

I IL ■I 

DATI 1-12-61 
FILE N0.24-Al2"'134AA 
.... JI;.? 7 CNIID. ,- J 
..... -.:a.. JANID. ,U 

T~oa.-,ir.tE 
177504 



(NPN) IN\/E.R,E~(l) 
i 

EC512 Cl~ IOARD EC512 177512 
I SYIIIOLI IIIVIIIOIIS 

177512 Thi• card consists or two identi~ IPN 
.... - ---

~ 
co_-tt mtter a.-..,li!"ien which proTlde nn ~vet"ted 
OUtJ'llt Si8°1U.• ! 

I 

~ 1 
I 

~ and ~ hu , NYerse bi~• or -~"t~ 
+ ;+ ;• H + ~,♦ :4• ++ + • 

~ Nc-,I 

♦ + -+ ♦ + + ". + i + + ♦ • 

C 
-6 'IOlt•, e collecton of ~ and Q2 .ve -4....,.it at - groand 1)Dtent.id "Y CR]. and i.• :fith 'l O mt 

IP " ■i 1111sl anplled at point '9 and D, Qi_ and~ -~ dl"l.ftll .,,.. I 
!: , into ■atur~tion, causinl! the collttetor •tial.a to 

" b-9cn111tt -6 volts tor the duratian nt- the in"'t si.-,1. 

• -NIIJ·D•~-•2=~~!~~~ " 
I 

♦ 00 + + :t., .. ♦ij + + 
• I 

I 

.,, "" L 
I 

iii .. 
" -~ , 

+ ++ ♦ ♦ +++ ++ • 
~ i 

I 

C \11.0wS i 
CCOLLICTORI 

I -I - BOTTOM VIIW 
( IASI) os TIIANIIITOR NOTE: ~--·-

I RIFEII TO 10 .. WD FOIi IMRICIN 

(EMITTER) 
INFO•MATION : 

+'- I 

+ IIIP. TILITWI TOTAL 
UIII .... Miff •. eT-C AND DUCIIIPTION LOCATlae FUIICTIOII 

CR I Ir flU S 2. DIODE DZ CLAMPING DIODE " ~ --£02 ,.. 
ot. : -c. C'R2 SAME AS CRI 

.. .. ol \) I 

l I IIAl~n 2 RESISTOR FIXED 15K OHM~ BASE:. BIAS _ TP3 
2 11818A 2 II II -...._nn " Slt;N.61 INPUT R2 ~I(). 3 SAME AS R2. II II & ...........,-· -· OUi'PUT l \ Q.\ K 

R 4• !lit.A Mi:- .6!1:t RI BASE BIAS '-= Al-33 NPl'\I \M\/£.R.T&.R. R! •~7441 2 Rll='~l~TOR FlXED ~o .... s COLLE:C IUN LOAIJ 
Rl SAME AS R5 • H - 1. 

' +G, 
el !!! 

-l. l 
01 1771n~ 2 TRANSISTOR N-35 INVERTER 

I ... 
02 SAIi~ AS 01 II 0 ~~ -,1. "' 0 ~DZ 

l770IR!!i I CIRCUll CARD. ETCHED It cJ \) 
I 

144495 2 p.an. TIIA .. ~U!litTna 1 
"TP4 lt.3 

t)Q~ 
- a.-.-110YALS 

0 ~'-00 - 1h{ •• II 

l 
I ~ OU1PUT 

t-lPtl ''°""~,t~-.a ~ 
Al-'~5 

"' ~ 
: I I I. 

el !! ' . M -Gt ....... 177512 
_(o 

P • ,."O DATI 5-8- 81 
-\'L g .. "''- FILI N0.24-A25A34 AA 

.... VE.S CIIIID.M.G 
.. - --\"'L ..-.Ew.s.-... 

NOTE: 
T ~o~l;fa1.l!, E -CAIID CONNICTIONI ARI IIIPIIIIINTID ■Y UTTIIII 

TUT POINTI AIII IIINIIINTID IY NUIIIIN- 177512 TC•4TI t••NI 



REF. 
DESIGN. 

RI 
R? 
R3 
Rij 
Ri; 

R6 

R7 
R8 
R9 
Cl 

01 I 

07 

0~ 

,, 

.EC 516 

177516 
/ 300116 

/_ ' A 

U> B 
C\I - C IO 

I'-- D 
I'-- E ,,, -

F 
H .. - NP'> .. IOU> I'-- CD O'I ~ = ~ ~ ! ~ ~ ~ J 

. 
Ill U> -

I~ ~ IO 
u,U 

w 

TELETYPE 
PART NO. 

118180 
J ij3659 
129R51 
177122 

118186 

137601 
179Rl;l1 
18 lfil8 

177105 

1/VV\!:;? 

v 
a:: 

++++ 

:[]i~[ N 

++++ 

C 
(COLLECTOR 

BOTTOM VIEW 
OF TRANSISTOR 

177494 

NOTE: 

K 
L 
M 
N 
p 

R 
s 

E REFER TO SOl6 WO FOR MARKING INFORMATION. 
(EMITTER) 

TOTAL 
QT" NAME AND DESCRIPTION LOCATING FUNCTION 

I RESISTOR FIXED IOK OHMS BASE BIAS 

3 RESISTOR FIXED 560 OHMS COLLECTOR DROPPING 
I RESISTOR FIXED 3300 OHMS BASE Bl\ S 

I RESISTOR FIXED 56 OHMS BASE INPUT 

- caui: AS R2 BASE BIAS 
I RESISTOR FIXED 5600 OHMS DIODE BIAS 

SAME AS R2 COLLECTOR DROPPING 
I RESISTOR FIXED 68 OHMS COLLECTOR DEQe?!N~ 
I RESISTOR FIXED IOK OHMS DIODE BIAS 
I CAPACITOR FIXED .01 INPUT CAPAC I TOR 

2 TRANSi STOR P-22 INVERTER 

- ~AUE AS 01 EMITTER FOLLOWER 
I TRAIISI STOR 2N2001 AMPLI Fl ER 

2 DI ODE SG I 3a! COUPLING DIODE 

! 

POWER PULSER CIRCUIT BOARD EC 516 
THIS CIRCUIT IS USED TO PROVIDE A HIGH CURRENT 15-35 jJ SEC, PULSE 

UPON RECEIPT OF A 6 VOLT POSITIVE TRANSITION AT PINE, 

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 COLLEC;TOR GO TO -6 VOLTS, THIS CAUSES 

! THE EMITTER OF Q2 TO BECOME -6 VOLTS, TURNING ON Q3, 

THREE ALTERNATE OUTPUTS ARE AVAILABLE FROM Q3. 
i 

A. WHEN THE OUTPUT IS TAKEN FROM PIN B. DIODE CR-5 PREVENT$ ANY 
POSITIVE PULSES ON THE LINE FR0-1 APPEARING ON PIN H, T~F Tl~1E 
AND AMPLITUDE OF THE OUTPUT PULSE ~ILL BE IN ACCORDANCE!WITH 
CASES B OR C, : 

I 

SYMBOLS 

B. IF CONNECTED AS SHOWN IN B- THE OUTPUT AT H IS A 6 VOLT:POSITIVE PULSE THAT CAN BE USED TO 

(A) 

B I. 

TRIGGER ij() FLIP-FLOPS AT A REPETITION RATE OF 3 KC, : 

C. THE THIRD ALTERNATIVE PROVl~ES A 6 VOLT POSITIVE PULSE AT A REPETITION RATE OF 3 KC WHEN 
OPERATING INTO A 2 MFD CAPAC I Tl VE INPUT, 

-12 V 
J 

0 
<D 0 
a:: <D 

I() -~ - ,...._ 

·6V 
M 

0:,,:: 

Ir N 
N 

I (Bl 

I 
I ,.__ 

J_a:: 

1 .... 
I~ 
CR- 5 

-12V 

-12v 

0 
<D 
IO 
~ 

D 

0 
N <D 
a: IC) 

·6RV H 

p 1• h 

~ ,~ 
- ... u 

' 

CR·I ~I 

~~-~,~~----r---~r v~ 02 

I (C) 
-12 V 

I C -1 RV 
,s 

I 
r<) 

<D ~ ,5 <D a:: 
lD - ... 

I ---- - -

H 

j. 

-

~-fi !1 ~: .01 
:,,:: (1'J .---=~-+---'-'-.:....:...:-'----+---'--~-'-='~_.;.;.=.c.......::..:...:..:.;.;:;.:__ ______ --+-----------~ ~ a:: -----­.----+------+----t----------------+---------------t 

--~-+----'--'--'--'--'------------------------+--~-----------I 

CRI 177109 
CR2 177108 3 DI ODE D-2 r1 Aup DI CDE 
CR3 SAME AS CR I CLAMP DIODE 
CRll SAME AS CR2 GATE 

EC 177ij9ij I CIRCUIT CARD ETCHED 
I 1111119'i 1 PAn TRA~S I STOii .. 

RIO 118177 I RESISTOR, FIXED 22K OHMS DIODE BIAS 

T 01 
P· 22 

I~ ~P-22 

r<1 ~ R 4 

a:: r<1 l-..f 5 6 :----~---+----I 

I IO~O 
N 

"t6 V a: 1/'l 

N 

-t-6V 

03 
2N2001 

CR'i SAME AS CR2 GATE t. 
F 

~00116 I COVER INSULATING 

NOTE'. 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS II, 

TEST POINTS ARE REPRESENTED BY NUMBERS. 

' 

177516 
REVISIONS ---,--..::..._-=--...::.....,;,..=...__ ___ _ 

ISSUE DATE AUTH .... a 
2 3 - 15 -5z'-T27 8-E ---
3 :0-14-64 842f~--
4 a-11-55 1i45.if:.-

___ 5 4-4-67 93089-
6 5-9-57 9-31j"6•-

- 7 I 1-27-57 94692-:B 
-=----a-12- 2 s=s194692 - T -
·9 2-6-68 97266 

...... APP RG"O VA LS _ 
R uo D E o, 111 

H J;i, A/ 

- ----- - . - -- ---- . - --- -

·-
DATE .; e 6 

-----· 
FILE fljQ .: .; A 2 ~. 2 4 A A 

.,_______ --- - r 

DRAWN. : F ! CHK(, V S 

~GD:- C: " "l APPD 

TELETYPE 
CO R PORAT I C r-. ----------~ 
177516 



-

EC 5 2 7 NPN EMITTER CIROUIT BOARD EC 527 

•~++i•~··~··~· 
♦ .~.+~+~++~+ ♦~-

+ 

-~----~--~=~~~~~~ 
+ ---·- + 

QI 

+ 

A 

• C 
D 
I , 
N 

" • L 

• N 
p 

• • 
---172078 

■OTTOII VIEW 
OF TIIANIIITOII 19Ili 

~------FOLLOWER (6) 
177527 

Ns canl cor,silts ot 3iX l!ledimt po"9T"laitter 
toll~:r,ro use.I tu pl'OTide c:urrS1t gain with no inversir,n 
or cha~,~ in the inpat ei,nlll lev-u. With s9ro\vnlts 
a~ied at th~ baee, sero Yolts &p'PNJ"'J at the rm1tter • 
"1 t.h -6 V n!'?J1.leil, -6 V llJYP911\1"9 at the em tt-.r. i Thi, 
1?11 W.tter tollo:.f8r is used to provide low out.!j>Ut 
ilnpedMce { high current run) on the posi t.1. ve f~ir,,: 
wltag~ t.ransition (-6 to O volt.a.) I 

I 
Cl•TTllll 

111,111 TO IO•WG ,011 IIAIIICINe 
IIWOIIIIA TION +6V +6V 

■A- AND DIICRIPTION LOCATINI "'91CTION 

MITTER LOAD 
II 

II 

II 

COLLECTOR 

ISTOR EMITTER R 

-12v 
+6V 

-l!V 

-12v 

p .,.1 1----+I 

.-----~c ! 

T.P.2 '. 
! 

~ 
CMD CONNICTIONI AIII IIEPRHENTID IY LITTIIII' 
TDT POINTS AIII IIIMIIINTID ■Y NUlll■IIII, 

•'Y■NLI 

N ► A IC . ~, 
J ► C E 

.. ~ 
H ► .EC 
I ► FA 

+6V 

-12v .. a 

-12v 

+6 R .. 

177527 

APPROVALS 
llu• D I•• M 

_,.,, l 

....... 177S27 

DATE 2- 21- 61 

ENS~ .K. 

TFLETYPE 
CORPORATION 

177527 



,. ....... . 

r 

-

C 
COLLICTOII) 

I IOTTOM VIIW 
(IAI OP TIANIIITOII 
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EC 5 2 8 PNP EMITTER 
~--- ....... FOLLOWER ( 6) 

177528 

CIRCUIT 

This circuit consists ot six mediWR po-"9r- PNP 
ad.tter followers used to pro'ri.de current. 1tain with no 
inYenion or chm@e in the input -.1-grlal lnel. i Wi. th 

BOARD EC 528 
SYMBOLS 

A K 

BF 

J---111.>-c-E 

111ro volte :it thP. hue,_ soro volts appe~rs at the elllitt~r. P 
With -6 V applied, -6 V •y>petU"s at the emitter!t 1 The 
PWF emitter rollover is used t.o provide tut ri e times H,--11!1'>---C 
tor the negat.ive p.oing transitions (O to -6V) . eo to 9 ~ f" A 
provide low Olltput impedance ( hi,h current gainl • P--

' 
! 

IIPII TO 10• WD POI IIAIKIN 
INPOIIIIA TION •IIV 

" II 

• 
II II 

COLLECTOR LOAD 
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" 

N " .. .. • 

Q3 
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Q6 
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' 500 

• 

,, 

C 
COLLICTOII) 

I •oTTOM VIIW 

EC546 

177546 

'-177490 

(IAN I Of' TIIANIIITOII 19TI 
11r,r11 TO 50 .. WD ,011 IIAIIICINe 
11t,01t11ATION, EXCEPT FOIi ltOIITION 
Of P'AIIT NUMIEII. 

( 1•TTllll 

M'- TILITYN TeTAL 
NAME AND DIICllfltT ION LOCATINI ,UNCTION DHIIN ltAIIT NO. QTY. 

RI 30002? I RESISTOR, VARIAILE 500K OHMS TIMING 
R2 118177 I RESISTOR, FIXED 22K OHMS TIMING 
R3 143669 I " " 360 OHMS VOLTAGE DROPPING 
R4 137441 2 II " 1.2K OHMS COLLECTOR LOAD 
115 118156 2 .. .. 5•K OHMS BASE BIAS 
R6 118144 I II II 2 7K OHMS CURRENT LIMIT 
R7 SAME AS R4 COLL.ECTOR LOAD 
R8 SAME AS R5 USE BIAS 
Rt 118186 I IIESISTOR.FIXED 5.6K OHMS CURRENT LIMIT 
RIO 137602 I " " 470 OHMS TEMP. COMPENSATION 

Cl 171829 I CAPACITOR. MYLAR .15MF TIMING 
C2 181618 I " " .OIMF CLAMP 

CRI 177404 l DIODE ZENER 15V REGULATOR 
CR2 178844 I VARISTOR 100A BASE BIAS 
CR3 177108 I DIODE 02 CLAMP 
CR4 1776 II I DIODE IN682 COUPLiNG 

QI 177105 2 TR.ANSISTOR P22 CONTROL 
02 177610 I UNIJUNCTION OSCILLATOR 
Q3 SAME AS QI 

177490 I BOARD ETCHED Cl RCUIT 
144495 3 PAD TRANSISTOR 

GATED OSCILLATOR 
CIRCUIT BOARD EC546 

\ 

IYMNLI 

THIS CAIID CONSISTS OF A CONTROL, OSCILLATOll,I AND 
AMPLi,1111 CIIICUIT. I 

WITN ZEIIO VOLTS Al'"P• CONTIIOL CIIICUIT QI IS IACIC 
IIAKD AIID NON COIIDUCTIN. C114 IS FOIi-RD IIAIID 
PUTTIN• c, AT -12v AND cu••• THE EMITTER ol' oz so 
TIii CHICUIT WILL NOT OSCILLATE. TH£11EFOIIE, THE UT!tUT 
AT•,: II A CONSTANT -• VOLTI. 

I 
p ___., 

WITH •IV AT •ia~ QI IS FOIIWMD IIASED ALL.OWi Ci 
CONDUCTION, THEltEFOltf I Cll4 II NCIC IIAIED. 02 CIIIC IT WILL 
NOW OSCILLATE. THE OUTPUT CW OZ IS FED TO THE AMfLIFIER 
WMfCN MAI All OUTPUT OF -• TO O VOLT PULSES. I 

T*I etllCUIT HAI A) OUTPUT ADJUSTABLE noM !4 TO 45 M.s. 

I 
I 
I 

I 

I 

R3 

GATED 
osc . 

A 

REG. > 
VOLTAGE'-

I ..., _________ .,__---4,...,.__~-:~.A~----e--+·0 +6V 

I 
360 ' • a: 

• 

p / 
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NOTE: 

► x OUT 

:z ► N' ► X a:• >~ • 
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► o N~ >o -12V • in 

/' ' it) 4 

....._. I 

r.:: ► x 
► N 

◄ ► ..: 02 -J ) 
CR4 ·~ 

Iv ·~ IN682 

~ QI 
P22 Cl __ ....... _____ __ 

II 
15 h ~ 

" / J 

ji,j ,J uj ~ 5" 

'~ -l2v 

I 
i 

c2i 
II i 

CAIID CONN!CTIONI AIIE IIEPIIEIENTED IY LETTEIII 
TEST P'OINTI AIIE IIEP'IIEl!NTED IY NUMIIIII 

R6 ... 
2.71( 

N 
a: 
u 

., ' 
a:' 

' 

>x 
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►., 
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H 
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I ,,01,., ,, .. , .... , 

B---t-Q 
(IASE:) 

RE'­
DESIGN 

TIELIETYPE 
PART NO. 

RI 137440 
R2 
R3 
R4 
R!5 
R6 137103 
R7 
RI 
R9 
RIO 

Cl 171579 
C2 
C3 
C4 
C!5 

302707 

C 
(COLLECTOR) 

~302707 

BOTTOM VIEW 
OF TRANSISTOR NOTE 

~ 
I 
C 
D 
E 
F 
H 

L 
M 
N 
1111 

II 

" 

EC~47 

177547 

E 
( EMITTIElll 

RIEFER TO !501.WD FOIi IIAIIICINI 
INFORMATION 

TOTAL 
QTY. 

!5 

!5 

!5 

NAME AND DIESCllfPTION 

RESISTOR FIXED 1000 OHMS 
SAME AS RI 

N 

II 

N 

RESISTOR.FIXED !510 OHMS 
SAME AS R6 

N 

II 

CAPACITOR, MYLAn .47Mr-u. 
SAME AS Cl 

• 
• 

BOARD. ETCHED CIRCUIT 

LO.CATINI FUNCTION 

BIAS 

II 

.. 
INTEGRATtNG RESISTOR 

II 

II 

N 

II 

INTEGRATING CAPACITOR 

•• 
• 
• 

INTEGRATOR (5) CIRCUIT BOARD EC 54 7 
I 

I 

I 
THIS CARD CONSISTS OF FIVE IDENTICAL INTEGRATOR 

CIRCUITS. i 

THE INPUT SIGNALS ARE APPLIED AT TERMINlLs 
P, N,M, L AND J FROM MECHANICALLY OPERATED cqNTACTS 
WHEN THE INPUT IS OPEN, THE OUTPUT IS AT -6 VOLT,. WHEN 
0 VOLTS IS APPLIED TO THE INPUT, THE OUTPUT IS AT O VOLTS, 
THE LEADING EDGE OF THE INPUT SIGNAL WILL BE DELlAYED DUE 
TO THE TIME CONSTANT OF THE CAPACITOR AND THE 51p OHM 
RESISTOR. THE TRAILING EDGE TO THE INPUT SIGNAL Will BE 
DELAYED DUE TO THE TIME CONSTANT OF THE CAPAC TOR, 
510 OHM RESISTOR AND 1000 OHM RESISTOR, 

THE PURPOSE OF THIS CIRCUIT IS TO PREVENTj NOISE 
FROM CONTACT BOUNCE TO GET INTO SUCCEEDING STAGES. 

-6V 
.1 ... 

A 

R6 ........ 
510· 

C 

RB 

N/ 
' 

.. ◄ ,o 
► 0 a: ◄ ► 0 • 

I 

B 

0 

R9 .. • .,., '- D . I/ 
LI, 

& .... 

' 

NOTI: 

510. , 
-6V 

,I' 
E 

RIO - .... ,...,., 
!510 

3: = 

1' 

CAIID CONNECTIONI AH IIENEHNTED IY UTTEIII 
TIIT POINTS AIIE HPIIEIENTIED IY NUMIEIII 

"'. -
510 

'B , 
,._ ... 

SYMBOLS A 

'E , 

~tt 
~GND. 

s --=...+ -6V 

177547 
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--~ ......... 
EC 581 POWER AMPLIFIER ( 2 ) CIRCUIT BOARD EC 581 177581 

177581 THIS CARD CONSISTS OF TWO IDENTICAL TWO-STAGE COMMON EMITTER SYMBOLS ,__ 
AMPLIFIERS. THE OUTPUT TRANSISTOR IS A MEDIUM POWER TYPE'CAPABLE A ~- 1551.IE DATE AUTH·.NO. 
OF DELIVERING A LOAD CURRENT OF UP TO .25 AMPERES. 

~ 
2 10-28-6? 78979 

WITH -0 VOLTS APPLIED AT THE INPUT (H,K), THE INPUT TRANSISTOR 
~ 12- 30-ti~ 79876 
4 5-14-64 79847 

~ (01,3) IS CUT OFF APPLYING A +6 VOLT TO CUT OFF THE OUTPUT - ..... 5 5'-2:-bb 1"11\.2..., 

++o+~ +~+f~~+~++ A TRANSISTOR (02,4). WHEN O VOLTS IS APPLIED TO THE INPUT, :THE INPUT B a TRANSISTOR IS FORWARD BIASED DRIVING THE INPUT OF THE OUT~UT 

~ N_ C 
. I 

TRANSISTOR NEGATIVE TO SATURATE IT. THIS CARD CAN BE USEB WITH 
CD Ng .. ft) - N D LOADS CONNECTED TO POWER SUPPLY VOLTAGES UP TO A NOMINAL 48 VOLTS. o ·o a:a:: a: a a: 

. 
an E .., ,._ 

0 . ,._ 
+ + + + + + + + + + + 

F +6V. r - H i • -Nlf>•an~,-..--~=~~~~~~ J I 

+~:~+~+i~++++ K '· .,,_ L I 
CD v~im ~ ~~~ M 0 ! : A 10 N 

,,, 0 
cou 0 0 0 u: a: a: a: a: a: N r TP-1 

II.I. 
0 ' 

p N i 
R ---++ ++ + ++ + + + + R4 rv ~ I 270 I !_ Q2 

I + \.!!,/ 

' 2N32I3 
C 193217 RI Jv CRI -!--(COLLECTOR) H : 1500 : QI IN482 -

~ 
I 

N-33 I 

8 - BOTTOM VIEW ~--- -::.:::-(BASE) OF TRANSISTOR NOTE: ! -
E REFER TO 5016 WO FOR MARKING - ' 

I 

(EMITTER) INFORMATION 0 : N 0 -6V. a: ,._ ! 
REF. TELETYPE TOTAL .. 

DESIGN PART NO, QTY. NAME ANO DESCRIPTION LOCATING FUNCTION +6V. 

RI 137442 2 RESISTOR FIXED. 1500 OHMS CURRENT LIM IT ' 

.... 
R2 118146 2 RESISTOR FIXED. 4700 OHMS BIAS RESISTOR ' 0 s -

-12V. 
,._ 0 TP-6 . R3 129852 2 RESISTOR FIXED. 2200 OHMS COLLECTOR LOAD a: N 

N .. RB Iv R4 118725 2 RESISTOR FIXED. 270 OHMS CURRENT LIMIT ! 270 I 

I 

\!! 
Q4 

R5 SAME AS RI R5 rv 2N32I3 
K : 1500 I 

Q3 CR2 ~ 
, 

R6 SAME AS R2 
I ..... 

N-33 IN482 
R7 SAME AS R3 -=-=- __._ ..... 1 --6V. r -
RB SAME AS R4 0 , i co 0 I 

a: ,._ I 
APPROVALS 

QI 177106 2 I RANS IS I Ute N- -'-' AMPLIFIER .. I 
I F D "ND R' E OP.M .... 

- -6V, r 1f\i ... ', , 
Q2 1932:>U 2 TRANSISTOR 2N3213 AMPLIFIER i J -i - 12V. I 

Q3 SAME AS QI • i i'4 
► +6V. ll-Nllll■ llll 

~-
,.IIIOD. NO. 177581 -12V. ■-

• GND. Q4 SAME AS 0'2 
I DATE: 8-15-63 

144495 2 p.4n_ TRANSISTOR PO.FILE NO. 33-A25 AA 

' ORAWN.N.A.R. CHKO. .. . . 
193217 I CIRCUIT CARO. ETCHED 

I ENGD. R.E.P. APP() RVA'.'.' 
NOTE: TELETYPE CRI 181619 ~ DIODE IN482 CLAMP 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS I CORPORATION 

CR2 SAME AS CRI II TEST POINTS ARE REPRESENTED BY NUMBERS 
[T10l147 I 177 581 1'Cl,,ll-~4I I . 

.,. ....•. 
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t l' J., .. ? 

~f~2~".. 6 ~· 

,, 

EC589 

177589 

/ ' - + + + + + 

N~~m~ 
A 

N OI 
I 

CIO C 
IO N -r-- 0 0 D 

.,,!:: - • OE a:a:a:a: [ 
0 0 F 

~ ► + + +- H • - "" ., ....... ~=~~!~!~ J 
+ + I( 

en L II) CIO 0 
IO .. 
0 0 0 N ..... 

0 .. 
0 + + <.i. ♦~>~~~>~I " 

I __ _. __ ,.. 

( IAS!) 

M'­
DUIIN 
Ill 
II I 

II I 
11 
li I 

RI 
R7 
RR 
DO 

RlO 

01 
I"\? 

CR1 
('QJ. 

EC 

T!LfTYP[ 
PART NO. 

ll1ITT 

IIBin 

129851 

, '"'no C.') 

~ q) 

17710'> 

:.\r,r;:.,71 
l77ll2 

1 l.~Q".ll 

300J02 
177108 

1 77/..l l 

, ,.,.J,Q'i 

l l,880l. 

• 
C "141104 

( COL~ECTOII) 

IOTTOM VIEW 
OF TRANSISTOR 

[ 

([MITTER) 

TOTAL 
QTY. NAME AND 

2 Resistor 
SAME AS RI 

J Resistor 
SAME AS R3 

SAME AS R3 

'3 Resistor 
SAME AS R6 
SAME AS -R6 

? '1<--,i -♦--
SAME AS R-9 

1 Resiator 

'3 Tra.nsistor 
SAME AS QI . 

SAME AS QI·· 

1 CanA.citor 
2 Canacitor 

SAME AS C2-

1 r. .. ,.,...,.~ +nr 

I ' IJIODE, D4 

2 DIODE D2 
SAME AS G-R2 

1 TH rvle 1N682 

NOT£: 
R!Ff:R TO eo1cwo FOR MARKING AND MFG. 
INFOIIMATION 

DESCRIPTION LOCATING FUNCTION 

l?OO ohllu, Cnll art.nr T.narl 

Ba.se Bias 
':t'1M n>-• C:nll art.n.- T.n•rl 

T- .. _ Tn,...,t 
Crossover 

Collector Loa.d -
lli!C ohms Ti.run'1' 

;:,witch 
Switch 
Inverter 

.022 MFO. Ti.min« 
.002 mtd. ;:;oeedup 

Counli.na 
, n "'"" F~ 1 t•,. 

C-ouPl.1ng 
Gate 
Clamp 
Noise Blockiniz 

1 Tran"istor Pad 

1 Circuit Ca.rd, Etched 

FI lED ONE-SOOT - 2 O O llS 

I 

CIRCUIT BOARD EC589 
: 

SY[-1~0LS 

...6,.. Pl ..L 
E SI OS N N 
. 200.11S 

C F 

Thia circuit prortdea a 200 .,:;:;;-osc::oND output in 
reaponH to a po9iti ve ,.:,ing µulee. In •~• -,ui~~Ant 
st..te ~ is ON and Q2 is OFF. If pin I 1a O wol~-., a 
poeithe input ai~al at pin L will t.um ort ~, i tMv.ing 
ite collector go to -6 YOlta. Th1.9 wUJ. lium on Q.2. The 
collector of Q2 then goH from -6 ftlt-9 \o O volt.a. Thia NO~~iAL OUTPUT -----~.-K po1itin transit.ion is coupled to the base of Ql, keeping L SI t-'l~J 
it oft for a time period deterained b7 lll aad Q.. If' pin OS E 
K is -6 volts, the circuit will not~ to a:positive 200US 
tran11tion at pin L. , N 

The output of the one thct noult& be 1sol&tr1 b7 the 
inverter formed w1 th tr-an.ht.or '..U. A O Y0lt input at p1n...__1_N_v_E_R_T_E_o_o_u_T_P_u_T_,. 
E will make pin J -6 volt,. A -6 90lt input w11i malu pin ~' ~ to O volts. 

Reeiator R6 11 u.aed &e a collector load for i ~ ,....n 1t is not loaded by tht 
input reaistor R7. This kffpS the ti .. -out of t~e circuit 200 MICRO~C:CONDS re­
gardlNI of vhi ch side or the one 1hot ie ueed t'~r a.n output si~al • 

The input is al~ at pin L, the outp11t is: at pin ,T. For a nonaal (O volt 
outP11t puls.,, pin E ill strapped to pin C and pin'. F is strapped to pin •• For 
an inverted l-6 volt) output pulse, pin N is atrapped to pin &. 

L( 

/ 
k '-

E/ 

' 
NOTE: 

-I 2V 

.11\. CR4 
....... , ... 
IN682 

I I C 2 ---t 1 \.ooeMID 
f'8 .. 

V 
3.3 K 

QI 

P22 

C3 CRI 

I{ - ._ I 

..- I 

.002 MFO 
04 

:.: 
r<: N 
a: N 

R6 

V 
3.3 K 

R7 
A 

V 
3.3 K 

-
~ 

' 
! 

I 

- !-

I 
I :.:: 

:.:: OI N 
~ a:: . 

N 

i ,,, 
CI : CR: ~ T I MFO 

~1 -l111 ~~•Mlll__.~_. ____ \J_~'-N 
{ r-- ,..... , 

.022 MFD D2 

.-

' 
I 

02 

P22 

-12V 

.I " 
◄• :.:: 

N 
Cl: >~ 

03 

P22 

___ A,...>~ Ca R 0 

---H-)~+6V 

---p-) ·6\1 

---R-)➔ -12 V 

-6V 
.l°I' 

~ , CR i3 - .. 
D2 

' J / 0 
L&J 
a: -

~--, g 
C I L&.t 

~--..J a: ---, (/) 
E I <( 

~- - _, c.. ---, 
N I : 

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

~--.J~ 

177589 
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1'1'00. NO 17 7589 
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PO. FILE ~O 2-96.134.184A 

DRAWN S.W . . CHK0'1M~. 

E NGO IF. K. H. APPO ,_. i/1 

TELETYPE 
CORPORATION 

177589 
l[Tt:114 ■ 1 ~/ 

J 



.,. 
DUIIN 

n,t-­o, 
it) ,.__ 

.., !::: 

.... 
1ft OI 

in 
0 0 .... 
0 

-
0 

0 
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EC597 P'IlED ON.F.-SWT -I MS CIRCUIT BOARD EC597 177597 

177597 
Thia circuit pron-.S. • I MILLI SECOND out;put in 

reaponH to a ~itin ~ing ~lee. In th• quitH.,,t. 
(NOTE i l 

K~I J L SI 

' 

OAT( AUTH NO 

A 
I 
C 
D 
I[ , 

-----------"" ■ t..t.e .1. is dN and Q2 is OF!'. It pin I 1a o wolts, a 
po1it.h• input 1191&1 at pin L will am ert ~. taaYing 
it.a collector go to -6 't'Olt.1. ru. wUl lum on ~. The 
collector ot Q2 than goN .trcn -6 91111\e lo 0 vol1t■• Thi• 
poeitin tran1it.ion 11 coupled to the bas.• ot QI!, keeping l---------~"""'-....1..1c....::::.;._.::.~~.::::.a::---1 
it ort tor a t1M period detel'llined b)' Ill ad c;i. If' pi 
~ h -6 wlts, th• circuit will net Nlf A to ~ poaitin 

0 

• IC 

....... 2=~~!~~~ 

:~'-'-:-~ 
C 141104 

( COLLICTOII) 

I[ 

IOTTOIII VIIW 
o, TaANIIITOII •gyr: 

" J 

" L 
111 
N , 
• • 

U•TTUI 
ltl,_11 TO 10 .. WD ,011 IIIAIIICINI AND MFG. 
IN,OltlllA TION 

TOTAL 
Qn 

l 

NAIii[ AND Dl:ICIIIPTION LOCATINI ,.UNCTION 

Cir~~it Card ached 

t.r.,ait.ion at pin L. : 
L 

K 
s10s 
p 11MS 

J 

The output or t.h• C111e 1hot 911od.a lae iaola~ed bJ the NOTE 3 
in-Yerter toraed ld.t.h t.nmi■tor :.U. l O -n,lt inlput at. JQ.1~----------1 
E will aake pin J -6 wolt1. l -6 IIOlt. input ld.lil Jake pin J ,o t.o O volt.a. 

Rni1tor 16 ii 111ed &e a collect.or load tori ~ .._ it. h not loaded b)' th 
input· re111tor R7. Tb11 keep• the u .. out ot the circuit I MILLISECOND re-
prdl•• ot .tiieb ■id• of the one 1hot. la u•ed ior an output. 1191&1. · 

The input 11 al-,a at pin L, the outp1t. is: at pin J. For a aonaal. (0 YOl 
outJ111t pulett 1 pin I ii 1t.ra~ to pin C and ;:,in! , h ■trapped to pin ■• For 
an inverted \-6 wlt) oat.pat pulH, pin N 1a 1t~pped to pin I. 

-12v 

CR4 

CJ Cit I 

L < I 
002MPII D4 

" Ill a • 
k 

Ill , 
3.3 IC 

117 

E 
3.3 IC 

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

I 
' 

-= 1ft N 
IC N 

C4 

WD 

N 

v.-----A ➔) C. IID 
___ H___.) ♦ IY 

---p-)•-•v 
--- 11-)~ -I IV 

-ltv -IV 

QJ 

<ill I 
DZ 

.-oe - 177597 

177597 
I 

II 



t ...... 9 

- T.: ,l~':, I ~· 

N .-
0 
;;; 

(Ill) 0 
If) 

.,., 
.. 
2 • c., 
l&,I 

+ 

B ---+0:: 
(BASE) 

r 

/ PLASTIC TUBING 

:~~:f.i:f~~~f 
C '-1120•2 

(COLLECTOII) 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 

~ 
I 
C 
D 
E 
F 
H 

L 
1111 

N ., 
II 

~ 

ECI04 

3()3104 

E 
( EMITTER) 

REFER TO 5016WD FOR MARi(:NG 
INFORMATION 

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

Caoacitor. 4 MFC, Integration Cap. 

CR1 1 '771 nA 2 Diode. D2 Clum 

,, 129851 2 ::1--"-~~ .. FiY..i '1300 cu... R .... ?i•• 
R2 1181.LJ.. 1 Resistor. Fixed 27oo"""o~tas-.___.,_.."lll,. ............. !!I".,-.------~ 
Rl 118180 2 R•istor. Fixed lOK Ohms " " 

" " 
R 'i l l?.1..1. 1 2 R••; ~tor_ Fi ,rarl 1200 Ohm Co11 Actor Load 
AA ::iame as RJ Base 3ias 
R? SAME AS RI ,, ,, 
~ Saona A!II RI§ t--'----+------+---+- Collector Load 

lm05 2 Transistor. P22 Amplifier 
S•m• •• al II 

l c1rcu1 t t;~ro • .c:.t.cnea 

144495 2 PAD. TRANSISTOR 

60288 RM I .j/4 IN. TUBING• PLASTIC 

I 

INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD ECI04 
! 

SYMBOLS 

H L 

the pvpoae or thia cil"ellit. 1a to rej•~t. noiae 
pal•• or 6 MILLISECONDS or leN in tiae durat.~on, and 
to pu• pulae• haring lon,rer tiae duration. Th•; circuit. 
producea a nol'IUl. or invert.ad output -«iich is de~ayed 

__., IPS -

~ 
approdaa~ I MILLISECONDS : 

ltl, R, and Cl •" connected to t\anct.1"'1 as an 
integrat.ion circuit, r.ile Ql, ~ aad u80ciated circuit17 
resh~ •i~l• t,hieh ~ passed b7 the int.P.«ration circui' • 
Nonnally the input at H is 91.ther O or -6 •olts.i Ir Hl'O, -----------­
':ll is non-c:onductinr, and it -6 V, Q.l is satur=Lt~, bias current supplied 
throu~h Rl and R2. :.a Vld Q2 fora a regwterati •• a1!1plifier which sharpen• up 
the bte,rrated input shnal. Nol'lll&l and inwertel:t outputs are a•ailable at 
"I" and "L"o 

THE NORMAL OUTPUT,K, HAS A RIIE TIME OF LE;ss THAN 8 MICROSECOND. THE 
INVERTED OUTPUT IS NOT USEAaLE IECAUSE OF ITS LONG ,tltSE TIME. 

A<i,"-----, 
' 

NOTES: 

RI 
•AA 
vv. 
3300 

+6V 

-12V -6V 
4 4 

01 
P22 

1 

L 

I. TERMINAL "A'MAY BE CONNECTED TO AN EXTERNAL 
COMPONENT FOR LONGER TIME DELAY. 

' I 

R7 
• A •Y• 
HOO 

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

-12V -6V 
j 

► 0 N 1"1<.o a:~ p N 
a:<.N u- - O 

◄ -
--------) K 

(;? .~ .,~~ 
a:~Q 

• I 7 
t 

+6V 

02 
P22 

~ GRD. 

~-6V 

~ -12V 

~ +6V 

3 0 3104 

APPRCVALS 
E OP' M 

~ 
, y 

l[ ... UM■IEII 

P'IIOD NO !03104 

DATE 10- 1-54 

PO FILE N02-96.134.184A 

ORAWfiil G.RS. CMK[\, ,,,,,h,. 
ENGO 1.5.K APPO ;•·H•· 

TELETYPE 
CORPORATtQN 

30 3104 

I 
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ECll9 FLIP-FLOP CIRCUIT BOARD EC 119 303119 
THE FLIP-FLOP CONSISTS OF A REGENERATIVE RING OF TWO TRANSISTO~ SYMBOLS REVISIONS 

303119 WITH TIIE OUTPUT OF THE FIRST CONNECTED TO TIIE INPUT OFlTHE ,., .. ,. ISSU£1 DATE AUTH NO 
AND VICE VERSA. WITH THIS ARRANGEMENT WHEN ONE TRANSi TOR IS M C ..... I 4-8"'65 ~95-R It • -
CONDUCTING, THE OTHER IS CUT OFF. THE COLLECTOR VOLTA .E Of THE PIA IA 
•oFF• TRANSISTOR IS CLAMPED TO -6V BY THE CLAMP DIODE ~ND THE A-. POB N-L ··-

/_ ~ COLLECTOR OF THE •oN• TRANSISTOR WILL HAVE A POTENTIAL OF -.3V. D ➔ OB ·-FF + ]~ + 

]]~[[ 
I THE STATE OF THE FLIP-FLOP IS CHANGED BY APPLYING l !POSITIVE F _. OA 

r -K N en C PULSE TO A SET INPUT Of THE CONDUCTING TRANSISTOR, PRO~IDING A H- POA - ~ ~ t D PRIMING VOLTAGE IS PRESENT. THIS POSITIVE PULSE IS Dl~FERENTIATED PIB 18 -
(') E AND USED TO TURN THE "ON" TRANSISTOR OFF. A -6V APPLIED TO THE ' ' llf)O .... ..... 
(') F PRIMING RESISTOR WILL INHIBIT THE POSITIVE PULSE FROM REACHING THE J E -4- + H BASE OF THE TRANSISTOR, BY PREVEMTING THE CONDUCTION OF THE GATING • - "' ,., • IC) co ... 11)0,~=~~!~~~ J DIODE. 

!~;:~1 
-+ 

~~~~ 
K 
L •OPERATING CHARACTERISTICS in a, .. 

-
IE 1; M CONDITIONS: VOLTAGE NOMINAL, PRIME INPUTS GROUNDED. ONE MICRO-SECOND RISE TIME FOR THE - ~ -

N INPUT SET PULSE AND A 2000 OHM LOAD RESISTOR FROM THE COLLECTORS TO GROUND. IOU .... - p l&I r RESULTS: THE MINIMUM SET PULSE FOR OPERATION WILL BE IN THE RANGE FROM 2 TO 3,5 VOLTS. + R 

~ CONDITIONS: VOLTAGE NOMINAL, SET PULSE 6 VOLTS (-6 TO 0), ONE MICRO-SECOND RISE TIME FOR 

~302713 

THE SET PULSE AND A 2000 OHM LOAD RESISTOR FROM THE COLLtCTORS TO GROUND. 
r RESULTS: THE MINIMUM PRIME VOLTAGE WILL BE IN THE RJNGE FROM -2 TO -3.5 VOLTS. C . 

(COLLECTOR} -12V . 
a B - BOTTOM VIEW 

(BASE) OF TRANSISTOR NOTE: 
RI FOR MARKING ~ I (INVOUT) R2 

N (NOR OUTl ... L E REFER· TO !5016 WO 
. K . 

INFORMATION "'" V V , 
(EMITTEIII) 1.2K 1.2K 

D2 D2 
REF. TELETYPE TOTAL A .1POBIPR1'b"B) .... .... .. Pll'I -. 

PART NO. QTY. NAME ANO DESCRIPTION LOCATING FUNCTION ' , .... ..., 
~ (PRI 11 B)' J DESIGN 

DIFFERENTIATING COUPLING CRI CR2 CI TO Cij 177332 ij CAPAC I TOR CE RAM IC • 002 MFD ~i· :Ill: ~ 
0: N - N :Ill: )I: 

N r<) 

-6RV r<) a, N 
r<) a: a: ,.; a: N CRI TO CR6 177108 6 DIODE. D2 CLAMP AND GATING 

OB .002 > 
D ~ ~ 

0q2 1B 
RI TO R2 13H41 2 R::SISTOR FIXED 1.2K COLLECTOR LOAD - } ~ E 
R3 TO R8 11 o 177 6 RESISTOR FIX ED 2 2K PR1ME AND BIAS - (SET'b'B) Cl 

c 3 (SET"l"B) R9 TO RIO 13760LI 2 RESISTOR, FIXED 620 BAS!: BIAS 
R 11 TO R 12 I 29B51 2 RESISTOR FIXED 3. 3K CROSS COUPLING 

N~ ,~ QI Q2 ~~ ,N 
01 TO 02 177105 2 TRANSISTOR P2 2 SWIHH C - --o o- C 

I ijijij95 2 PAD TRANSISTOR 
>q P22 P22 

{~ 
-EC 302713 I CIRCUIT CARD, ETCHED en 0 

~ 
N 
ID ~ a: 

OA .002 ~: ) 02 IA APPROVALS .002 
F ~ ~ - .... .... - 1 I--) C °j/jf( IE OP M .... , ...... 

(SET"O"A) C2 -CR4 > > CR5 c4 (SET"l"A) 1/} (_..------,--'. 
:Ill: v :Ill: co :ll:: a.:: I " N N 

II') 
a: N N .... 

l[ .... Ulf■ UII a: a: a: N N N N 

P'ltOD NO 1 3 0 3 I I 9 

H ~ (PRl"d' Al 
PIA .. DATE 1-21-€5 .._ POA , M 

+6V + 6V (PRl"f'Al ~O FILE NO 1-Al34/132AA 
I 

DUMI G.R.S CHKO~~ 

N )GRD EIIIGD FHK APPO ii ..f JJ 
NOTE: ! 

P) ·6V TELETYPE CAIID CONNECTIONS ARE REPRESENTED BY LETTERS i R ) -12v CORPORATION 
S )•6V 303119 t 1' -~ .. • • 

';. 1. •• • ~·, 
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EC 121 4 PULSE AMPLIFIERS CIRCIUIT BOARD EC 121 303121 
SYMBOLS 

303121 THIS CIRCUIT IS A CAPACITIVE COUPLED PULSE AMPLIFIER WHICH ISSUE DATE AUTH NO 

CONVERTS A NEGATIVE GOING TRANSITION APPLIED TO INPUT CD INTO A -1 8-23-67 18728-R 
NARROW POSITIVE OUTPUT PULSE AT@(1oµsEC ±2µSEC DURA1ION ). '-2 2 6-68 9771;.,;. 

~ ,, IN THE STATIC CONDITION, WITH O VOLTS APPLIED TO INPUT (D, THE - A OUTPUT (y1s CLAMPED AT -6 VOLTS, . • 0 + + + + + + -

~~5 
I 

NN ..,_ - C 
ro - N N a, N ~ 

Ii': ~~ 0 a a: 0 a: a I~ a: a: D 
.,, ro 0 E 

+ + 
F 

+ + + H • -Nlf>'llt'C~~~~~=~~!~~~ J 
. 

+ + 

m ~~:er++~~~~ 
K 

C L 
- <t M (\J IO 

,.., ,.., a: a - a: a:05 o ooa:a: N 
cou 0 (,) .., p 

+ + + + + R 

~ CIRCUITS A THRU D 

i 

C 302703 
+6V -12V -6V 

(COLLECTOR) I 
.11\. 

0 @~ FN 
a - BOTTOM VIEW 0 0 

,_ 0 _c 
(BASE) OF TRANSISTOR NOTE: 

N ! -
N 

E REFER TO !5016 WO FOR MARKING 
( EMITTERl INFORMATION I ' 0 0 • / 

REF. TELETYPE TOTAL 0' 
DESIGN PART NO, QTY. NAME AND DESCRIPTION LOCATING FUNCTION 0f-1( ' 

CI-Cij 181618 ij CAPACITOR,,01 MFD DIFFERENTIATION .01 Cl: P22 
0 

0 
2 

CRI 1788 ijij ij VAR I STOR, IOOA BIAS 
.r.R2 177108 ij DIODE D2 CLAMP 
CR3 SAME AS CR2 CLAMP 
CRij SAME AS CRI BIAS 
CR5 SAME AS CRI BIAS 
CR6 SAME AS CR2 CLAMP 
CR? SAME AS CR2 CLAMP 
CRS SAME AS CRI BIAS M 

)GRD 

'5 RI I 18177 ij RESISTOR, FIXED 22K RIAS D )t6V 
R2 SAME AS RI BIAS 
R3 I 3Hij I ij RESISTOR FIXED 1200 COLLECTOR LOAD L ) 6V 
Rij SAME AS R3 
RS SAME NS RI K ) 12V APPROVALS 
R6 SAME AS RI 
Rt SAME AS R3 

D AND R E OP' M . ) 

RS SAME AS R3 J/1;r c____.--z 
CIR. 0 ? 0) 0 0 © 0 ~ '-=-' 

, 

Q 1-Qij 177105 ij TRANSISTOR, P22 AMPILFIER 
\.. ,, 

E-NUM■llll 

A C A Cl RI CRI R3 QI CR3 PIIOD. NO. 303121 
EC 302703 I ETCHED CIRCUIT 

B E B C2 R2 CR8 R4 Q2 CR2 DATE: 12-8-65 

144495 4 PAD TRANSISTOR P.O. FILE N0.2-96,134,184A 
C p s C3 R5 CR~ R7 Q3 CR7 CHKO [\._ • DRAWN PSD 
D N R C4 R6 CR5 R8 Q4 CRE ENGO WRF APPi) ft.ii I , 

NOTE: TELETYP'E 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 

TC-473 
TEST POINTS ARE REPRESENTED BY NUMBERS 303121 

j 
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~----------------------------------,~---------.------------------"'T"'-----------------------------....,. NOTE'. 

,,o.,,e, 
•cH~•• ,., 

X-HOLE 
TC, BE REDRIC:LED TO 
.068 DIA, ( 2 PLS) 

in 
(X) 
rt) 

I ,.-. ---6.n_ 
( IASE:) 

C 
(COLLECT.OR) 

E 

BOTTOM VIE:W 
OF TRANSISTOR 

172062 

NOTE: 

~ 
I 
C 
D 
E:. 
F 
H 

L 
M 
N 
p 

R 
s 

EC 138 INTEGRATED PULSE 
SHAPER 

CIRCUIT BOARD EC &l8 

303,38 
The p11rpose of this .circuit is to reject noise 

pals•• of 20 MILLISECONDS or less in time dur~tion, and 
___ __,_ ________ to pass pulses having lon~er time duration. The: circuit 
1----=...,.=..:-=:::.· •:.:c-=c=MDS=::•=•=-a.=n:.:.___. produces a noriul. or inverted output which is delayed ~'.~ca::·~-approxim&tP.l.y 20 Ml i I l SECONDS 

STlflPI. IIITN " l'T. c-cr• 
. • t-:":':~====,..;,,;~=;,,.,,,,,,-1 cHfeun 11E1 IIISOTO ... 111SOTO Rl, R?. and Cl a.re connected to function as an 
.._ II~ NILf II UIIU NILf •, Ql Q2 • c-cr• ., CCIIIECTai integration circuit, wh1 ... e , and associated circuitry 

1--...;:...-"--....;..-.J-_~-.u• resh~pe signals which ~re pass9'1 by the intP.~rAtion circui'. •• 1 u 

SYMBOLS 

H ___., I PS 
L ...__ 
K --

303131 

'S!..l :aT£ AUTH NO 
- ,_I 1-&-66 1inn>•R.,,. 

--.---+--;.._--1~......::;;....---,1 Nonnally the input at H is either O or -6 volts. Ir zero, __________ __. I 2 2J 
C J 24 

--!.---+--~--1~......::"----,,1Ql is non-conductin~, Md if -6 V, ~l is satur~ted, bi~s current supplied 
--!.---+--...----1~--=:;.....--,1 throui,;h Rl and R:?. :.U ~nd Q2 form a regenerative amplifier which sharpen• 

I 4 2S 
[ 5 a 
f ' 21 up 

--...--+--~--1---=~___. the inte,rrated input simal. Nonn&l. and inverted outputs a.re available a.t 
--!.---+--;-..--1---=:.:.._--,1 "K" and "L", HOWEVER ONLY "K", THE NORMAL OUTPUT SHOULD BE USED Wl1j:N A FAST RISE 

TIME IS DESIRED. 

• 1 21 
.J I 29 
I • ]O 
L 10 JI 
,■ 11 :12 

• 12 . JJ , 1ll J4 

• 14 JS 
s 15 ... 

( EMITTER l 
REFER TO !5016WD FOR MARKING 
INFORMATION 

REF. TELETYPE 
DESIGN PART NO, 

\.J. 137312 

l'7'71NI 
t"D'> 

D1 

R2 ll8llJ. 
1101on 

DI_ 1101'7? 

,-a 
Da 

01 l'T7lD~ 

-

TOTAL 
QTY. 

1 

2 

1 
1 
2 
1 
2 

1 

2 

l 

2 
2 

NAME AND DESCRIPTION 

Caoacitor.lOMF !'~.'! 1JJD 

Diode. 02 

Resistor. Fixed z,00 Ot.a 
Reeistor. Pixed lOK Obas 

R••i llt.nr. Fi Tali 1 ?nn O'"-

Transi■tor. P22 
S-• •• Lll 

c.;1. rcui t Cara. ~T.c heel 

Stran. Bare 2.1.. AWG. 
PAD. TRANs1s 1vn 

LOCATING FUNCTION 

Inte2ration Cao. 

Clamn 

A.,•• AC•• 
I H 

II " 
II " 

Co 11 •ctor Load 
Base 3ias ,, " 
eo11 ector Load 

Amnlitier 

NOTE:: 

-12V -6V 

QI 
PZZ 

' 

R7 
"AA 

"'"'"' 3300 

CAIID CONNECTIONS ARE REPRESENTED IY LETTERS'. 
TEST POINTS ARE: REPRESENTED IY NUIIIERS 

• 
+6V 

-12V -6V 

Q2 
P22 

D ) GRO. 

~-6V 

_.!_-)-12v 

~+6V 

'- ll 

" 

AflPltOVALS 

~ 

PWOD NO 3031 ~-

~D.F'IU N02-H.134.184A 

....... GftS CNKO 

1'.NGC I 5 I( A~ 

TF'LETYPE 
COlFPOAATION 

303138 ......... j 



.. 

,;;:- SLEEVING-9PLS. 

302700 

NOTE: 
REFER TO 6050WD FOR BASIC MARKING INFORMATION 

(iOLLECTOR) 

B BOTTOM VIEW 
(BAS OF TRANSISTOR 

E 
(EMITTER) 

SIXTEEN INHIBIT GATES ARE COMBINED INTO TWO SETS OF EIGHT GATES 
EACH. THE BASES TO EACH SET ARE COMMON, THEREBY PROVIDING TWO DRIVE 
INPUTS. THE COLLECTORS ARE COMBINED IN PAIRS, ONE FROM EACH SET, 
PROVIDING EIGHT •oll"'GATES. THE INPUT TO EACH EMITTER IS SEPERATE. 

© ~ 36 

5.6K 

INHIBIT GATE (16) 
SPECIAL PURPOSE 

-6 
-12 

0Ja@'. ~~ I 

'-

-
® 

P22 P22 

Gl 
A COINCIDENCE OF -&VON THE BASE INPUT AND DY ON ONE OR THE 

OTHER EMITTER INPUT FOR EACH PAIR WILL RESULT IN TURNING ON THE 
RESPECTIVE TRANSISTOR CHANGING THE ASSOCIATED COLLECTOR OUTPUT FROM· 
-&V TO OV. 

®l; 
® @ 

EACH DIODE CLAMPS THE COLLECTOR OUTPUT TO -&V WHEN THE 
ASSOCIATED TRANSi STOR IS NOT CONDUCTING. 

TC474 Cl•HI 

A 
B 

C 
D 

E 
F 

G 

H 

Ci) 
R9 

Rll 

R13 
R15 

R17 
R19 

R21 

R23 

+6 

G) 
R25 

R27 

R29 
R31 

R33 
R35 

R37 

R39 

(3) .©. 
QI Rl 

03 R2 

05 R3 
07 R4 

09 R5 
011 R& 

013 R7 

015 R8 

2 

15 

16 

_@_ (§) _(j) @_ (g) 
-·--

CRl 02 R26 RlO 34 

CR2 04 R28 R12 31 

CR3 06 R30 R14 22 

CR4 QB R32 Rl& 25 

CR5 010 R34 R18 4 
CR& 012 R36 R20 6 

CR7 014 R38 R22 14 

CR8 016 R40 R24 7 

@ 
I 

5.6K. 

~ 
!!! 

+6 

)16 

2-12 

)-6 

Gii) (,";) 

19 35 

17 32 

18 24 
20 26 

9 3 
10 5 

13 11 

29 8 

SYMBOLS 

34 ----1--.i. IN H 
1-----19 

- A 

3~---~- INH ")-

.--<: 
31, --t--<f---

INH 1-----17 

B 

32 
7 INH 

+--c 
22 

INH i----.---,a 

24 

C ,... 

INH }-
'--

·~ ·INH 
I----< ___ 20 

26 

D -
INH~ 

'-

I~ 

INH 
.._ ____ 9 

4 

E 

7 INH }-
I~ 

INH 1------IQ 

F 

l 1NH ")-

'~ 
INH 13 

14 

G 

II 

,... 

INH }-
.... 

1t--C 
INH 

,__ ____ 29 

7-+---

8 

• 1-i ,... 

INH ")-
'-

CIRCUIT BOARD EC 600 

REF. TELETYPE TOTAL NAME AND DESCRIPTION I LOCATING FUNCTION 
DESIG. PART -NO. QTY. 

Rl 143665 8 RESISTOR FIXED 5.1K 'COLLECTOR LOAD 
R7 

R3 
R4 
R5 
RB 
R7 
RB 

UHC AS RI 

SAME AS Rl 
SAME AS Rl 

SAME AS Rl 
SAME AS Rl 
SAME AS Rl 
SAME AS Rl 

rn, t i::r.TnR , n1n 

COLLECTOR LOAD 
COLLECTOR LOAD 
COLLECTOR LOAD 
COLLECTOR LOAD 
COLLECTOR LOAD 
COLLECTOR LOAD 

R9 118186 16 RESISTOR, FIXED 5.6K CURRENT LIMITER 
RlO SAME AS R9 CURRENT LIMITER 
Rll SAME AS R9 CURRENT LIMITER 

1--..:.:R.:..:12=-+---+-,---4-..::S=AM::.:Ec....:A.:.:Sc....:R.:.:9 ____ -+-=C=-=UR.::.:R::::EN.:..:....T L)!!T!!!__ 
Rl 3 SAME AS R9 CURRENT tlM I TER 
R14 SAME AS R9 CURRENT LIMITER 

R15 SAME AS R9 CURRENT LIMITER 
R16 SAME AS R9 CURRENT LIMITER 

Rl 7 SAME AS R9 CURRENT LIMITER 

R18 SAME AS R9 CURRENT LIMITER 

R19 SAME AS R9 CURRENT LIMITER 

R20 SAME AS R9 CURRENT rll MITER 

R21 SAME AS R9 CURRENT 1tl MITER 
R22 SAME AS R9 CURRENT LIMITER 

R23 SAME AS R9 CURRENT LIMITER 
R24 SAME AS R9 CURRENT LIMITER 

R25 .118150 16 RESISTOR, FIXED 15 K BASE BIAS 

R26 SAME AS R25 BASE BIAS 

R27 SAME AS R25 BASE BIAS 
D?O SAME AS R25 BASE BIAS 
R29 SAME AS R25 BASE BIAS 
R30 SAME AS R25 BASE BIAS 
R31 SAME AS R25 BASE BIAS 

R32 SAME AS R25 BASE BIAS 
R33 SAME AS R25 BASE BIAS 

R34 SAME AS R2~ BAOC RIAS 

R35 SAME AS R25 BASE BIAS 
DAOC RIIC 

R37 SAME AS R25 BASE BIAS 
R38 SAME AS R25 BASE BIAS 
R39 SAME AS R25 
R40 SAME AS R25 BASE AIH 

CRl 177108 8 DIODE 02 CLAMP 
CR2 SAME AS CRl r.1 '"P 
CR3 SAME AS CRl CLAMP 
CR4 SAME AS CRl CLAMP 
CR5 SAME AS CR 1 CLAMP 
r.R& OAIIC AS r.Rt r,1 AUP 

CR7 SAME AS CR 1 CLAMP 
CR8 SAME AS· CRl CLAMP 

Ql-016 177105 16 TRANSISTOR P22 GATE 

EC 302700 1 BOARD ETCHED CIRCUIT 
1444~~ ,. Pan TRAMCI CTnR 

144138 24 EYELET 
300116 B COVER, INSULATING 
60340RM SLEEVING 

303600 

REVISIONS 

ISSUE DATE 

1 6-2-64 
2 5-7-65 

3 9-8-65 

AUTH. NO. 

15621-R 
86758 

88959 

APPROVALS 

R AND D E OF M 

~ 

E-NUMBER 133412 

PROD NO. 303600 

t---+---1---4----------1---------.IDATE 8-30-63 1--------------1 RBD FILE 2-96.134.184A 

DRAWN S.W. CHKD. we. M. 

ENGD. J.C.T. APPD. 

TELETYPE 
CORPORATION 

=&-= ~ i----r---t---+---------+------~ 303600 
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EC60'6 EMIJTER ·,oLL-OWER r CIRCUIT BOMO EC801 303606 
-- 8 NPN PLUS 8 PNP SYMBOL "fVISIOIIS - IJIIT( _,,.. 

A~ 

IC -~··S... 

CIRCUITS 
.,. +ev 

CIIICUITS -IZV ;s Z•14·-- ••• ➔Ill 

EC806 B0!806 

-+- +I~+ ++ +I~ A THRU H 
. 
>o J THIU-R @: B~ +-C!I:}+ 2 + + + +~2+ -t 

-@• )N ~ • ~N • ~:~: + 3 +-1::.:}-t 
++ +4~ )® )® c~ ~ 5 + + +{]1[}+5 '(D NH. @ 1'148 

IEI' 
-+-C!C}-r 6 +CE}+ + -+-~ 6-+-e::m::H- @ 

D~ +-{JI[)-+ 7 ~ + ?.~7+-{Dj+ 

~: + -t : 
'+ 8 I ' .. ++ +9~ ©· > .. @. >.., >"" ,.. 

E~ ~lo+CiD+ 1-- H<JID+I~ 

. ~· 
I I +-CJZCJ-+ + ++-Cii!:}+11 ' 

~121 ~ I+ + 12 -12V ). ·-- +n 

F~ + +I~ ++ +~13+ + • CillCltlTS ~-l:W 
+-cE:)-+ 14+-CIC}-+ + ++-cJII:J-T14+-CilD+ [ 28 NOTE--: A THIIU H ~ +tV--+--CJID-+ 15+cllD-+ + 

+~Im CIIICLED NUMIIEIIS DEii-TE ·31 
G~ ~llt ~ 1+ !+ +:1-1- + 

CDlll'OIENTS OR INPUT AND [~•12V 
+17-t- ++ OUTPUT TERMINALS ON J THRU R II 

~~~~~~~NNNNNNNNNN---------- MULTIPLE CIRCUITS. ~••v 

H~ 
~~•,r-·-~~~•~N-O••~~~·~N-OUl91i~·~N-

' 

~:102704 Q) @ @ © @ © 7) {i) {i) tib J 

~ NOTE 

Im t<, ,::• •O SO!IOWO f"OP BASIC MARK1 NG INFOSM1-~T!ON A 29 Q1 R1 R17 19 J 9 Q9 '" 17 f 

•· K 

~c 

B JO Q2 R2 R111 33 K 10 ,. .. 26 ,, ~ COLLECToi.) ' 
C 31 Q3 R:J R19 34 L 11 Q11 R11 llt27 14 

B BOTTOM VIEW 

01· .... L~ ( BAS E OF TIIANSISTOIII D ,32 Q4 R4 R20 35 M 12 - 15 
EE 

( EMITTEII) E 21 Q5; R5' R21 20 N 1 Qn ltn lt29 18 

M~ F 2i Qb R& R22 25 p 2 Q14 R14 R30 ·5 EF . 
Q7 R7 R23 2& Q 3 QI~ R1! «31 & G 23 N 

~ - THIS CARD CONTAINS EIGHT NPN A1110 EIGHT 1'NP' MEDIUM POWER EMITTER 
FOLLOWERS USED TO PROVIDE CUIIIIENT-6AIN WITH NO INVERSION OR CHANGE H 24 Q8 RS R24 27 R 4 Q1& RH f!32 7 F 
IN THE INPUT SIGNAL LEVEL. WI TH ZERO VOL TS A""L I ED AT THE BASE, ZERO 

p V1-VOL TS APPEARS AT THE EMITTER. WITH -n AP'PLIED AT THE BASE, -•v 
APPEARS AT THE EMITTER. THE NP'N EMITTER FOLLOWEii IS USED TO PROV I DE 
LOW OUTPUT IMPEDANCE (HIGH CURRENT GAIN) ON THE P'OSITIVE GOING VOLTAGE 
TRANSITION (-&TOO VOLTS) AND THE PNP EMITTER FOLLOWER IS USED TO 

Q~ 
PROVIDE LOW OUTPUT IMPEDANCE (HIGH CURRENT GAIN) ON THE NEGATIVE 
GOING TRANSITION (0 TO -6 VOLTS). 

RV-. F 

REF TELETYPE TOTAL 
NAME AND DESCRIPTION LOCATING FUNCTION REF. TELETYPE TOTAL 

DESIGN. PART NO. QTY DESIGN. PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

RI 118724 16 RESISTOR, FIXED 220 OHMS COLLECTOR LOAD . 08 SAME AS QI EMITTER FOLLOWER 

R2 SAME AS RI .. 
09 193135 8 TRANSi STOR (PNP) P24 EMITTER FOLLOWER 

R3 .. ' .. QIO SAME AS 09 .. 
R4 .. .. QII .. .. 
R& .. .. 012 " .. 
R6 .. .. 013 " " 
R7 .. .. 014 .. .. 
R8 .. .. 

015 .. .. 
R9. .. .. 016 " .. 
RIO .. .. 
RII .. .. EC 302704 I BOARD, ETCHED CIRCUIT 

Rl2 .. .. 
RU .. .. ---

144495 16 - -PAD, TRAilS I STOR 

Rl4 .. .. 2 STRAP, 24 AWG BARE 

Rl5 .. .. 
' R,16 .. .. 

Rl7 118146 16 RESISTOR, FIXED 4700 OHMS EMITTER LOAD 

Rl8 SAME AS Rl7 .. 
. R!9 .. .. 

R20 .. .. 
R21 .. " 
R22 .. .. .. 
R23 .. .. 
R24 .. .. 
R25 .. .. 
R26 

.. ,\ 

R27 .. .. 
R28 .. .. 
R29 .. .. 
R30 .. .. 

APPROVALS 
R3I .. .. 

D AND R I E OF M 

R32 .. .. 
E-NUMBER 

QI 193134 8 Tnaa.1£' I r'PftD f•••a.•~ .. ,.,.., ~MI TTFA 11:'nl ..,..., .. ,.. PROD NO 101606 

SAME AS QI 
.. DATE ID• 25-63 

02 
PD ,OLE llllG•A,353.219A. .. .. 

03 DRAWN 5,W. I CHIID ~.M. G • 

04 
.. .. 

ENGD J.C.T, IAPPD.t'!llt' 

" 
. TELEJ,,!PE 05 . . 

06 . .. 30'3 606 07 

1111 



• 

.. I j f f CIRCUIT BOARD EC618 f I EC618 RESISTOR CARD '303618 

EC61& 
+ 't I ♦ + + 
+ 1-2+ +-t-
+ +3+ +-t-
+ ... 4 + ... + 
+ 1-5+ ++ 
+ +6..--{~.f. 

~7...,~+ 
.-r~-- 8 ~ +­
~ .... 9 ~ + 
~ 10 ~ +-
~ 11 ~ + 
~-- 12 ~ + 
~ 13 ~i-- +-
~ 14 + + .f. 
♦ + 15 + + + 
+ + 16 ♦ _., +-
+ +111- ++ 

303618 

303il8 
++ +1~ 
+ +- + 2 ~..--. 
+'- +3~----
+ .. + 4 ~ .-. 
++ +5+ + 
++ ♦ 6+ + 
+ ~ ...... 7 ~ 
•~a~-+ 
+~17➔9~ 

+ ---~-- 10 + ♦ 
1-~llt t 
1-~.12 ♦ ♦ 

•~13+ .f. 
+~-14+ + 
+ _., t 15 + + 
+ ♦-

+ + 
♦ 16+ 

+ 17 + 
+ 
+ 

~~~~~~~NNNNNNNNNN---------­m~•1r-owm~m~•~N-OWm~~~·~N-OWm~m~•~N-

L-302102 

NOTE: 
REFER TO 6050 WO FOR BASIC MARKING INFORMATION 

REF TELETYPE TOTAL 
NAME AND DESCRIPTION LOCATING FUNCTION 

DESIGN PART NO. QTY. 

R1-R3I I4366~ 31 5.1K RESISTOR 

EC 302702 1 CI RCU IT CARD, ETCHED 

REF 

DESIGN 

. 
SYMBOL 

-12V ~ 
5.IK 

36_/\/V\R31 9 

r__;\/v\;r 
i_/\/\/ v~• 
, ___ A/✓V~ 

I\ I\ f\ R26 
5J V V ~, 3.J✓v~ 
4~ 

18 I RIT29 28 ---/ 

19 _/ R2 - 27 

30- \ B.L, 20 

B..1...j I 31-· /\_ 
~ 

n-
' 

32-/·, !3 --- / 
I 

33_ -~ 24- 1 

34_/\~. ::j 25--/\\, 

35._~·-1 26-----' \ 

NOTE: IN USE,REPLACE A IN 
SYMBOL WITH TERMINAL 

NUMBER OF CIRCUIT 

ELEMENT USED. 

:r21 
I 
_.RI~ 

/RIL.j 

_F~ 
Rl5 ' 

/ '""--1 
-00 

·\ 
R~9 17-· 

16-- \ ' ,.R111.-j 

15-- .Rlll.._j 

_B..2JLj 10-·· 
I .. Jl..Z.l ; 

11 _ _, v· __j 

12- ..fil.L 

13 I R2~ 

14-./' R24 

6 -12V 

8 -12V 

- 9---12v 

29 -12V 

REVISIONS ssct3 DA TE ,MITH. Nil 
I . - 10-65:0478 B 

APPROVALS 

DANO RI EOFM 

E-NUMBER 

PROO.NO. 303618 
CATE 

PC.FILE N0.G-A.353219A 
CRAWN lcHKC. 
ENGC. MM.HjAPPC. 

TELETYPE 
CORPORATION 

----- ----- ---- ---- ---- --
TELETYPE TOTAL 
PART NO. QTY. 

NAME AND DESCRIPTION LOCATING FUNCTION 

APPROVALS 

D. AMC ~J E CF M 

i-'"·:};c·· ,,v .J' I 
E-NUMIIER 

PROO. NQ 303618 
DATE 5- ze-H 
D.D.FILE NO. G-A353-219A 

RAWN J. hl. ICHl<ll <f-
ENGD. L.K,C. lAPPC. •J.✓• 

TELE 1 '(PE 
CORPORATION 

303618 

"I 



TC474ll·HI 

.. 

EC641 303641 

+ + I +-mm-+ + + +--m:mJ--+ I +--mm-+ 
+---emn-+ 2 +-{IBID-+ +-fillil]-+ + + 2 + + 
+---aaID-+ 3 + + + + ~ 3 + + 
+--{]Bil]--+ 4 + + -+----illillJ-+ + + 4 + + 
+---[]fil}-+ 5 + + +--m:iID-t + + 5 +--00ID-+ 
+--emD-+ 6 + + + + +--imilJ-+ 6 +---00ID-+ 
+--{]iiil]-+ 7 +---iilITI]--+ +---mrnJ-+ + + 7 +---!mID-+ 
+--CwD-+ 8 +--rnmJ-+ + + ~ 8 + + 
+--aBiIJ--+ 9 + + +--{ffi]D--+ + + 9 + + 
+ + 10 + + + + ~ IO +---mm-+-
+ + I I +---cwn---+ +--{mO-+ + + I I +--CmID---+ 
+ + 12 +-£mID--+ + + +--iwID-+ 12 +--fmil-+ 
+ + 13-+--(]ill[]-+ + + -t---iillII]-+ 13 + + 
+ + 14 +--im1I]-+ +--m:m-+ + + 14 + + 
+ + 15 + + + + ~ 15 + + 
+ + 16 + + +--{]BzD-+ + + 16 +-CmD-+ 
+-rnD-+ 17 +---[][Il-+ +--rn:J]-+ +-ail]--+ 17 +---[][lJ-+ 

~~~~~~~NNNNNNNNNN---------­m~~~N-oWm~m~~~N-OWm~m~~~N-oWm~m~~~N-
..... 

NOTE: 
'----- 302705 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

THIS CARD CONTAINS FIVE 00AND" 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 DElECTS THE XR (TRANSMITTER READY) CHARACTER 
PIN 15 DETECTS THE BNI (BLOCK NUMBER 1) 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 

: 4 ! 8 11 11 1' 13 17 18 1! 20 23 24 25 26 

SYMBOL 

DIODE MATRIX 

-

-

15 21 

-

-

-

ALL DI ODES D2 

__ ....;2:...)4 +6V 

I-
0 

,111 

,v 
35 

C1IRCUIT BOARD EC 641 

R 1 11 A 1 An ~ RES I STDR FIXED 1 OK OHMS BI AS RESISTOR 
R2 BIAS RESISTOR SAME AS RI 
R3 BIAS RESISTOR SAME AS Rl 
R4 
RS 

CRI 
CR2 
CR3 
CR4 
CR5 
CR6 
CR6 
CR7 
CRB 
CR9 
CRln 
CRl 1 
CR12 
CR13 
CR14 
CR15 
CR1R 

CRl 7 
r.R1R 

CR1a 

CR20 
CR21 
CR22 

CR24 
CR25 
CR26 
CR27 
CR28 
CR29 
CR30 
CR31 
CR32 
CR33 

CR35 
CR36 
CR37 
CR38 
CR~a 
CR40 

EC 

I 
I 
I 
I 

177108 ko 

I 

I 
I 

I 

I 
I 

I 

! 

302705 \ 1 

144138 85 

SAME AS Rl 
SAME AS Rl 

DIODE D2 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
ornc A< ~Dt 

SAME AS CRI 
SAME AS CRI 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 
OAUC AS r.R• 

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 CRl 
SAME AS CRl 
SAME AS CRI 
SAME AS CRl 
SAME AS CRl 
SAME AS CRl 

CIRCUIT CARD, 

EYELETS 

ETCHED 

BIAS RESISTOR 
BIAS 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 

303641 
REVISIONS 

ISSUE DATE AUTH. NO. 

5-20-64 15620-R 

APPROVALS 

E OF M 

E-NUMBER 

PROO NO .. 303841 

t---+---t---J.1-+--------+---------lDATE 7-6-87 
I t--------------1 
! R8D FILE 2·98.134.184A 

DRAWN s.w. D.S. CHKD. w.e. MC. 

ENGD. I S. K. APPO. B.G.G. 

TELETYPE 
CORPORATION 

I 303641 

I 



TC4?41t-NI 

FLIP-FLOP 

I' 

300116 

3 PLACES"-,_ 

302712 
NOTE: 

R_EFER TO 60~WD FOR BASIC MARKING INFORMATION 
C 
(COLLECTOR) 

B BOTTOM VIEW 
(BA E OF TRANSISTOR 

(EMITTER) 

THE FLIP-FLOP CONSISTS OF A REGENERATIVE RI NG OF TWO TRANSISTORS, WI TH 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 CIODE AND THE COLLECTOR OF THE "ON" TRANSISTOR WILL HAVE-A POTENTIAL DF -.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 VO.t.TAGE IS PRESENT. THIS POSIT!~ PULSE IS DIFFERENTIATED 
AND USEC 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 E VOLTS (-6 TO 0), 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,eac 
NOTE: 

Cl RCLED NUMBERS DESIGNATE COMPONENTS 
· OR INPUT AND OUTPUT TERMINALS ON 
MULTIPLE CIRCUITS. SEE TABLE BELOW. 

@) ~ l (INV OUT) 

@: .,.,.., F 
"' > 0 ~ ': @ 
"';> 

OB. 002 

@f---i: ' 
(SET non B) 

@ 
~ , @ 
-

I 

< ~ 

@) ~ 
OA .002 ~-:::;.:, <> 

@ ~ I - ;:., "'-

G) 

I. 2K 

,□3. ... 
@ 

@ 

-12V 

1 © 
A 

y - V 
1.2K 

- D~ I 

l !!' 

@) 
-6RV 

P22 P22 

0 

® 

g 
"' '° 

< 

----' 1-'-1-)-+ - I2V 

9,-----..;;.3~) GRD. 

16 ) +6V 
36 

-----) +6V 
____ I_O_) -6RV 

(NOR.OUT) N'-@ 
,, 28 

£::,;@ 
>"' "' r,; © 

02 IB 

~® 
(SET "I" Bl 

@ 
@ 

~ , "' - C 

.002 IA 

..... ~M ® 
(SET "O" Al@"' k®' "'< © @) 

G)< )I:: :=a:: 

"' "' 

(SET "I" Al 

"' "' "'< "' "'@ 
110 11A) PIA, 

+6V +6V (PRI "I" Al 

NOTE: SYMBOLS 
INPUT AND OUTPUT TERMINALS NEED NOT 
APPEAR IN ORDER SHOWN. UNUSED 
TERMINALS MAY BE OMITTED. 

35 311 26 27 9 8 

• • ' • t ♦ 
PIA IA PIA IA 

Pd~ A IA 
30- POB N-I2 22- POB N.,__ Ill 7 -

N_ I 

31- OB 23- OB 6- OB 
FF FF 

OA 
FF 

28- OA ,a- OA 11-

29- POA 
I-13 

19- POA 
I,__ 17 

5- POA 
I,......._ 2 

PIB I B PIB I B PIB I B 

' ' ' ' ' ' 32 A 33 211 B 25 21 
C 

20 

TABLE 

G) 0 G) ® G) © G) @ G) @ @ @ @ @) @ @ @ @ @ 

A Rl9 R7 R20 Rl3 RI R2 RB R2I Rill R22 Cl C2 C3 Cl! CRI CR2 CRl3 CRIii CR3 

B R23 R9 R211 RI 5 R3 Rll RIO R25 Rl6 R26 C5 C6 C7 ca CR5 CR6 CR 15 CR 16 CR7 

C R27 R II R28 Rl7 R5 R6 Rl2 R29 RIB R30 C9 CIO C II Ci2 CR9 CRIO CRl7 CRIB CR 11 

(20) 1(21) ® (23) (24) (25) @ @) @ ~ @ @ @ @ @) 
A CR4 Qll Q3 13 30 31 28 29 12 32 33 311 35 R3I R32 

B CRB QI Q2 17 22 23 18 19 14 24 25 27 26 R33 R34 

C CRl2 Q6 Q5 2 7 6 11 5 I 21 20 8 9 R35 R36 

REF 
DESIG 

Cl Cl2 

CR I-
CRIB 

RI R6 

R7-Rl2 

Rl3-R3C 

R31-R3f 

01-06 

EC 

) CIRCUT BOARD EC 671 
TELETYPE f0TAI,. 
PART NO. iOTY. NAME AND DESCRIPTION LOCATNG FUNCTION 

177332 [ 12 CAPACITOR, .002 MFD DIFFERENTIATING & 
COUPLING 

I7710B 18 DIODE, D2 GATING AND CLAMP 

1374111 

129851 

I IB 177 

1376011 

I77tn~ 

11-1111195 

302712 

300116 

6 

I 6 

\ 18 

6 

16 

I I 

i 
I 

: 

: 
I 

I 

I 

I 
I 
I 

I 

i 
I 

I 

I 
I 
I 

i 

! 
I 
I 
I 
I 
I 

I 
: 
i 

3 

lj 

RESISTOR, FIXED 1200 OHM COLLECTOR LOAD 

RESISTOR Fl XEO 3300 OHM! CROSS COUPLING 

RESISTOR, FIXED 22K OHMS BIAS AND PRIMING 

RESISTOR FIXED 620 OHMS BIAS 

TRAN SJ STOR P22 SWITCH 

PAO TRANSi STOR 

CIRCUIT CARD, ETCHED 

COVER, INSULATING 

STRAP, BARE 211 AWG 

303671 
REVISIONS 

IISUE DATE AIJTN. ND. 
11-8-65 16795-R 

' 

APPROVALS 

R AND D 

/·i1'-
l•NUIIIIII 

P110D, NO. 3036 7 I 

Io, M 

L- \ 

-------+'--+-----------+-------- .. •_r_i __ ,_-2_0_-_s5--------1 
r---;----++- 1 -+---------t-------l11ao FILE I-A 1311 'I 32AA 

DIIAWN G.R.S. CHICD. ( I 

ENID. F E.M. AP'P'D. ' 1 

TELETYPE 
COIIPOIIATION 

303671 



I 

A 

-

I 

-

C 

-

D 

-

E 

-

F 

-

TC 474 (11-6$} I 

r 

I 2 

300116 COVER7 
2 PLACES 1 

• I 

'-308474 

NOTE: 

3 

144495 PAD-
14 PLACES 

REFER TO 6O5OWD FOR BASIC MARKING INFORMATION £l e 
(COLLECTOR) 

B BOTTOM VIEW 
(BA E OF TRANSISTOR 

(EMITTER) 

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@ a@ BOTH AT 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 00 AT O VOLTS AND INPUT @ AT -6 VOLTS OR INPUT @ AT 
-6 VOLTS AND INPUT@ AT O VOLTS, TRANSISTOR Ql4 IS BIASED"ON". THE COLLECTOR OF Ql4 WILL 
BE CLAMPED AT -6 VOLTS AND BIAS TRANSISTOR Ql3 "ON". THE OUTPUT© WILL BE CLAMPED 
AT O VOLTS, THE PARITY TREE CIRCUIT CONTAINS EIGHT INPUTS AND ON£ 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 -6V -6V 

ov -6V ov 
-6V ov ov 

LOGIC SYMBOL 

2 

-~-3 

13 rYB-i~ 14 
17 

23 ~ :) 
24 

~~ 34 

35 

I 2 I 3 I 

@ 

® 

4 I 5 

PAR ITV LOGIC 

~35 
2- !---"""v"''GKI 

+6V 

,., ~><. 
~l:;; 

R32 
AA 

Vy 

4.7K 

~31 l 
3 ~:-+-.. -""v"~'5.6_K._-M I? 

~ 
CR20 

014 .... 

.... 

,, 
+6V 

N "' I'-
II: N 

Rl4 RII 

4.lK 

\!!ii 

23~ ~,-----'7'1 v 5.6K 

~ ~13 
24 ~,-+-+-..J'\,., ~5-.-6K•----1 

Q6 

CR7 .. 
, .... 
CR8 , ... 
,, 

, ... 

+6V 

)>< 
co >""' II:~ N 

R5 

4.7K 

02 

I 6 

-12V -6RV +6V 

;;; )>< 
~~ ,N 

II: ◄ >~ u- ._a@ 
.R29 

~-------+--9......11, QIO 

, V v5.6K 

~ Ri_2 

""5.6K 013 
P22 CRl7 .. 

1""'02 

-12V -&RV 

-12V -6RV 

C~6 

..... 02 

Rl6 
-12V V 

2.7·1<· 

-6RV 

RI 

09 
P22 

+6V 

:~ ~,..,..__ 
r-'\.A..,.,5,-_-6 K ... --1-1 

Q4 

~~6 
,,D2 

CRI , ... 
R9 

rV'v-
4.7K 

03 
P22 

QI 
ARl5 

-12V-v,, 
r; 

P22 2.7K 

0 

~~ 
N 

~a 

-6RV -12V -6RV 

, 

11,19,26 ·~:-----+6V 

5,21,36- ~-----6RV 

1,18,20,32~ ",------12V 

4,12,25,33 ~ 

4 I 

.., 
ii:~ ,N 
u- ._a 

5 

:IC -N "! 
II:< 

I 

+6V 

6 

,.. D2 

CRl2 ... , 
.... ,02 

I 

I 

1 

REF. TELETYPE 
DESIG. PART NO. 

RI-R2 1181815 

R3-RII 11811111 
R5 118146 
R6 118187 

R7-R8 

R9 
RIO 

RI I 
Rl2 

Rl3-RIII 

R15-Rl6 
Rl7-RIS 

Rl9 

R20 
R21 ,~'711111 

R22 
R23 
D~ll 

R26 
R<>I< 

R27-R21 
R30-R3 

R32 
R33 

R311~R3! 

ra,_ro. 177108 
CRII-CR! 181619 

CR6 
CR7-C~ 
CR9-CRl3 

CRl4-<:Rl5 

CRl6·CRl9 

CR20<R21 

QI 177105 

02 300455 

03 
QII 

Q6 

06-07 

08-0!1 

QIO 

Q II 

012 

013 

0111 

:30811711 

111111195 

300116 

T01lll 
QTY. 

Ill 

6 
7' 
7 

I 

' 

: 

i 
I 
I 

13 

a 
I 
! 
I 
I 
I 

I 
I 

~ 
-,, 

i 
I 
I 
! 
I 
I 
I 
i 
I 
I 

,i 
i 
I 

14 

i 
2, 

f 

' 

I 

I I 

CIRCUIT BOARD 

NAME AND DESCRIPTION 

RESISTOR, 5,600 OHMS 

RESISTOR 2 700 OHMS 

RESISTOR II 700 OHMS 
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 
D~~, STOR I ftftft ftUU~ 

SAME AS RI 

SAMF Al: R!'i 

SAME AS R6 
SAME AS R5 
NUC Al: RR 

SAME AS RI 
SAME ·As R3 

SAME AS R5 
SAME AS R6 

SAME AS RI 

DIODE D2 
DIODE, INll82 

l:AUF AS CRI 

SAME AS CRII 

SAME AS CRI 

C! IUC' .l~ l'IHI 

SAME AS CRI 

SAME AS CRII 

TRANSISTOR. P<><> 
TRANSi STOR, 2N69i' 

SAME AS 01 
SAME AS 02 

SAME AS 01 

SAME AS 02 

SAUF Al: n1 

SAME AS 02 

SAME .AS O I 

SAME AS 02 
srnc H n1 
~me HM 

r.1 or,uT r&Dn FTr.MFn 

PAD, TRANSISTOR 

COVER, INSULATING 

I ' I 

LOCATING FUNCTION 303680 A 

GATE INPUT 

COLLECTOR I nan REVISION.$ 
BASE INPUT ISSUE DATE AUTH. NO. 
COLLECTOR LOAD I 10-18-87 18789-R 
GATE INPUT 

BASE INPUT 
COLLECTOR IOAD 
BASE INPUT 
COLLECTOR LOAD 

GATE INPUT 
rn, • Fr.TnR • nan 

GATE IN PUT 
COLLECTOR LOAD I 
BASE INPUT 
""' I C',.Tnll In.al\ 

GATE INPUT 
R&CF INPUT 
rn,, crTnD 1nan 

BASE INPUT 
rn11FrTnD ,nan 

GATE INPUT 
COLLECTOR LOAD 

BASE INPUT 
COLLECTOR LOAD 

GATE INPUT 

C 
CLAMP 
GATE 

'l'I AUD 

GATE 

CLAMP 

~•Tc 

CLAMP ,__ 
GATE 

~WITl'M 

SWITCH 

SWITCH 
SWITCH 

SWITCH D 
l:WITC'.M 

OWITl'M 

SWITCH 

SWITCH 
l:WITC'.M 

OWITl'M 

.OWITrM 

E 

APPROVALS 

D AND R • E OF M 

/1/K C--7 
E·NUMBER 

PROD.NO. 303680 

F i-----t----+--+'-+---------+-------~D,lTE 8-17-87 
! ------------t---;----+-+-1~--------+---------4 P. D. FILE NO. II-All5Cl.237A 

I 

I 

I 

1 I I I 

DRAWN M.J.N. CHK!t.fJ 

ENGD. W.R.F. 
I -

APPD. 

TELETYPE 
CORPORATION 

303680 

' I 

-



EC682 COITACT SIGNAL I C II CU IT IDIID 303682 
.. 

------- SN~PEII CIRCUITS -··--.:!•' ·-
-1:n 

~ Nft • 7_..,,_----.. - - .~ -----J • 
♦ .,. ·~~·· ♦ > RESET 

◄ + + Z ♦-c:iii)-+ I +-ciD-+ ~. DRIVER • en 1 

+-{ii:J-+5+ + 11 ~5+ + ;◄ 
+ +4+ ♦♦ + ti 4+ + 41 ►-

. +-ai:]-+ 5 + + +-ciii:]-+ +:OEJ:+ 5 +-c::u::::J-+ 
♦ ♦-~♦ ·!E::®t•+ ♦ 

______... 

+-ui:J"+ 7 I ti ♦--Ciiz:}-+ ~ 7 +-c:n:::J-+ ~ 
115 I 

PIii AA• .. 
+ +I 9 ♦--ci!O-+ ~ I+ + " ~ 

.,yy --, n "- H en I 

+-ciii:)-+ • ~ ~ +-mo-+ • ♦-1I]i[}-+ 1211 

~10~ IIO +:{!(0;+10::sa:: • > - ' II 1 ·!!::®k II I ~◄ 

+-uii]J-+'12~~~12+-{l]§J+ - ◄ ► ~ 
+-ciii:J-+13 1 I II II 13 ♦ ♦ 

, , ► 
C 

+-cm:::D-+14~ 12, "t:"UiD:+14~ 
ITHP H +-QiD-+ 15~ +-[!!D-+ ~ 15 

~ i, EXTDIIAU.Y 11- CII 12 

+-aii])-+:;~~~:;:m ♦ IV 

~ =~==~::::=-o•~•~N=o••~•~•c,IN- ~--· I 

- 21 ➔-• H ""\:-1• ¢~ ... , 
11- en • 

NOTE: 
REFER TO fi050WD FOR BASIC MARKING INFOIINATION. 

A-H ~-12¥ 

~' 
CONTACT SIGNAL ~-Ill 

(COLLECTOR) SHAPER Cl RCU I TS ~ -12, 
E 

I BOTTON V I EW •;;,-Q}COLLECTOI) 

.. , 
~ ... , H • Ill, 17- CII II 

(U E OF TRANSISTOR 
(HIE) ~ .. , 

(EMITTER) 
(ENITTEI) ... ◄• - ~◄• TNIS CIIK-UIT CAID COITAIII ·rn11rr COITACT SIIIAL SNAPII& CIRCUITS. ELENEITI A-N AID IIIIE 

1~;22 
... ~· 

RESET CIICUIT. ELEIEIT J, PIINAILY FOi UIE WITN A SET OF EIIIIT CDDE IEADIII DIAi SEISE 
F 

COITACTS. -I THE COITACT SI IIAL SNAPEI CI ICU I TS ( CSI) AIE. II STAI LE CI ICU I TS WHOSE Pl I NARY INPUT ACCEPTS ~ 11- CH • 
CONTACT CLOSURES TD HOUND. TNE CIRCUIT STORES TNE CIIIITACT CLOSURE UITIL TNE SECONDARY IIPUT I 3 

r.JA. IS DRIVEi NEIATIVE IY TNE RESET DRIVER AND THE CIRCUIT REVERTS TO ITS INITIAL STATE. TNE ,,,_.eiooa 
OPERATIDI OF CIRCUIT ELENEIT A WILL IE DESCIIIED. ELENEITS 1-H DPDATE IN THE SAIE MANER. "" ,. 9 - ~113 

INITPUT 

TNE IASE OF THISISTOI QI JS NOINALLY NELD AT -12 VOLTS TNROUIN IESISTOI Ill. TNE IIPUT .. 
TRANSISTOR IS CUTOFF AND TNE OUTPUT PII 7, II -HOLTS. THE +t VOLTS 01 THE COLLECTOR IF QI 2 • > J 

, 

H HOLDI TRANSi ITOI Q2 CUTOFF WR ICN HELPS TO lEEP QI CUTOFF. 19- 12 

IF A COITACT CLOSURE TO IIOUID OCCUII AT PII I TNE IASE OF QI WILL IE DRIVEi POSITIVE WITN "'§ > CSI 

RESPECT TO TNE EMITTER AID QI WILL COIDUCT. Al IT'CIIIIDUCTS, TNE POTENTIAL AT TNE COLLECTOR -:, -§<' :::~ i 
IDES TO -.5 VOLTS AID THE POTENTIAL IS APPLIED TO TNE IASE OF Q2 WHICN CAUSES IT TO CIIIIDUCT. - > • 
THE COLLECTOI POTENTIAL OF Q2 FOES TO -.2 VOLTS WNICH NOLDS QI II COIIDUCTIDI EVEI WNEI TNE • ,t ~ i, 

CIIIITACT AT PIN I NAS OPENED. TNE OUTPUT AT PII 7 WILL IE -.5 VOLTS AID IT CAI SUPPLY 20 11A TO 
,i, -&Y 

IIOUID AID 5 11A TO -6 VOLTS, TNE CSS CIRCUIT WILL ACCEPT A NIIIIUN CONTACT CLDSUIE 2 uS II 
-12¥ N 

OUHTIGII. THE OUTPUT POTENTIAL WILL NOT IE NOIE IEIATIVE THAI -1 VOLTS WHEI TIANSIITOIS QI -12V 
20- H AID Q2 AIE COIDUCTl ■a. THE CIRCUIT WILL ALWAYS TIIHEI IF TNE IESISlANCE HTIIEEI TIE IIPUT AND 

css II 

·tNE CDITACT TO IROUID IS LESS THAN 11100 -S. IT WILL NEVEi TIIIIEI IF TNIS IUISTAICE IS 
I 2 I • 5 I 7 • 9 APPROVALS 

IIEATEI THAN IOI ONNS. A 6 7 .. 113 RI 17 Q2 01 Cll4 }ji!I~ 
THE RESET DRIVEi, CIRCUIT ELEIENT J, IS USED TD RESET TNE CIS c11cu"n1. TNE IIPUT TO TNE I .. • .. 117 12 16 Q• Q3 CIS 

RESET CIICUIT, PIN 25, REQUIRES A STANDARD TELETYPE POSITIVE PULSE, 10 US II DUIATIOII. TNE C II 12 110 Ill H 111 QI Q5 Cl2 J E-NllaER 

PULSE 111ST OCCUR AFTER TNE CDITACTS AT TNE INPUTS TO TNE CH CIRCUIT NAVE 0PEIIED. TUISISTOI D II 10 112 R27 13 15 QI Q7 
P'ROD.NO. • ...... 2. 

09 IS IOIIIALLY COIDUCTIII, PIESEITIII D VOLTS TO TNE ENITTEH OF TIAIIISTOII 7 • DUIIII 
CII 

IEIET I 
THE TINE TNE PULSE IS PRESENT AT PII 25, TIANSISTOI QI WILL IE CUTOFF ALLOWIII THE CSS E 17 SI 121 Ill 

25 DIIYEI DATE: -·---Ill 112 OIO 1011 CIS 
CIRCUITS TO RESET. R.a.D. FILE NO. •-AIUIIIIAA 

F II IO 125 IIO 121 115 011 117 c• DRAIN PSD ll-wllD .,-;~· 
I II 12 12, 121 ISO Ill QIZ QII CH ENGD. ISi IAP'P'D<JI 

H 20 II 123 122 121 ... Q .. ,,s Cl7 T fo~iol.1.f E 

REF. TELETYIPE OTAL 
NAME AND DESCRIPTION LOCATING FUNCTION 

REF. TELETYPE TOTIII 
NAME AND DESCRIPTION DESIG. PART NO. QTY. DESIG. PART NO. QTY. LOCATING FUNCTION .. ,_ ... 177108 I DIODE, D2 CLAMP '""5 17 TRANS I STOI PAD 

··-·· ,,., .. . •••1•Tn1 Fil"" ~"0 OHNI . , .. .. f' ■,-HIT • .._._ .... 

■--■7 I07UI ,n RESISTOR FIXED 1200 OHNS .,. .. ,,....,... I,..._.,. 

H-110 111113 • RES I STOI FIXED 1200 OHMS INPUT -

Ill SANE AS IS ENITTEI LOAD 

•" SANE AS II IIPUT 
113 1111'9 • IESISTOI FIXED 12000 - IIAI 
Ill SAIE AS 15 COLLECTOR LOAD 
115 •-• H H INPUT .,. 111111 I IES ISTOI FIXED Ill DIINI IIAS 

117-122 SANE AS Ill IIAS ... _12, SANE Al II IIPUT ... SANE Al Ill IIAS 
■'Ja. ■111 ·- .... IIAS 
112-11§ SANE AS 15 EMITTER LOAD 

\ 
OI 177108 I TRAISISTOI, 133 ... ....... • PH 
113 HIIE AS 01 

" SAIE Al Q2 

Q5 SAIE AS QI 
OI ... ,., H D2 
117 SANE Al 01 
na •- Al n2 
OI 10115 I TRANS I STOI P2' ..... SINE AS OZ 
011 SANE AS QI -.. ,. SANE AS D2 APPROVALS .... SANE AS DI i/71 I~ n,a SANE AS 02 .. ,. SANE AS DI 
DII SAIE AS QZ E---ER 
Ol7 SANE AS ti PROO .NO. •1112 

DATE: •-•·-·· •··• D. ~E - 5 -A1 .. /.11u• 
DIIAIN PID lo.D- "<.)._Jo\ 

DIGD. 111 JAPPQ,V 

T fo~hJ:1.f E 
303682 

°e-f'fP 

• 



I EC683 
300116 I 303683 

\ 

'- 300002 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

cioLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 
THIS CARD CONSISTS OF TEN IDENTICAL CIRCUITS. WHEN TERMINALS(vARE TIED TOO VOLTS, THE 

CIRCUIT ACTS AS AN INVERTER. WHEN TERMINALS@ARE USED AS INPUTS, THE CIRCUIT ACTS AS AN INHIBIT 
GATE. 

INVERTER OPERATIDN:WHEN O VOLTS IS APPLIED AT INPUTTERMINAL(DTRANSIST□R@IS IN CUT-OFF 
CAUSING OUTPUT TERMINAL@TD BE CLAMPED AT -6 VOLTS. WHEN -6 VOLTS IS APPLIED AT INFUT TERMINAL 

Ci) TRANSISTOR@SATURATES CAUSING OUTPUT TERMINAL@T□ BE APPRCXIMATELY -0.3 VOLTS, SPEED-UP 
CAPAC I TOR@ I MPRDVES OUTPUT SIGNAL RI SE TI ME. 

'""IRIT GATE nDCRATIDN; INPUT TERMINALS~ANO@VARY BETWEEN O VOLTS AND -6VOLTS. WHEN 
INPUT TERMINAL(VIS AT ·8 VOLTS, TRANSISTOR 4 IS IN CUT-OFF CAUSING TERMINAL@TO BE CLAMPED 
AT ·8 VOLTS. INDEPENDENT OF VOLTAGE AT INPUT ERMINALG). WHEN INPUT TERMINAL@! S AT O VOLTS, 
THE CIRCUIT DESCRIPTION IS THE SAME AS THE INVERTER DESCRIBED ABOVE. 

TG474 ll•Hl 

THE COLLECTOR VOLTAGE (·12V) IS BROUGHT OUT AT THREE SEPARATE TERMINALS AS SHOWN TO THE 
RIGHT. THIS WILL ENABLE DELETING COLLECTOR VOLTAGES ON CERTAIN INVERTERS OR INHIBIT GATES. SO 
THAT MULTIPLE CIRCUITS CAN BE TIED TOGETHER AT THEIR OUTPUTS WITHOUT EXCESSIVE LOADING 

(j) 
IN 

I 

INHIBIT GATE OR 
INVERTER (10) 

CIRCUITS A THRU K ·6RV 

® ..-----111 ___ _ 
I\ 

.00015 @ P22 
5600 /.,,,...V.,... ___ -41.,..._ __ ..:..· OUT 

__. ___ _, ,, V ------+-1 © 
® 

® 

23 )cRo. 

8 )~sv 
-----~ 1'-)4 -12V 

21 :--.,. -------=-~7-12v 

~1) 

A 2 

B 5 

C 11 

D 14 

I E 22 

F 25 

G 15 

H 20 

J 31 

K 34 

35 )-12v 

28 ) ,6V 

JS )-6RV 

~ 2) ( 3' 

3 4 

6 7 

1 0 9 

13 12 

23 24 

26 27 

17 16 

19 18 

30 29 

33 32 

> 

+6V 

( 4) 

QI 

02 

03 

04 

05 

06 

07 

ae 

09 

010 

C 
C, 
c:; 
N .... 

NOTE: 

> 

3 ) GRD 

-----....: 6:....)4 GRD. 

lO ) GRD. 

lJ ) GRD. 

CIRCLED NUMBERS DESIGNATE 
COMPONENTS OR INPUT AND OUTPUT 
TERMINALS ON MULTIPLE CIRCUITS. 

TABLE 

(5 
r ( i) r:\ ' ~lo) 6 \ 8j 9) 

RI RII R21 Cl CRI I 

R2 R12; R22 C2 CR2 1 

R3 R13 R23 CJ CR3 1 

R4 R14 R24 C4 CR4 1 

R5 RI 5 R25 C5 CR5 21 

Rs R16 R26 CB CR6 21 

R7 RI 7 R27 CJ CR7 35 

RB RIB R28 CB CRB 35 

R9 R19 R29 C9 CR9 35 

RI 0 R20 R30 Cl □ CRJO 35 

SYMBOLS 

11-0-, 

"-0-" 
26~ 27 
25 · 

17~ 16 
15 

19~ 18 
20 

30~ 29 
31 

33~ 32 
34 

CIRCUIT BOARD EC 683 
. REF.. TELETYPE ~OTAL NAME ~- DESCRIPTION' 
DESIG. PART NO. QTY. ......, LOCATING FUNQTION 303683 

Cl-CID ~nnn1n lb nanan1TnD nn~1~ urn ""rrn.nD 
RE,YISIONS 

"R•-•n llHftA 1ft ftlAAP CLAMP ISSUE DATE AUTH. NO. 

101-010 177105 1n iTDUIPlnnD D.~~ AUDI l~l~A 
1-25-17 11721-R 

RI-RIO 118JA6 10 RESISTOR 5800 OHMS LIMITING c. 

R11·20 111177 101 RESI ISTOR 22000 OHMS BIAS \ 
I 

R21·25 137441 ' 5 RESISTOR 1200 OHMS CO LLECTD R LOAD I 
R26-3D 143RR5 I ~ RESISTRR 5100 OHMS COLLECTOR LOAD I 

EC 300002 ! 1 ETCHED· CI RCU IT BOARD 
1444a5 l10 PAD TRANSISTOR 
3nn11R 1 COVER INSULATING 

~==l===t=l========j=======..1---~~::!..-....J 0 = o ~t-----+------------1 

APPROVALS 
' R AND D E OF M 

# c..---1 
\, 

I 
E-NUMBER 

PROD NO. 303883 

8=0 DATE 2-26-85 

R&D FILE I-Al• /U.& / / 

DRAWN J R. CHKD},itJ. 7, 
ENGD. T .. L APPD/J.°6- l T 

TELETYPE 
CORPORATION 

303683 



r 

I EC684 
AND GATE (2) CIRCU;IT BOARD EC684 

I 303684 303684 OR GATE (6) REF. TELETYPE TOTAL 
NAME AND DESCRIPTION LOCATING FUNCTION DESIG. PART NO. QTY. 

" Rl 129854 2 RESISTOR 10K BIAS 
EC684 303684 A B C 

R2 12aa•1 G RESISTOR 3.3K IRIAS REVISIONS 

-+-[]ill]-+ I + + + + + + I +-rn+ 12=L)--
~=C>-2 1:D-3 

R3 129851 SAME AS R2 IIIIAS ISSUE DATE AUTH. NO. 

+-{[]fil]--+ 2 13 1 
R4 129851 SAME AS R2 814S I 8 23 67 18728-R + + + + + + 2 + + 

I 
R5 129851 SAME AS R2 BIAS 

~ 3 + + +-QD-+ + + 3 ~ 14 8 11 
R6 129854 SAME AS Rl BIAS 

+--{l]fil]-+ 4 + + + + + + 4 +-{@:0-+ R7 1••~51 ~au~ AS R2 RIAS 

+ + 5 + + + + + + 5 +-[@0-+ RB 129A51 OlUE AS R2 814S 

+-C!Q-+ 6 + + ~ + + 6 +-OE]-+ 
~7 + + +-OD+ + + 7 ~ +- 0 E F 
+ + 8 + + + + + + 8 +--Clli::]-+ CRl-25 177108 25 DIODE, D2 GATE 

+ + 9 + + + + + + 9 ~ 15=D-17=D- 19=o-
~ 10 + + ~ + + 

21 22 23 + 10+ EC 308468 1 ETCHED CIRCUIT BOARD 

~ I I + + ~ + + 11 + + 16 18 20 

-+--{ill:ITJ-+ 12 + + +{@ID-+ + + 12 ~ 
~ 13 + + ~ + + 13 +--illLJ}-+ 

8=□ ~ 14 + + ~ + + 14 t-@:LJ--+ H 
~15+' + +-£illID-+ + + 15 ~ G 

"ID-+ + 16 + + + + + + 16+ + 
31~ 

26 

+ + 17 + + + + + + 17 + + 32 36 27 
35 

ul~~~~ululNNNNNNNNNN---------- 33 28 

[:)=D mu,~~ N-O WCD--imu, ~(>IN-0 w CD--JCTIU1 ~~N-oWCD--.ICTIU,~(>IN- 34 29 

' ., 30 

'----308468 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 4c I 
CIRCUIT A, F CIRCUITS B,C,D,E,G,H, 

(COLLECTOR) 
~I 

@ 
B BOTTOM VIEW ' G 1-:.0 ' 0 r1 / 1, / 

(BAS E OF TRANSISTOR @) @ 

G 0 ..._ 
' ·~ ' (EMITTER) 

.... , / , ... / 

® ® 
G ' 0 THIS CARO CONSISTS OF SIX "OR'' GATES AND TYIO "AND4 GATES. 

.._ 
' l..ol .,..., / , ... / 

WHEN O VOLTS IS APPLIED TO ALL OF THE INPUTS OF AN "AND" GATE, THE OUTPUT WILL BE O VOLTS. WHEN -6 G) @ 
VOLTS IS APPLIED TO ANY OF THE INPUTS, TH~ OUTPUT WILL BE -6 VOLTS. ..._ 

' G .~ ' 0 .... / 1"'1111 / 
,.,WHEN -6 VOLTS IS APPLIED TO ALL OF THE INPUTS OF AN "OR" GATE, THE OUTPUT WILL BE -6 VOLTS WHEN 0 
; VOL TS IS APPLIED TO ANY OF THE INPUTS, THE OUTPUT WILL BE O VOLTS. @ 

>G ® 
>0 ... , ~ .,.. , , .... 

@ 

>G 
@ 

>0 .. I .... 

r1 1, 

0< 
1 OK 

. +6V (0 < 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 

,/~ (_ . 
r / "r " r " r-.... r-.., r-.... r-.., r--.... r--.... ~, ,J • '-· I 

CIR. 21 22 23 24,, 25 26 , 27., 28 29 ._,30., '- 31 32., 33., 34 
' 

B 6 7 8 2 CR7 CRB CR9 R3 
E-NUMBER 

PROD NO. 303684 

C 9 10 11 3 CR6 CR5 CR4 R2 
DATE 6- 16-67 

D 15 16 21 CR14 CRl 5 R4 
RSD FILE 2-96. 134. 184A 

E 17 18 22 CRl2 CR12 R5 DRAWN J ll. CHKD., (i'.· 

11AND11 GATE 
ENGD. W R F .• / I' APPJil. ~ ( .t) 

TELETYPE ,, /--.., r' r-.... /--.., ,r ' r ' r ' r ' r ' r " r 'Ir 
Cl R, \.1,1 2 3 4 '5 6 7 B 9 I 0 II 12., 13 ,1 14 G 31 32 33 J4 36 CR18 CRIB CRI 7 CR16 R7 

,I ' ./ ' ./ ' ./ ' ./ CORPORATION 

A 12 13 1 4 I CR3 CR2 CRI RI H 25 26 27 28 29 30 35 CR2•J CR2 I CR22 CR23 CR24 R25 RB 

F 19 2r 23 CPI I CR I 1 R£ 303684 
... 

I 
TC 474 (1·661 



/ 300116 TRANSISTOR HAT 
/ (4 PLS) 

EC695 303695 

I 
I 

EC695 

303695 

SPEC I AL LOGIC FOR HIGH SPEED 
TYPE IV STATION CONTROL ASSEMBLY 

+ 
I +--eru::J---+ +-01D-+ ~ +- I +--0LJ-+ 

+ 2 +-c:filJ+ -+---OILl-+ ~ 2 +--uL]--+ 

~1 + 3 ~ +--DID-+ ~ t: 3 ~ 

D ~ 1~34-~~ 
~ 4 +----on:J-+ +--QiD-+ ~ 5 4 +---{KJ-+ 

5 -t--Cfil:]-+ +--DID-+ ~ _ !!! 5 +----0LJ--+ 
+---OJL1-+ 6 +---e:lli:J-+ +--QiD-+ ~ 5 6 +--uLJ--+ 
~R 7 ~B ~ 20 B - + 7 _1--24AWG BARE WIRE 
• ~ • .-~ , Q4 STRAP (4 PLS) 

+--C:filD-+ 8 9 +--C:lliJ-+ ~ + 8 + + 
+---QlO---+ 9 ~ +-Cm]-+ ~Lu + 9 
+---Oii::]-+ 10 + ~ + +-Ofil}-+ ~ + IO -+---­
-+--[mill-+ I I ~ +----e::::m:D-+ + £ + I I ~ 

12 + + +-Dill}-+ +-----&--+ 12 -+---u!LJ--+ 

25=D--E 
35 

28 

+--C:filD-+ 13 ~ +--Cm:J-+ +~ 13 +---OiL]-+ 
+--{[mil-+ 14 -t----CfilL}--+ +--[[wJ-+ 01 I 4 +--{illLJ---+ 

+--{TifilD--+ 15 +~+ ~ R 15 ~ 
+-(lliill-+ 16 Q 1 ~ + *B + 16 ~ 
-+---rr:mD-+ 17 C 11 + + ~ 17 +---CillL}-+ 

~~~~~~~NNNNNNNNNN---------­
m~~~N-QWOO~m~~~N-QWOO~m~~~N-oWOO~m~~~N-

20-[>-n 6 ~1l 9~:is 

10~ 30~-

J 

' ~ 22 

'--308452 
NOTE: 

REFER TO 6050WD FOR BASIC MARKING INFORMATION 

13--
15 ----i 
16 ----j / 
27 f__/ 

1/'>-----33 

C 
(COLLECTOR) 

B BOTTOM VIEW 
(BAS OF TRANSISTOR 

E 
(EMITTER) 

THIS CARD CONSISTS OF TEN CIRCUITS. 

8=D 
CIRCUITS A. B & C. POLAR TO NORMAL SIGNAL CONVERTER. THE INPUTS G) WILL CONVERT POSITIVE AND NEGATIVE EIA RS232B INTERFACE SIGNALS TO -6V AND OV OUTPUT (U) 
RESPECTIVELY. TRANSISTOR @ IS USED TO AMPLIFY POSITIVE SIGNALS WHICH CUT OFF SIGNAL INVERTER AMPLIFIER TRANSISTOR @. RESISTOR @ BIASED TO -12V WI LL SUPPLY BASE CURRENT 
IN ORDER TO SATURATE TRANSISTOR@ WHEN NEGATIVE SIGNALS ARE APPLIED TO THE INPUTS G). AN OPEN CIRCUITED INPUT(!) WILL CAUSE TRANSISTOR@ TO CONDUCT, THEREBY 

GENERATING A OV OUTPUT SIGNAL AT @. 
CIRCUIT D: FOUR l~PUT OR GATE. THE OUTPUT 8 WILL BE AT OV WHEN ANY OF THE INPUTS ARE OV. THE OUTPUT WILL BE -6V ONLY WHEN ALL OF THE INPUTS ARE -6V .• EACH 
INPUT IS ISOLATE□ WITH A DI ODE. 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 -BV ONLY WHEN BOTH INPUTS ARE -BV EACH INPUT IS 
ISOLATED ~ITH A DIODE. THE CATHODES OF THE DIODES ARE BIASED TO -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 QB TO CONDUCT THE COLLECTOR OUTPUT 14 IILL BE OV TRANSISTOR QB IS CAPABLE OF WORKING WITH A 50 MA, -70V RELAY LOAD. A NEGATIVE INPUT SIGNAL WILL CUT OFF 
BOTH 07 AND 08 • AN OPEN CI RCU I TEO J NPUT WI LL RESPOND SIM I LARI TY • IN ORDER TO ENABLE THE RELAY DR I VER, INPUT 1D MUST BE GROUNDED .• THE DR I VER IS DI SABLE□ IF INPUT 
10 IS OPEN CIRCUITED. AN OPEN CIRCUITED l~PUT 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 
o,n CAUSING 11 TO CONDUCTOR. THF COLLECTOR OUTPUT DF 011 WILL ijE nv. TRANSISTOR Qll IS CAPABLE OF WORKING WITH A 50 MA, -70V RELAY LOAD. A NEGATIVE INPUT SIGNAL 
WILL CAUSE TRANSISTOR 010 TO CONDUCT, TURNING OFF Qll, 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 RS2328 INTERFACE SIGNALS. A POSITIVE 
SIGNAL IS AMPLIFIED BY THE EMMITTER FOLLOWER TRANSISTOR Q12, AND WILL CAUSE SIGNAL INVERTER TRANSISTOR Q13 TO CONDUCT. THE COLLECTOR OUTPUT OF Q13 WILL BE NEGATIVE. 
WITH A NEGATIVE INPUT 32 . TRANSISTOR Q13 WILL NDT CONDUCT, MAKING THE OUTPUT 31 POSITIVE RESISTOR 34 IS USED TO PROTECT TRANSISTOR 013 AGAINST SHORT CIRCUITED OUTPUTS. 

CIRCUIT J. FOUR INPUT OR GATE ANO 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 n9 WILL BE NEGATIVE WHEN ALL OF THE OR GATE INPUTS ARE AT -6V, TRANSISTOR Q9 llLL BE CUT OFF MAKING THE OUTPUT 
POSITIVE RESISTOR R36 PROTECTS TRANSISTOR Q4 AGAINST SHORT CIRCUITED OUTPUTS. THE INPUTS OF THE OR GATE ARE ISOLATED BY DIODES; THE CATHODES OF THE DIODES ARE BIASED 

TO -1 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 BIASEO BY THEIR NEGATIVE EXTERNAL LOAO 

CIRPUIT BOARD EC 695 
REF. 

DESIG. LOCATING FUNCTION 

CRl 
CR2 
CR3 
CR4 

CR5 
CR& 
CR7 
CRB 

CR10 

CRtl 
CR12 

CR14 
CR15 
CRIB 

CR17 
CR18 
CR19 

Rl 
R2 
R3 
R4 

R& 
R7 
RB 
R9 

Rt □ 

Rl 1 

. R12 

RU 
R15 
R16 

Rl 7 
R1A 
R19 
R2n 

R21 
R7' 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 

R31 
R32 
R33 
R34 
R35 

R3R 
R37 
R38 
R39 

17710A 13 DIOOF 07 

177611 

118159 4 
118146 4 

129851 

11R14Q 

1 

11A1Rn 
118724 4 

137441 4 

118151 1 

129852 1 

137602 2 

143667 1 
139143 1 
118187 1 

137442 1 
137601 2 

118147 1 

DIODE D2 
DIODE D2 
DIODE. D2 

D• noE D2 
nl ODE D2 
DIODE, D2 
DIODE, D2 

.n,nno O? 
DIODE, D2 

DIODE n2 
. DIODE, IN682 

DIODE D2 
i DIODE D2 
, DIODE IN682 
I DIODE IN682 
1 n innF INPA? 

DIODE IN682 
DIODE IN682 

I 

; RESISTOR 150K 
, RESISTOR 4700 

RESISTOR 150K 
RESISTOR 4700 

' DCO I OTnl> 1cn~ 

RESISTOR 4700 
, RESISTOR 3300 
, RESISTOR 3300 

RESISTOR, 3300 

RESISTOR 12nno 
oco1unR 41nn 

, RESISTOR 3300 
I DOOi OTnP 1 onn 

I DOS I OTnR '"""0 
i RESISTOR 220 
I RESISTOR 10000 
, RESISTOR 220 

DOOi OTnD 1nnnn 

RESISTOR 220 
, RESISTOR, 1200 

RESI sinR 1200 
RESISTOR 1200 
RESISTOR 18000 
RESISTOR 150K 
RESISTOR 2200 
RESISTOR 220 
RESISTOR 470 
RESISTOR 470 

, RESISTOR 3900 
1 RESISTOR 43000 
' RESISTOR 27000 

RESISTOR 1200 
RESISTOR 1500 

: RESISTOR 68 
, RESISTOR, 3300 

Ree, OTnR PA 

RESISTOR 6800 
RESISTOR 3300 
RESISTOR, 3300 

GATE 
GATE 
GATE 
GATE 
rl IUD 

Cl IUP 

CLAMF 
GATE 

GATE 
GATE 

GATE 
COUPLING 

GATE 
GATE 
GATE 
GATE 
Cl IUP 

CLAMP 
CLAMP 

BIAS 
LOAD 
BIAS 
LOAD 

LOAD 
COUPLING 
COUPLING 
COUPLING 

BIAS 
INPIIT 
BIAS 
rn11D1 INr. 

rnllDI INr. 

BIAS 
COUPLING 

Bl AS 
rn11D1 INr. 

BIAS 
LOAD 

LOAD 
LOAD 
BIAS 
BIAS 
BIAS 
BIAS 
LOAD 
LOAD 
BIAS 
BIAS 
BIAS 
COUPLING 
COUPLING 
OUTPUT 
INPUT 

OIITPIIT 
INPUT 
BIAS 
BIAS 

rll 177422 4 EMITTER FOLLOWER TRANSISTOR N39 
02 EM I TT ER FOLLOWER TRANSISTOR. N39 
QJ EMITTER FOLLOWER TRANSISTOR N39 
04 17710S 4 CONVERTER , TRANSi STOR P22 
05 CONVERTER ' TRANSISTOR P22 
06 CONVERTER TRANSISTOR. P22 

-. 

303695 
REVISlONS 
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4 10-25-68 96269 
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PROD NO. 303695 
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QB 177224 RELAY DRIVER 

3 TRANSi STOR. N33 
2 TRANSISTOR, P41 

09 CONVERTER , TRANSi STOR tl33 RSD FILE 5-Al48/134AA 

RELAY DRIVER 
011 RELAY ORI VER 

012 EMITTER FOLLOWEF 

DRAWN ,ER CHKJ\ / / _ 

ENGD. W.R.F. APPD1 l/ l11 
TRANSISTOR P22 
TRANSISTOR, P41 

/ TRANSISTOR, N39 
013 CONVERTER TELETYPE / TRANSISTOR N33 

I 
' Cl RCII IT CARD ETCHED 

CORPORATION 

' 
144495 13 ! PAD TRANSi STOR 

I 303695 
300116 4 I HAT , TRANSISTOR 

I 



A 

G 
B 

C 

D 

3'4 

E 

F 

0 

NOTE:: 

r 
2 

CIRCUIT A/3~ 
+6V ·12V 

0 

0 
IN682 

"" 0 
0 

0 0 

~ .... ..,. 

·12V • 12V 

-12V 

CIRCUIT G 

·12V 

23 

is .., .., 

CR12 

IN682 

010 
P22 

.., 
a: 

+6V 

9 

0 
0 
N 

G) 
P22 

26 

24 

011 
P41 

3 

® 

32 

4 

CIRCUIT D 

CR4 

2 

CR3 

3 

CR2 

4 

CRl 

5 

CIRCUIT H 
+6V 

·12V 

N 

a: 

·12V 

01·3 
N33 

0 
0 .., .., 

R34 

68 

5 

CIRCUIT E 

·12V 

"' .., 
a: 

CR13 

8 25 

CR14 

28 

13 

15 

31 16 

27 

6 

.o 
0 .., .., 

CR9 

CR10 

CRB 

CRl 1 

35 6 

CIRCUIT J 

22 

a, 
N 
a: 

7 

CIRCUIT F 

• 12V 

0 
0 

"' .., -sv 

• 
CIRCUIT BOARD 

+6V 

-6V 

09 
N33 

R38 

88 

EC695 

33 

oa 
P41 

ISSUE 

9 

303695 
REVISIONS 

DATE AUTH. NO. 
B-23-67 18728-R 

SHEET 2 

CIRCUIT I( 
Cl RC LED NUMBERS DES I GNATE COMPONENTS OR INPUT AND OUTPUT TERMINALS APPROVALS 

CR15 
ON MULTIPLE CIRCUITS. D. ~ND II E 0, M 

0 0 0 0 0 0 0 0 0 G 0 
A 18 R14 RI 01 R15 R2 CR17 R21 04 CR6 7 :: : ~. I 

) 36 <] ) 9,23 GRD 

+6V 21 i +SY 

-6V 11. 24 -6V 
I 

C--1 
E·NUMIER 

PROD, NO. 3036 95 

6-12-87 
·12V -12V 

B 19 R16 R3 02 RI 7 R4 CRIB R22 05 CR5 12 P.D, FILE NO. 

DRAWN J .R. 

C 20 RIB R5 03 Rl 9 R6 CR19 R20 06 CR7 17 ENGD, W.R F. 

CORPORATION 

303695 
2 3 4 6 7 I ' 

A 

I 

C 

D 

•• 

F 



TC414 ll•HI 

r. 

r 300116 TRANSISTOR HAT 
13-PLS.) 

I EC 696 

I 303696 

EC696 ef 303696 "' 

~I+ +~~I+~ +-[lliJ-+ 2 + ·+ ~ 2 + Q2 + 
~ 3 CRl2 +--CfilIJ-+ + + 3 RI 

+-Cili]-+ 4 + Q7 + ~ ~ 4 ~ 
+--Q0-+ 5 + + ~ ~ 5 QI 

+-ClliJ-+ 6 t + ~ ~ 6 R2 

I STRAP I 7 r1:Rl9 +--Cili:J-+ ~ 7 +-OD-+ 
~ 8 + Q8 + +--Cili:]-+ ~ 8 + + 
+-0EJ-+ 9 + + +--ITiliJ-+ +-@[]]-+ 9 ~ 

~ :~ ~ ~ ~+-00-+ :~~ : 7 ~ 12 ~ ~ ~ +-llifilQ-+ 12 I STRAP I 
~13+-D![J-++ + 13+--C[L}-+ 
~ 14 -t---@jill-+ -+--Q1£J-+ + + 14 ~ 

-+---CfilD-+ 15 + + ~ ~ 15 +--{[m:J--+ ~ + Q5 ~ 16 + QIO + 16 ~ 
~ 17 CRl4 + + 17 ~ 

SPECIAL LOGIC FOR TYPE 4 
SENDER STATION CONTROL 

I 
4 
5 

D 

,v 
E 8 8 

13_./;J'\_IO 

V :=c>-7 
25 

35 N/P ~2'-"8-~28"-I ---~ 
1----23 

TIMER 

C 

32-IAOA 

FF 

25 

CRl 
CR2 
CR3 
CR4 

CR5 
CR6 
CR7 
CRB 
CR9 
CR10 
CRl 1 
CR12 

CR13 
CR14 
CR15 

CIRCUIT BOARD EC 696 

177108 10 DIODE D2 
DI ODE D2 

177611 

DIODE D2, 

5 DI ODE. I N682 

DI ODE IN682 
DIODE D2 
DI ODE D2 
01 ODE-IN682 
DIODE 02 
DIODE,D2 
DIDDE-D2 
DIODE LN682 

DIODE D2 
DIODE D2 
DIODE IN682 

1 VARISTOR 100A 

LOCATING FUNCTION 

GATE 
GATE 
GATE 
GATE 

GATE 
CLAMP 
CLAMP 
GATE 
CLAMP 
CLAMP 
GATE 

COUPLING 

GATE 
GATE 
GATE 
BIAS 

Rl 118177 8 RESISTOR 22000 BIAS 
R2 RESISTOR 22nnn BI AS 
R3 118144 1 RESISTOR 2700 INPUT 
R4 137442 1 RESISTOR 1500 BIAS 
R5 118724 3 RESISTOR. 220 LOAD 
RB 118186 4 RESISTOR. 5600 INPUT 

~~~~~~~NNNNNNNNNN---------­m~~~N-QWOO~m~~~N-OWOO~m~~~N-Owm~m~~~N- •~[>-.. .... , 
17----•.,..~ 1 ----' 

POA7 

N~26 

R7 14366 5 2 RESISTOR 51 00 LOAD 
RB RE< I STnR • 1 nn I nAn 

' 308454 

NOTE: 
REFER TO 6O5OWD FOR BASIC MARKING INFORMATION 

(iOLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 

33-PIA R9 RESISTOR 2 20 LOAD 

RlO RESISTOR 5600 BIAS 
Rll RESISTOR, 22000 BIAS 
R12 137438 1 RESISTOR 100 LOAD 

1-----'-R'-"1=-3 __ 1:..::3c:.7_.:_44:...:1-1-.....::.3-i-;.R:.:::ES;;.;lc..::S_.:_TD::..:R'--'--:..::12;.;;o.;:..o ___ -+~LOA_D -------t 
R14 RESISTOR 22000 PRIME 

[)=D 
R15 129851 3 RESISTOR 3300 BIAS 
R16 RESISTOR 1200 LOAD 
R 17 RESISTOR 1200 LOAD 
R18 RESISTOR 5600 INPUT 
R19 RESISTOR 5600 INPUT 
R20 RESISTOR-3300 COUPLING 

THIS CARD CONSISTS OF SIX CIRCUITS. R21 RESISTOR 3300 COUPLING 

CIRCUIT A: RELAY DRIVER. A -6V INPUT SIGNAL ON 21 WILL CAUSE TRANSISTOR 05 TO CONDUCT. THE COLLECTOR OUTPUT (22) WILL BE OV. TRANSISTOR 05 IS CAPABLE OF WORKING WITH A 20 MA, -12V RELAY 
LOAD. A OV INPUT SIGNAL WILL CUT OFF 05, TURNING OFF THE RELAY DRIVER. 

R22 137602 2 RESISTOR 470 BIAS 
R23 1181 88 1 RES I STD~ 39000 BI AS 

CIRCUIT B: SIGNAL INVERTER: OV AND -6V INPUT SIGNALS ON 13 ARE INVERTED BY TRANSISTOR 02; THE COLLECTOR OUTPUT SIGNAL (10) BEING -6V AND DV RESPECTIVELY. R24 RESISTOR 22DDO BIAS 
R25 RESISTOR 22000 Bl AS 

CIRCUIT C: TWO SECOND ONE SHOT, TWO INPUT AND GATE, NORMAL TO POLAR SIGNAL CONVERTER, AND A COUPLING DIODE. GROUNDING 33, PIA WILL ENABLE THE ONE SHOT. THE ONE SHOT WILL TIME OUT 2 SECONDS R26 RESISTOR 22000 PRIME 
(MIN.) WHEN SET BY A POSITIVE GOING -6V TO DV SIGNAL. THE -FLIP-FLOP LISE □ IN THE ONE-SHOT CONSISTING OF U8 AND 09, IS NORMALLY IN A BINARY O STATE. THE COLLECTOR OF 08, THE INVERTED R27 RESISTOR 22000 BIAS 
OUTPUT OF THE ONE SHOT IILL BE AT ov, AND THE COLLECTOR OF 09 THE NORMAL OUTPUT WILL BE AT -av. A POSITIVE TRANSITION ON THE SET INPUT (32) WILL CUT OFF ~8 ANO CHANGE THE STATE OF 
THE FLIP-FLOP TO BINARY 1, 09 WILL CONDUCT, CAUSING THE OUTPUTS OF THE ONE SHOTS TO BE : INVERTED OUTPUT (25) -6Vi NORMAL OUTPUT (26) DV, WHEN THE INVERTED OUTPUT OF THE ONE SMOT IS R28 RESISTOR-220 BIAS 
-6V1 THE TIMER CIRCUIT CONSISTING OF 06 AND 07 WILL TIME OUT,GENERATINGAPOSITIVE PULSE AT BASE ONE OF THE UNIJUNCTION TRANSISTOR 06. THIS PULSE WILL RESET THE FLIP-FLOP TO THE 1--...:.R:.:::2=..94-_l:..:2:.::c9::.:85:.::2'---'--'l---i-!R~SISTOR 22 □□ INPUT 
BINARY O STATE. 06 OPERATES AS A RELAXATION OSCILLATOR. THE EMITTER OF 06 IS NORMALLY CLAMPED TO -12V BY COUPLING DIODE CRl2. WHEN THE ONE SHOT RESISTOR IS TRIGGERED, R30 143667 1 RESISTOR 3900 BIAS 
CAPACITOR C2 WILL BEGIN TO CHARGE POSITIVELY THROUGH RESISTOR R23. 'IIHEN THE VOLTAGE AT THE EMITTER OF TIIE UIJUNCTION TRANSISTOR US REACHES APPR0XIMATELY -2V, Q6 ~ILL FIRE, R31 118180 1 RESISTOR 10000 BIAS 
GENERATING A POSITIVE PULSE TO RESET THE FLIP-FLOP. THE INVERTED OUTPUT OF THE ONE SHOT IS CONNECTED TO A COUPLING DIODE, CRl 1 AND ONE INPUT TO A AND GATE (CR13-I4AND R3I1. GROUNDING R32 RESISTOR,470 LOAD 
THE ANODE INPUT 17 OF THE COUPLING DI ODE WI LL DI SABLE THE ONE SHOT PREVENT I NG IT FROM CHANG ING STATE. TH IS ACT I ON WI LL OVERRIDE THE INPUT CON□ IT IONS TO THE ONE SHOT. IF EI HIER INPUT. t--R-'3"""3-+--13_7_60-1-+-1,--f'-R:.:::E=-S 1:..::S:..:.TO::..:R.:..:....:.6:...;8:..._ ___ -+_0::.:U:..:;T=..PU_T ____ ~ 
OF THE Al& GATE ARE -6V SIGNALS, THE OUTPUT OF THE AND WILL BE -6V 1 CAUSING THE OUTPUT OF THE NORMAL TO POLAR SIGNAL CONVERTER Tn SE POSITIVE. WHEN BOTH !NPUTS OF THE GATE ARE OV R34 143663 1 RESISTOR 6200 BIAS 
SIGNALS THE OUTPUT OF THE GA TE WI LL BE OV, THE OUTPUT OF THE SIGNAL CONVERTER WI LL gE NEGATIVE• THE SIGNAL CONVERTER CONS I ST; OF AN EMITTER FOLLOWER TRANSISTOR Q 11 AND SIGNAL 
CONVERTING TRANSISTOR 010, ov SIGNALS ON THE BASE OF 011 WILL CAUSE 010 TO CONDUCT. THE COLLECTOR OUTPUT (35) OF 010 WILL BE NEGATIVE. A -6V SIGNAL AT THE BASE OF 011, WILL CUT OFFt-----;c;-;1----t-:--::18:-c-1-::-61:--::7+-:1'--l-:cc:-A:cPA:-::C,-,-IT=-:O:-::R-:,r.=A-:--:NlJl:;;;-:-L'""'UM:--;-;-:l.O""'MF=D-I-. -IN-TE_G_R_A_T_IO-N----1 
QlO, CAUSING THE OUTPUT OF 010 TO GO POSITIVE- THE OUTPUT OF THE NORMAL TO POLAR SIGNAL CONVERTER (35) IS CAPABLE OF GENERATING EIA RS232B INTERFACE SIGNALS. C2 3D6088 I CAPACITOR TANTALUM 68MFD TIMING 

CIRCUIT D: THREE INPUT .12B. GATE, AND DELAY INVERTER, ANY OV INPUT TO THE .QB. GATE (CRl-3) WILL GENERATE A OV OUTPUT (8). CATHODE BIAS FOR THE DIODE IS PROVIDED BY R12 ON ANOTHER CIRCUIT CARD C3 171567 1 CAPACITOR, .P05MFD COUPLING 
303695, (THE OUTPUT OF THIS Q!!. GATE AND THE OUTPUT IIF THE .l!.!!. GATE, CIRCUIT DON B03695 ARE CONNECTED TOGETHER IN ALL APPLICATIONS OF THIS CARO. THE OUTPUT OF THIS GATE WILL BE -av C4 177000 l CAPACITOR .002 MF □ COUPLING 
WHEN ALL OF THE INPUTS ARE -6V. A ov TO -6V SIGNAL TRANSITION AT THE OUTPUT OF THE OR GATE ARE DELAYED APPROXIMATELYl.5 MS BY THE DELAY INVERTER Ul. A -av SIGNAL WILL CHARGE 
CAPACITOR Cl NEGATIVELY UNTIL TRANSISTOR 01 CONDUCTS. THE COLLECTOR OF Ul WILL BE OV~CAUSING THE OUTPUT 15 TO BE OV. A OV SIGNAL FROM TIHE lIB GATE WILL CUT OFF Ql, CAUSING THE OUTPUT 
15 TO BE -6V, TRANSISTORS 03 AND Q4 FORM A SYMMETRICAL EMITTER FOLLOWER M1PLIFIER WHICH AMPLIFIES THE OUTPUT SIGNALS OF INVERTER TRANSISTOR"Ql. 

CIRCUIT E: TWO INPUT OR GATE, OUTPUT7WII.LBEOV#HEN ANY OF THE INPUTS AR OV. THE INPUTS ARE ISOLATED BY DIODES, THE CATHODES OF THE DIODES ARE BIASED BY THEIR NEGATIVE EXTERNAL LOAD. 

CIRCUIT F: RELAY DRIVER, WHEN THE INPUT (20) IS OPEN CIRCUITED, 012 WILL CONDUCT. THE CCLLECTOR OUTPUT (19) WILL BE OV. TRANSISTOR 012 IS CAPABLE OF NORKING WITH A 50 MA, -70V LOAD. A OV 
INPUT SIGNAL WILL CUT OFF 01, CR16 IS USED TO BIAS THE EMITTER OF 01 IN ORDER TO INSURE CUT-OFF WHEN THE BASE IS GROUNDED. 

01 177105 6 TRANSISTOR P22 INVERTER 
02 TRANSISTOR, P22 INVERTER 
03 193135 1 TRANSISTOR P24 EMITTER FOLLOWER 
04 193134 2 TRANSISTOR, N35 EMITTER FOLLOWER 

05 TRANSi STOR P22 AMPLIFIER 
06 177610 I TRANSISTOR 2N1671 OSCILLATOR 
07 TRANSISTOR P22 INVERTER 
OB TRANSISTOR P22 FLIP-FLOP 

09 TRANSISTOR P22 FLIP-FLOP 
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300 116 J HAT TRANSISTOR TELETYPE' 

CORPORATION 
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2 3 4 5 6 7 • , 
CIRCUIT BOARD EC 696 

A 303696 A 

CIRCUIT E 
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REVISIONS 
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)1 CIRCUIT C ISSUE DATE AUTH. NO. 

8-23-17 18728-'R 
-I2V 

-12V +6V HIV 
'33 -6V CR4 

IN682 

-6V 
0, 

N "' 8 
!::: 

0 15 C iii: ~ 
I 

0 
0 

CIRCUIT D a:: ~ iii: N I 
u C 

R4 Cl 25 

''~ 

0 

26 N 0 
.., § N ,._ N 

02 1500 a:: .. a:: .., 

6 

0 
0 

"' 0 
0 N 

4 N N a:: 
-I2V a:: N 

02 
-I2V 

-6V 

C CRl5 C 
+6V 

CRI 0 IN682 . N 
5 0 "' N N 0 

0 a:: C 
,._ 0 

02 
u N !ii "' a:: 

~ N .. ::E 

P24 "I~ q 

-I2V 8 +6V 
+6V 

+6V N+ 
ci 

' -12V I.). 
CID co 

§ 32 
D CIRCUIT A D 

!!l ii: N a:: N 6 12 +6V 

22 
RIB 

21 
5600 P22 N s 28 iii: SHEET 2 u ! 

-12V 

CIRCUIT F 
16 35 +6V -12V 

+6V 

E 19 CRl4 I 

20 "' +6V 
23 
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., 

a:: 
-12v -6V 

a:: "' .., ; ii: 

+6V 
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5600 
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T047411•111 

r 

TRANSMITTER START RECOGNIZER LOGIC FOR DATASPEED 
\.-----300116 (3-PLS) 

CIRCUIT A 

CIRCUIT B EC735 ~ "' 

I STRAP I I ~++ +---QBII}-+ I + + 
+-01D-+2 + 2+ + 

+--e:]filD-+ 3 +~ 3 +-Cll:]-+ 
4 0 ~ 4 +--DLI-+ 

0 ~ 34 26 

V 
6 +---C:filiJ-+ + Q + + + 6 QI 

6 + 5 +--ilfilID-+ + -t + Y + 5 ~22 

+ + 7 t--t::IDD-+ ~ +~+ 7 + + :-r+ : ~ ~ + 0 + : ~ 
+--illIB-+ 10 + ':( + +--[filQ]-+ + + IO +--1±:]D-+ 
+-CE]-+ 11 ~ + + + + 11 +---[[gD-+ 
I STRAP I 12 +--C:a0-+ +---m::}--+ +-Cfil]--+ 12 +---Cfiliil}-+ 

+--CBiD-+ 14 +--{!]Bil-+ Q9 ~ 14 ~ 
+--CiiIJ--+ 13 +---£illD-+- +~ +--CBiLI--+ 13+---ulD--+ 

+--Cmil--+ 15 + + R2 + f + 15 + f + 
~ 16 + + + + +--QID-+ 16 +---C:BEl-+ 
+---mig]}-+ 17 + + + + +--Cli:J---+ 17 +-Cfil::J-+ 

~~~~~~~NNNNNNNNNN---------­m~~~N-o~m~m~~~N-O~m~m~~~N-O~m~m~~~N-' , 

NOTE: 
REFER TO MR 2001 TYPE II FOR BASIC MARKING INFORMATION 

(iOLLECTOR) 

B BOTTOM VIEW 
(BAS E OF TRANSISTOR 

(EMITTER) 

THIS CARD CONSISTS OF FIVE ~IRCUITS: 

CIRCUIT A: POLAR TO NEUTRAL SIGNAL CONVERTER 

CIRCUIT C CIRCUIT D 

3 TIME 27 

9 
DELAY II 28 RELAY 

13 
DRIVER 

29 

40 MSEC. MIN. 

CIRCUIT E 

>1724 15,21 

18 1/ 
303095 

THE INPUT, PIN 34, WILL CONVERT POSITIVE ANO NEGATIVE EIA-RS-232-B INTERFACE SIGNALS TO -6V AND OV RESPECTIVELY AT 
OUTPUT PIN 26. TRANSISTOR Q5 IS USED TO AMPLIFY POSITIVE SIGNALS WHICH CUT OFF SIGNAL INVERTER AMPLIFIER TRANSISTOR Q6. 
RESISTOR R4 BIASED TO -12V WILL SUPPLY BASE CURRENT IN ORDER TO SATURATE TRANSISTOR Q6 WHEN A NEGATIVE SIGNAL IS APPLIED TO THE 
INPUT, PIN 34. AN OPEN CIRCUITED INPUT WILL CAUSE TRANSISTOR, Q6 TO CONDUCT, THEREBY GENERATING A OV SIGNAL AT THE OUTPUT. 

~IRCUIT B: TWO INPUT OR GATE 
THE OUTPUT OF THE GATE, PIN 25 WILL BE 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. 

CIRCUIT C: TIME-DELAY CONTROLLED R~LAY DRIVER 
WITH INPUT PINS 3 AND 9 A,1l vOLTS, TRANSISTOR Q7 IS CUT OFF AND ANY CHARJE ON THE TIMING CAPACITOR Cl DISCHARGES 

THROUGH CR6 AND R10 TO -12V. THE RELAXATION OSCILLATGR IS INHIBITED FROM OSCILLATING. TRANSISTOR Q10 IS SATURATED AND PRESENTS 
FORWARD Bl AS TO THE DR I VER TRANSISTOR Q4. SINCE GR13 IS IN THE OFF ,CONDIT I ON, THE RELA) LOAD ON Q4 IS DE-EN ERG I ZED. WHEN THE 
INPUT SIGNAL, PIN 9, GOES TO -6V, TRANSISTOR Q10 IS CUT-OFF. TRANSISTOR Q7 IS SATURATEG AND GROUNDS THE CATHODE OF CR6, THE 
TIMING CAPACITOR BEGINS CHARGING THROUGH R23 TO +6V, AT A CHARGE OF -1V, THE UNIJUNCTION TRANSISTOR Ql FIRES. THE OUTPUT AT BASE 
1 IS 10 MS WIDE AND 12V HIGH, AND THE PERIOD OF OSCILL~TION IS APPROXIMATELY 40 MS .. THIS PULSE IS AC-COUPLED TO THE GATE 
OF SCR CR13. AT THE GATE THE PULSE IS 6V HIGH AND APPROXIMATELY 5 US WIDE. IF INPUT, PIN 13, IS AT O VOLTS.THE SCR TURNS ON. 

WHEN THE INPUT, PIN 9, GOES BACK TOO VOLTS, TRANSISTOR Q7 IS CUT-OFF, THE TIMING CAPCITOR Cl DISCHARGES AND THE 
UNIJUNCTION Ql IS INHIBITED FROM OSCILLATING. THE SCR ELEMENT IS LEFT IN THE ON CONDITION. TRANSISTOR Q10 IS FORWARD BIASED 
TO SATURATE RELAY DRIVER Q4 ANO ENERGIZE THE RELAY LOAD. 

TO RESET THE RELAY-DRIVER AND TURN OFF THE SCR, OPEN-CIRCUIT INPUT PIN 13. 
.TO INHIBIT THIS RELAY-DRIVER OPERATION, OPEN-CIRCUIT (-48V) INPUT PIN 3. 

CIRCUIT 0: RELAY COIL NOISE SUPPRESSION 
THESE THREE DIODES ARE USED FOR SUPPRESSION OF INDUCTIVE NOISE OF RELAY LOADS. DIODES .CRB, CR9, AND CR10 PREVENT NOISE 
PULSES MORE NEGATIVE THAN -48 VOLTS FROM AFFECTING THE RELAY COILS. 

CIRCUIT E: RELAY DRIVERS 
THIS CIRCUIT CONSISTS OF TWO IDENTICAL TWO-STAGE COMMON EMITTER AMPLIFIERS. THE OUTPUT TRANSISTORS ARE A MEDIUM 
POWER TYPE CAPABLE OF DELIVERING A LOAD CURRENT OF UP TO 0.25 AMPERES AT -48 VOLTS. 
WITH THE EMITTERS GROUNDED, AND -6V APPLIED AT THE INPUTS (PINS 2.1 AND 15), THE INPUT TRANSISTORS (QB AND Q9) 

ARE CUT OFF APPLYING +6V TO CUT OFF THE OUTPUT TRANSISTORS (Q3 AND Q2). WHEN av IS APPLIED TO THE INPUTS, THE INPUT 
TRANSISTORS ARE FORWARD B1ASED DRIVING THE INPUT OF THE OUTPUT TRANSISTORS NEGATIVE TO SATURATE IT. 

WITH THE EMITTERS OPEN-CIRCUITED, THE OUTPUT TRANSISTORS WILL REMAIN cur-OFF REGARDLESS OF INPUT SIGNALS. 
THESE RELAY DRIVERS MAY BE USED INDEPENDENTLY OR IN COMBINATION. 
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· CIRCUIT CARD EC 735 
REF. TELETYPE TOTAL 

DESIG. PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION 

R1-R3 
R4-R6 
R7-R8 
R9-R12 
R13 
R14 
R15 
R16 

Rl 7 18 
Rl 9-21 

R22 
on 

R24 
R25 
R26 

Cl 
· C2 

ro1 2 
CR• 

rRh-7 
ro9-10 

CR11-12 
rRn 

Q1 
102-4 

Q5 
lno-7 
Q8-10 

137442 
118146 
118146 
1 ~7441 
137440 
118180 
118159 

I 
11872" 
12Q8S2 i 
118725 
1 '74'8 
10n1 01 

14'664 
I 

118177 I 

137602 
I 

17952 9 
177332 

177108 
177611 
177611 
177611 

3 RESISTOR 1500 OHMS 
' RESISTOR 4700 OHMS 
2 RESISTOR 4700 OHMS 
4 RESISTOR, 1200 OHMS 
1 RESISTOR 1000 OHMS 
1 RESISTOR, 10000 OHMS 
1 RESISTOR 150000 OHMS 
1 OF~ ismo no nHur 

an, srno ?200 nuuc 

3 RESISTOR, '270 OHMS 
1 RESISTOR 100 OHMS 
1 I OC'C I crno 6 2onn nuuc 

1 RESISTOR, 7500 OHMS 
1 RESISTOR 22000 OHMS 
1 RESISTOR 470 OHMS 

1 CAPACITOR, 1 MFD 
1 CAPACITOR .002 MFD 

CURRENT LIMIT 
BIAS 
CURRENT LIMIT 
COLLECTCR LOAD 
BIAS 
CURRENT LIMIT 
81 AS 
rn, 1 Frmo I nnn 
rni , ormo , nnn 

CURRENT LIMIT 
BIAS 
DI nc-

BIAS 
Bl AS 
Bl AS 

TIMING 
COUPLING 

r, nMo 
rl oun 

SAME AS CR3 STFFR I Nr. 

SAME A<:. CR3 Nn 1,F <;11aaaoccc, no 
J8161Q -"'-'"-'-".J....L..-4---"2..._.D:..cl >l!ODE,._,l.,,_N4:,.,8'--'2~----+r"-'-",n"'Mli;_P ____ --f 
,nrnaL 1 s II I rn" rn>IT DOrTJ.f.:..1'.J:.ll.. ""-+rnW,jfj"'Wl.lTRnLL.....1 ___ ---1 

177610 1 TRANSISTOR 2N1671 DSC I LL ATOR 
1 q,2 ,a ' TR•NS I STOR 2N'21' ROI AV nR I 1100 

177422 1 TRANSISTOR, N-39 EMITTER FOLLOWER 
177105 2 TRANSISTOR P-22 CONVERTER 
177106 3 TRANSISTOR N-33 AMPLIFIER 

303095 1 CIRCUIT CARD ETCHED 
2 STRAP, 24 AWG 

144495 II PAO TRANS I ST.OR 
300116 3 TRANSISTOR, CAPS 
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A 

CIRCUIT A 

34 

I 

C 

D 

E 

F 

1 OK 

R15 
150K 

-12V 

IP" 

2 

9 

2 

+l,V 

-12V 

RB 

4. 7K 

R 2', 

12K 

3 

-12V 

1 i'J 

R23 

62K 

+6V 

+ T':,. 
-12v 

4 5 

21 

:: ~ 

+l,V 

R13 

1 K 

6V 

5 

+l,V 

-6V 

CIRCUIT B 

CR4 : T 
CRS 

13 

CR2 

-12v 

), 25 

CR13 

C6A 

Rl 1 

1. 2K 

6 

18 

6 

7 • 9 

303735 A 

REVISIONS 
CIRCUIT E 

ISSUE DATE AUTH. NO. 
+l,V 18998-R 

Q3 Q2 
2N3213 

I 
15 

-6V 

r-GRD C 
CIRCUIT D 

CR8 rGRD. 

27 35 

28 
CR9 ( 1 5 14 +l,V 

29 
( 11,,30 -1,V 

CR10 (4,22,31 -12V 

LOGIC VOLTAGE 
D 
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I 

!BASEi B 

C 

D 

I 

. ---

I -iii}- -fii)-

+ -ffil- -gzJ-

~ ~ 
-Ci}- -fiiJ-

CII 0 0 
-§}-

-mi-
-ml- -m-

I -@}- -rnJ-

C,Q S&T 

~· '"'-"""" BOTTOM VIEW 
OF TRANSi STOR 

E (EMITTER) 

CRII CR5 

INllll7 

R311 

.. 
2 l 

0 -§fr -{ill- -00- -ill}- -Im)-
-m}- -uil- -cw- -iill-- -mfil-

r -ifil- 0 ® 0 0 -@- -iill-
J!..._ _.§!!_ -Cm- -CTN- -([ii- -iID-
....B..... .....iL --{]]fr -uIJ- -00---GD-
-ml- -ml- 0 0 -m:J- -[fil-

I- CR9 +I -[ill- -[ID-
-{!ID- -rnw--EfilD-
-filI)- ii§}-@-

76. l-1. TB T9 TIO TII Tl2 -uQ--cfil:,-
00 000 

CII + 
1300 

0 0 Tl3C) 114@ 

T7 

r -- -CR9 -- -, 
I BRIDGE RECTI Fl ER I 

I 
I 
I 
I 

I I 
I + I L _______ .J 

+12.5V 

R27 

I. 2K 

i 
+IBV 

12K 

CJ 
o.117 

Iii 
CRB 
IN7118,A 
3.9V 

(JI 

(X) 

(X) 

0 

R5 
IOK 

4 

Cl 
0.00117 

TB. 

Tl 

I 

Tl4 

• INPUT 

EXTERNAL Cl RCU I TRY 

PART OF 318800 ELECTRONIC 
MAGNET DRIVER (8234WD) AND 
DX TAPE READER (SEE NOTE 7) 

130 
5W 

2N3055 

+IBV 

5 
20W 

5 
20W 

QI 

100 
IOW 

ICXIIIL-------------1------< .... ---------4t----4.--- ... ------<9----< ... tt--------.---.--;----

I I • I 

11-'lAMP 

FUSE 

88MH 
1.2.1\. 

• 

• 

7 I 

Cl RCU IT BOARD 

1891JE 

MAGNET DRIVER 

THIS IS A MAGNET DRIVER CONTROL CARD DESIGNED TO WORK IN CONJUNCTION WITH 
THE 318800 ELECTRONIC MAGNET DRIVER FOR DX TAPE READERS. QI AND Q2 AND 
ASSOCIATED COMPONENTS FORM AN AC TRIGGERED (NEGATIVE GOING TRANSITION) BINARY. 
THE NORMAL AND INVERTED OUTPUTS DRIVE TRANSISTORS Qll,Q6 AND Q3,Q5,RESPECTIVELY, 
WHICH IN TURN ALTERNATELY DRIVE TWO EXTERNAL POWER TRANSISTORS. 

IN ADDITION, AN AUXILfARY CONTROL CIRCUIT WITH POWER SUPPLY IS PROVIDED TO 
MAINTAIN A CONSTANT CURRENT TO THE READER DRIVE MAGNETS REGARDLESS OF THE INPUT 
REPETITION RATE. THIS CONTROL CIRCUIT CONSISTS OF Q7,QB,AND Q9 AND ASSOCIATED 
COMPONENTS AND ·, S TRIGGERED BY EACH OPERATION OF THE READER MAGNETS. 

FOR THE DETAILED DESCRIPTION AND THEORY OF OPERATION: REFERENCE 
SPEC I Fl CATI ON FOR TELETYPE CORP. EMPLOYEES ONLY 81., 243S. 

NOTES: 

1,. ALL VOLTAGES DC UNLESS OTHERWISE SPECIFIED. 

2. ALL RESISTORS 1/11 WATT, I 51,AND RESISTANCE VALUES IN-OHMS UNLESS 
OTHERWISE SPECI Fl ED. 

3. ALL C·APACI TAN CE VALUES IN Ml CROFARADS, t: 101 UNLESS OT!IERWI SE 
SPECI Fl ED. 

II. ALL INDUCTANCE VALUES IN Ml LL I HENRI ES,% 161. 

5. THERE. ARE TWO DIFFERENT COMMON RE TUR NS: 

THE SYMBOL \V REFERS TO THE 18V DC SUPPLY. 

THE SYMBOL lii7 REFERS TO THE 12,liV DC SUPPLY. 

6. REFER TO 318809 FOR BASIC MARKING INF0114ATION 

7. REFERENCE WIRING DI AGRAIIS FOR OX T~PE READERS: 
DX1. - 8088WD . 
DX3 • 8051WD 
DX4 - 8070WD 

8. STRAPS Sl TO S4 ARE TO BE CUT P£R MANUFACTURING ADJUSTMENT 
ROUTINE. 

I 
-2 

3 

t 
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