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SECTION 592-800-400 
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AT&TCo Standard 

"DATASPEED "TAPE-TO-TAPE SYSTEM 

TYPE 1 AND TYPE 2 TAPE SENDERS AND RECEIVERS 

ELECTRONIC CIRCUITRY 

SCHEMATIC DIAGRAMS AND 

CIRCUIT BOARD DRAWINGS 

1. INTRODUCTION 

1. 01 This section provides the schematic dia-
grams and circqit board drawings for the 

lA and 2A Tape Senders and lB and 2B Tape 
Receivers used in the DATASPEED Tape-to-Tape 
System. The actual wiring diagrams for the 
sender and receiver are provided in a separate 
section. 

1. 02 This section is reissued to incorporate 
the latest wiring informatton. Arrows -

in the margins indicate changes and additions. 

2. GENERAL 

2. 01 The schematic diagrams make use of 
circuit logic symbols to represent a 

group of ~lectrical components arranged on a 
printed circuit board so as to perform a specific 
function or functions. Each logic symbol is des­
ignated by two numbers: a "Z" number, and an 
''EC" number. The "Z" number denotes the 
physical location of the circuit board in the 

3. DIAGRAM INDEX 

SUBJECT 

Sending Signal Converter 
Receiving Signal Converter 
Line Break and Automatic Answer (Sending) 
Automatic Answer (Receiving) 
Sending Distributor 
Receiving Distributor 
Y -Connector 
Sending Signal Converter W /Rubout Delete 
''Y" Connector 
Protected Unattended Transmitter (Identifier) 
Protected Unattended Transmitter (Recognizer) 

electronic module assembly represented by the 
schematic diagram. The "EC" number refers 
to the specific type of circuit board used in that 
location; one type of circuit board may be used 
in more than one location. 

2. 02 Each circuit board drawing carries two 
numbers: a six digit number, and an 

"EC" number. The six digit number is con­
sidered as the partnumber of the circuit board, 
and should be used (prefixed with TP) when or­
dering replacement circuit boards. The last 
three digits of the part number are the same as 
the three digits ofthe "EC"number; for example, 
part number TPl 72322 is circuit board EC322. 
The circuit board drawing consists of a parts 
list, a parts layout of the circuit board, a 
schematic diagram of the circuit, a circuit de­
scription and a drawing of the circuit logic 
symbol. 

2. 03 The index (Part 3) lists the subject mat­
ter of each diagram and drawing included 

in the section. In addition, it also lists the num­
bers of the WD and EC drawings. 

DIAGRAM DIAGRAM 
NUMBER ISSUE 

3831WD D 
3833WD .., i---I 

3843WD 4 14---

3845WD 0 
4439WD C 
4441WD F 
4799WD C 
5917WD A 
7024WD 5 D 7025WD 5 
7027WD 7 
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SECTION 592-800-400 

DIAGRAM INDEX (continued) 

DIAGRAM DIAGRAM 
SUBJECT NUMBER ISSUE 

- Signal Generator (Sender & Receiver) 7029WD 4 --Automatic Answer (DATASPEED Receiver) 7279WD 3 -Relay Driver (2) 146520 3 
Relay Driver and Receiving Input Amplifier 146521 2 
(NPN) Emitter Follower and Inhibit Gate 172321 3 
Integrator Pulse Shaper 172322 2 
Symmetrical Emitter Follower 172323 2 
Inverter and Pulse Amplifier 172324 4 
Output Amplifier and Voltage Bias 172325 2 
Pulse Amplifier and Emitter Follower (PNP) 172326 4 
(NPN) Emitter Follower (2) 172333 5 
Pulse Amplifier (2) 172347 8 - Variable Pulse Delay (O. 41 to 1. 3 Milliseconds) 172351 8 -Diode Fan-Out Gate· 172352 3 
Receiver Input Amplifier 172355 2 
Flip-Flop 172359 5 
Integrator 172361 0 
Filter (2) 172363 0 
Variable One-Shot (0. 65 to 2. 2 Milliseconds) 172365 3 
Diode Gates (3) 172374 8 
Inhibit Gate (2) 172375 5 
Diode Gates (4) 172385 6 
Start-Stop Oscillator (1050 Baud) 172394 5 
Fixed One-Shot (200 Microseconds) 172395 4 -Magnet Pulser 172396 7 
(PNP) Inverter (2) 172401 4 
Squaring Amplifier 172420 4 
Pick- Up Amplifier 172431 13 
Fixed One-Shot (100 Microseconds) 172469 8 r Variable One-Shot (0.9 to 1. 5 Milliseconds) 172473 13 
Single Delay (50 Microseconds) 172490 7 
Inhibit Gate and Relay Driven (Special) 172497 6 

L 
Time Delay Relay Driver 177543 4 
Transmitter Start Recognizer Logic 303650 5 
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CODES CHART 
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NO. NOTES 
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NOTES 
TTSC 501 ( 5 8 6 LEVEL CODE)-CIRCUIT ELEMENTS Z 206A 8 Z 2068 ARE OMITTED,­
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IOTE: I TELETYPE 
CARD CONNECTIONS ARE REPRE,SENTED .• Y...j,.ETTERS 
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BOTTOM. VIEW 
OF TRANSISTOR 

( EMITTER) 

NOTE: 
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D 
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II 
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REFER TO I016WD FOIi MAltKl•G 
INFORMATION 

REF. 
DESIGN 

TfLfTYPE TOTAL 
PART NO, QTY. NAME AND DESCRIPTION LOCI.TING FUNCTION · 

CRl r-..:::.;:;=----t---=l~L7J..:71~08~-tr---111.__-¥™u,1~ ...,:i.ll.11-.J.l:: n __ ?"-----~-----1.-'Cul.aawlllPEL-------= 

Rl 
H? 
R~-
'Rk 

R'i 
'R{. 

m 
r.? 
,/~ 

i;:r. 

1?'1l di:; 

1?206? 

2 , 

, 
l 
2 

ll 

c:: .. __ -- f'\1 

t".-4 --•"'+ .,.__ .,..._._.__ ... 
,_ .. _ ?lL Awn .-a .. ...,. 

Stran 24 AW Tnsulated 

& ... n1-4 f"i•,.. -

. 

--

. 

·-·-

: 

feELRY CfltlV~lt t 
REC~ INPUT AMPLIF"IE:R 

CIRCUIT ·BOARD ECS~/ 146521··~:, 

Thi• card consists ot one Relay Driftr I ~ 
111111 DAT£ AUTH,NO. . 111 
z. ~-z;4.f! 7~""""·/ 

Circuit and one Beceinng Inpllt Amplltier. The eel,_q 
Driftr consi•ts·ot Ql aoi Q2111th Q2 not to be lo"9d 
creater than )0 Tolts or 100 •• The circuit wil~ 
operate with inputs of +8 am Gncl. With +8 TOlts • 

,- R.£LIIIY J'" 
_ __,._J>lt,IVI:'..,....,::;....__ l'--1----+---_. 

•ppl1ed at inpit (1) Q. is biased •on• and -6 TOi1te 
appears on the base of Q2 tu.mine it •011 •, there , 
energizing the rela7. With Gnd applied at input (F), 
f.i&l is biased •oN• driving Q2 to cutott b., app~ 
+1.5 TOlts to the base of Q2. With ~ ott, the q 
1• not· operated• . ~ I 

, b Receinng Input Amplifier is used t~ convert a + 8 Tolts 
sicnal into a sero, -6 TOlt outpit. With +8 at iqput (N), Q)-is biased •on 
making outpit (L) a -6 volt. With -8 Tolts at infl'!t (N) Q3 is biased •oN• 
placing output (L) at approxiute~tv •7.5 volts o~ groum. 

F--- : .3304' 1 l 

• 

B i 
I: 

ft\ I I 

~ ~ :I 

. T ;.r-Jo.3 ~....-.J 
) QI l~ _ __.__. ) Q2 . 

,O•:LZ. . 2-N398 ~ 

,A 
r/.SY 

-1.2v 
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~ 
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-4 v,e 
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,, ct, - ... D .2 
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,e.4-
··(P)Q3 N - I 3300 I 

- .J 
T. _., ..S TR1'P t--""'!""~-"'!""----_.--I 

APPROVALS -
I I 

l \b ,o-~2. 

~ 
C) 
\'.I 

~ p 
-1-/.SY 

-
M 

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

~ f/.5Y o ANU . E OP' M 

-1!_ -l.V J7p· ,/1_/ 
~ <=;HD. lt-~M;&ll 
-1!!.._ J ~/(I),1-1"-R.;...O_D -N-0-. _/_4-_6_S,_°-2,_/--f 
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~ -6Ji!. ENGo c.r.e APPoo~ 

TELETYPE 
CORPORATION 
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~ . 

. .... - • . . - - EC. 321 CIRCUIT ' BOARD EC 321 I 7 2 3 2· I· 
; ( NP'N) EMITTER ' 

_., _,.,, i,;,. ·;,__., .. ~- ~ ~ 
" SYMBOLS. J ..,_. -....-.-... .... . --"1,,1 . 

172321 FOLLOWER ANO I ISSUE DATE AUTH.NO. -· ... ---
INHIBIT GATE .•_ ►· ····· 

~ I 2 5-2s-s1 a e••~ + 1, + + + + ♦ ♦ . t I ♦ ♦ ♦ + + + • ~ 
3 2-10-64 80504 - • I 

l\lN a. r C I .,, ~ N PN EMITTER FOLLOWER 
F 

N C C a,;. p D 
.,, t: Cit IC E ... ... - CIRCUIT II a■ HITTER fOLLDWER UrED • • ., F - TO PIOVIH cu11111-,T IAIII WITH NO IIIYEIISIOII OR =»-. 0 

♦ t + + + + + +1•,••+ + + + + H CNAIIIE IN THE IIIIIAL LEVEL. WITH ZERO VOLTS 
~ -N"'•~-~--0-N"'·~-~ J APPLIED AT THE IASE , ZERO YOLts APPEARS AT THE EllrER ---------+oo•. ♦i;- ·~•+~•~· + I( THE IIPN IIIITTER FOLLOWER IS USED TO PROV ID .,_ L Low· OUTPUT IMPEDANCE ( N16H CURH■T Ul■j 

IX N • 
ON T~E .POSITIVE. GOING VOLTAGE TRANSITION (• TO 0) 

4• . 5 • • ! II 
.(.) IC • II 

Ill 
• • p INHIBIT GATE 

+ + + ♦◄ ♦ ♦ ♦♦ ♦ d + R THE IASIE AND EMITTER POTENTIALS VAR . FROM • 6 TO 0 .. • VOLTS IN DEPENDENTLY. IN ORDER FOR O 2 TO CONIDUCT, THERE MUST . 
"-.111011 

II! A COINCIDENGE OF • I VOLTS APPLIED TO Ell TTER. WHEN THIS 
CONDITION IS MET OZ WILL CONDUCT AND THE COLLiCTOR OUTPUT . . IS O· VOLTS. CRI CLAMPS THE COLLECTOR AT ·&;VOLTS WHEN 
TIIANSIITOR IS NOT COIIDUCTIN&• 

C 
COLLECTOR I 

' 
- ... I 

8 NTTOII VIIW i 

f IASE) OF TaultlTOI ! 
NOTE: I 

REFER TO 5018 WD FOtl ! 

MARKIN8 INFORIIATIOII 
I 

\ 
E 

( EMITTER - -t 1,5 V 
REF. TELETYPE TOTAL 

NA■E AND DESCRIPTION LOCATIN8 FUNCTION 
DESIGN PART NO. QTY. 

R.1 118188 3 RESISTOR FIXED 5100 OHMS EMITTER LOAD 
R2 SAME AS RI IASE BIAS I QI 
R3 11814& I RESISTOR. FIXED 4700 OHMS IASE BIAS 111 I 

N-11 
R4 SAME AS RI COLLECTOR LOAD A 

CRI 177108 I DIODE' 0-2 CLAMPING DIODE ..L - OUT I ,, 
T~ Z 

QI 177·106. I TRANSISTOR N•J3 AMPLIFIER 0 

02 I 77105 I TRANS IS TO II P-22 GATE - 0 I 
EC 17 206 5 I CIRCU'IT CARD ETCHED 

IC • 1ft 

4 STRAPS - BARE 24 AW8 -II V ,, 
144495 2 PAD. TRANSISTOR 

- 12V -12v I 

0 ;~ , ':' • 0 APPROVALS II: • u ~ 0 
IO 

DA~ 
E OP M - ,. L 

' o- R 2 'Q·· - OUT 2 ~ . IN I :seoo : - TP 4 

I \ P-22 11-N"'■Ell 
.. ROD. NO. 17 23 21 

0 

l 

• 0 p 
- DATE: 12·30·!59 ~ -av . Cit • N I· 11,134 A~ R P.D. FILE NO . 

TPS .. -12v 
DRAWN. s WC G CHKoA'.Q,t,; 

IN 2 s .,- + 1,5 V ENGD. EPH APPD.7'/1. 
+ 1.5V 

TEL ETY_P E NOTE: 
CARD CONNECTIONS ARE REPRESENTED BY LI TTERS CORPORATION 

- TEST POINTS ARE REPRESENTED BY NUMBERS 17 2 32 I £T10l1•7 
TCH511•MI- . 

ET•l81.II 
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EC322 
.. 

CIRCUIT -BOA~ EC 3·22 172322 ·· _INTEGRATOR 
.. . w· i" -i&ie(B , . 

172 3:22 .. 
' - ... ' 

IK 
ISSUE DATE AUTH.NO. . 

A 
... -

2 s-z•-•• ·•r ~ + + t ◄• ! ~f ' 
..... 

N - t + + I I 

NN . +Cl_,,,, - C 
THE PURPOSE OF THIS CIRCUIT IS TO RESHAPE .., .. NORMAL OUTPUT ~ .. • D THE INPUT 9'GNAL SO THAT THE SIGNAL 

- ii N ... E HU A RI SE TIME OF I ij SEC OR LESS • IPS .., ... a:: en 
en , 

+ + + + + + + + 11 ♦ + ♦ + + " RI, RI, AND CI ARE CONNECTED TO FUNCTION AS .. NM .. tO ...... • 2: ...... ••• ... J M INTEGRATION CIRQJIT, WHILE GI, QZ, AND ASSOCIATED H - - - - -

( 

0 . ~r f.. c• ~ ! j 
+ K CIIICUITIIY RESHAPE SIMALS WHICH ARE PASSED IY THE 

1ft L INTEGRATION CIRCUIT. NORMALLY THE INPUT AT H IS EITHEfl 
... -H 

Q2 -IN•I• • 0 OIi -& VOLTS. If .AT ZERO QI IS CUT-OFF AND IF. 
N . .,, 

. I 1= ~ t •, I• N -I VOLTS QI IS CONDUCTING QI AND QZ FORM A REGENERUIYE AMPLIFIER WHICH 
.u , 

SHARPENS UP THE INTEGRATED .. PUT SIGNAL, ABOUT ,100 MILLISECONDS AFTER Ill 
+- +: + ~ ♦-. 

+ • l -+ II .INPUT SIGNAL, OUTPUT SIGNAL IS PRODUCED,· 
E I 

-
ITZOH 

C 
(COL LECTOII) -

' 
•. 

'· IOTTOII I VIEW ' 
CIASE> - OF TUIIIIITOII 

( 
Im. - I 

E 
IIIPEII TO ·-·-POii MMK• INFOIIIIATIOII i 

(EMITTER) I 

IIEE' TELETYPE TOTAL -- -, ., ... -IZV .. 
DESIGN. PAIIT NO. on. .,. MD DDCllll'TIN LOCATI■• l'UNCTIOII ! 

Cl ITIHa I -~- •- I.IIILlall - HIii •Ill' HIT ,..., .. lliiAI': I 
- ,. g ,1 I 8 

CRI 177108 2 DIODE. D-1 CLAW 3~ 
., 

~l .'- a: .. !! 
CLAMP - .a 

CRZ SAME Al 121 
■ ■ 

U. ... 
TPZ TPI 

( 

( 

K ' - L Rt• 117442 l IIESISTOII, FIXED IIOO OHIII IASE IIAI IOZC) 
112 111144 I RESISTOR, FIXED 1700 OHMI IASE IIAS ' 

RI U. Al Ill IASE IIAS • NOIIIIAL •• 
i 

"4 I 8177 I RESISTOR. FIXED ZZIC OHII ■AttS IIAS .. . 0 

IIA 117441 z RESISTIW- FIXED 1100 OH• ,.,u •.ECTo• 1nAn .. I . .. 
• IAIE IIAS - I . ... 

SAME Al Ill • I II ■ 

IIT 121111 I fESISTOR, FIXED HOO OHIII ............ ; 

RI IAME • 115 lllll'llll■CTOII LOAD INPUT Ill RI I H IIOO - · noo -

' QI ITTIOI I TIIANSIS TOlt. P-11 Alll'Lftll (QII) 
QI .... A!I 01 MIPLIFIEII ~. ' •• APPROVALS -__c, 01 i • 1444- • MD,TIIANll■TDII . 

♦1~0- ! ,-a : ,-u 0 DMD~ 
.... ~- IT•OI• I CIRCUIT CAIID • ETCHED ... • 2 ~ • • .. ~r . 

I STRAP. IAIII 14 A ... 
,. ....~ = I. 

,. NOD. NO. IT 1111 
+LIV +I.IV 

I 
DATE: l-lT-11 

D --· P.D. FILI NO.I -II. 114 A t 
I p 1111-.. .... CHKm:i ~I ~ --•" 
I 

R • -11,& EN8D. IN P IAPPD. , ~ ~ 

IIOTI ' • -♦··" T~~~TJ::PE CARD CCIINICTIONI Ml _,.KNTID IY LIT'RII I 0 P RA ION ., ... , .. , TIIT POINTI Ml ..,.1111,n " IIUIIIIII i 
172 322 ; 

'~1'1111·141 ' . I 

• ...t.a...... .~ .::.., 
' I IIT•lllat 
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-ET108147 
TC25516·541 
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N .,, 
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II) .,, 
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WO 
uJ 

B-----110 
(BASE) -

"' + ◄ I + + + + + + ◄• 4~ + + + + + + 
A. 
C 
a: ... 
(I) 

t ~ 
a: a: ... ... 
a, en 

m QI 

+ 0 + + + + + + 0 ◄• + + + + + + 
-NP'>'llf'll)W~~~~=~~!~~~ 

+ ◄• + + + + + + + + + + + 
A. 
C a: ... 
fl) 

+ ◄ • + ... + 

C 
(COLLECTOR) 

Q 

+ 
LI.I 

BOTTOM VIEW 
OF TRANSISTOR 

m .,, N 
a: a: la: 

... ++++ + + 

"-172065 

NOTE =-= 

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

R 
s 

EC 323 

172323 

REFER TO 5016 WO FOR MARKING INFORMATION 
E 

(EMITTER) 
REF. TELETYPE TOTAL 

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

RI 118186 I RESISTOR FIXED 5600 OHMS EMITTER LOAD 

QI 177106 I TRANSISTOR N-33 AMPLIFIER 
02 177105 I TRANSISTOR P- 22 AMPLIFIER 
EC 172065 I CIRCUIT CARD. ETCHED 

4 STRAPS - BARE 24 AWG 
144 495 2 PAD. TRANSISTOR 

R2 137438 2 RESISTOR FIXED 100 OHMS CURRENT LIMITING 
R3 SAME AS R2 

SYMMETRICAL 
EMITTER FOLLOWER 

CIRCUIT ~OARD EC 323 
I SYMBOLS 

: 
I 

THIS CIRCUIT IS USED TO PROVIDE CURRENT GAIN WITH NO I 
INVERSION OR CHANGE IN SIGNAL LEVEL. WITH ZERO VOLTS 
APPLIED AT BASE OF NPN AND PNP TRANSISTORS ZERO VO~TS 
APPEAR AT EMITTERS OR OUTPUT. WITH -6 VOLTS APPLIEDi-6 
VOLTS APPEARS AT EMITTERS. THE SYMMETRICAL EMITTER ! 

FOLLOWER IS USED TO PROVIDE LOW OUTPUT IMPEDANCE (~IGH 
CURRENT GAIN) ON BOTH POSITIVE AND NEGATIVE GOING i 
VOLTAGE TRANSISTIONS. I 

NOTE 

:::i 
e( 
z 
a: 
"' ... 
X 
LI.I -A. 
e( 
a: ... 
Cl) 

INPUT 
B -------1-1 

D --------
IN PUT 

+ 1.5 v. 
s 

OUTPUT 
A: ,_, __________ -

I 
_o 
a: 0 

co 
in 

R 

-12v 
p 

,,, C: 
a: 0 

0 

02 
p-22 

TP2 :J 
! C( 
'Z 
a:: 
LI.I 
1-

, X 
~ 
IL 
C( 
a:: ... 
Cl) 

'---------~ -
OUTPUT 

I 

TP5 

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

R&D~ A8N 

V 

p ..;... __ -1_-. - I 2 V 

.:::.S---1•► + 1.5V 

.:.R:...,__---1.,► G ND 

172323 

ISSUE DATE AUTH.NO . 
~ 5-26-61 69892 

APPROVALS 

DA~. 
!E o.-M 

P'ROD. NO. 172323 

P.D.FILE NO. l-ll.134AL• 
DRAWN. :S,l{'~ CHKU6· ,;~ 
E NGO. E. H.P. APPO. ""/ V, 

TELETYPE 
CORPORATION 

17232 3 



EC324 INV.ERTER CIRCUIT BOARD EC324 172324 

I AND PULSE SYMBOLS 172324 AMPLI Fl ER I 

" ISSUE DATE AUTH.NO. -

( 

A + + + +++ 
] + +~ 

+++ + 2 5-28-81 89892 v 8 

~K 
s 8 ·2 ·61 70507 NN 

A. • C THIS CARD CONSISTS OF A PNP COMMON EMITTER INVERTER 4. /~•/t.•U 7/" 2'1 rt) 
AMPLIFIER AND A PULSE AMPLIFIER N - - : e QI 

D ,..._ 
C.l II: 

E INVERTER rt)-

+ +++ + +u + + + + 
F QI IS REVERSE BIAS AT APPROXIMATELY 1.5 VOLTS AND THE 

~L 
+ + H COLLECTOR IS CLAMPED TO -av. WITH-• VOLTS APPLIED AT 

v - N rt) vin co,..._m 0) 0 - N rt, V inco ,.._ J TERMINAL B, QI IS DRIVEN INTO SATURATION CAUSING THE'. - - - - - -- - COLLECTOR POTENTIAL TO RISE ( -IV TO ovl FOR DURATI/ON 
+ + + +c., + + +-+ + + K OF THE INPUT SIGNAL. 

.,,v L - - M PULSE AMPLIFIER I 
N • N QZ IS REVERSED BIAS AT APPROXIMATELY + 1.5V WHICH HOLDS 02 OFF. WITH A NEGATIVE rt) ': ,: - ., • N CO@ II: II: II: II: GOING 6V (OV TO- 6Yl TRANSISTION APPLIED TO DIFFERENTIIATING CAPACITOR CAUSINI c., c., p BASE POTENTIAL TO GO NEGATIVE FOR A SHORT DURATION OF TIME, THIS CAUSES 

+ + + -+ II.I + + ++ + + R Q2 TO CONDUCT AND THE COLLECTOR POTENTIAL IS AT O VOLTS DURINt THIS TIME. 
s ,, 

~172065 

C 
(COLLECTOR) 

B - BOTTOM VIEW --i8'ASE) OF TRANSISTOR 
I 

NOTE ' 
-12V -&Y 

REFER TO 5016WD FOR MARKIN& INFORMATION 
E I 

(EMITTER) 
REF. TELETYPE TOTAL 0 

N 
DES18N PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION • 0 N1 ,. 

a:: N fi. ""0 
Cl ,~.,~~~ I rAp•-;,,:;;. ri:-DAMIC ,nn,MFD COtlPI .ING -

T OUTPUl;' CRI 177108 2 DIODE D-2 CLAMP 

~ 
CR2 SAME Al CRI CLAMP INPUT R2 - K 

8 '-- - 1 5800 - TP3 ., 

l RI 118146 I RESISTOR FIXED 4700 OHMS BIAS QI 
P-22 

R2 118186 I RESISTOR. FIXED 5800 OHMS BIAS 
R3 137440 I RESISTOR,FIXED 1000 OHMS BIAS 0 

-o R4 129151 I RESISTOR .FIXED 5300 OHMI IIAS II: ... A R5 137441 2 RESISTOR.FIXED 1200 OHMS COLLECTOR LOAD .. GND 
RI SAME AS R5 COLLECTOR LOAD N 

IND -12V -av 

QI 177105 2 TRANSISTOR P-22 AMPLIFIER +1.5 V ' 
Q2 SAME AS QI AMPLIFIER -

0 ·iE~ ,':' ., 0 APPROVALS EC 172065 I CIRCUIT CARD, ETCHED 111:N u- -o - D AND R E 01" M 

I STRAP BARE 24 AWi ----r OUTPUT & ,'[.,.,, 
INPUT Cl RS 

(~.~ 
L 

1444911 2 PAO. TRANSISTOR D) I 1000 
I -

' Tl'4 E-N""al.t 

l .002 MFD. a-ROD. NO. 172 J24 P22 
0 " •IV DATE: 2 ·1 • 10 -.. 0 

~ 
R II: .., •IZV P.O.FILE NO. 1-11.IJ4AA /J .., s 

+l.5V CHKO.~ n,~" DRAWN. AB 
ENGD.EHP APPO. 77! 

NOTE +I.IV 
TELET PE CARD CONNECTIONS ARE REPRESENTED IV LETTERS CORPORATION 

TEST POINTS ARE ~~~~E~-:NT~~ .. ~! -~j■lr! . f ., 
fT108147 i .-.. 172 3 2 4 TC25516·541 ..... 

~- St, ··,, ... . .;.:. 
. X. .,.;..,, 

... ,;.,· .~ .. , l!i, .. .,-,:;I . ..., •• •-. .i-••· ,. . ... -- -- .. •:I'' 
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.-

CIRCUIT j BOARD EC 325 OUTPUT AMPLIFIER EC325 172325 
. -

( 

( 

A~D ~CLIAG~ i!IIAS 
I SYMIOLS 

172325 
l 

I ISSUE DATE AUTH.NO. ,._ 
A 

F~P 
2 !!i• :Zli"1!1 ~~-=:a--= 

N~ ++++++••t+t+f ++ ·• I THIS CARD BASICALLY CONSISTS 0/F TWO COMMON .,, . l = 1' ~II 
1! I l: 1- 0 EMITTER AMPLIFIERS AND A WI.TM£ BIASI• NETWOIIK. ONE -

~ D A'1PUFIER IS A PNP TYPE THE OTHER 19 A NPN. I .,,- E i 
I 

~ ! ! ! ! ! ~: ! . ::1~ !! ~ t: 
F THE OUTPUT OF QI 19 OONNECTED 10 THE INflUT' OF frM H 02 BY MEANS OF A STRAP IN THE C0NNECTOR BE'TWEE N ,INTS • J E AND H. 

++++ ++ +t + + + IC I 
L 

I 

in QI AM> 02 ARE BOTH OUT-on wmt O WLTS !AP• 
It) 

M RI AND R2 RETURNED TO +1.5V REV~RSE BIAS QI "' la: IU ... . l"'1 PLIED AT POINT F. APPROXIMATELY 
rt) 

co<.> ~ 1111: 1111 Ill a N +. 79V. 02 IS HELD OUT·OFF IY ·12V COLLECTOR POTEN1f'AL 0/F QI. THE OUTPUT AT 
II.I STRAP 

+++++ +++++ 
p ., I • 
R :!1~~ iN 1~!:u:~== ::v~N: 1™ co~~~~~::. ':;;-'E~.::~TPOI:; :·T!1RE:R-:u:~OMES 
I ... ·6 VOLTS. -12V +IV 

"--172067 

I 
' 

! 

. 0 

C 
,... 0 CD : a: 0 a: 

(COLLECTOR 

T T 
I 

;;. M 
' 

a - BOTTOM VIEW ;;. K 
( BASE) - OF TRANSISTOR TP5 

NOTE 

E REFER TO 5016 WO FOR MARKING -12v 

( (EMITTER) INFORMATION 
REF. TELETYPE TOTAL NAME ANO DESCRIPTION LOCATING FUNCTION 

& DESIGN PART N>. QTY. A =-GND 
RI 118186 I RESISTOR- FIXED ~OH~ BITCr RESISTOR • a:: B •+l.5V I R2 118146 I RESISTOR - FIXED 4700 OHMS Bl AS . RESISTOR C 
R3 137440 2 RF~ISTOR _ FIYl=n 1nt'V'l OMUC. BIAS RESISTOR _J ·6V 

R4 137441 I RESISTOR FIYS:n I~ nn nuuc. COLLECTOR LOAD 
E -~~ RI - I 

- ~ R5 118725 I RESISTOR - FIXED ~70 ni:iuc rcn1T ECTOR LOAD Ir H H 
R6 137601 2 RESISTOR- FIXED 68 OHMS CURRENT LIMITING F 5600: TP3 (I) 

R7 C.AU~ AC. R ~ . BIAS RESISTOR QI I R8 ~ME AS R6 CURRENT LIMITING P-22 .... 
16V 

81 177105 I TRANSISTOR p-22 AMPLIF 11:;ff ~ 
":" 

l\l i 
02 177106 I TRANSISTOR N-33 AMPLIFIFR a:: ., 

I 

EC I 72067 I CIFrJIIT CARD. ETCHED It> lo 
f: ~40 - -,4 4111r. 11:11\IX' 

+l.5V 
a: i~ 
_t_TTP6 R6 

APPROVALS 
14449~ 2 PAD - TRANSITOR DAN# E OP' M R3 /[yo~ &a 

p 

E 1000: /1,, 

\ , N-33 E-Nuil■&' 
PROD. NO. 1723 25 

-6V DATE: I - 26 • 60 I 

C 

I N ~~--P.O.FILE NO. 1•11 .134AJl7 
' 8 DRAWN. E-R CHK[t.fl.l• 

... 
•-12v : 

,1 
i s ENGD. E.H.P. APPD. /7, ~-

NQJE i 
•+6V t; TELETYPE ..... 

CAR> CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 

ET108147 TEST POINTS ARE REPRESENTED BY NUMBERS 1 172325 TC255(1·54l i 
-· ., 



( 

ET108147 
TC25516·54) 

B-~~,.,, 
(BASE) 

in«> 
N 
~ 

U)(.) 
w 

"'---172065 

C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR 

NOTE 

..... 

A 

B 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 
p 
R 
s 

EC 326 

172 3 26 

E 
REFER TO 5016 WD FOR MARKING INFORMATION 

REF. 
DESIGN. 

Cl 

(EMITTER) 
TELETYPE TO~T~A~L~,--

PART NO. QTY. NAME 
-----+---

1773$2 1 i CAPAC I TOR, CERAMIC . 002 MFD , -----=~ 

AND DESCRIPTION I 
I 

i 

LOCATING 

COUPLING CAP 

FUNCTION 

·--~ 
CR1 ! 177108 1 ! DI ODE, D-2 i CLAMPING DIODE 

' I i 

R1 137440 1 i RESISTOR, FIXED 1000 OHMS I BASE BIAS -·~·-
R2 129851 1 RESISTOR, FIXED 3300 OHMS l BASE BIAS 
R3 137441 1 RESISTOR, FIXED 1200 OHMS I COLLECTOR LOAD 
R4 118186 1 RESISTOR, Fl XED 5600 OHMS EMITTER LOAD 
R5 137438 1 RESISTOR, FIXED 100 OHMS ! CURRENT LIMITING 

·-···-
01 177105 2 TRANSISTOR, P-22 AMPLIFIER 
02 SAME AS 01 AMPLIFIER 

EC 172065 CIRCUIT CARD, ETCHED 

l-----4------+---+----------------11---------------2 STRAPS BARE 24AWG 

144495 2 PAD TRANSISTORS 

r-----------~-------------------------···-·---t 

------+------------------------+---------------
------t----'----------------------- ----------------

PULSE 
EMITTER 

PULSE AMP 

01 IS REVERSED Bl~S AT APPROXIMATELY +1.5V 
WHICH HOLDS 01 OFF. WITH A NEGATIVE GOING 6V 
(OV TO -6V) TRANSISTOR APPLIED TO DIFFERENTIATING 
CAPACITOR CAUSING BASE POTENTIAL TO GO NEGATIVE FpR 
A SHORT DURATION OF ~IME. THIS CAUSES 02 TO CONDUCT 
AND THE COLLECTOR POTENTIAL IS AT O VOLTS DURING 1HIS 
TIME. 

PNP EMITTER FbLLOWER 

THIS CIRCUIT IS A EMITTER FOLLOWER USEd TO PROVIDE CURRENT 
• I 

GAINS WITH NO INVERSION OR CHANGE IN THE SIGNAL UEVEL. WITH ZERO VOLTS 
APPLIED AT THE BASE, ZERO VOLTS APPEARS AT EMITTSR. THE PNP EMITTER 
FOLLOWER IS USED TO PROV I DE LOW OUTPUT IMPEDANCE j (HIGH CURRENT GAIN) ON 
THE NEGATIVE GOING VOLTAGE TRANSITION (-6 TOO VdLTS). 

-12v 

It) 0 
a::: 0 -

INPUT 
D -

Q2 
p-22 

·~ a::: CD 
It) 

+1.5V 

NOTE 

TP4 
L 

OUT 
N 

TP5 

INPUT 
Cl RI 

B ------1 f--j I 000 
.002MFD 

0. 
(\J 0 
a::: r<) 

r<) 

• +l.5V 

CARD CONNECTIONS ARE REPRESENTED BY LETTERS 
TEST POINTS ARE REPRESENTED BY N(!MBERS 

-12v 

• 
01 

r<):0 II 

a:·N 

• -=:J 

! I 

-sv 
l 

a: -(\J 
(.) ..1._ I 

0 

~---GNO 

f____ ·- -sv 
R 
-~- -12v 
s.__ ___ -+ 1.5V 

ISSUE DATE . AUTH.fil!)': : 
Z S-.Z6-,1 d9.89.Z,-
.=3 //•/~-~ 71'-'2' . 
q. 4-:-.S-62. 9.3,:).-.:l/ 

APPROVA'..S 
E OF M 

E-"lUMBER 

PROD. NO. I 7 2 3 2 6 

DATE 2- 19-60 
PO.FILE HO 1-11.134AA 

DRAWN S.W.F c: CHKD ~ 

ENGD E. H.. P APPD 

TELETYPE 
CORPORATIOilNi-----t 

_I 7 2 3:2Jl{ r;,.-



. -
EC:!>~:!> (NPN) EM\ii£.R CIRCUIT BOARD EC 33"3 'l12.33:3 

'\12333 FOLLOWER (2) 
IYMIOLI 

~r> i 

~ 
... DATI AUTN.N. -· +rn+++++1r:++++• 

1- ·-■ N,&:-1 MD 

I 
. ,_ .... ' u-.- ., .. .., 

N; ~ IL• C !Id.a ail'Cllit ia a paenl parpoee ad.tter ~ I• - ■ u~_, ,~ .. 
ffl I[ - << ' D tollowr ued to prc,ncle GIU"Nllt 1a1n with no 1- - ...... !I 

IN I- • • It 
. 

l")r- ., t- t- I bnreian or cbanse in the aignal. lffel. lflt.11 
- _, Jt , 

Nro ftlt.a applied at the bu•, Nro YOlta ~-+ +++++ ++ ~+++ N 

~ ~ -w-••-~--0-N~9••~ • at UM 'bue, MN ftlta ..,_.... at the aitte~~ -------- "1th -6 Y -..lied, -6 Y appean at the ad.tter. The 

~~ ·:r~++t••~+••i·· " .L .. lld.tter follower h ued to pro-t'ide low ~tpit 

• 111P?"anoe (laip C11UTmt 1ain) an the poaitiw i 

~~ ~ ~ - . • ~ ftltap tramitian (-6 to O Y). , 
+ T +T +++ +++ ~+ Ill • ~ 

"-. ,1zoc.s 

C t«>TZt CCOLLlCTOII) 
REP'Dl 'fO 5016 WD JIOR MARIItll DIPOIIIATIOI 

I - IOTTOM VIEW 
, ■a., 0/1 TIIANIIITOII I 

I 

I 
MITTlfO -

' 

Ill'- TILlTYf'E TOTAL 
DHIIN. IIAflT NO. QTY. NAME AND DHCIIIPTION LOGA?IIII ,u11CTI-ON 

ii1n•"- 7 
11--.1 _.__ ...,. __ .... 

L"WV\ n-- -._A. -- T--..1 

I? '1'2'71. '2A ., • • ,nn n-. -· , _ _. __ ·-- ·l l'l o, __ •- II? -•••- T .--.A ,_ ' o, ___ -- V, -· ,__. __ - ·-- .. • ! 
n, 177106 ., .-.,. ... -.c _,.. __ (._l l'f;.3,1 ~,4N.- .. ' TP~ 
n? s--.. □"I " 

, :- K , .. \ 

• -._. 11'7~1: , ~ ___ .. ♦. l"a-..11 -~ - L - ..0 -

"+® 
Q.I OIIT I 

L ft~ -- 11 ...... -,,::: am N-33 ~A -, TP2 
144495 2 PAD. TRANSISTOR " - TP_4 L. , 

Ul_l -,1v APPROVALS 
l> D AND -

~1.~ 

.... 
~"",1 ~-

N-33 

:' 
TP5 

- I• 
R -•~•v ' ...r-.-. n1.1-s3 

s ., -,a.v DATI: 
~.D. ,au NO. -,av ' 

NOT'E.: 
I D11-.,fl.~ CNKD. 

IIIU. S,S-l6"0. ,..-,,. 
C~RO C.ONMEC.TIOM~ ~R.£ RI.PRE~i.W1'E.O •Y Li.T'TE.R$ T~o~hl1.£E .. 

I 

(T10•••1 
TE~T l»O\M'T!t ",._£. Rl,~lil~~EMTE.1) •"f NUM~P~ 

, 72.,?,33-•en~,, ... , 
' 



( 

I 
" 

( 

l" Ci•,•' • :1,~1 •. , •• 

I 
CIASEI 

,u,. 
DESIGN. 

I 1 

r.? 

1:1n 

l'A"> 

R1 
A"> 

D'l 

Al 

R•1 
Ai 

Wl 
n"> 

-WI 

' -

- ++ + 
r,,. N• '6 + ~ + ~ ++ ++ ~~ ++ f + In - - N N ► Q.1 
N 

+ V + DC + + + + ti U + + C.~ ➔• + + in C: 

~ - "'.,, .. II) co ...... .,!:!=~~!~!~ 

~~+~~++tfijj+++~++ fn .in . Q2 • II 1£ '9 
'-'>u : Suv Dt 

LLJ ' 
+ ++-t + ♦ +++ -+ + 

C 
ICOLLECTOIO 

NOm: 

EC 347 -
1 

l72'341 

• 
C 
D 
t , 
H 

J 
K 

L 
M 
N .. 
--~ 

BOTTOM VIEW 
0, TIIANSIITOR REF~ TO 5916 WD FOR MI\RKI~ INroRMATION 

I 
IEMITTUI 

TELETYPE TOTAL 
NAME AND DESCRlfllTION LOCATINI 'UNCTION PART NO. QTY. 

/7733Z ., f'--. ... -.: +-.. .... ,.. • ,.. . /YI? MJi' 
('_.,_, .. __ ,. __ 

c::,_..,,, ., .. r.l 41 - " 
177108 ? T).;M.- D-2 

1:1 ___ ,a __ n,c _ _._ 

.C::.ama .,. r.R1 II II 

1 ?0~£;1 ., A- .. i .,+-- Fi ,,..,f 11M Ohme, R ..... Bi,.. 
l 'l.?J,1.f'\ ? II II , ('\(Y'\ II II " 

c::,.,__ "• R? " lf 

II II Rl " " 
117/,/,l 2 Resistor. F"ixed 12(u Uhms Goll ector Ulad 

q.,..,,. ... RS:: " n 

177105 2 Tr:oi.nai at.n,-_ p-zz Pul •111 , __ , i f"i ,.,.. 

c::. ............ 01 " " 
1;,,1()66 l Ci ..... ,; t. r. .. ....-t Et,,.h..-f 

144495 2 PAD, TRANSISTOR 

PULS£. AMPL\RER (2) CIRCUIT BOARD EC 347 
I 

This card consists ot t110 ccanon anitter 
amplifier circuits used to generate narrow pu!ses 
harlng a rapid ri•• time. The +1.5 V at the base 
applied through R4 holds Q2 nonnal.l7 cut~tt. i an 
clMips the collector at -6 V. With a negativt 
going 6 V transition applied at·D, base eurnnit 
nows dri vinR; Q2 into saturation, causing the I 
collector potential to be at O V tor the dura~ion 
ot the pulse applied at the base. 'l'he theory- ot 
operation for Ql is identieal to Qi. 1 

QI 

P-2Z 

Q. IC. 
--+ t< 

TPJ 

Cl ~3 
O ,.4.,_---tft- ~-----;.':_: 10::0:!o~....,.~•~·""' 

IK Z. • 002 

.... 

NOTE.: 

SYMBOLS 

* 

e,~,-_D CONNE.C:TIONS ~-£. RE."i.S£N'TE'D •s"i La,Ttt1t• 
'TEST Jt0\M1'$ ""~ 9tS:P•a.,.t.'-l'Tao 1'Y NUM1'1.11lr. 

\7234,·, 

- DATI AUTM.NO .. 
:! • -'111-• .. • -1 'W.11 

' T-'.!11-m W &.-~'111-
• !111---•-..-, ,ic.-J.lllj 

_,II' I J I • • • c, N • J. '> L I 

.S, ---•-- •-- I., •1---
1 5-26-61 89892 

APPROVALS 

..£.. NO. 1, 2.341 

,.,. S.S. laNa. M. 

T ~"~il1.J~ E 
11-2347 --



: 
I 

. - EC351 VARIABLE PULSE CIRCUIT\ BOARD EC 351 172351 
I SYMBOLS REVISIONS 

i72351 DELAY ISSUE DATE AUTH.NO. 
I 5 5-26-61 68892 

(.4110 l.!MS) ' A 11-16-61 71626 

THE PURPOSE OF THIS CIRCUIT IS TO GENERATE A SIGNAL OF VARIABLE WIDTH 
A Bl I K - .... 7 2-6-64 B0254 

/_ ' 
- Pl - LI'! 6-1-68 9?tlt.9 

++•+1+ ++ + TTT A AS DETERMINED BY THE INPUT SIGNAL APPLIED AT POINT A, E , 
B 

Q2 IS NOll4ALLY CONDUCTING, RECEIVING ITS BIAS CURRENT THROUGH :RIO AN: 
, 

N ... - C .,, C I - N m 0 -
~ D R2 IN PARALLEL WITH CR5, R3 AND R8. THE COLLECTOR OF Q2 IS APPROXIMATELY AT NL 

N a:: -It) a:: ii: .., IX ii: u E ,,, ,,, u u ... u 0 VOLTS AND QI, COLLECTOR IS AT -6V QI IS MAINTAINED LN CUT-OFF STATE BY 
N 
t:: w++ + + + 

F CROSS COUPLING RESISTOR R6 AND R7 AND RETURNING TO +1.5 VOLTS !OLDING BASE 
++ + + H POTENTIAL AT APPROXIMATELY +I VOLT. 

~ -N,,,~lt)U>l'-CDc,,2 ~ ~- ! !!? !? ~ J 

( 
++ +! u+ 

K CAPACITOR Cl,RI AND CRI COMBINE TO FORM GATE WHERE BY WHEN -6V is APPLIES TOE AND 6 VOLT POSITIVE 

It'> 
L PULSE APPLIED TO TEll41NAL C WILL FAIL TO TRIGGER CIRCUIT, HOWEVER, IFITERMINAL E IS AT O VOLTS A 

in 
I 1~'-l-m ~ M POSITIVE PULSE WILL TURN Q2 OFF AND REMAIN CUT-Off UNTIL C3 CAN DISCHARGE TO A LEVEL THROUGH R3 AND 

,0 en N N .., .., • in • 

u,<.> a:: u IX a:: a: a: a:: a: N RI I TO PERMIT Q2 TO CONDUCT, 
u u p ' 

~ 

+I ◄ f+ 
.. 

++ + R THE AIMING POTENTIAL IS VARIED BY APPLYING O OR -6 VOLTS ON TERMINAL A SINCE RII IS PART OF 
s DISCHARGE PATH lltUS INCREASING OR DECREASING TIME OUT OF THE CIRCUIT~ WITH -6 VOLT$ AT A TIME OUT IS 

""----,12050 

APPROXIMATELY .11-1 MILllSECONDS; WITH O VOLTS APPLIED THE TIME OUT IS APPROXIMATELY 1,3 MILLISECONDS, 

C 
(COLLECTOR 

B - BOTTOM VIEW 
(BASE) OF TRANSISTOR NOTE: 

i 
E REFER TO 5016 WO FOR MARKING IMFORMATION. 

(EMITTER) 

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

Cl [77332 l CAPACITOR. CERAMIC .002 MFD COUPLING -12V t6V 

C2 [71331 I CAPACITOR. CERAMIC .001 MFD FEEDBACK ! I 

NORMAL INVERTED I , ~ 
r.~ 171587 I CAPACITOR MYLAR .25 MFD OUTPUT i 

DELAY OUTPUT .J - ..L l TP3 ~L TP2 K 
i 

CRI 177108 !; DIODE D-2 - GATE in 0 -6V .o 
CR? SAME AS CRI COUPLING IX i 

~R,:1 t IX~ lo .., :.: 
IX 2 

CR::! SAME AS CRL CLAMP ~rp r 
NO 

l'DII !:AME AS CRi CLAMP ~~ ·-., - •.. 
CR5 SAME AS CRI GATE 

D-2 1.: 
I 

RI [18177 I RESISTOR FIXED 22K OHMS BIAS. £~2 ' - I 

C 

D? . DC(.11 !:mD 1~7UII? I IXED l500 OHMS BIAS Q ... 
l I BIAS IN 

R3 
~ 

.... 
[18180 2 RESISTOR FIXED LOK OHMS BIAS D-2 ..,\ .... . 25 

RU 137!jijl 
N•._ :::E A . 

2 RESISTOR FIXED 1200 OHMS COLLECTOR LOAD u .. " ~ I 0 '"MFD. RII 
Di:; SAMF AS RII- COLLECTOR LOAD 

0 08 j3900 -
.., 

R6 129851 
.., 

I - RESISTOR. FIXED 3300 OHMS FEEDBACK - GI) I 

R7 
« co 

1?4 
-2 APPROVALS 

11811111 I RESISTOR FIXED 2700 OHMS BIAS lit/ QI 1- • D-2 
DD SAMF AS R3 DI A<! 

Q2 'f C.Rl _ fl C R HD D E o, M 
- I "lf-e-lN oAt,,. 

R9 111-;i1;1:;,:; I DC(!l!:TOD ~IXED !'ii OHMS COt,t,10N EMITTER 
P-22 P-22 - ·- r-..J 

RIO 118111-7 l RESISTOR FIXED 6~0 OHMS BIAS ~ - ,_._ .002MFD '11--
I 

DI I llt-;il:1:7 I DC<' !:mD FIXED 3900 OHMS BIAS .... 0 - !:i.: :Ill: •·•u•u. 
1 -N 

a: ~ 
CD_ 0 

1111:: "' 
,aoo, NO. 172351 

n1 177105 2 TRANSISTOR P-22 AMPLIFIER °7 ~: p 
--.-6V 

M SAME AS 01 I.; ~-12V 
DATE 12-7-59 
FILE NO. 1-122.134AA 

EC 172050 I CIRCUIT CARD ETCHED "I. " L-.+1.5V DRAWN.RJP_,ICHKD.e ~t' 
i E ENGD. EHP APPD. 

111-11-11-95 2 PAD, TRANSISTOR NOTE: +I.SY TELETYPE === CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 
TEST POINTS ARE REPRESENTED IY NUMBERS, 172351 TC·4TI Ce•H) . 



·.,J. I . 
EC 382 CIRCUIT ; BOARD EC352 .172352 

172352 
I IY■IOLI REVISIONS 

- A tllU el.Nd\ cleat.pated M tan-mt 1t - MTI ·---···••1,•t•,t~•t~· • I r~ID•BI ■--

,. . 1n a --• an •011• •• vl\boat a b1M1nc n•lstor• 
- A 

N C I 
3 11-••-~-na04 

.. . I 
. . ! ~ D 

. . C 

.,, I TllepWia-lDtlda-~ ~ D 

++++++ + + +t+ ++ 
, O • IIOl'9 ,P09it1w YGJ.tace, i.e. +1.5. wlt.a, a-,c ,FAN· r 
II appll• t.o t.ena1n&l J ad • till •tput te our L .. -N•••--~--0~-N~•-•~ • · a,&,Ci,D,i,L,11,1 M4 ·P 11111 all 10 to +1.,5 wl , • 

. 
1111 

. --------
····,·,~•·+,♦ +i +.++ • ..._ Ula ..S.tola la opm ta olltpn8 A,l,C, -~ ... '"--

- .. 
., L floaUas ... , ... 1a o1...., _,. alenld·r--- ~ 

• -~ • Tbe otradt la uaed t.o appq nNt pal.N 
~ or a1pal. t.o a ... tier ot cd.l'Cllit.a, t.ha dt•• provide isolation between 

++~+ + ~ + ++++~+ II the•• circu.ita. 
I ' 

'-11&070 

C 
h,01.LICTOft) 

I . IOTTOM VIIW , ... , - a, T■ANIIITOII 

NOTE = IIIFEII TO 101ewD FOR MAIIKINI INFOIIMATIOII. . ' 

( 
I 

Cl-.r!JII) 
R&P. .aL•TIPS TVl'AL 

Cit.I ' .. .... 
11111T -

OT'C NAIii MD NICIIIPTIOl't. LOCATINI l'UIICTION 
.._ I A -, ~-· 177108 • DlftDlt D .9. AATII! Cit& 

r■• !llAMII!' .&• ~■ I - - . ·s .... 
CR3 • • • . " t:/1.J ~-· ti • H II --. c; ... .. 
r.!a" .. .. II . T 

,. .. .. ' H H T Clt4 

r.. t·. 
- ., C> 

" .. II " -
r., l It N • n ~"" t'!I ! ,, 

" ti 11· E _. I ·~ 17~070 CIRCUIT ~.&.RD-ltTCHED .r-·I< 
( 
' 

C:._'t• 
L --· C~1' 
N1 - A PP IIOV.A LS .... ~.,. II•• 1· I a, II 

.,. I N -,r ...-,./ 
) . ,i, e:.,• 

' 
.. p - . . ........ 

( ...... ,172352 

, ... :,"•[·:. DATI 10 -MAR • A 0 
·,,. FILE NO. 1.1• , 1'114A 4 

.. ALL Dl~&i>ES A/11/!C D· 2 DMIN-S.W. CHICD. 

C INID.£H.P. ""· 
' .; cellllllCT- Ml IIOlllllllffO IY. LITT&• T~o~fait~E 

' 
T- .... ,. Ml 11--■INTID IY NUIIIIIII, ,. ... , .... • 172352 

. .. 
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( 

( 

E-T10F,1•1 
TCZ~~ll-~41 

REF. 
DESIGN 
R1 
R2 
R3 

CRt 
CR2 

01 

· re 

TELETYPE 
PART NO, 
1'29851 
118186 

177108 

l7?224 

172065 

14,1495 

TOTAL 
QTY. 

'2 

1 

1 

' 
' 

172065 __/ 

NOTE: 

~ 
8 
C 
D 
E 
F 
H 
J 
K 
L 
M 
N 
p 
R 
s 

EC 355 

REFER TO 5016WD FOR MARKING 
INFORMATION 

NAME AND DESCRIPTION LOCATING FUNCTION 

RESISTOR, FIXED 3300 OHMS BASE BtAS 
RESISTOR, FIXED seoo 0~ BASE BIAS 
SAME AS R2 COLLECTOR LOAD 

DIODE, 0~2 CLAMPING 
'SAME AS CR1 GATE 

TRANSISTOR ·2N398A AMPLil Ff ER 

CIRCUIT CARO. ETCHED 

'STRAP BARE 12' AWG 

PAD. TRANS 1· STOR 

I ·---------·-------• 

RECEIVER INPUT 
AMPLIFIER 

CIRCUIT I BOARD EC 355 

THIS CARD CONSISTS OF A COM\10N EMITTER PNP 
AMPLIFIER USED TO CONVERT A MAXIMUM DC SIGNAL OF 
+so TO -so VOLTS AND MINIMUM'SIGNAL OF +3 TO -3 
VOLTS TO A -6 TO +t.5 VOLT'SIGNAL. 

WITH A MAXIMUM OF +so VOLTS AND MINIMUM OF 
+3 VOLTS ON TERMINAL B, 01 IS CUT OFF AND 
TERMINAL K ,I'S AT -6 VOLTS. WITH A MAXIMUM OF 
-50 VOLTS AND MINIMUM OF -3 VOLTS ON TERMINAL B, 
01 CONDUCTS AND THE OUTPUT IS AT APPROXIMATELY 
+1, 5 VOL TS. 

DIODE CR2 PROVIDES AN 110R" GATE .. WHEN . I 
TERMINAL N IS AT O VOLTS, THE DIODE.7'-5 FORWARD BIAS ANDO VOLTS APPEARS AT 
K WHEN 01 IS CUT OFF. 

-12V -6V • 

'.CR! ---
11 OUTPUT 

B >-----1' '.-1'2.nn !1--------• 

NOTE: 

Njg 
a: U) 

in 

--

01 
2N398A 

+1. SV 

- -
~ ~ 

' N 

TP5 

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

A 
p 

R 

s 
K 

OUT 
K . 

TP3 

- L 
TP4 

e12 

-+--------1-► + 1 • 5V 

--,-------~- .. -6V 

+-------...,-► - 1 2V 

+--------- UD. 

LI 
I 
I 
I 

STRAP I 
I 
I 

! 

172355 
REVISIONS 

ISSUE DATE AUTH NO 

2 s-26-61 6989L_ 

APPROVALS 
D AND R E o~ M 

E-NUM■ER 

PROD, NO, 172355 

DATE: 1-26-80 
P.O.FILENO 1-11,l34AA 
OR AWN R. P, CHKO 

E NGO E.1-4.P. APPO 

TELETYPE 
CORPORATION 

172 355 



( 
\ 

( 

( 

C 
l 

[ T 0•, • 7 
TCi~~,•-~·) 

C 
ICOLLECTOIO 

"-,12012 

NOTE: 

A.., 
B 

I 
H 
J 
K 
L 
M 

~ 
R 
s 

EC 359 

1,.72359' 

REFER TO 5011WD FOR MARKING INFORMATION 

• --tO­IIASE) 
BOTTOM VIEW 
0, TRANSISTOR 

REF. 
DESIGN. 

TELETYPE TOTAL NAM• AND DESCRi, 1TION 
PART NO. QTY. "' 

I I ,. : .. .,.,. t'!i -t-""" I-----~ t'! . I JUL llll 

Same .111• C1 
.:>ame as u.l. 

r::,. s ........... r., 

CR1 171108 ·& ™"""• D-2 

LOGA1'1Nt FUNCTl·ON 

n, 
n II 

.. II .. n 

UH ••+-• v4 +.h 17 
,. n u 

Sama A• CKl 11 11 11 r. 

R1 
K.2 

R'i 
Jl 

11 , 

.t, 

II 

'1n 
.11 

I.L_l 

~ 

11Rl.77 

, J. '1./.1:.&.. 
llMI I.I. 

l.~~',l. 

1171.J.1 

l7t"'9-

l.7 2C]b;.I 

144495 

L._ 

, 
? 

2 

? 

? 

] 

2 

Same as liR5 

'••" l!lt.o,- · n ... .,,. :;,:;,.a. 
111111• as , :1 

,,,ame as .tiJ. 

••m• .111• J:l 
........ ♦......... 1'"1 ....... .., u,-

'••" .+........ 1'"'1 T .... Z/UU VJII 
S.11.m• .11111 Rh 
Hesistol". ,tri,ratl "HOO Ubll 
s .......... RJI 

Sama All KIO 

111ii1.----- II 

L, Pl"ln_ t l'JU"ill 

PAD• l"RANSISTOR 

I... 
.,.l, __ .;._ 
s charJte-1nh1. m. t. Jtat.e · 

I schar- • ... n, D1t. 2at.e 
• II II 

II II 

.. II . II • 
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CIRCUIT BOARD EC 359 .172 359: 
FLIP-,LOP 

static P..11'ifiigp "' : 
The fiip..fiop ~ tw PIP ,-nct1oal 

tnnsiatora, 110 arnnpd that vhm ane 111 condudinl, 
th• other 111 held in a cutott condition. Qi. and;:1 Qz 
ara connected in a QJUtrical cil"ftit; each coll ctor 
bu a 1200 ohla load retumed to a -12Y nppq. . , en 
either of the tran■iatora 111 cutoff, collector C1µTmt 

. IY■aOLI 
11 • DATI I aunuo 

I -~!::. .... ,..,. 

•• I 

11!lll= :drop to .. alaeat .s-,e; and- thw OFP collector poten- ..__ ______ --I 
tial will be clamped to -6 wlta by action ot CR~ or 
CB6. When either tnnaiator ie OR, its collector potantial will be 
approximateq +lY. The OPF base will be at +1.23 wlts; the cm.an 
aitter·po1nt will be at +l.O wlts and the 011 baa• will be at •.? 'fOlte. 

' 

Operatiop 
The circuit 1■ normally' dri.Yan by aPP111ng a positiYe 6 wlt.e 

pulse _throu,:h CJ. and CR.3, C2 and Cll2, C, and CBI., or Cl. and CltJ. to the 
bue irhich 1■ 011. Thia results in the o• at.age ~ming OFP and the OPF 
stage tuming ON. The fiip fiop mqbe dri.Yan bJ either ot two pula• 
applied to each base. The positive pulses ma:r ~ inhibited by retu:ming 
R2, R.3 and R4 to -6 wlta. This prennta diodes CRl., CR,3 and CR4 tram 
conducting and coupling the pulse to the bue of the corresponding tran11i11-
tor. The resistors R2, R.3 and Bl. 11Wtt be retum~ to growid potential or 
+l.SV tor the driYe pulse to be pasaed b7 the coitreaponding diode. • 

r, I 

-12Y 

TP2 RIO 
1200 t 
0-2 ~-
~ ... 

..... R5 .. . 
0 

• 3' 0 • -1,v 
II: .. .., II: .. 

~ 
.., 

C4 T D-Z ... 
r--4: ... 1 -·. 

.002 CRI QI . C D_:2 ' 
, f-

l citi \. .002 - l .... P-22 
3' 0 

.o -- .. ., 
II: .. a: ... C lift 

N 

1 1 .... 

+l5Y 
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RII 
: 1200 I 

D-2 -· 
cri, .. . 

0 

• 0 
II: 

.., .., .. 
I 02 
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0 
... 0 
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' I 
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I 
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I 
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3' .. .., .. II: 

. D-
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CR4~ .002 

~ Cl . 
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CR' .002 
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i N .... 
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I 1'"· 
. I 

' 
I 
I 

I 
I 
I 

C SE1",:a 
~m:a 
E ~I 

!.sET'"<(I 
H ,:-o.-. 
J -··,·· •••• I 

k INY. 
OUTPUT 

L __ NOR. 
OUTPUT 

Ill ----,:a 

!.-iv 

.!!.-12v 
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-♦I.IV 

FLIP-FLOP 

APPROVALS 

D~ 

• GI' .. 

~ ..... 
i...r-. NO. ,,z3a;g 

DATE: 2-11-H 
~.D. FILI NO. 

DIUMI. G.J.M. CNKD. _ 

ENID. llJ.R. A.._,_ 1111. 
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I EC 361 .,.- CIRCUT BOARD EC 361 172361 . -

·=·· ··, 
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( 

i INTEGRATOR sviiELS 
r'. 

;;,-

- ISSUE DATE AUTH.NO. ~ 

INTEGRA,. 
I 

.rr: ~ 
TIIS CARD CONSISTS OF FIVE IDENTICAL ~ ~ A ~ 

-+ J 1' + + + t -+ +tt -t 1 
,. ~- t t + I CIRCUITS. 

f: N- • • N.!!!..J ► • C 
;~ .., ~~::.;./:, 

= : = -
D .. THE INPUT SIGNALS UE APPLIED THIIOU8H I IOO -N II i ~ t I 

I 
.., !:: I DROPPIH IIESISTOII AT T'EWMLI A, I, C. D, Aa E. THE 

+ . + 1 ► +. + +t , 
LIEADINI ENE MD TIIM.INI EDGE OF THE INPUT SIINAL WILL • + ~ -t + H IE DU.AYED DUE TO RELATIVELY LONI TIIIE COIIS1allT 0, ~ .f 

i .. ---.: .., -.. -~ -- ·--~ = ~ .., .... 
-- " • THE CAMC;ITOII AND IIQD GHIi IIESISTOII. THE CIICUIT IS ). - - - - - E .Qi[)P ::~ t + ~ + +· -+ + ~ t IC DESIGNED FOIi JNPU1'. IIIIIIAL Of O 10-- VOLTS FIIOII IIECH- 1 

~ -t t 1' 
l .,, L 
1; - - N .., .. • ANICALLY OPERATED Qln'ACTS. THE PUIIPOll Of THE CIICUIT .. • .., u u u u u ~ = : 

IS TO PREVENT NOISE F1IOII CONTACT 90UNCE TO -T IIT0'1 
< IOU = : 

N 
_,CCEEDIN8 STAGE. 

I, 
II, 

++.&♦♦ 
, 

+ t + + + -+ II 
s ' 

l ~172049 

' C 

~ 
(COLLECTOR) 

..,f, 

B BOT10M VIEW 
; 

OF TRANSISTOR (BASE) ~ 

i NOTE ~ ===-REFER TO 5016 WD FOR MARKING INFORMATION 
E 

... (EMITTER) 

' 
REF. TELETYPE TOTAL 

DESIGN PART NO. on: NAME AND DESCRIPTION LOCATING FUNCTION I 

A I 137443 5 RESISTOR. f"IXED 1800 OHMS SERIES Dt«JPPING RESISTOR 
A2 1!7440 5 RESISTOR, FIXED 1000 .OHMS INTEGRATING RESISTOR 
R3 SAME AS A I IN I Rt IN 2 Al 
R4 SAME AS R2 R OUT L OUT 

A>--! 
I - ... TP5 a, 1800 I - ... TPI 

R5 SAME AS RI 
1800 I 

l 
.... ·1 .... 

R6 SAME AS R 2 I 
R7 SAME AS RI i, ~· SAME AS R2 2 0 C5 I NO Cl 

0 -- --R9 SAME AS RI a: 0 T47 MFD. 
It: 0 

T.47 MFD. 0 - -RIO SAME AS R2 

' 'T 
Cl 171579 5 CAPACITOR, MYLAR ,47 MFD. INTEGRATING CAP. ~ .J... 

( C2 SAME AS CI 
C3 SAME AS CI IN 3 A3 R5 IN 5 R7 
C4 SAME AS CI M IN 4 N p 

C 1800 : .,,.TP2 D 1800 : ... :rP3 E 1800 ~ ... TP4 APPROVALS C5 SAME AS Cl .... .,.. OUT .. OUT 
OUT DA;/(. E OP M 

EC 172041 I BOARD; ETCHED CIRCUIT - .... .... ,,Q 
0 CZ 0 C3 0 C4 ... 0 -- .., 

0 - ., 
0 --

T•TMFD. 
- a-J ...... a: 0 a: 0 .47 MFD. a: e .47 MFD. 

T s- PIIOD. N0.17ZJ•• 

~ DATE: 1-za-ao 
- P.D. FILE NO. 1-11. 114 AA GND 

s 
► GND 

DRAWN.111_w CHKO. ~ 
ENGD.E HP APPO . ..l7f! 

NOTE TELET P'E 
CARD CONNECTIONS ARE REPRESENTED IY LETTERS CORPORATION 
TEST POINTS ARE REPRESENTED BY NUMBERS. 

1723~1 ET10B147. 
TC2~~11•54) 

n-1a, .. , 

--
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( 

( 

~. 

r 

ET108147 
rca,,11-,•1 

B 
(BASE) 

REF. 
DESIGN 

Cl 
C2 
C3 
C4 

LI 
L2 

EC 

EC 363 

,, ... 172363 
~++++++++ ++++++++ 
<O 

A 
8 
C 
D 
E 
F 
H 
J 
K 
L 

(\I ft) 

~ @ 
If)-

"it 

IOw, 
<O 
ft) 

co c.) 
Lu 

+-+-++++ ++++++++ 
-...,.w,w,ION~-~Q=~~!~~~ 
+o+o+o+ 0 ++++++++ 

+ + - -..... .... -- .... 

~172079 

C 
( COLLECTOR) 

M 
N 
p 
R 
s 
... 

BOTTOM VIEW 
OF TRANSISTOR NOTE : REFER TO 5O16WD FOR 

==== MARKING INFORMATION 

E 
( EMITTER) NOTICE: SPECIAL ARRANGEMENT OF CAPACITOR POLARITIES. 

Tp~~y:~. Tff¢.L NAME AND DESCRIPTION LOCATING FUNCTION 
171851 4 CAPACITO"• IOMFD 15OWVDC FILTER CAPACITOR 

SAME AS Cl FILTER CAPACITOR 
SAME AS Cl FILTER CAPACITOR 
SAME AS Cl FILTER CAPACITOR 

171845 2 COIL RF FILTER. COIL 
SAME AS LI RF FILTER ■ COIL 

172079 I CIRCUIT CARD. ETCHED 

170558 2 SCREW • II• H X • 4H 

BRASS • BINDING HEAD 

--- l 

FILTER (2) 172 363 
SYMBOLS 

ISSUE DATE AUTH.NO. 

THIS CARD CONSISTS OF TWO Pl FIL T~RS. B----c VARIOUS VOLTAGE INPUTS TO EACH MODULE AREi 
APPLIED THROUGH THIS FILTER, 

__., 
- ~-+--~--'----I 

THE FUNCTION OF THIS FILTER IS TO ~EJECT 
HIGH FREQUENCY NOISE. INPUTS ARE APPLIED AiT 
POINTS B AND P, OUTPUTS AT C AND R. 

p FILTER R 
_...., -

IN 
B • 

Cl 

I LI OUT I 

GND. GND. 

IN 2 -~~- OUT 2 

p ,.1-JTTT\ 1-T;IR 
~ : .. 
u ] ... 10 MFD u T 10 MFD ~ + 

I 

GND. GND. 

N 
-----•• GND. I 

~ff I 

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

NOD. No. , .,, s,J 
DATE: l-11•40 
P.D.FILE NO. /•II•/. ,_ -
DRAWN. £1. CHKD~ :ti,.,. 
ENID. #'.N,/f APPD. ~ ljl 

T f O~P~ltt E 
172363 

.,..,., ... 



-· ·, . i 
·,.: . .- _. ...... , .. -~• ... ·;a..:_.,._:.,\•. loo 

( 

... .. . , .. .. 
! ~.i30ARD . . . •• ·\ -~ ._:?~ :: ·•, .·~-,i ' .. 

EC 365 'VARIABLE ONE SHOT CIRCUIT .. EC365 , 172 365 1~-:"\'\'/·: , .. .. 
__ ;..ot•"•' 

' 
.. . : .. ---i~;z.-l;\-;- ..... 

.65 TO 2.2 MS · SYMBOLS ' 
.. 

f, -~ -~~ .. \~/'•: .. 

172365 i 
I 

~ 
.._ THE PURPOSE OF TH·I S Cl RCU·IT IS TO GENERATE A 

J ISSUl DAT~ AUT"-~4'\· ; A PULSE OF KNOWN WIDTH IN THE RANGE OF ;65 MILLISEC~NDS -+1. ·I 

: ~~~~~( 
2 5-26-&I :698.92· ..... , 

If.) I R II 

:~~ 
a TO 2,2 MILLISECONDS IN.RESPONSE TO AN INPUT. NORMAL cf Pl I K 3 //·/~•.I./' 7/~ti!~ .., r I SI 

11' NN C (POSITIVE GOING) AND _aNVERTED OUTPUTS ARE PROVIDE0. ~ •)· 

!:: D ' ~ 
... .. ' 

E I 

~ THE QUIESCENT STATE OF THIS CIRCUIT IS THAT .. 
---·--- , ' 

~; 

.., 
I 

F 02 IS SATURATED I RECEIVING ITS BIAS CURRENT PRIMARILY 
.. 

.--j C3 I I I H L 
THROUGH R2 AND RIO CONNECTED IN PARALLEL WITH CRS, R3 N - N II) .. .., ..... •2 - ~ ~ ~ !! • t: J .. - AND RI I TO -6V. THE COLLECTOR OF 02 IS APPROXIMATELY 

;[·~~~ :¥.f. ~~~;~~ 
IC 
L 

AT ZERO VOLTS AND THE COLLECTOR OF QI IS -6V. QI IS 

'°1 M MAINTAINED CUT-OFF BY CROSS COUPLING RESISTOR R6 AND 
.., 

N RESISTOR R7 RETURNED TO + 1 . 5V, HOLDING THE BASE -~ p POTENTIAL OF 01 AT APPROXIMATELY +1V. THE CQMMON EMITTER POTENTlAL IS ZERO 
R VOLTS SINCE 02 IS SATURATED. 
s 
~ CAPAC I TOR Cl , R1 AND CR1 COMBINE TO FORM AN INHIBIT GATE, WHEREBY 

"--172013 
WHEN -6V IS APPLIED AT POINT J, INPUTS RECEIVED AT POINT C WILL FAIL TO 
TRIGGER THE CIRCUIT. CONVERSELY THE CIRCUIT IS ENABLED WHEN POINT J IS 
RETURNED·TO OV SINCE CR! WILL NOW PASS POSITIVE GOING TRANSITIONS. 

I C . -
(COLLECTOR) THE CIRCUIT IS TRIGGERED AS FOLLOWS: A roslTIVE TRANSITION 

APPLIED AT POINT C DRIVES 02 INTO CUT-OFF WHICH, IN TURN, ALLOWS QI TO 

( 

CONDUCT. AS THE COLLECTOR OF QI APPROACHES OV, CR2 CONDUCTS CHARGING C3, 
a - IOTTOII VIEW AND MAINTAINING 02 IN CUT-OFF. 02 REMAINS CUT-OFF UNTIL C3 CAN DISCHARGE 

(USE) - Of TRANSISTOII 
... SUFFICIENTLY THROUGH VAR l:ABLE RESISTOR RI I AND R3 TO PERMIT CONDUCTION OF 

:Im:. 02. THE PERIOD OF CONDUCTION OF 01 IS PRIMARILY DETERMINED BY THE SIZE OF ., 
1018 WD THE SETTING OF Rt 1·. 

: -IV 

' 
REFER TO FOIi IIMICIII INFOIIIIAltON C3, R3 AND I 

E INVERTY i. (EMITTER) NORMAL ,-,zv I 
- OUTPUT OUTPU i 

' · IIIF. : TELETYPE TOTAL 
DESIGN. PART NO. QTY. NAME AND DESCRIPTION LOCATING FUNCTION TPI L ..L l. TP2 ' l I 

; 
1713.32 CAPACITOR, CERAMIC ,002 MF CQUPL ING 0 0 I Cl 1 

ID 0 -IV •O ! 
8 \ C2 I 7.?.331 1 CAPACITOR, CERAMIC .001 MF FEEDBACK IC N IC ~ 

\, TIMING 
.., • . 

. ,• C3 171587 1 CAPACITOR, MYLAR ,25 MFD CR4 t CRI ,.. I IC .., 
1 DIODE, D-2 l;UUPL!•NG ..... .... ·N 0 

CR! 1771 ()8 5 ! IC 0 
r•., ·-· DIODE 0-2 GA t. . •~0-23 ID 

' ·, -l 

( 

CR3 
.. SAME AS CR2 CLAMP I -' ; 

i 

CR4 
. 

SAME AS CR2 CLAMP CR Z ,. GATE ... -• ' . CR5 SAME AS CR2 - - i--·, \ \·,, .... , l Cl • 2 . ; ______ R 1 u e·~ 11 1 RESISTOR, FIXED 22K GHMS GATE .001 - D-2 ' ' .. ., --.... ·-·-··--··-·---·· -·-··-··· ----.-,-·- BIAS CZ ::,MFD. 0 : ____ R2 ______ · 137442 RESISTOR, FIXED 150.0 OHMS 0 0 --.2111FD. . ··--·-· ---... ..... . ·-···· -·· ------- .. 3900 OHMS TIMING ·--:---
R3 143667 1 RESISTOR, FIXED .., 9o . .., 

i R4 137441 2 RESISTOR, FIXED 1200 OHMS COLLECTOR. LOAD - - --- .. --· • - IC e CRI • _. .._ D-Z •. - ·-- -- COLLECTOR LOAD ~l RS SAME AS R4 Cl 
R6 129851 1 RESl·STOR, FIXED 33000FiMS FEEDBACK QI QZ ·~ D·Z :( C 

FI XED .. f"ioo--oHMs· ... ··-·· .. iffAS .. ·- ... - ... -IN 
R7 '118144 1 RESl·STOR, ------. P-ZZ I CIII .ooz APPROVALS 
R8 1__18180 · 1 RESISTOR, FIXED ·10K OHMS BIAS I MFD. D AND R E OP' M . ·-· I 

LOAD ' R9 .. _ 143656 1 RESISTOR, F I.XED ·S't ·.OHMS COMMON EMITTER 
I, ,, --- ····- ----··-e 1As·· -·--· ···- ·- - . -____ RI 0 118147 1 RESISTOR, F f.XEO 6800 OHMS .. . g l • " RI I p.1_5~5 1 . RESISTOR, VARl•ABLE !OK OHMS TIM'l'NG .... • 2 --·, ... : ____ ... - -·- --- IC .... , IC ... E,NUll■EIII 

_____ .QJ __ - ...,_ ___ 17..7.1 Q,5_ -·- _2 · TRANS I STOR, P-22 SWITCH N. 
.. ROD. N0.171181 ··-···--· - .. -- ,. -' SWl'TCH • -Q4._ --- SAME AS Q1 IC ID '. ~------ .. - . ------ .. 

EC. 172063 . 1 ···c·JRCUIT CARD, ET6HED ----- ········-·-·-· ..... - . - T DATE: z- ,-eo I 
\ 2· STRAP 24 AWG ·BARE 

' 
..... _. ---· ·-··· - - . 

' ' 
P.O. FILE NO. I• II• 114AA 

11-78 2 SCREW, 2 ... 56 X .431, FIL. DRAWN.IILW CHKD._.Al!1,, ---
110446 2 NUT, 2-56, HEX. ♦ I.IV ENGD.EMP APPO. ' --------- ~-•••----~- H •-• •••• •o0• 00 ---•• -----------· ··-------- .. -

ft -•v 144495 2 PAO, TRANS"LSTQR· 
NOTE T~~ETYPE· 

--- .. ·-------- ..... 
' II -. •IZV \ .. ; . .. : 

' ·•. 
CARD CONNECTIONS ARE REPRESENTED IY LITTERS . 0 POR.AT·IO~✓--.• . .. 

' 
s ♦ I.IV .. . "': TIIT POINTS ARE REPRESENTED IY NU-1118 I 72365 ,.,r-::-.· ·~ ' ,Ef10l147 ... ' - . I I . i),y~J~ •· J . ,e.n5ca•54_1 ......... . .... ,. ••, 'M ' ,. ·- :i• . ·1 .. ·•t';' , I I .. ·- ', . , ,..,.,.,,.. . . 
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I 
CIASE:l 

flE'-
DESIGN. 

l 

l7 

ll 
f'R• 
l :H.li 
r.RI. 

Ri 
R? 

R~ 
/'fQ 
li'.I' 

-,-

D\OO£. ~ATE-S (:3) CIRCu1:T BOARD EC 314 \72374 
! 

,_------------------~ \ 72 '314- f !hi• •rd oomiat.a ot tw "OR• gat• and on• ,,._ ______ __. •ARD" pte. D1.ode ca:, and Cl4 together with R2 com-

SYIIIOLS 

~ 
~ 
tw---

C 
ICOLLECTOfl) 

'-1110,, 
NOTEa 

I prle• one ll()Jl• pte, while diod• Cl5 and CR6 together 
c w1 th 13 ccapr1ee the second ll()ft• gate. C:Z. and Cl2 
: tog.ther with 11. C011pl"1.ae the • AND" gate. , 
" lillen O -.olts ie applied to MT ane o~ lliOre 
,1 ot the inputs ot an "0Jt" gate (C, D, M and N) t~e mt-
" put ot that gate is O -.olts (A. and L). When -6 TOlts 

.L is applied to all inputs ot an "OR" gate, the CNtput 
: is -6 -.oltll. , .. 
~ 

Whm -6 V is applied to 1117 one or more ot the inputs to an 
"AND" gate (E and F), the output ot that gate i_s -6 TOlts (B). When 
0 wlts is applied to all inputs ot an "AND" gate., the output is O volts. 

• JI.• 1~1.1 .,,. _ 

•~ • •• -II•& 
J I• - • ,w:...--1 

7 l'l-H-11 ••t 
• 

REFER TO 5016 WD FOR MARKit«z INFORMATION 

( 

TELETY,E 
PAftT NO. 

- 177108 

·1Td10£ 
11 Rl I. I. 

IJ7441 
172066 

IOTTOM VIEW 
0, TflANSIITOR 

I 
MITTlfl) 

TOTAL 
NAME AND DHCfll'11ON QTY. 

i,_ TM-..a- 0:...2 
s ...... ;;.. CR1 

n " " 
" n " 
" n " 
" " " 

, R• .. ; .. t.,,.~ Fi vatf l:J.lY'I Ohno• 
? R,. .. .; .. + ... - F-1--"" 'YIM n 

s ......... ~? 

I IYE.S/t;T(), ;, • FIXED IZN A~ 
1 t:1-,-1+. ~ .. Pii ,.. ... _.__ ... 

LOGATINI ,uNCTION 

r-+ .. 

" 
" n 

" 
" 

JM •• R •• .;.+,..-
n " 
" " . ,, f 

.. 

-11.v 

0 
§ 

NOTE: 

TPI 

r,I 
DC ,, ---I,) ,, 

C t> e. 

I 
I 

- 0 
Cl( ---u 

It 

f 

K 

~~ 
TP!♦ ___ ____, _______ 1_ .. l-

Gt ~ 

p 
- 1-z. V 

iP2 

_J cB ~, 
+1.Sv 

J _..,. 
+ ,.sv 

f' ' ', 

DAN~ KOPM 

.A/' , . 
.2..-il V t-fll_.D_. ,_1L_l..,NO'ft"T. ,------t 

DII..._ -f(.~. CHICO. 

ENID. 5.S. Ai.t> . .K. 

C.ARO C.01-4"-IE.C.TIONS A.RE RtPRE!>E.~iEP •Y LETTE.'RS 

TE!)T POINTS A.RE. REPRESEl-fTEt> BY WUMSEa~ 
. ' 

T fo~P~l1.? E 
172314 
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1111,: 
DHIIN. 

P.ln 

r..-, 

.,,. 
a'2 -,]£ 
•• 
•.1: 

ffl 

r::n 

-

EC 3-"l~ 

~ 17 2 375 
-

+ri++H~r~4 +++ 
A 

U'I CL . . . Cl. I 
C N r- < . ~ 

"' « ~ - ~ Q.I Cl 
l'l .., r 

+ ~ + at + + + + : : .c:-:t-+ + + 
I 

- , 
t4 .. - N., .. ID.,-_ e. ~: ~ ~ ! ~! ~ ., 

+ ~~ + + + ~ j~ + + + ~ ++ 
" 

If\ M\ . L 
r- II 
fl\ ~IA Q2 =~ N 

.,g v ~ ~ u u ~ , 
II.I 

+ +~T + +++ ~+ ~ .~ 
'- } 

I 7'l..0 ~S" /'""·· 

C 
ICOLLICTOII) 

r«>TE: 

- 1on0M VIEW REP'D 1') 5016 WD POil MARICir«l INFORMATION 
0, TIIIANIIITOII 

:.ftfTIIO 
TIL.llTY'I TOTAL 

NAIii AND DIIClll,TION LOCA1'1NI ,uNCTION ,u, NO. QTY. 

1r11u• 2 IM-• g•-z 
• '.""I --- "" U'I ""'· ·-----,... " • 

1111•- &. 
__ 4_ .... _ -- E.#Jw, 11...._ -----.. --

·1nK • •••• 2 • • • " ·--... r--- ll 'I --.ftp T .Aa,I 

!II-- ... • • 
D-- •• ------.!I--- • • 

'177111& 2 "-•" .. .A_ .... '2lll'. · uate 
-"-• •• en " .~. 1 ...... ___ .. ,. ~ .... cah-41 

2 ------ 11a- '>L •-

•••4WD z l"AD. 1- ,.,vii 

-

\N\4\B\'T ~ATE (2) CIRCUIT BOARD.EC 3>75 172 3 75 
·'.SYMBOLS - DATI AUfN.NO. 

'l'his ca.rd consists or two identical.cir-

~ 
I 11- :s-~ I IH.5·10•" 

cu.l 15. Thq are basicall7 c0111110n emitter ampl4tiers ~ 1-
__ .,. ~<-II,, 

M • I,'• .. •'I' I N.5 •/~ 'IA which ,nq be coMected to fWlction as inhibit ("and'} !. - -& lii.8au-2_ 

gate$. 

The base and emitter potentials var.r from ~ -6 to O volts independentl.7. In order tor Ql;and 
Q2 to conduct, there DD.1st be a coincidence ot1-6 
YOlts applied at points B and D and O volts applied . 
at points A and N. When this condition is met Ql and Q2 conduct and 
the collector output is O volts (Kand L). C!Q. and CB2 clamp the 
collectors at -6 volts. when non-conducting. 

,./ 

, 

-+6V -l'lV -(t,V 

~i I. 1\1 
I 

N ~ - ~ 
CIC P' 2 u ~ , QIC. .. ' - ~ ~ 

ft,.-l RI 1'?3 

e - $ 00 

't,\ TP2 "\~ P-22. 
- ti.. 
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CIRCUr .. BOARD EC36E;; 172385 
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( 

, 172385 
SYMBOLS 

TN/S £".-9.-iE'O CON-SI.S~(,),-:0 ~ ~.e•1~.12:S 
~ • • Ill DATI AUTN.NO. 

- ··~··ii++i++ii+++ ·-~ o- I N s-,a•a 
I t -l - '-'<-1I~:. 

N~ C ,VH£N ,ti VOL r.s /.S APl"ll.l&D TO AW)" ~ ae j ,1- - l&.I c.-llllil7 

~ - - ~ ,.. D AioA'e t:'J,-THE IAIPtJT:S e,p TNE' t$"1TD(t; l;~ 

~~ 
- t-J. --.. I .... ~ 

~ N) THE CVTPUT e,,-r TH.Air 4"97"£ I.S 0 I -'"' .... ·•-•& 
~~++ ++o ++~++ u+++ 

I , Vol T.S ~ ~KANO-~ • WHEN -6 VOL1:S 
N A'~/EL) ?lJ Ai'~ /N"PUT.J" or ,A/ (:);tf!' .,,,,n-_ HI 1'. OR 

• -w~•m•~••o-w~•m•~ J 7"HE t::)VT,Ppr /.s A'T -~ t/Nr.s: / ~ --------~,••++++++ii~·11j•+ " L I 

M I 
'9 :rl ,• - " \J u t N 

I , 
i 

++T++-t-++ + -t-t .. i 

~ 
I 
' 

'- \i2.0i.£o 

I 
I 
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'"'· TELIT't''I ITUTAL 
NAMI AND DIICll_l'flON LOCATINI ,uNCTt·ON DESIGN. ,ur No. QTY. C.ll.,1 
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, __ 
ff C.ll2 TPI 
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::JI.I 

, ___ 
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" It 

, ___ 
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C.R.l ~ 
, .l 111111 ,_,; ~ -1. ■T.nP. nTad voo otna Bias R-i stor 
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EC 394 
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REFER TO 5011WD FOR IIARKINI 
INFORMATION 

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

RI 11147 I RESIITOII FIXED 1800 OHIIS BASE RESISTANCE 
R2 129851 I RESISTOR FIXED ·150 OHIIS EMITTER BIAS 
RS IHNI I RESISTOR FIXED 150 OHIIS EMITTER BIAS 
R4 137442 I RESISTOR FIXED 1500 OHMS COLLECTOR LOAD 
115 137441 I RESISTOR FIXED 1200 OHMS FEED BACK SHUNT 
RI 171915 I REIIITOII VARIABLE IOK OHMS FEED BACK ADJ. 
117 29112 I REIISTOR FIXED 2200 OHIIS EMITTER LOAD 
T 71130 I THIIIIIIITEII 10 IC OHMS FEED IACIC 
Cl 171 ■1'4 I CAPAC I TOIi. 11..050 MF Dia qc. TANIC CAPACITANCE 

LI 171111 I ADJUITROID .475H".. TANIC INDUCTANCE 

"' QI 177101 I TIIA■ .. ITOII P•II "' IWITCH 
Q2 IAIII Al II "' AIIPLIFI Ell 

"" EC 171047 I CIRCUIT CARD, ETCHED --"--
~OLYSTYRENE 

12101• I NUT 4·40 HEX 
10111 I LOCICWAIHEII 

1171 2 ICIIIW l•H X .411 FIL, 
110441 I NUT l•H HEX. 

144415 I PAD- TRANSISTOR 

START- STOP 
OSCILLATOR 

CIRCUIT BOARD EC 394 172394 

( 1050 BAUD) 

7 
I 

i 
I 

I 

THIS CIRCUIT II A SINE WAVE OSCILLATOR ARRANGED! 
TO START OR STOP UNDER CONTROL OF AN EXTERNAL 
SIGNAL AND TO OSCILLATE AT A FREQUENCY OF 1050 CPI, 
THE NEHTIYE HALF CYCLE OF THE SINE WAYE IS PRODUCED 
IMMEDfATELY WHEN O VOLTS (GROUND) IS APPLIED AT THE IN· 
PUT. THE CIRCUIT EMPLOYS TWO PNP JUNCTION TRANSISTIIRS. 

SYMBOLS 

H START A 
STOP 
osc. 

ISSUE DATE AUTH.NO. 
2 5- 21-11 69892 
3 10-11-&1 71305 

!5 2-ln...114 llt'l3nA 

12 IS CONNECTED AS A HARTLEY OSCILLAtOR WITH THE CUT·._ ________ _. 

PUT TAKEN FROM ITS EMITTER. QI -IS ARRANGED TO ACT lS 
A DAMPER ACROSS THE RESONANT CIRCUIT LI· Cl. WHEN THE 
INPUT IS AT • IV, QI IS CONDUCTING AND THE CIRCUIT IS ii 
PREVENTED FROM OSCILLATING DUE TO LOW RESISTANCE N 
PARALLEL WITH RESONANT CIRCUIT (ITS Q_ DOWN TO A YAL E 
TOO LOW TO SUSTAIN OSCILLATION). IN THE STATIC CONDITION 
THE OU.TPUT ti C-LAMPED AT APPROXIMATELY ·5.!IY. i 

DURING SUSTAINED OSCILLATION THE OUTPUT SWINGS BE· 
TWEEN • 1 AND • 9 VOLTS. A SMALL RANGE OF ADJUSTMENT 
FOR FREQUENCY IS PROVIDED BY MEANS OF A YARIAliJE 
INDUCTOR. A VARIABLE RESISTOR IS PROVIDED TO ADJUST 
FEEDBACK CURRENT TO SUSTAIN OSCILLATION. 

TP! 
P·22 1A= 

'--

..l 
0 _o 

a: • • 
H N 

a: 
IN 

R4 i 

rf 1500 ·-­
r--4.--t!..._.,.,i 4 75 H I 

IOK.Q 

,050~FD l:.-_~ RI 

Cf T ·~ 'Li' ·~i;_K ___ 

~~-.. I r."':\ 
YVw 

T 

R! 
,J.. 150 

i -
p 

•IV 

-3 
L....f 1200 I-l-o 

R5 
.. 

~8 ,N 
,N 

s 
N 

T ♦ I.SY, 

NOTE i -CARD CONNECTIONS ARE REPRESENTED IY LET TE RS! 
TEST POINTS ARE REPRESENTED BY NUMBERS i 

AOOT 

TP2 

APPROVALS 
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N P.O.FILIE NO. I• ll.134A k 

...;.;..----1~-. IND DRAWN.as•;.• CHK04°,&•~ 

p •IY ENGO.E.H,P. APPO ~ih 

....;.;.R_..., .. -12V TELETYPE 
s CORPORATION 
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EC395 

172395 

REFER TO IOIIWD FOIi MARKIN. INFORMATION 

REF. 
DESl8N. 

TELETYPE TOTAL 
PA RT NO. 0 T-C NAME AND DESCRIPTION L0CATINI FUNCTION 

Cl 1.77332 I GAPAGITOII. CARAMIC .00IMf C0UPLINI 
GI /7733/ I CAPAGITOII. GARAIIIC .001 Mf FEED IAGIC 
Cl 171110 I CAPACITOR. CARAMIO .047IIF TIIIINI 

CRI 177101 5 DIODE. D-1 COUPLINI 
GRI DI0DE.D-1 8ATE 
CRI SAME Al ORI CLAMP 
0114 SAME Al ORI 0LAIIP 
ORI SAME Al ORI 9ATI 

Ill 111177 I REIISTOll.flXED HIC OHM IATI 
Ill 117441 I RESISTOR.FIXED 1100 OHM ■IAI 
RS 117444 I RESISTOR. FIXED 1100 OHM 
114 117441 I RESISTOR.FIXED 1100 OHM OOLLICTOII LOAD 
Ill SAME AS R4 COLLE0TOII LOAD 

•• 111151 I RESISTOR. FIXED 1100 0HII FEED IA0IC 
117 111144 I RESISTOR.FIXED 1700 OHM IIAI 
Ill 111110 I REIIIT0I.PIX~D I0IC 1111111 
11• 1411H I IIIIIST0II.FIXID II OHM oo•ON IIIITTIII LOAD 
1110 111147 I RESIITOII.FIXID 1100 ONII IIAI 

01 177101 I TIIANIIITOII. P- II SWITCH 
01 IWITCH 

l!'ft, 171011 I 
• CIIIOUIT 0AIID. l!TQ!IUll&-----+-------------t 

l- ___ ....,. ____ ....., ..... _ ...... &.1 .. :a.:!•=-='"....all!i.;;i'•~m....1•1.11U·---------l-,------------t 
144491 I MD. TIA---- ■-

. 

FIXED ONE - SHOT 
200~S 

CIRCUl1 BOARD EC 395 

THE PURPOSE 0, THIS OIII0UIT II TO IENEIIATE A PULSE OF 
100 MICR0IEC0NDI IN WIDTH IN IIEIPONIE TO AN INPUT./ 
NOIIIIAL Cl'0IITIVI 801110) AND INVERTED OUTPUTI Alllj 
NOVIDID. . •. I 

THI 0UIEIOENT STATE Of THIS 0III0UIT II THAT 01 II IA~TEO. 
IIE0EIVINI ITI IIAI 0UIIIIENT PIIIMAIIILY THROUIH Ill AND 
RIO CONNECTED IN PARALLEL WITH 0111,RI TO -IV. THE 00.LEOTOR 
OF QI II APPROXIMATELY 0 V AND THI COLLECTOR OF 01 II 
•I" 01 II MAINTAINED OUT-OFF IY CROii 00UPLINI OF Ill 
AND RT RETURNED TO + I.IV, NOLDINI THE IAIE P0TINTUL 
0, GI AT APPROXIMATELY + IV. THE COMMON EMITTER rv _,,AL 
IS 0V SINGE O I II IATUIIATID, ·1 

' 

SYMBOLS 

., 
I 

I 

IC 

I 

·NL 

CAPACITOR C!,i RI AND Gltl COMBINE . TO fOIIM AN INHIIIT i' ATl;1 WHEIIEIY WHEN - IV 
II APPLIED A~ POINT J INPUTI IIE0EIVED AT POINT C WI L FAIL TO TlllleEII THE 
0III0UIT. CONVEIIIILY THI 0IIICUIT II ENAILED WHEN INT J II IIETUIINID TO 
0Y IIN0E 0111 WILL NOW PAIi POIITIYE •o••· TRANI nONI. 

THE CIRCUIT IS TRl88EIIED Al POLL0WI: ~ POSITIVE TIIAJIITION APPLIED AT POINT 
C DRIVES QI INTO CUT-Off WHICH IN TURN ALLOWS 01 TO ;NDUCT, AS TRI COLLECTOR 
OF 01 APPII0AGHII 0V1.!_III OONDUOTI cfHAIIIIII GI, ANt MAIIITAININI 01 111 OUT-OFF. 

l 01 REMAINS OUT-OFF UNTIL 01 GAN D80HAIIIE SUF'flCIENTLY THII0UIH Ill TO PERMIT 
OONDU0TI0N OF 01, THI PERIOD OP 00NDUCTI0N OF 01 II[ PRIMARILY DETERMINED IY 
THE IIZE Of 01 MD 111. ! 

NORMAL 
OUTPUT .L 

TPI 1L .o .2 --

Q ... II, ....... g o, ~:- • 0 • .., C! .., 
~ -

-11¥ 

t -
' -•v 

C!',!1 t C~~ 
o·:1 -

l ·­•• 
'T 

I 
+LIV 

D~I 

! 
' 

I 

I 
-IV : 

I 

INYERnJD 
..1 OUTPUT . 

0 TPI •~ • 0 ' • I .. 
I • -
I •I~ I•• i -. 

e 0011•01,0•1 AIIE ..... EIITED .., LnT••· 1 

TIIT POIIIT8 AIII IIIPIIINNTID •Y ■u11•1•a I 

j 
, 1: ... . •• 

.. 
~-•v 
L...11v 

L...+1.1v 

172395 

ISSUE DATE AUTH.NO. 
2 1-11-11 19111 
~ J/ • .IL,,L,1 7/~J!.41. 
4- J-7.S--64 AOOO I 

APPROVALS 

PIIOD. NO. 1715N 

P.D.FILE NO. I• ll.114A•"' 
DRAWN. All CHK~.l•f!.:. 
ENGD. E.H. P. APPO. )11').l I 

TF L FTY'P E 
COlf PORATION 
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EC '"' MloNET PULSEe I BOARD EC 3.H' 17~ 3 ,~ ~~ 

. - CIRCUIT: 

( 
\ 

( 

. - ~o 
✓.7~1-'6 

1 
SYMBOLS 

- 1bla circuit 1■ ea.-tlal.17 a power~ ISSUE DATI AUTN ■0 

f 

'PM 0 + + ijjl~~ A ■bot vblm l• precedecl bJ all •um• gate. 'l'he I - 111 • .:1,_.o!!:.. I IC '11111 

.050 I clrcu1t la de■igMCI to prOYicie a -28 V to O ■lOU. .. •• --..r.. ~.,.. ,,P, 
N 

I 

~~- -~ -~i '' 
C to llltPI ...-t coll■• 

_., • ,,_, -411 I I r::i 

D 
.s, 5 5-28-81 6 ••• 

.., I 
! MIi ~ " ~ -1•-•· , .. 7 

~ stmc OORDflOI I 7 /-J.J-~j~ l!,111.I ~ 
F I -, Ill ._,.,. .. o-' ..,.,.,,._,.,. II .In atatic condition Q111 bla■ed on bf DC .. ~ ... N.., .. an ' " -------- path tbrou&b RJ, R4 and ~. Q2 is all -1.tter : 

tll ~ -~it tj f. ~ • 
1ft • L tollower holdinc Q3 in cut-oft condition. "nle ~utput 

' ·· +MU.tr I : ~ ) ~ 1 

-t 

II 1■ at -28 -.olt■ vith thir.l wlta,e being sppliec\ to 
N the collector loa<l (-,net coll■). 
~ i 
It Qfl!!RATIOI 

·, 

! 

• s ! 

+ 

' \,,..,..,.,"' ,,,,,., A positin pulse (-6 V to 0) applied to the input gate at Cl 
.oeo ·---- will be passed only when the priae (Tenainal E)' ot t.he gate 111 at O wlt11 

._ 171a.4 .,,,,A' or slightly po■itin. 'Dle signal. passes thro~ CRl and R2 and 1■ . iapz-eesed on C2 and t.he base or Q1 thus turnin81 Q1 ott. When Q1 ill ,. 
C G MIN, turned off, Q2 -1.tter goes negative to appro~tely -1.5 Tolta thus Q3 

h,~t..LIC10tll 

2. '' 
1■ turned on appl7ing O Tolts to CRJ and C2. 'nle tilling capacitor C2 baa - approxillatel,7 a +2.5 wlt charge on base side a;nd begins to discharge 

I IOTTOM YIIW 
through R5 and aha tow.rd -6V. libur rt1 ,"1''1 a.Sic later when CR2 reache1 

CIASEI - a, TIIANl1110tl a potential sllghtl7 lees than ground, Q1 is turned on and its collector 

NOTE 
■vings to ground. Consequently Q2 emitter goe~ to approxiaate]Jr 1 volt - turning Q3 orr. r 

I 
REFER TO 501IWD FOR MARKING INf'OIIMATION ,,.r ··"" - ., 

fll•TTEII) 
EXCEPr f0R LOCATION OF PART NUMBER a EC NUMBER j ~ a 

Ill'- TELlTYPl TOTAL -D!SIIN. PA'IT NO. QTY. "AME AND O!SCIIIPTION LOCATINI FUNCTION 
~~ 

1;1 1-,,._,, l r----OIIIII•....,,.. ■ C .rnlli Mt"d. r.n1 ......... ·----··-- It. .. I . IC - " ~ C2 171~q 1 . -,r......-.11+-_ ., .... J.7 ..,.,. 'T'i-~ .. ., i ~ I 

' 

( 

\ r.11'1 177108 ".I n-1...a- n-2- · C.R.I i 
"--~- I 

r.11? ~--l'Di ,.__._ 
' 

r.R".I -----,..,, ,.~·- J ~ "' 
-/. V o..:z 

~ 

R'I ,, na. I Raa1---- ~1......1 ,11K 1:11-1 •• ' ~ 
,,, 

g-, ,, t1 I I , •--t ■tm-. 1 T.,. Z7(J() Al- Rlaa ~i If R".1 II~ ,/77 I - · --- UK 1:i.-1 •• 
~ ~: •-- .. ~=:: 

:t. 11A1L'" 'D .... -+--.... ___. I..S1ttY\ nh-- Q4•- .. ~ ~~ 
1.111• 

'D __ .. _. ___ '•z~ ~~ 

.,.._ .. _____ .. __ , .. dV,PPT 

\ ,~'-'· • I ....... + ........ _ 1i'1-....I 1'.XTI ~- iw •• • 
,1,1 ;..A 

l~✓.ft'I -I ' ------~ ,..., 1 'f -i4'!~.n..- T .ftllt'I ~~ -"' .. 11'" J "1 1 :-..... --, __ - ll'i ya, •mr11.. lli•• [7' ~· \i 
0 

9ft ,, Jk 1 
, __ 

-· or- ll'i,_, '<, ,II ... ~r IlnPlaa R1•• '-!! p.;zz APPROVALS 

R1n , .,. o-
~en 1 , •.. .. ,_,.,.. ,.,. __ 

~n ~-• ,.._..••-- Tnat'I 
.N_,. ..,, ~, 

0 ANO R 

1T•• 

,. " 
E OI' M 

.,, :.n, , ·--· - --- fi._ .... ;,i Al-
~ .. __ 

.61111~ --D-l - P-22 
~~ u.- ;.,-,.,, 

_,-1 f\~~ 
R'I~ 171«.8Q 1 11 •• 1 .+.,. ... - Fixed 1 CIJa 

. / '; /. _,A/ 
Li.nd.tf,w 

. .,, . ~ 

l rfO"··' 
. . , .. - . p~ p~ 

n"J 177 05 2 .,..__n•"•~----P-22 IL.- •· er 
1'-"IUM■llll 

~~ ~~ ~ ' ~' Cit' n., ea...., &II 01 
,_ 

T ff °< ~I 
,, "'li00. NO. /J.IJ-'I 

01 171H:rl 1 'T'!-an•i -♦.,w, _ :ni:-.---. ·- T er '- ~. ,~ DATE- l"-1·11 

,, ,,, ... '7 2 ~ ~""'" ,-._Ln '11'1 l • ~ 

Z~"' 
P O. FILE NO /I'- Al.r _,,.,,, 

.. 0?'"»-1• 7 TA- -• •- -- 11 II-•-" ftlilT 
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/ ..,. 1?,nl,.1 1 ~-L-.> ~iPffl11t. r.a<t-,I 
NOTS I L· TELETYPE 
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CARO CCNIICTIONS AIIE ltE~RISENTED IY LETTERS M ,., __ ~., 
CORPORATION 
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- - EC 40, (PNP) \NVERiE..R (2.) c1RCu1rrt·aoARo EC 4-1)r i ,,240\ 
i 1 , 

( 

' SYIIIOLI 
\7240 \ • I 

. 
• • .. "'II •j Dffl Aunt.N. - • '. y -ll-<ii.., HS-ti~ 

Thia cud oailai■te ot tw idllltical! PIP 

~ :g + r ~ + +u ~r :++ + + + 
I • ·-~- 11.~: .. a • ad. tt.ff 111Plif1en wtd.ala prori.d• • ~rted ~ ·-·---·· G 

Olltpat •191&1. I a . I 

I 
I 

.. , 
QI. 111d Q2 llu a ·nnr■e Id.a■ ot r--

~ 
+ + ++++ ++ ++++ ti •teli' 1.s mt■, tbe eolleetor■ ot QI. and ~ . • -w-••-~--O-N•9•-~ ' cl-,.d at~ wlte by Cll 11111 a12. "1th a atift -------- II . ;~ ... f. ij~ + •• r . 6 wlt■ eipal applied at ,otnt· 8 and D, QI. ~ Q2 

"'- L are dri•• into ■atu-aU•, eauing the coll• r 0 • .,,. potential.a to 1"1.N (-' Y to O Y) tor tbe clura~on ot 
,:gu N the inpit ■181&1.. 

I 
uJ .. 

+ +++ + +++ ~+ "-I ; 

i -
'- n~oc., 

' . 
C 

CC0LLECTOlll 

I ,_ I0TT0fil VIEW MOTEs , ... , ,_ 
0, TIIANIIITOII REFffl TO 5016 WD POR MARKING INFURMATION 

I 

( 

( 

- MITTIIO 

'"" TELET'tftE TOTAL 
NAME AND DHClllftTtON LOGATINI ,uNCTION DHIGN. ftA,-T NO. QTY. -11."t - '-" 

l"'V'1 177108 7 '" ,v1"'1_ D-2 I ""I•-_,_ .. 11'1 IVI• 4. ~ 
l"D-, s.,..,., a• CR1 " " 

--. CiatlD 

~-~ 1\1 

"' 
I 

t>,, ,,o, IL ,, 11--"•~.n,.. l',,,. ... .L..111L1 unms Pl.A•• n-i •• CIC ~ flt' ~t\ 5•c 11? ,,RlR~ , 
" n 'ib{XJ" " " " -~ 

R't s....... .... K7 " " R2 (r -1 ~ 
DI a-.:. ·-- 111 " " ,-f~l s a;i.oo : 
t>C 1 '!1'71. I. i 2 D--i -·--- Fi_,...,. 17(Yl 0fflft■ r,.,,. _ _._,.. .. r-•"' 

;' 
! QI 

t>L Q ___ -- D~ " .. . P-1!2. i 

-11V -t.V ("\1 '177105 , T-A--.c .+ ...... lPNP} P-22· InTert.er 
-..- --- 0 

('\~ c:. .. __ ... o, 

~.~ Ill 11'1" 1'7?MC , r.-c .. -,it. r. .. --t_ ..... _ .. _ .. ••·S V « ~ I « ~ t~_ 
I • 2.C. APPROVALS ., S♦.-•- R ....... ?I. ■Torl u .. \.. D] ~ • _, M •• ff i 

TP4-144495 2 PAD. TRANSISTOR t) ,.. ~,ee ~ r ·~ N ~~ 

I 

-...G1'.0 . . ,.. p \'"72.40\ __.., -C-V NOD. NO. 

R - DATf: ~ -11.v +t.sv i 5 ~.o.,1L1 NO. 

I 

___. .,.~v 
OIi-. 4'(,Jl CHKD. 

I IN80. S.S. W't'D. J,+... I 

NO~~: i 
T ~O~P~llil E CAltt) C.OMHE.C.Tl0~5 A RE Re.P'-!.~E.~1'tt> '!.Y l..ET'TE.~ S 

TE~T POlM1'S A1'E. 1'.l,PRESE.MTEt> 'Bf t,,IU~&£.'R.S (. :i,,.~ ,, 2401 •:a!~-'l·l•i I 

' ...... ._ 



EC 420 s·QUAR\N~ CIRCUIT BOARD EC 4-20 172420 

1724 20 AMPL\F·t ER i . SYMBOLS 
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A 'l'hi• circuit ill designed to operate in ~ z ,. ,.,.~ o •Ns-n •r - + r ~ + ~+t~+ rt+~ I conjunction with the start-stop oacillator (17 . 3 5-26-61 698•• :i ;; ; : QJ ~ " Q\ ~ • •-.G••r 130 II C to 172394). 'l'he circ1111.t 1B basically a twerat~e 

~ 
D 
E regeneratiYe uplitier am a capaciti••1Y coupl-4 , pulse uplitier. · 'ftle circuit CODYerte the s~oidal. p - + + + + + + + . ➔• + iaput into narrow output pulses. i H 

'It -N~.~~~m•~=~~!~!~ J 
In the static condition -5.5 Tolts on~ R, +;+~++~+:f++i++i+ K 

U\O L Ql am Q2 are conducting Q3 is ott &m the outpµt OD 
N M Terminal. A. is at -6 Yolts. With a sinusoidal ~ut 

"" N (0 to approxiatel.y- -12 wlt■) applied to~ H, the tolloving action '9U p takes place. When the signal r•ches the -6 TO t lnel, Q1 turna ott and-Ill 
II + T ++ ++ ++ ++ + the JOllector goes to +1.5 Yolt■ which consequefttly rnerse biases th• s elll.tter-baH j1mctiaa or Q2 and thus Q2 turns ott. When transistor Q2 ~ 

~,,i.o<.s turns ott it■ collector goes to -6 TOlts since its collector is cluiped at 
-6 Tolt• b,r CR2. With a negatiYe going transition applied to Cl, a 
ditterentiatillg capacitor, the base potential ot Q3 vill go negatift tor a 

C 
abort duration or tille. 1!lis causes Q3 to conduct and it■. collector 

(COLLECTOlll potential will go to O wlts during this tille. •A. narrow positiTe pulse 
vill be produced once tor ff817 cycle or operation or the oscillator. 

I BOTTOM VIEW When the input goe1 positiTe and reaches a.wltage lnel ■lightl.7 
(IAstl 

- OF TIIANSIITOII 
higher than -6 V, Q1 will conduct and its collector will go to -6 V which 

JiQii vill turn Q2 on and it• collector will go to O wlts. Since this is a 

( 
I Refer to 5016WD for marking information. positi•e transition, Q3 will not conduct and no pul.1e will appear at output 

!MITT!lll Terminal A. 
11!'- TELETYPE: TOTAL 

NAME AND DESCIIIPTION LOCATINI FUNCTI-ON i DESIGN. PAIIT NO. QTY. I 
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Pl. 

l:t 
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Thi■ car4 caaaiat.a of tw a • altter lflllOLI 
.., -,Utier■ which generat• a pal.se of rapid ris.e time ••--------a trm an int"!grated inpat., The in,-t at point~ 1• 

: • connected throagll a -...tic plck4P to a ~ Y :RPlllT. 
· c ;, The output ot Ql 1■ ■t~ to tbe inpat of ~ in 
: : the conneetor (r and L). 1 : 

, When the ■inusoidal ·1npat at point A iAO• 
M negatiTe, CR2 BECOMES REVERSED B.IASED·Ql 1a biued at 
" mt~tt by_ R4 RETURNED T0-12 v'LTS. T~E COLLECTOR loF QI 1s 

: . ~ + 8 VOlJ'S AT THIS TIME AND IS AftPllED TO THE BASE Of: Q2 IY 
VIRTUE OF THE EXTERNAL STRAP BETWEEN L AND F. Q2 IS 

11 BIASED TO CUTOFF. CRI CLAIIPI THE COLLECTOR TOi 8 VOLTS. 

; : WHEN THE INPUT GOES POSITIVE, CR2 IS FORWARD BIASED, RI AND CJ 
• INTEGRATES THE INPUT AS WELL AS R3 AND Cl. QI BECOMES FORWARD BIASED1 ITS 

: II COLLECTOR POTENTIAL DROPS TO - 6 VOLTS. THIS FORWARD BIASES Q2 PLACIN8 
. I ITS COLLECTOR AT GROUND. '------...-----------_,, 

C 
(COLLlCTOIU 

IOTTOM VIEW 
0, TIIANSIITOII 

liZ.0~7 

:mTr<.:: 
REFER TC 5016 ':.'D FDR l•'.A.HKIUG INFCi.t-1:~TlON 

I 
. IEMITTElll 
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CIRCUIT 
i 

BOARD EC4<o9 

i 

_ 100)1-S I 
The purpose or this circuit is to ,.ener~te a 

pilse or 100 micro seconds in width in response to an 
input. No:muu. (poaitiTe going) and inverted outputs 
are prcm.ded. I 

SYMBOLS 

C. 

I 
I 

\... 

The quiescent state or this circuit is that 
Q2 is saturated, receiTing its bias current p~ril.T 
thl."Ollgl) 12 and Rl.O ccnnected in parallel vi th a15 and · 
0 V and the collector ot Ql is ~ V. Ql is ~t.ained cut~tt bT croH 
coupling ot 16 and r, retumed to + l. 5V, holding the base potential or Ql 
at approximately +l V. The c0111110n emitter pot~tial is O V since Q2 is 
saturated. . ! 

Capacitor Cl, Kl and CIU com.bine to fonn an inhibit gate, wherebT 
when -6 V is applied at point J., inputs received at point C will tail to 
trigger the circuit. ConTer■elJ' the circuit is _enabled when point J is 
retumed to O V since CRl will now pass positive going transitions. 

The circuit is triggered as followsl ._ positive transition 
applied at poi,nt C drives Q2 into cut~rr which 6 in tum, allows Ql to con­
duct. As the collector or Ql approaches O V., ~ conducts charging C), and 
maintaining Q2 in cut~tt. Q2 remains cut~tt until C3 can discharge 
sutficientlJ' through R3 to penni t conduction ot IQ2. The period or conduc­
tion ot Ql is primaril.T determined by the size ~r C3 and R3. 

N0ftM1'L, 
OU"T'PU'T ,-L 

TP I ,l l- 0 
U\ 0 
II! N -- C~4 

1-, ... _ 

... 

-

r'l." ... ..L 
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-1&.V • 0 

t °' "' -
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EC4,?> YARJJBI..E ONE-Sf/OT 
: 

CIRCUIT BOARD EC 473 172473 
· .• 45-1.0 MS I SYMBOLS ~-------------------"'I ·1724·73 The parpoaeot this circuit is to generJ.te a - - DAVI AUTH.NO. 

-., I • 11.111 · ... el t ! _•· ti h +~ ~ •,•-------....._,pal.a• ot Imam width in the range or .45 TO 1.0 m!lli- c. ~ 2 i -~ ,-!!HI Hs-1040 
- ;----1 9ecaal. in i lformal ( iti 1 ~ ) - -! °' U!,-1119 

1 ij '9."' L 0 • response to an np11t. pos ye .. "' "_ 1 _ 1 
r .u.< _, .n .. 

.. 
r" ,-;. • • 111v L'. ;:,·: I.. ~Ill 1 • , · D IDin&) and innrted outputs are provided. I 1 .., 'J -, . 1,/,l...: . 1., 'h'-

"' r- v v I The quieacent state or this circuit is ~hat Q2 -', lll-;>r.~ 1 M,-n.1.11 

- ..--t CJ I+ ♦ + ♦ r.. . + , la aaturated, receinng its bias current primari+7 / 7 5- 26.- 61 69892 
N tbroagh 12 and RlO connected in parallel with CR~, RJ -- . t-8-:-t-.;:-=-1-_,-."'!"~--V--+..;.7..;..'/.;;;,~.;;;;Z;..;::6;.,a 

• - N., • • • .,_ • • 2 = !! ~ ! ! ! ~ : and RU to ~ v. '!be collector or Q2 is appro~tel1' L ~'l:-+-:::4:-•-=G--....;';..;£;i...:7.,..;3~0J;.:I::_,. 

lft rn,.. r I+ ·' ~ r + T. + T -t ij t..., i i ~ i L at Ml'O TOlt• and the collector or Ql is -6 V. ~ is ~/'f-0 +3=----==2.:.._· "=-=3~'1,:.:,l:...;,?.=:.t_. -, ! ~ ~ ~ i aintained m~tr by' cross coupling resistor R6: and II 3·2o-{,-: 7,349 _ 

'.' .. "~u i O i ~- 1t'.t•• " .~•.:. I_ _ : resistor R7 retumed to +l.5V, holding the base potential or Ql at approxi-=-t--l.J.-:-:--+'f::-~23~-~'~5-=8;.:.7.:!4:.::,~3:...a 
~- .... _ 11 aat,el.7 •1 v. 1be ccanon emitter potential is zero volts since Q2 is .. ..J.3 10-30-68 96207 

T. l + + + + + =. ._ aaturated. i r--_.__ __ ........._ __ -1 

~ Capacitor Cl, Rl and CRl. combine to fprm an inhibit gate, where-
--------, .. -.-----------' 'bJ' when ~ V is applied at point J, inputs received at point C will fail to 

~ 11iO C,3 trigger the circuit. Con·Yersel7 the circuit is i9nable when point J is re­
tumed to O V since CRl. will now pass positive going transitions. 

C 
CCOLLICTOIII 

1--IO , ... , IOTTOII VIIW 
01 TIANSIITIII ll>TEI 

. '!be circuit is triggered as follows: A positive transition 
applied 11.t point C drives Q2 into cut~ff which, in,tum, allows Q1 to 
canduct. As the collector or Q1 approaches O V, CR2 conducts charging C'.3, 
and Nintainin~ Q2 1n cut~rr. Q2 remains cut~rr until C3 can discharge 
sutticientl-7 throu.m Tariable resistor Rll and R) to permi. t conduction or 
Q2. 1be 'Pf!riod or conduction or Ql is primarily- detennined b7 tha size or 
C3, 13 and the setting or RU 
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REF. 

+ + + + : + 02 + ::1 + + QI l;l + U i. + 

++++ + + ++ 9 .. 
-N~.m~~--~=~~!~!~ 

+++++++ N~ ~?++~~+ 
o Ii 1

: ac QC QC 
uu 

+++++++ ++ + 

1---+0: 
(BASE) 

'--,12075 C 
(COLLECTOR) 

BOTTOM VIEW 
OF TRANSISTOR NOTE: 
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I 
C 
D 
E 
F 
H 
J 
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·EC 4 9 0 

172490 
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( EMITTER) 

REFER TO 5011WD FOR MARKINS 
INFORMATION 

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

Cl 324496 I :~APACITOR. MYLAR : ~05 'MF '.INTEGRATION:CAP. 
·.r~ l'7'7'.1'.11 I \IU.IU.t:'1 TOR. ll"r:"Dmll~ • 001 'MF ·FEED"BACK"CAP • 

"l"Dt t'7'7tn• :z 'DIODE"D.;z : Ct.AMPING . DI ODE 
· ra, '.·e.111r: .t.c ~r111 :r1· .t.u~INt: :n1nnr 

RI UHSI 3 · RES 1· STOR. FI XED 3300 01-NS BASE BIAS 
R2 137 .. 0 , RESISTOR. FIXED 1D00 OHMS BASE BIAS 
A'.I I IAUA I RESISTOR. Flxirn HOO OtNS BASE BIAS 
D.ol I I A I .olili , RESl'STOR. ,r XED '700 OHMS BASE IIAS 
SH cuui;- .t.c Al t"n11 ECTOR LOAD 
RI U7, .. I 1 RESl'STOR. ·FIXED 1200 OHMS 
R7 I 111 Aft , RESISTOR. FIXED 10 K OHMS FEED BACK RESISTOR 

"' SAME AS Rt BASE BIAS 

01 177105 2 TRANSISTOR P-·zz AMPLIFIER 
o, SAME AS 01 

I'~ 172075 , CIRCUIT CARD. ETCHED 

, ........ 5 2 ND. TRANCIISTOR 

,51 GNAL ,DELAY 
(50,~s) 

CIRCUIT BOARD EC 490 

THIS CIRCUIT.CONSl'STS OF.A RC INTEGRATOR COMPRISEC OF 
RI. RZ,AND:Ct. •AND A TWO·STAGE REGENERATIVE AMPLIFIE~ COM 
COMPRISED.OF QI AND.QZ. THERE IS NO POLARITY REVERS~L 
IE~EN .fffl'UT AND OUTPUT 'SIGNAL, HOWEVER THERE IS A lilME 

: DELAY BETWEEN . TRAN St Tl ONS. THE INTEGRATOR CI RCU IT w l1ILL 
ONLY' PERMIT.PULSES OF.RELATIVELY LONG DURATION TO BE 
APPLIED AT QI BASE. 1 

I 
WITH ,A NEGATIVE IV POTENTIAL ·APPLIED AT POINT C, ~I 

SYMBOLS 

C SIGNAL L - ~·· ..... 
DELAY 

IS BIASED IN A FORWARD DIRECTION, CAUSING QZ TO BE Bl·ASED 
AT CUT-OFF. QI AND Q2 COLLECTOR POTENTIALS ARE CLAM~ED .. -
AT -IV BY•CRi 'AND,CRZ. I 

WITH A POSITIVE IV TRANSITION APPL.JED Qt WILL CUT-OFF AFTER A TIME DELAY 
OF 50 Ml CROSECONDS (t 15c;,/o ,WITM ALL VOLTAGES. AT THEIR NOM~NAL VALUES 1 . DRI YING ~ 
a·21NT0°:COffDi:JCTION',C-,;us1NG Q2 COl.LECfOR PO"l!'ENTIALTORISE'f!ROM:..6v TO ov. C2 AND 
i:t7 PROVIDE REGENERATIVE FEEDBACK, i 
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CARD CONNECTIONI ARE REPRESENTED 8Y LETTERS 
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172497 
.. 

REVISIONS 
. . 

1---

NIE DATE AUTN IIO IN7ED STOA,S 172497 
.._ ________ .. Dal~- A ,._TAGE ~•- •s1STOR, AND A Fl-,tD ~ ~- .,. 

M ..,. I EF"'>-- L 

: 6-8-64 "2' :, 
I .. -. ... [,ii I 1 •• ► ft 

N 

.,, 

•m ... 

B 

(-ltASE) 

REF. 
DEilGN 

RI 
R2 
113 ... ---

\ 

T~LETYf'IJ 
P~IIT NO,, 

111177 

1181 0 
1~7 .. Ill 

~ 172067 

-~ 
,A 

I 
.C 
D 
I , 
" J 
IC 
L 
M 
N , 
II 

~ 

(COLLECTOR) SLEEVING ON BASE LEAD. 

NOTE: 
RIEFE" TO 5011WD FOR. MARKINS 

E" (EMITTER) INFOIIMATION 

TOTAL 
QT)'. 

2 

NAME ANO OESCR I PTION 

RESISTOR FIXED 22K 

I RESISTOR FIXED ISK 

·•c I 11111 16 
RI IZHSI 

~l-N#--&--1 __ ....,..._R=E=S.;..I S.;;..T;...;O;.;.R;....;..F;;.;.I X...;.;E:.=D;......;;.5.;;.60;;.;.K..:...._ _____________ ____,, 
2 D£"CICTnD FIXF"n 3 '.llC 

"rt7 I I 8149 I RESl'STOR FIXED 12 K ... 111153 I RESISTOR FIXED 33K 
&G -, 

RIO 199591 ·- ltESISTOR FIXED 180 OHMS 5WATTS 
-

CRI 199590 DIODE ZENER • 12V. 1.5 WATTS 

01 - 177105 2 TRAN~ISTOR P22 
n'J c::a.ur ac: ot 
n• , ,,,~ .. T■AMC: I CTnD P.il I , 
/\,I I 77422 TRANSi STOR t.139 

IUO!i TDAN~l~TOR PADS 
172067 ETCH[O CIRCUIT BOARD 

6 STRAP 2, AWG INSULATED 
2 STRAP 2• AWG BARE 

60263 RM SLEEVING AS REQUIRED 

CA,ACITIJI. . ,. . i 

· BITTER fOLLOIIER (Al CONNECTS TO THI IWTUUCI(~ 
T\'pt: 202 DATA ~T AND IS USED TO _.L IIY .I TS +ev. ·• . 
s,.~. IIELAY D■ IVER (II IL.SO CCNIECTS ,ro A TW'£ ·2 2 
DATA SET. THE •LAY DRIVER MAS 1IIO -- IIVl'I 
TO 1ME INTERLOCK ANO CAIIRIER DETECT LU9S 0, A 

/ __ ....,_. 
D .... 

RD 

' -8-l'i ... 
T5-4 • !ii4 ' 

1 - In• - -
.DATA 9ET. TMI IIELAY QIIIYER WILL .0P(IIATE (03 CONDUCT$) 
ONI. Y INN I NKILOCK IS NE SENT ( +1yJ Ml> CAIIII I £R D£T~CT 

" -­II --..A"' .. A.-,..-;-_ -.....c ... '-M
1 

~--•• ..... -• ..,, ... ,,. -E\..--T-J • 
1 s NOT PRESENT c -•v ,-_ . l 

- I 
ZENER ~CJI AN>RESISTOR RIO PRCMDEA-IZ·YIOlRE • 

FOR n£ EC6!50 CKUIT BOARO. THIS VOLTAGE IS Dal~ I 
FRc. THE -21v SOURCE. , 

I 
I 
! 

I 

I 

I 
I 
i 
I 

-28V 

B R 

-28V 
R I R9 1 

H 

.II' 
.• 
~ R8 

> 33K 

~> 
. 

R3 ( . 

~ 3.31(!:Q 

( 
\: Q3 

I P'1 

"""" l 

I SK ~-' RJ . - - +&.v 
~ ~ 

i 22K 
01 

a2 I 

l P22 ! 

I 
A 

R2 

~ 22K R• 
I 

I 100 

D 
+sv 

R6 
' ·J-----ol\-,A,Af\. ,-·---4·~~ .. ~ vv 04 A 

3.3K 

RS ' 

560K 1 , L 

l ~K 

• F 
,. IOTI . 2av -~av-
cA•■ CONNECTIONS All- RBP8EJ;ENTE/ IY ~TTERI 
TIIT POINTS·· ARE. REPRESENTEd' ev NUMIEIIS 

I 

I 
I 

· GRD. <] 
i 

+&v 

·+1.Jv 
I 

I -28V 

I ·28V 

I GRD.<J 

I 

" 

.-rev 
R 

""'" 

s 

I 

) 
➔ 
➔ 
➔ 
➔ 
)· 

A 

B 

C 

F 

R 

s 

0 AND It 

----~--------­IF NUM■•■ 

P'NOD. NO. I 72.C97· , ,. 

DATE: .C/27-/6._ 

IP.D.FILE N0.f-A1"8/(ua&,..._ 

DRAWN. ($.}M Cfofl(~ 

ENGD.' wnr ~ 

T fo~P~~1i~f; ·-
1724'91 '·.· 
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CIRCUIT/ 
. 

17754.3 EC BOARD EC 
7/ME DELAY .RE"L..~Y £JR/VE~ I 

SYMBOLS 
ISSUE DATE AUTH.NO - This circuit consists basically of two relay drivfrs, 2 I\ -2 · 0 ~, ,,.,::-e,,,c) 

one of which is operated by a time delay circuito - ... 3 I2-/0-'2. 753~7 - ~4 4-4-68 95413-5 +iNOO~ In the static or "off 11 condition, M is at O volts ii or 

~ / 
-1'1) C E A 0 more negative and Q4 is conducting holding Q5 off. 

+ + + 

+~~ + :t > 

tql}TE-
Transistor Q5 collector output (K) is connected to a felay -

N~ 
B '/1T#oo£ 

G; ~ 
o._i-

1~ C 
BOTTON V/£14/ OF 

biased to -28 volts. Diode CIU is forward biased and) a 
t-: 

~ ~ 
.... 

I~~ D small amount of current flows from ground via Rl, CRl and i:-.-. .... 1-Q'.l. B 613 5/£./COIV C0/VT.-'i?!OL.L£D ,,, ·, (); ~ ~ ~ \) ~ 
E fi:?£'C7"//=""/£,lii!. relay to -28 volts. Uni,junction Ql and SCR Q2 a.re off 

A+ + + ~ + C 
½ F holding Q3 off. Collector load of Q3 is a relay biastd to + ~ H {;)Bl • -Nft).lt)CDf •C100,~=~~!~~~ J 

.;.28 volts. i EM/TT£,,€ When a. +5 volt signal or greater is applied to input M, Q4 is turned off, Q5 
+ B:l + 

+ f.~: :1~ + ~ 
K B2 is saturated and output K goes to ground energizing t~e relay ( collector load) 

It)~ 
L 

E .... M BOTTOM Y/E"#' Or and reverse bi~sing CRl. Capacitor Cl begins to charge toward fround via Rl. 
l.f) c< ~ Gil ' Lt 

N tlNlcTV...VCT/0,,,Y At some voltage (less than half the voltage across Ql~ the unijunction will be 
cou (J I\! (ll neA1..¥s1.sra.e trie-fered discharging Cl via emitter. and R2. A positive pulse is applied to C2, ILi ,.. p 

+ 
/JI 

+ + E+ + C + R SCR C.2), a.nd the SCR will turn on if the external control contact is closed 

~ applying a. negative voltage on the base of Q3 switchirtg Q3 on which places 0 

L1931--s·5 

volts a.t output J and the second relay is energized. I Q3 will be turned off 
when SCR is cut off by the opening of external control contact. Q5 is turned 

C off by placing~ 0 volt signal or more negative on M input. Output F of Q3 
(COLLECTOR) provides lead which permits by-passing the circuit catd in its intended 

e - BOTTOM VIEW :ipplica.tion. 
(BASE) OF TRANSISTOR NOTE: The delay of this timer may vary between 4.5 to8.5seconds depending upon 

( 

REFER TO 5016WD FOR MARKING capa.ci tor tolerances and operating t~perature. RI/ / 

E '1 

( EMITTERl INFORMATION r----11 ME~ -2.BV 

J L 
i 

EXrE,,e/1/AL 
REF. TELETYPE TOTAL CON"T.€0L C()~T 

DESIGN NAME AND DE SCRIPT ION LOCATING FUNCTION ~ 0 PART NO, QTY. c::-- £ >- -X- ~-:zsv 
R1 11 P1fi2 1 Resistor fixed 2,70K ohms Timin£ C\;l i c:~ --r1:;;, 117601 1 II 11 510 ohm.s Base 1 Load _,--J QI 
}'..!~ 1 ~7/,J.1 1 II II 1-2 K r>hm<> 'FH ,. .. , ..... 

C c;f 
F 

R; 11:V,i;q 2 II II 560 ohms Divider 
D;)._ R10~9Q~ - J 

Ht:; 11 8721'" 1 11 II 220 ohms Divider 1 II l /00 SP/ +~-28 
t;{, , ')QQ ",, , 11 II ? ? K nhmq r.,,,..,..Ant. L" mi tA'I'" k ,IMF -· 

137"1&.l 1.s K ohms c:; ::: ~ ~- -('( ~:-:7 , II II 'R6CIA R, !llG 

~ ~ I ~~ Same as RL. Collector Load ~ f1) 
~ ' ~~ "RQ ~ RO 11818b , " II II 'i.,6 K ohms Bias 1<) ~ I\J i ~ 1 I ~ I 

RH) l 171.~R 1 It II 100 ohms Current Limiter IV R61 R11 11 ~, fiq 1 
,, II 1 me'!' Switch bv oass t ~ -2av ;220() Q3 

r., \48\b'5 1 Cana.cit.or 22 MF~ ZO% Ti:ning -2BV C 

r.? 148833 , II -1 MF Couni inD' l K ~ \) 

~ ~ ~ -

a 

r.m 177108 2 Diode D2 Innut Diode 
Q4 R APPROVALS 

CR2 Same as L;.~ DAjf. E OP M - ! ~7 - fl P.2..l l +!,SJ/ 
01 l 77f. l '"' 1 Uniiunction Oscillator M 1800 Q.5' I A /4/' -
(J? 1771M , Silicon Controlled Rec. SPl Switch l Q) I.) 

2/V3BBA ' p _.=1+/.51/ 
E-N.J.■11:11 l -

0~ l.Utt:..a. 2 Tranl'lii::tor 2N1QRA Power 'v 
<:) ~ \-j 7' i C ~,,, l 7'71 ()Ci , T.,.,.,n .. ;.stor P22 Amplifier (J) <::> - =i'i#O .. IIOD. NO, / 7 7543 

O'i ~ ~ 
D 

SaJT1e as w·1 Power -1-1.sv B DATE: 8-,2.4- -6 2-I .,. -61/ 
P.D.FILE NO. l-ll,\'34~ s+ ..... ~n 2 Stran-Bare >1?L Av.G -6V R -~B 

-6V DRAWN.c:-So/ CHICD 
I ' 

t I 

lLJ.J..95 . 5 Pad. Transistor ENGO. £1/P APPO 1-, ,i 

NOTE: TELETYPE EC 1c,i·u55 1 li1.rcu1 t CJard - ~tched 
CARD CONNECTIONS ARE REPRESENTED BY LETTERS CORPORATION 
TEST POINTS ARE REPRESENTED BY NUMBERS - -7 ,-- A -t:T10~1•7 / / 1 ·1 c, ·: 

TCZ~~l6-~4l 
I 

- . _, 
' 

n-1:1, .. ,1 
I ' 

.. -
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EC650 

"303650 

EC 150 JOJl50 

-t- + 2 QI CIII •» 2 ~ -t-C!:D-+ I ~- ~zz ~•31 I ~ 

~ 3~ + CAI 1129 3+ A 1' 
4 +GD-+ +{till}-+ -t-C!!!}-+ 4 ~ 
5+e!!]-++C!!!}-t-+Qffi-+5+fi!D+ 

~ 6 +B!!I-+ +QID-+ +-C!!!]-t- 6 +-C!!!J-+ 
+ +7-t-£:!!9-+-t-C:!!!}-t-~ 
~8~+ -t-'-t- ¥ T8+~ + 
T ¥ + 9 IJ t- + 9 ~ 
+QD-+10+ + ~ ~0-t- -t-

~
11 °4 + +~IT~ 
I 2+C!D-+ + + 12 CIIO 

+ +14+-C!!!}-+~-• l++-ufil-+ 
I~ 01 CAIi 13 

~I~+ + 15-t- -t-+cEl-t-16iE!B . R 4 16+ + 
+(E[]-+-17 6'11t CIII =_-t-{]ffi-+-17+ + 
~~ ~~W Nl'l>NNNN NN --~------­-~~W.,N-~--~-~ -B••~•~•wN-o~--u,i~wN-

REFER TO SHEET 2 FOR CIRCUIT 
R£FER TO 6050 WD FOR IIMIIIUN8 

DESCRIPTION 
INFORMATION 

199559 

~

G----------
COLLECTOII) 

B BOTTOM VIEW . 
(BAS E OF TRANSISTOII 

• c_, 

REF. 
DESIGN. 

Cl 

C2 

C3 

CRI 

CR2 

-GR3 

CR4 

CR5 

CR& 

CR7 

CRB 

CAIi 

CRIO 

CR 11 

CRl2 

RI 

R2 

R3 

R4 

RS 

R6 

R7 

RB 

R9 

RIO 

RII 

Rl2 

Rl3 

Rl4 

Rl5 

All 

Rl7 

RII 

Rl9 

1120 

R21 

R22 

R23 

R24 

·~ 

(EMITTER) 

... 

TELETYPE 
PART NO. 

179529 

171567 

177332 

177 611 

1771 0 8 

11 8 I 4 6 

118150 

137441 

12&8 ~ 2 

118 I 4 7 

118 146 

118150 

I 37441 

II.I 116 

137 441 

1574 41 

137602 

157438 

II 8 I 57 

I 37441 

118 151 

129151 

1~9151 

1·11177 

11 81 77 

I 29151 

111177 

129151 

111147 

,,__...,. 

8 
+6Y 

!TOTAL 
QTY. 

·I 

I 

I 

9 

3 

2 

2 

6 

2 

3 

2\ 

2 

I 

I 

2 

4 

4 

lll2~•a>· a ( t'" 

8 
+&Y 

NAME AND DESCRIPTION 

CAPACITOR, TAN ALIUII 1.0 ,.FD. 

CAPACITOR; CERAMIC .005 IIFD. 

CAl"ACITOR, CERAMIC .002 IIFD. 

DIODE SILICON· 

SA"'E AS CAI 

SAME AS CRI 

SA ME AS CRI 

SAME AS CRI 

DIODE, D2 

SAME AS CRI 

SAME AS CR 6 

SAME AS CAI 

SAME AS CRI 

SAME AS CRI 

SAME AS CAI 

RESISTOR, FIXED 4.7K 

RESIS1011, FIXED 1511 

RESISTOR ,FIXED 1.2 K 

RESISTOR, FIXED 2.2 K 

RESISTOR,FIXED 6.8 K 

SAME AS RI 

SAME AS RZ. 

_-SAME AS R3 

RESISTOR, FIXED 6.6 II 

SAME AS R3 

SAME AS 113 

RESIS_TOR, FIXED 41'0 OHMS 

RESISTOR\FIXED 100 OHMS 

RESIStOR 1FIXED 61 K 

SAME AS RS 

RESISTOR, FIXED 18 K 

RESISTOR, FIXED 3.311 

SAME. AS Rl7 

RESISTOR, FIXED UK 

SAME AS RI 9 

SAME AS 1117 

SAME AS 1119 

SAME AS Rl7 

SAME A 1\5 

.,. 
\..__-

.. ·­a: 

29 
+&Y 

6~ 

LOCATING 

Tl,.I NG 

COUl'LINS 

COUPLIN S 

8 
+6V 

FUNCTION 

RELAY PROTECTION 

RELAY PROTECTION 

RELAY PROTECTION 

RELAY PROTECTION 

GATE 

GATE 

GATE 

GATE 

SATE 

GATE 

GATE 

RELAY PROTECTION 

INPUT 

BIAS 

LOAD 

COUPLIN6 

BIAS 

INPUT 

BIAS 

LOAD 

COUPLING 

LOAD 

LOAD 

BIAS 

BIAS 

TIMING 

TIMING 

Bl AS ---
BIAS 

BIAS 

BIAS .. 
■IAS· 

BIAS 

GATE 

IIAI 

INPUT 

T•ANI ■ I TTE• .!!!!!!... •EGO&IIIZ E• 

LO&IG PO• eATAS-

-IZY 
II 

EC650 

-----Ml 

14< YA• • Ir' 

•l!Y 

"'!"' "' "! 
a: "' 

9 
-IV 

"CR& 

-12v 

.. 
ii: 

,. 
"' ori 

17 
-sv 

-24 
-12Y 

24 

55 

GAO~ 1,13,36 

+GY ) 1,29 

-IIY ) 9,17 

-12V ) 3,11,24,33 
GR2. E§.27 C 

26 

-- :: 
11 , • a II a • )14 

• UN 
a: 

.. 
• • 

• +GV 

., _ e ) 10 

12. 

REF. TELETYPE lt>TAL NAME AND DESCRIPTION LOCATING FUNCTION DES.IGN. PART NO. QTY. 

RU II 8 I 77 SAME AS 1119 GATE 

R26 143667 I RE$ISTOR, FIXED 3.9 k IN PUT 

R Z7 118147 SAME AS R& Bl.AS 

R28 I 2 9 8 52 SAME AS R4 COUP LI NG 

R29 118186 SAME AS R9 INPUT 

R30 1374 4 I SAME AS R3 LOAD 

R31 II I 151 SAME AS RI& BIAS 

R32 137443 2 RESISTOR, FIXED I.BK INPUT 

R33 118 I 4 9 I RESIStOR, FIXED 12 k BIAS 

R34 131441 SAME AS RU IN PUT 

R35 118 72 4 I RESISTOR, FIXED 22·0 OHMS BIAS 

R36 1376D:! SAME AS Rl2 BIAS 

1137 118180 I RESISTOR, FIXED 1011 BIAS 

R38 118144 I Rl!:SISTDII, FIXED 2.7K INPUT 

QI 17710 I 7 TRAIISISTOR PU AMPLIFIER 

02 177224 4 TRllNSISTOR P41 AMPL1'9ER 

Q3 17710 5 SAME AS QI INVERTER 

Q4 17 7110 I TRANSISTOR UN IJUNCTI ON 0 SCILL ATOR 

Q5 177105 SAME .AS QI osc. CONTROL 

Q6 177105 SAME AS QI FLIP FLOP 

Q7 177105 SAME AS QI FLIP- FLOP 

QI 177224 SAME AS Q2 AMPLIFIER 

Q9 1771 D 5 SAME AS QI AM f'.LIFIER 

QIO 171224 SAME AS Q2 AMPLIFIER 

Q II 177224 SAME AS Q2 AMPLIFIER 

01•2 177105 SAME AS QI AMPLIFIER 

EG 19955 9 I BOARD, ETCHED CIRCUIT 

144495 12 PAD, TRANS1sroR 

\.__/ \--✓ s:, 
~ 

303650 

PAGE I OF 2 

. --

PAGE I O.F 2 

AP P R""O VA L s 
D AND R I E OF M 
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-MUM■ER 

PROD. NO. 303650 

DATE 11-15-63 
IID FILE NO.I-Al41/134AA 

DRAWN G.J.MJCHIID. 

ENGD W.R.F.IAPPD uu, 

T E L EJ;XP E 
303650 
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REFER TO SNEET I FOR _ALL A~~-
I EC650 

INFORNATIOR. :303650 . 
EC 

+ +I+· ++ ++ +I+ + 
+ +2+ ++ ++ +2+ .. 
+ +3-+ + + ++ .. 3+ 1' 
+ ·+4+ +-t- ++ +4+ + 
+ +5+ ++ ++ +5+ + 
+ +6+ ++ +-t- +&+ + 
+ - + 7 1- + 1" ++ +7+ + 
+ +8+ +1" ++ ~•+ + 
+ +9+ ++- ++ +9+ -t 
+ +lo+ +-t- ++ +10+ -+ . 
+ +11+ -++ ++ +U-t- + 
+ +12+ ++ ++ +12-t- + 
+ +13+ ++ +-t- +13+ + 
+ +14+ -++· ++ +l+t- + 
+ ♦ 15+ ++ ++ +15+ + 
+· +I&+ ++ ++ +11+ + 
+ +17+ + + + + -t-17-t + ::1w~=::-=NNN----~------~ _- ~ N-O••~-~·WN-OUHD]('~WN-

TUIUNITTU .!!!!!!. REc:o•lilJH 
~ !!.! !!A~ASPDD 

( CIRCUIT BOARD EC650 

I 
' 

ECISO CIRCUIT. ■OARD ASSEM■LY CONSISTS Of TEN ACTIVE ELEMENTS 
AND EIIIIT·.,ASSIYE co■,oNENTS. 

ELEMENT E·c•10A IS AN INVERTER. IT CONVERT-$ A ,oLAR :tev SIGNAL 
a,~EARING ON THE RECEIVED DATA LEAD Of A DATA SET TO AO OR -IZY 
Sl8NAL. . 

ELEMENT EC.10~ 1$ AN UNIJUNCTION TRANSISTOR OSCILLATOR USED AS A 
RECYCLING TINER. A ZERO VOLT IN,uT SIGNAL AT 05 CAUSES THE OSCILLA· 
TOR-TO RECYCLE AND INHIIIT OSCILLATION. 05 "IS CUT Off AND ANY 

-CHAR8E ON THE, TIMING CA,ACITOR Cl DISCIIARCIES THROU8H CR5 AND 1115 Tei 
•UY. A ·IZY IN,UT•Sl811AL·INtTATES OSGILLATION·ALLOWtNG THE Tt■ tN8 

·CA,ACITOR TO CHAR8E •THRU·Rt4 ·TO +1v. AT A CHAR8E Of -I VOLTS, THE 
UlltJUNCTION ·TRANSISTOR.Q4 ftRllS; THE OUTl'UT-•AT •IASE I IS 10 NS ·•tDE 
AND .5Y·Ht8H. TME-,ERtoD·of-OSCtLLATION IS APPROXtNATELY 40 ■s AND 

·THE CIRCUIT'REOUtRES,A·■AXl■uN·RECTCLtll8 TINE Of t.l ■S. 
ELE■IIIT IC150C-~s·a FLll'-FLOP.•TIIE SIT I ·llll'UT·A,,EARS•AT•C 2 AND 

TitE CORRllS,ONDtlll ,Rt■E·AT•Rza •. THE·SET O IIIPUT A"'l!ARS AT Cs. 
TIIE'NlHINAL OUTRUT1tS 'TARIN.AT ·THE'COIILECTOR Of TRANSSSTOR OJ. THE 
OUTl'UT1Sl8NAL •IS O OR·,.tzY. 

ELEMENT 150D • a·s 'A ·TWO INl'UT ·•aND. ,&ATE.: ■ tASING ifOR THE •aND. 
&All IS ,11ov1DID!IY'R'll 0 AIID•RSI •To·+&v. •THE-OUTRUT IS ZIRO'YOLTS 
·WHIN·• ■OTR · INl'UT •S,811AliS :ARE 1ZIRO 'YOIITS. 

EtlNEIITiECIHE,.-S"AN-.INYIRTI«. IT'CONYIRTS•A,-IZ ANDO YOl:T 
·s1&NAL To·o AND ,-UY. 

ELEMENT EC.SOF•IS ·A TWO ,11,uT··-·· IOATE. TNEltN,uT AT-CRIO 

~03650 
R_lVISIONS 

e.,t:•TI -• 

1-----------------------------------t'•A'IIIE 'EITIIIR ,C·ZI 01 ·+•v. 'THE •SECOND ·tNl'UT 'AT·••a•·•ts 'EITIIIIR ·-fZ OR 
ov. 'TIIE OUTl'UT'PROYJD&S •a·,osnrvE·o• 1lllt:8AllYE1SJ&IIAL 'RITll 'RESl'ECT 

"TO•HO~DlT01DRt~E 1!._lliAY_!!!R_IYIR 'ECU08~N~i_JS-J!Jl.SJJJYE •WHIN IOTN __ ...,._ ~-- --t---------~-

!rOTAL REF. TELETYPE NAME AND DESCRIPTION LOCATING FUNCTION OESIGN. PART NO. QTY. 

.. 

-··, 

r 

. 
,. 

L 
~./ 

i,'-._..,, 

llNRUlS'ARE-l'OStTJYlt:; 
ECINEIIT'ICISOG :IS A· ■EliAYiDRJYIR. •THE•OUTRUT ORIRATIS'A SO ·NA 

:Rl&:AY1COIII. 
EtE■ENTiECISOH'IS"A··R&E:AYiDRIYIR; 'TRE>INl'UT'SJ8NAL-IS +1 ORO 'v. 

•APRl!ARfR8"011 'TNE HIITIRLOCK >&:EAO Of lA fDATASll. 'THE OUTl'UT ORERATIS 
'" 'so·••• ·•R ■liAT ;con.: 

El:EMl!IIT ECISOJ 1s·A·11ELA1' DRIVER;· TKE Sl"GNAL 15--H OR OY. 
THE ouT,uT o,ERATES•A·zoo·•A RELAY COl'J-. 

ELENENT'ECISOK··1s·A· ■ ELA1' DRJYER. ·THE'IN,UT·IS EITHER -12 OR OY. 
THE OUTIIUT · OPERATES 'A" ZOO • ■A ·RUAY'·COI L; 

·0100Es•cR1.·c112,•c•1. CR4'AIID;CRJ-Z ARE,USED;FOR REl.111' COIL 
,ROTECTIOII; · 

iCOMPONENTSiCRI; Rl7'AND Rl7.AIID•R13 IIROYIDE·BIASlll&•FOR THE RE­
QUEST TO SEND· 0 LEAD-OF -A -DATASET. 

. 
ilOTAL REF. TELETYPE 

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

' 

,. 

' r· 
,,...._ 

~,.- -

-

\ 

) 
l 

. 

\._.1 ·.._J 
,., 

~ ~ 
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